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PREFACE

Investigations into domestication, into the origins and development of 
domestic animals have advanced by leaps and bounds in the period since the 
Second World War. On the one hand, the biological basis of domestication 
has been explored with modern, experimental methods and, on the other 
hand, the investigation of domestic animals in prehistoric and early historic 
times has progressed considerably. In  this la tte r field investigations have 
been launched in regions where before only initial attem pts were made and, 
as far as time is concerned, research has sounded depths which were unthink
able before. Who would have thought, for example th irty  years ago, th a t 
the earliest domestication activities could be traced back a t least to 10,000 
years and th a t in Europe, animal keeping existed almost 8500 years 
ago?

In the initial stages of the research on domestic animals many compre
hensive works on the emergence of domestic animals appeared. However, 
as a t th a t time the number of bone samples investigated was very low, these 
works were inevitably reduced to generalisations and offered very few 
concrete facts. Today, by way of contrast, a substantial quantity  of material 
is available, and research has been able to  clarify many questions of detail 
or, a t least, has been aimed a t clarifying them. Thus, the time seems to 
have arrived for a detailed investigation of the emergence of domestic 
animals and animal keeping of a large geographical unit.

For this purpose the region comprising Central and Eastern Europe 
appeared to be particularly suitable first of all because it is in the neigh
bourhood of the great domestication centres of the Near East, so th a t it 
was supplied with certain species of domestic animals direct, and secondly 
because there were highly im portant centres of domestication in the region 
itself. And moreover, in this region the wild ancestors of two im portant 
species of our domestic animals — cattle and pig — existed. One of them still 
exists today in great masses, so th a t their domestication can be'»examined 
under very favourable conditions. Finally, in a great p a rt of the territory  
-  perhaps with the exception of the Balkan Peninsula — good collaboration 

exists between archaeologists and zoologists, owing to which a great quan
tity  of bone samples has been collected from different sites and then stud 
ied. Thus the degree of research carried out in the region may be considered 
as particularly good. This refers in particular to  Hungary, where it has been 
possible to evaluate the animal remains from nearly 400 archaeological sites, 
which is a very high number in proportion to the size of the area; from this 
point of view only Switzerland is in a similarly advantageous position.
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W ith respect to the geographical demarcation of the region we have taken 
the Rhine for the western boundary of Central Europe, the Schleswig- 
Holstein Peninsula for the north-western boundary and the Alps for the 
southern boundary. Thus we have excluded Ita ly  and France, and Denmark 
and Finland in the north.

Chronologically we have limited our investigations to the period between 
the beginning of the Neolithic and the end of the Middle Ages or the begin
ning of our modern times respectively. This period comprises the era from 
the beginnings of domestication up to the commencement of scientific 
animal breeding. In  discussing the material we proceeded, in general, 
according to archaeological periods, bu t when analysing the periodisation of 
animal keeping we have endeavoured to free ourselves from the framework 
of the archaeological order of periods. In  our diagrams, too, we have grouped 
the material which was examined according to archaeological periods; 
moreover, on account of the special conditions of the Carpathian Basin and 
with a view to rendering the process of the evolution of domestic animals 
more comprehensible we have subdivided certain archaeological periods. 
Thus, in the material of the Migration Period we have dealt with bone sam 
ples of the Avar period and of the Period of the Magyar Conquest separately; 
in the Mediaeval material we have separated 10th- 13th century m aterial 
from th a t of the Late Middle Ages, to which we have added bone samples 
of the early period of modern times and thus formed a group of bone samples 
of the 14th -17th  century period.

The material studied comprises animal remains from Hungarian archaeolog
ical sites of the above mentioned period, their number being nearly 400. To 
this material we have added bone samples, identified by ourselves, originating 
from some sites in the neighbouring countries. Our investigations are based 
on the Hungarian material, unique in its completeness, a m aterial originating 
from modern excavations and comprising bone samples of all periods of the 
above mentioned span of time in more or less equal proportions. The investi
gations of the Hungarian material served as a model for our research with 
respect to the emergence of domestic animals of the whole territory  dis
cussed. As far as possible we have tried to examine the other materials of 
our fields of investigations by means of autopsies, or, if this was impossible, 
to include data  of literature in our work. However, in this la tte r case we 
have not confined ourselves merely to take up literary data  bu t have eval
uated data  published by others from new points of view.

Since the completion of the m anuscript five years ago several articles 
have been published on subfossil bone samples of the mentioned area. 
Nevertheless, we included only the data  of the Lepenski Vir fauna from the 
Iron Gate Gorge of the Danube as the only sample which made an essential 
contribution to  our knowledge on the development of the domestic fauna 
outlined in this book.

Certainly, in investigating the history of the development of domestic 
animals, which are above all biological material, it is necessary to study 
animal remains which have been unearthed by excavations, for only such 
material can give a realistic picture. B ut to complete this picture, we have 
also used contemporary descriptions and representations of the animals.
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I t  is to be emphasized, however, th a t these la tte r can only complete the 
conclusions drawn from the prim ary, biological material, in particular in 
the fields (colour, quality of skin and hair, condition of the animals re
lated to their feeding, etc.) concerning which the animal remains found 
did not provide any information.

The bone samples which were examined were of two different kinds: those 
originating from excavated settlem ents and those from cemeteries. As a 
rule, settlements yielded large bone samples, in which, however, few skulls 
or large fragments of skulls suitable for examination were found. The settle
ment material mostly consisted of extrem ity bones, a great many of which 
had been broken open. On the other hand, skulls or even complete skeletons 
were often discovered in cemeteries, bu t the num ber of such remains lagged 
far behind those of settlements. Furtherm ore, the possibility cannot be 
excluded th a t animals which occur in cemeteries were chosen according to 
certain beliefs (rites) — both with respect to their species and to individ
uals - whereas the material of settlements containing bones of con
sumed animals or of such as had perished a t the settlem ent in question 
reflected subsistence activities, i.e. the real picture of the population of 
domestic animals kept a t the settlement.

As the material examined belonged to two such widely differing groups, 
our investigation methods could accordingly not be uniform. Methods of 
craniology could be applied to cemetery material, but not to  th a t of settle
ments, for in the la tte r case we had to s ta rt from the evidence of the 
extrem ity bones. Our job would have been an easy one if we had had suit
able material both from cemeteries and from settlem ents for every period 
— since the investigations of the two would have complemented each other. 

Unfortunately, the only period for which we have good settlem ent material 
as well as a fair number of complete skulls is th a t of the Roman Empire; 
though even from th a t period such bone samples — thanks to fortunate 
finds — are limited to the remains of dogs.

On account of the factors mentioned above there were periods and 
species regarding which we were able to perform craniological investi
gations; for example dogs in the Period of the Roman Em pire or horses of 
the Migration Period (in the la tte r case we were searching for geographically 
far reaching connexions) could be examined in this way; in other cases, 
however, only the size and its changes, the proportions of the body, etc. 
could be determined. Nor is this to be belittled because, in our opinion, 
such examinations can aid in the biological reconstruction of certain 
animals and populations more than  simple craniometrical examinations. 
The success of the former method of examination is shown by the fact th a t 
only by the examination of extrem ity bones has it been possible to  prove 
the distinction between the eastern and western group of horses — with 
a result contrary to  the view prevailing today. Where it was possible and 
necessary we used statistical methods in our investigations; however, we 
have not discussed these methods in detail in our monograph bu t only 
referred to the results.

W henever possible we tried to combine craniological examinations with 
the study of extrem ity bones and have often achieved useful results, as for
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example in the case of horses in the Migration Period or dogs in the Period 
of the Roman Empire.

More than  once we came to a dead-end in our investigations: in vain did 
we try  to  find certain differences or connexions (e.g. the effect of castration 
on the metapodial proportions of sheep, or the differences in the proportions 
of certain parts of the skull in different groups of horses, etc.). We have not 
discussed these cases in detail bu t only refer to them  in passing.

There is another problem regarding the bone samples and the methods: 
there were species which in general, or in certain periods were represented 
by very little material only. W ith these we have not been able to  achieve 
considerable results and thus their study is rather sketchy in some 
parts. B ut this only shows the present state of our knowledge or of the 
collected material; it cannot be remedied by any other m ethod of investiga
tions than  the further collection of bone samples or by lucky excava
tions.

We used a new distinct method to investigate the quantitative composi
tion of domestic fauna. The m ethod is rooted in our earlier works, bu t it is in 
the present monograph th a t we give the m ethod its final form and use it in 
investigating the complete to ta l of the bone samples of Central and Eastern 
Europe from the beginnings of the Neolithic up to the end of the Middle 
Ages. As a result we have succeeded in establishing from the Hungarian m ate
rial the domestic fauna which is characteristic of certain archaeological or 
early historical periods, and by this means we have been able to determine 
in detail the development of the domestic fauna of Hungary. This, further
more has made it possible to  determine the archaeological age of settlements 
on the basis of the domestic fauna excavated there; this means th a t a new 
m ethod of archaeological dating based on biological foundations has been 
developed. Owing to the gaps in the bone samples of certain territories 
examined, this m ethod of dating could not be extended to the whole terri
tory  of Central and Eastern Europe, — but the principal lines of develop
m ent can be discerned even in these regions.

For financial reasons the illustrations of the monograph do not contain 
the complete m aterial th a t should have been reproduced (e.g. skulls and 
diagrams). We have chosen typical pieces to illustrate our statements. Even 
more does this refer to representations of animals of the periods discussed, 
of which we are presenting only the most im portant.

On the other hand, we have included a complete register of sites and 
faunas, indicating the collections in which the bone samples examined can 
be found, in order to  enable other researchers to avail themselves of the 
material. We have proceeded similarly with the measurement tables of the 
bone samples, in these we have not included data  already published. But 
even in such cases we have indicated the data  of the publications and 
— with a view to an easier orientation — even the inventory and catalogue 
numbers.

We should like to express our thanks to all the archaeologists who put 
the bone samples of their excavations a t our disposal for examination pur
poses or who assisted us in questions of archaeology and chronology, and to 
all institutions and colleagues who helped us in our investigations.
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THE HISTORICAL DEVELOPMENT OF ANIMAL KEEPING 
IN CENTRAL AND EASTERN EUROPE

INTRODUCTION

The qualitative and quantitative composition of animal bone samples 
unearthed from settlem ents of ancient times throws light upon the begin
nings of animal breeding, on its advance at the expense of hunting, as well 
as upon its further development.

The bulk of bone samples from settlements, in fact the decisive part, 
comprise occupation and food debris, there are also anim al bones of a dif
ferent kind to be found among them , including the bones of animals which 
have died. In  general, this group is represented by complete or partial 
skeletons although bones of disarticulated parts of the body are not infre
quent either. These latter may have been mainly amassed by the dogs of 
the settlement, although they may also have served as raw material for 
making tools: e.g. the shed antlers of the roe deer or red deer, the radii of 
horses (for making bone skates), the metapodia of horses (for the same 
purpose or for sinkers for fishing nets) bu t often for toys as well, like the 
astragalus of cattle is used even today. A very special role was played by 
certain skeletons or skulls which were buried under the threshold or floor 
as a foundation sacrifice and by the skulls which were stuck up in front of 
the dwellings to  scare away the evil spirits.1

I t  is often difficult to decide which of the animal bones found a t settle
ments were the result of occupation and food debris. In  the case of whole 
skeletons, it is evident th a t they belonged to carcasses which were either 
buried in or thrown into a refuse pit. On the other hand, in the case of single 
bones the decisive criterion, in general, is whether they are broken up or not. 
Bones broken up for obtaining the marrow may in all probability be regarded 
as food debris, as can skulls of which the brain case has been opened2 or 
broken into fragments. On the other hand, whole bones are generally not the 
result of food preparation (nor are the unbroken bones of horses to be found 
in mediaeval settlem ents of many countries). Of course, there are exceptions 
to the above rule, particularly the metapodial and toe bones, which are not 
so well padded with muscles.

1 H erre , W „  1950a, p . 8; Sm irnov, A. P ., 1951, p . 204; Sedov, V . V ., 1957, pp . 23 ff .; 
H agberg , U . E .,1 9 6 3 , p . 72; M éri, I . ,  1964b, pp . I l l  ff.; B u n te , C., 1964, pp . 18 ff.

2 A t th e  B ronze A ge se ttlem en t o f Tószeg dogs’ b ra in  eases, w hich h a d  been  n ea tly  
opened, w ere d iscovered. T he traces  o f cu ts  can  be seen on th e m  very  w ell (R em ényi, 
К . A ., 1952). See F ig . 137
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There is another problem of whether the bone samples found a t settle
ments give a true picture of the fauna of the settlements and their environs. 
U nfortunately, we have to give a negative answer both from a qualitative 
and a quantitative point of view. I f  a species occurs in the fauna of a settle
ment, this means th a t it lived in the settlem ent or its surroundings; th a t the 
dwellers of the settlem ent bred or hunted it. B ut if it does not occur in the 
settlem ent fauna, this does not necessarily mean th a t it was missing from 
the domestic or wild fauna of the place. As far as the quantitative picture is 
concerned with respect to  domestic animals particularly under pre
historic conditions — it approximately reflects the actual frequency. Due 
to  the scarcity of food in the prehistoric period man would eat essentially 
all domestic animals (including embryos and dead animals). Thus, sooner 
or later this was generally the purpose of every domestic animal — apart 
from its other uses, milk, draught power, etc. I ts  bones were then thrown 
into the refuse pits of the settlement. In  later periods, especially in Roman 
times and the Middle Ages, animals not used for alimentation or the car
casses of large dead animals, such as cattle, water buffalo, horses, or asses, 
were mostly buried outside the settlements. Their bones are not, therefore, 
found among the samples from the settlements.

The situation is quite different with the wild animals. The quantitative 
composition of the wild fauna found in the settlements corresponds only 
very roughly to  the quantitative composition of the wild fauna th a t lived 
in their vicinity. The bone samples of wild animals found in the settlem ents 
strongly depended on the nature of the hunting activities. In  the beginning 
of the Neolithic, for example, man hunted any species th a t could be killed. 
Later, when he had more thoroughly learned the use of domestic animals, 
he started  domestication on a larger scale and simultaneously specialized 
in hunting first and foremost those species which could be domesticated 
(in Hungary this was chiefly the aurochs). He killed adult individuals to 
catch their young for domestication. This manner of hunting lasted roughly 
from the end of the first th ird  of the Neolithic to the middle of the Copper 
Age. Bones of aurochs often comprise more than  40 per cent of the total 
faunal remains found on Hungarian sites of this period. In  addition to 
domestication, however, the hunting of aurochs had another purpose which 
should not be underestimated: killing an aurochs provided the population of 
a settlem ent with a huge quantity of meat, in fact several hundred kilo
grammes. When this “domestication fever”3 died down and the aurochs 
population became greatly reduced, man turned to  hunting other large 
species, especially red deer. Later when this species had also become rarer 
and the princely or royal laws began to protect the “noble” game., it was the 
tu rn  of even smaller animals. Thus the brown hare became the most com
monly hunted animal of the Middle Ages.4 Since the above conditions hold 
good for the bone samples of all settlem ents however in th a t the bones of 
domestic and wild animals arrived in the refuse of all settlem ents in the

3 B ökönyi, S., 1959a, p . 80; 1962c, p . 178
4 Vogel, R ., 1940, p . 93
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same way, the faunas pf all settlem ents can be compared with each other 
both from a qualitative and from a quantitative point of view.

I t  should be emphasized repeatedly th a t only bone samples of settlements 
are suitable for this kind of investigation. Although the animal bone samples 
of cemeteries give some guidance with respect to the development of animal 
keeping, the fact th a t the presence or absence of a species, and its frequency 
or rarity, depends particularly on the funeral rites, considerably limits the 
possibilities of our analyses. The best example to  show th a t an examination 
of bone samples from cemeteries can give some additional information on 
the fauna of an associated settlem ent is provided by the material of the 
Polgár-Basatanya cemetery, which dates to  the Early and Middle Copper 
Age.5 At this site the bones of wild animals could often be found in the 
graves of the Tiszapolgár culture, belonging to the first period of the ceme
tery, bu t never in those belonging to the second period (the Bodrogkeresztúr 
culture). The Bodrogkeresztúr culture evolved from the Tiszapolgár cul
ture,6 and it may be regarded as representing the unbroken survival of the 
population. I t  would be rash, however, to infer th a t by the second period 
the population had abandoned hunting as a m ethod of obtaining food, 
or th a t the bones of wild animals would also not be found among the bone 
samples of the settlement. We may conclude from the above, however, 
th a t the significance of animal keeping had naturally  risen. I t  is interesting 
to note th a t in the graves of the cemetery, the bones of sheep and goats are 
highly frequent, which, no doubt, was first and foremost the result of the 
funeral rites. On the other hand, the actual quantitative composition of 
the domestic fauna of the settlem ents played a part in the shaping of the 
funeral rites. This is proved by the fact th a t in the Tripolye В settlem ents 
(contemporary with the Tiszapolgár culture) and in the Bulgarian Eneolithic 
settlem ents which were related to the former to  a certain extent, the capro- 
vines group, along with cattle, was the most frequent domestic animal.7

I t  was already realised th a t it was necessary to evaluate the fauna of 
settlem ents from such a point of view by Riitimeyer, one of the founders of 
the study of the history of domestic animals. B ut he himself only dealt with 
the relationship between animal keeping and hunting on the basis of the 
numerical proportions of domestic to wild animal bones. He stated  th a t as 
time proceeded in prehistoric settlem ents the ratio of the former was 
increasing and th a t of the latter was decreasing.8

Almost without exception, the authors following Riitimeyer devoted 
some attention to this problem, bu t they confined themselves simply to 
registering the numerical proportion of the bones of domestic and wild 
animals. They did not compare the results of their analyses with finds from 
earlier or later settlements. They showed peculiarly little interest in the 
changes th a t appeared in the course of historical development in the num e
rical proportions of different species of domestic animals.

5 B o g n ár-K u tz ián , I ., 1963, pp . 177 ff.
6 Ib id .
7 P idop litchko , I . G ., 1956, pp . 38 ff.; B ib ikova, Y . I . ,  S hev tchenko , A. I . ,  1862, 

p .  207; H an ca r, Г г., 1955 — 56, p . 123
8 R iitim eyer, L ., 1862, p . 8
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From this point of view K uhn may have been the only exception for he 
tried to  show the change in the numerical proportions of the different spe
cies of domestic fauna undergone in the Swiss lake dwellings.9 Unfor
tunately, the available bone material was too small a sample. He studied 
the samples of nine settlements of the Neolithic and the Bronze Age (the 
dating of four of which was uncertain) so th a t he was unable to give a general 
picture.

In  this field, Nobis’s work19 meant a considerable advance. He discussed 
the development of the domestic fauna of North-W est and Central Germany, 
examining the fauna of settlem ents in the area in question during the 
Neolithic, late Roman Imperial, early and middle Mediaeval periods, and 
compared it with th a t of the neighbouring areas. However, since there were 
considerable chronological hiatuses between the faunas investigated by 
Nobis, he was only able in his analysis of the chronological part of the 
problem to evince the changes th a t had taken place in the relationship of 
domestic and wild animals; on the other hand, he found very interesting 
differences in the quantitative composition of the domestic fauna of settle
ments existing synchronously in different geographical surroundings.

In  order to  prove changes in the fauna th a t had happened in a settlem ent 
which existed throughout the Bronze Age, we examined the finds fromTószeg, 
a Bronze Age site in Hungary, which was already considered a type-site. 
During the final excavations there in 1948 the bone samples were collected 
by separate layers.11 Similar analyses were made of the mediaeval bone 
samples of Buda Castle, which were compared with the bone samples of 
rural and urban settlements both in Hungary and abroad with a view to 
finding chronological and spatial differences.12

The analyses of the faunas of Tószeg and of Buda Castle were isolated 
experiments on the basis of which we elaborated the m ethod of quantitative 
evaluation of prehistoric settlem ent faunas in our comprehensive paper on 
the prehistoric fauna of H ungary.13 In  this paper we investigated the verte
brate fauna of the first three main prehistoric periods of Hungary (Neolithic, 
Copper Age and Bronze Age, for a t th a t time we did not yet possess material 
suitable for such analyses from settlem ents of the fourth period, the Iron 
Age) from the point of view of calculating ratios of domestic and wild animals 
and of the different species of domestic animals and of wild animals respec
tively. In  evaluating together these two aspects of the fauna we were able 
successfully to  distinguish the fauna of the main prehistoric periods of 
Hungary. Moreover, we were able to determine the differences in the faunas 
of the various cultures in the Neolithic and of the various periods (which 
are more or less identical to  cultures of the Copper Age). We were not able 
to make such fine distinctions with the Bronze Age material, for in the 
Bronze Age settlem ents — a t least in those where bone samples were col
lected and studied — assemblages belonging to several cultures occurred and

9 K u h n , E ., 1938, pp . 253 ff.
10 N obis, G ., 1955, pp . 1 ff.
11 B ökönyi, S., 1952a, pp . 71 ff.
12 B ökönyi, S., 1959a, pp . 455 ff.
13 B ökönyi, S., 1958b, pp . 86 ff.
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any detailed separation of the bone material was impossible. However, our 
work was considerably facilitated by the fact th a t the bone samples which 
we examined originated from settlem ents of essentially an identical geo
graphical environment, we identified the bone material ourselves and the 
material from the three main prehistoric periods of H ungary was of 
approxim ately the same quantity. All these factors together made it pos
sible to generalize on the basis of the faunal composition of the several settle
ments, and enabled us to  delineate the faunal history of a small, fairly 
compact geographical unit.

The most im portant result was th a t we were able to  ascertain th a t definite 
fauna types belonged to the specific prehistoric periods, and moreover to 
the various periods or cultures within them .14 This is not surprising if one 
remembers th a t the fauna remains found in settlem ents provide informa
tion on two im portant aspects of a population’s economy: hunting and 
animal keeping, their nature and their relationship to  each other. Thus the 
investigation of the fauna covers not only zoology but economic history as 
well. And, moreover, on the basis of the above faunal types it is possible 
to  trace back the archaeological age of the settlem ent in which they were 
found. The aim of all historical reconstruction is to determine the age of 
the investigated material on the basis of this m aterial itself. In  the case 
mentioned above these examinations are useful also for archaeological 
research in th a t they support chronological evidence by supplem entary 
zoological-economic data.

Since our investigations, H artm ann-Frick has dealt with a similar 
question on the basis of the bone samples found a t the prehistoric settlem ent 
of Lutzengüetle in Liechtenstein.15 This site was occupied apart from 
breaks, from the Neolithic to the La Тёпе period; the author investigated 
changes in the fauna, comparing it with th a t of several Swiss prehistoric 
sites.

Zalkin’s latest investigations are also very interesting: they deal with the 
composition of the fauna of Early Iron Age settlem ents in Russia and the 
Ukraine.16 The am ount of material from these sites was enormous (about
500,000 animal remains from 150 settlements) and it originated from sites 
in highly varied geographical environments. The classical towns and native 
aboriginal settlem ents of the Northern coastal district of the Black Sea, 
Scythian settlements, the settlem ents of the Tchernyakovo culture of the 
forest-steppe belt, and settlements of several cultures of the forest belt 
were all represented. The varied environments of the settlem ents had 
determined the direction of Zalkin’s examinations: he investigated and 
succeeded in distinguishing different breeds, which had emerged not only 
due to the different surroundings bu t also under the effect of varied 
settlem ent and ethnic factors.

I t  is clear from the above description th a t until now it has been possible 
just on the basis of the material of prehistoric settlem ents in H ungary to 11 * *

11 B ökönyi, S., 1959b, pp . 96 ff.
15 H a rtm an n -F rick , H ., 1960 pp. 157 ff.
16 Zalkin, V. I ., 1960, pp . 104 ff.; 1964a, pp . 1 ff.; 1964b, pp . 25 ff.
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determine the evolution of fauna in a fairly large contiguous area and 
a fairly long unbroken period and, a t the same time, also to determine 
facies differences. I t  has been possible for the first time and on the 
basis of this m aterial to connect certain periods and cultures respectively 
with certain types of the fauna, and from these la tte r — following a reverse 
course — to infer the archaeological age of the sites.

Nevertheless, the quantitative evaluation of settlem ent fauna and all 
investigations of the conditions of hunting and animal keeping activities 
of man in the past, have a common shortcoming: they cover only a short 
or long section of time from the beginning of the Pleistocene up to  the end 
of the Middle Ages, and in space they cover a t most the territory of a single 
country, bu t generally only of a single site. We decided therefore on the 
one hand, to fill up the gaps in the sequence of the evolution of prehistoric 
fauna which we had recognized in 195917 (at th a t time — for w ant of finds -  
it was the starting point of the evolution th a t was missing: we did not know 
the composition of the fauna of the earliest Neolithic culture in Hungary, 
the Körös culture); on the other hand we decided to  insert our results 
into a European pattern  of development: “A further, by no means less 
significant part is the intention to include the results achieved in a general 
picture of Europe gained by the utilization of rich and wide-ranged foreign 
sources. We have attem pted to do this within the scope of this paper, but 
the attem pt could only lead to  partial results due to the incompleteness of 
the foreign data  a t our disposal. In  this field essential progress can only be 
expected when the amount of European evidence has been increased to 
equal the evidence of the prehistoric sites in H ungary” , whose faunal 
material has been analysed.18

We should like now to renew this attem pt relying especially on H ungar
ian material and using the  results achieved in its analysis as a framework 
for our examination of the development (we use this term  for the sake of 
brevity, it refers to the relationship between hunting and animal keeping 
and the formation of this latter) of the faunal types of Central and 
Eastern Europe. I t  is for several reasons th a t we consider the Hungarian 
bone samples particularly suitable for this purpose:

1. The greatest quantity  of settlem ent material has been studied in 
H ungary (in proportion to the area of the country’s territory). For a quanti
tative examination of fauna the most suitable bone samples from settle
ments are those which have been collected without any selection and con
tain all identifiable animal bones found on the site. These should amount 
to a t least five hundred. Our experiences have proved th a t with this number 
of specimens a realistic picture of the fauna can be obtained. (This was 
determined in the course of the examination of the bone samples of settle
ments which have been excavated in several seasons. The bone samples of 
each excavation season were analysed separately so th a t they could be com
pared with each other; e.g. a t Békés-Városerdő of the Bronze Age.) However, is 
complete or partial skeletons occur in the sample the minimum number of bones

17 B ökönyi, S., 1959b, pp . 96 — 97
18 B ökönyi, S., 1959b, p. 96
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naturally increases. In  the archaeological excavations in H ungary at present 
practically all bones have been collected and there are about fifty  settle
ments whose bone samples are suitable for such quantitative examinations. 
(In two or three cases settlem ents whose bone material is below five hundred 
were examined in this way; these however either support conclusions drawn 
from the bone samples of bigger sites, or had been collected at a site th a t 
yielded the highest num ber of bones of a certain culture, or originated from 
the earliest period of animal keeping in Hungary.)

2. The bone samples originating from Hungarian sites which have been 
investigated represent a continuous span of time and moreover, are more or 
less equally divided among the different periods. Only from the La Тёпе 
period and the Migration period are there no im portant quantities of bone 
samples in Hungary. I t  should be noted th a t faunal materials suitable for 
a quantitative analysis are rather rare from settlem ents of the latter 
period, in other parts of Central and Eastern Europe.

3. Thanks to  its special location, the territory of modern Hungary, ever 
since prehistoric times, has been on the highway of all cultural trends and 
population migrations from all points of the compass; in many cases the 
Carpathian Basin comprised the last stage of their journey. Here we have 
in mind the people of the Körös culture, or of some of the Bronze Age 
cultures, or, in the Iron Age, the Scythians and Celts, and later, the Sarma- 
tians, Romans, Avars, Hungarians, Turks, etc. These people brought with 
them  not only their characteristic domestic artifacts bu t also their tech
niques of animal keeping — each with its characteristic composition, exploita
tion and possibly even breeds — as well. Thus in the emergence of modern 
animal keeping in H ungary th a t of a number of other peoples played a part. 
This development can be traced on the basis of the evidence of the bone 
samples from their settlements.

4. The analysis of the animal bone samples recently excavated in H un
gary has been done by one author. This is im portant from several points 
of view. On the one hand, there are consistent observations and mistakes 
in the analysis of the bone samples of each site, e.g. a t every site a con
sistent group of bone fragments would be classed as identifiable, and another 
consistent group as unidentifiable. On the other hand, the bones of wild 
and domesticated forms of a species would be distinguished (in the cases 
where both occurred on the same site) according to  consistent criteria and 
standard dimensions. This was of particular importance in the case of 
cattle and pigs, for as we have seen, the local domestication of these two 
species was energetically pursued in the Neolithic and lasted up to modern 
times. To apply identical principles and methods was essential in calculating 
the num ber of individuals, for — irrespective of the problem of which 
m ethod of determining the number of individuals yields the most accurate 
results — it is better to  compare the number of individuals from differ
ent sites when they have been calculated according to the same principles, 
with the same accuracy and the same mistakes.

In  the study of the development of animal keeping in Hungary, we should 
like to begin with the principles laid down in 1959, and to add to the facts 
recorded there in three ways.
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First of all it is essential to clarify the state of the fauna associated with 
the earliest phase of animal keeping in Hungary which can be dated to 
the Körös culture in the 6th millennium B. C. (though its roots may go back 
even further, to the Mesolithic19). However, we have no authentic bone 
samples of this period which have been excavated by modern methods, 
by pursuing this course. Thus we should like to provide a firm basis to the 
framework of the evolution of the fauna. U nfortunately, it has not yet been 
possible to  connect this evolution with the Pleistocene faunal evolution 
system, which is primarily a paleontological study. This could only be 
achieved if a t one site — possibly in a cave where as a result of the activities 
of birds of prey a micro-fauna could also be found - with modern methods 
it was possible to  excavate an undisturbed layer of rich material represent
ing continuous deposition from the Pleistocene growing to the Holocene.

Secondly we should like to extend our 1959 study by covering the period 
(from the beginning of Prehistoric times) to the end of the Middle Ages. 
Unfortunately, as mentioned above, the evolution system set up in this 
connexion cannot be continuous, since there are certain periods for which 
we do not possess suitable settlem ent faunas.

Thirdly, we should like to  expand our previous study by supporting the 
results of faunal development with morphological observations, in particular 
with evidence of the evolution of breeds and types and data  obtained on the 
changes in the size of domestic animals.20

W ith this to tal information we should like to determine — as far as 
possible — the type of fauna, from the beginning of the Neolithic up to 
the end of the Middle Ages, th a t was characteristic of each period and 
of as many cultures and peoples as possible. This comprises the relationship 
between hunting and animal keeping, the qualitative and quantitative com
position of the latter, and the species, types and sizes of the domestic ani
mals. At the same time, we should like to give detailed data  on the animal 
husbandry of the period of which we now have either written sources only 
or the written records are inaccurate, exceedingly incomplete and of a 
general character.

19 H an car, F r .,  1958, p . 140
10 H ere, how ever, he uses th e  re su lts  ach ieved  by  in v es tig a tin g  th e  bone sam ples 

n o t only  o f se ttlem en ts  b u t o f cem eteries as well
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TH E HISTORICAL DEVELOPMENT 
OF ANIMAL K E E PIN G  IN  HUNGARY

T H E  N E O L IT H IC  '  ■

U p till recently our knowledge of the fauna of the Körös culture was 
rather scanty, for, apart from the bone samples, which were very few and 
small, selectively collected and originating from one modern excavation 
(Hódmezővásárhely-Bodzáspart21) only the fauna lists of earlier authors 
were a t our disposal.22 Recently, however, O. Trogmayer has excavated in 
three settlem ents of the culture in the vicinity of Szeged,23 and each, partic
ularly th a t of Röszke-Ludvár, has yielded rich faunal material. At the same 
time Romanian settlem ents of the same culture have been partially exca
vated yielding smaller bone samples.24 On the basis of the bone samples 
from the settlem ent of Maroslele-Pana (Fig. 1/1) we ventured a preliminary 
opinion on the fauna of the culture,25 which has been confirmed by the bone 
samples, somewhat greater in number, found a t Gyálarét (Fig. 1/2), Röszke- 
Ludvár (Fig. 1/3). (Meanwhile the inferences of Necrasov in evaluating the 
fauna of the Körös sites in Romania and, although working on very small 
samples have been confirmed by the analyses of the much larger samples 
from the Hungarian settlem ents.26)

The geographical surroundings left a strong mark on the fauna of the 
settlem ents of the Körös culture.27 This, however, applied in particular to 
wild animals and touched domestic animals much less. In  the settlements 
on the islands of inundation areas there were large numbers of fish and 
water-fowl and, among mammals, animals of flood-plain copses and woods 
were frequent; on the other hand, in settlements on the boundary of forest- 
steppes, species which tolerated drought, such as the aurochs and the wild 
ass (Asinus hydruntinus Reg.) were more frequent. I t  survived the end of 
Pleistocene and seems to  have existed up to the beginning of the Neolithic, 
characterizing the fauna of the Körös culture; in fact it can be considered 
as the “leading fossil” of this culture. (Although it also occurred in the Tisza 
culture settlem ent of Lebő,28 it is clear th a t it belonged to the occupation

21 B ökönyi, S., 1954a, pp . 9 ff.
22 T he li te ra tu re  is listed  in  B ökönyi, S., 1954a, p p . 9 ff.
23 T rogm ayer, O., 1964, pp . 67 — 86
24 N ecrasov , O., 1961, pp . 265 ff., pp . 167 ff.
25 B ökönyi, S., 1964c, p . 88
26 N ecrasov , O., 1964, pp . 167 ff.
27 B ökönyi, S., 1964c, p . 87
28 B ökönyi, S., 1958b, pp . 61 ff.
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F ig . 1. F req u en cy  re la tions oi species in  th e  lau n as  ot H u n g a ry  s a rchaeo log ica l s ite s  
(se ttlem en ts). L ow er line: n u m b er of specim ens; u p p er line: n u m b er o f in d iv idua ls . 
1. M aroslele —P a n a , N eolith ic  (K örös cu ltu re ), 2. G yála ré t, N eo lith ic  (K örös cu ltu re), 
3. R ö szk e—L u d v á r, N eo lith ic  (K örös cu ltu re), 4. L ebő, N eo lith ic  (Tisza cu ltu re),
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5. S zeg v ár—T űzköves, N eo lith ic  (Tisza cu ltu re), 6. G y ő r—P á p a i vám , N eo lith ic  
(L inear P o tte ry  C ulture , Zseliz G roup), 7. N esz m é ly —T ekeres p a ta k , N eo lith ic  
(L inea r P o tte ry  C u lture , Zseliz G roup), 8. P o lg á r—C sőszhalom , N eo lith ic  (H erp á ly  
cu ltu re), 9. B e re tty ó szen tm árto n , N eo lith ic  (H erp á ly  cu ltu re), 10. B e re tty ó ú j
fa lu , N eolith ic  (H erpá ly  cu ltu re), 11. Z engővárkony , C opper Age (L engyel cu ltu re), 
12. A szód — P ap i fö ldek, C opper A ge (L engyel cu ltu re ), 13. T a rn ab o d , C opper Age 
(B odrogkeresz tú r cu ltu re), 14. B udapest, X L  — A ndor S tree t, C opper A ge (Pécel 
cu ltu re), 15 — 16. S a lg ó ta rján  —Pécskő, C opper A ge (Pécel cu ltu re), 17. Tószeg — 
L apos-halom , B ronze  A ge, 18. Csepel — H áros, B ronze Age, 19. Tápiószele —T űzköves, 
B ronze Age, 20. T iszaluc —D ankadom b , B ronze Age, 21. D u n aú jv á ro s  —K oszider, 
B ronze  Age, 22. S ü ttő , B ronze Age, 23. M ezőkom árom  —A lsóhegy, B ronze Age,
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24. S zebény—P ap erd ő , B ronze Age, 25. B ék és—V ároserdő, B ronze A ge, 26. Felső- 
tá r k á n y —V árhegy , H a lls ta t t  Period , 27. H elem ba Is land , H a lls ta t t  Period , 28. 
T á c —F ö v en y p u sz ta , P eriod  o f th e  R o m an  E m pire , 29. B u d a p e s t—A lbertfa lva , P eriod  
o f  th e  R o m an  E m pire , 30. B ala tonaliga , P eriod  o f th e  R o m an  E m pire , 31. P ilism aró t —
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I . ő rto ro n y  (w atch tow er N o. I), P eriod  o f th e  R o m an  E m pire , 32. Szilvásvárad , 
S a rm atian , 33. S za rv as—R ózsás, 1 0 th —12th cen tu ry , 34. V isegrád — V á rk e rt dűlő 
(C astle G arden  B aulk), 1 0 th — 12th cen tu ry , 35. T iszalök, P eriod  o f th e  Á rp ád  D y n asty , 
36. K a rd o sk ú t—H a ta b la k , P eriod  o f th e  Á rpád  D y n asty , 37. B u d a  —C astle, 13th — 
14 th  cen tu ry , 38. V iseg rád—C alvary , 1 4 th —15th cen tu ry , 39. V iseg rád—Palace , 
1 4 th — 15th cen tu ry , 40. V isegrád — P alace , 1 6 th — 17th cen tu ry , 41. V isegrád — R év  
S tree t, 1 4 th — 16th cen tu ry , 42. V isegrád A lsóvár (Low er C astle), 15th —17th cen tu ry , 
43. T ú rk e v e —M óricz, 1 5 th — 16th cen tu ry , 44. B u d a —C astle, th e  P a sh a ’s P alace , 

P eriod  o f th e  T u rk ish  O ccupation , 45. Fonyód , P eriod  o f th e  T u rk ish  O ccupation
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debris of the Körös culture a t the same site.) In the economy of the Körös 
culture animal keeping and hunting were, by and large, of equal importance, 
in some settlem ents hunting and in others animal keeping was more impor
tan t. A part from hunting, gathering was also im portant as a means of pro
curing food. The gathering of shells, snails and eggs is included in the 
term  “gathering” — sometimes layers 30 cm in thickness of mollusca and 
snail-shells can be found — and so is the form of fishing in which fish — for 
example the giant catfish, sometimes weighing as much as 200 kg, so frequent 
a t Maroslele29 — were collected from the inundation area where they had 
become stranded as the water receded. Here hunting itself was not the only 
characteristic of the Neolithic, in fact, everything edible was hunted, 
including fish-eating birds (e.g. great crested grebes, grey herons, herring 
gulls, etc.), which, to present tastes, are very unpalatable with their smelly 
flesh.30 The fact that, in spite of all this, in some settlements the aurochs 
was the most frequently hunted and killed animal was due to its abundance 
in a natural environment which was very favourable to the ancestor of 
modern cattle. Bones of locally domesticated cattle or of cattle-aurochs 
bastards are very rare indeed. This means th a t the first domestic animals 
arrived in Hungary together with the people of the Körös culture already 
in a domesticated state, and domestication was not begun locally to any 
significant extent in this period.

The people with the Körös culture, who swarmed northwards a t the cli
matic optimum during the early Neolithic, brought with them  a charac
teristically south-eastern composition of domestic livestock. Thus its animal 
keeping was alien to the geographic and faunal conditions of Hungary and 
not viable for a long time. For want of wild stock its most im portant 
species — sheep and goats could not be increased by means of local 
domestication. On the other hand, in the environmental conditions of the 
Neolithic the natural increase was insufficient to  meet the population’s 
demand of m eat and, a t the same time enable an increase in the num 
ber of domestic animals. Moreover, as the domestic fauna was alien and 
non-viable here, it soon disappeared. From a quantitative point of view it 
is characteristic of the domestic fauna of the Körös culture th a t the sheep- 
goat group predominated leaving cattle far behind both in the number o f 
bone specimens and of individual animals. Pigs and dogs occurred only in 
insignificant numbers and horses were completely missing.

From the great cultural groups of the second period of the Neolithic 
two have provided settlem ent material suitable for quantitative analysis: 
the Tisza culture (Fig. 1/4—5) and the Zseliz group of Linear Pottery  
culture (Fig. 1/6 7). (Unfortunately, the th ird  im portant culture of this
period, the Bükk culture, has produced only a few bone samples, which 
are unsuitable for investigations of this kind.) A further decrease in the 
importance of hunting and a rise in the significance of animal keeping were 
characteristic features of both cultures, though not in the same degree. 
Whereas in the Tisza culture the decline in hunting was very slight, in the

29 B ökönyi, S., 1964c, p . 88
30 B ököny i, S., 1964c, p . 89
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Zseliz group it was quite significant. In  the Tisza culture the ratio between 
domestic and wild animals was scarcely over 1 : 1 in favour of domestic 
animals, bu t in the Zseliz group this ratio was nearly 9 : 1 .

By this second period of the Neolithic in Hungary, the characteristic form 
of Neolithic hunting had become established. It was connected with domesti
cation, whose purposes, in fact, it served.

Both with respect to  the Tisza culture and to the Zseliz group there seemed 
to  be a substantial advancement in animal keeping: it not only increased 
in significance but also its quality underwent a change in th a t during this 
period, more and more uses of domestic animals in addition to eating their 
flesh were discovered. Up to this period domestic animals had been consid
ered as mere living reserves of m eat th a t could be consumed a t any time. 
Thus they made man independent of the luck of hunting, which had become 
more and more precarious with the increase of the human population and 
the decrease in the number of wild animals. Obviously, the first supple
m entary use of this kind was milking and the utilization by man of the super
fluous quantity  of milk would have been quite natural.31 Although cattle 
a t this low degree of domestication would have had hardly any milk besides 
the quantity  they needed for feeding their calves, the cows could have been 
milked if the calves had perished or been killed. Later there was enough 
milk for human consumption in addition to the milk needed for feeding 
the calves. Cows were more willing to  let themselves be milked if their 
calves were near them  as is shown by a fine Egyptian picture.32 The first 
representation of cattle being milked originates from Ur, from the temple 
of Nin-Hursag (after 2400 B.C.),33 in which it is interesting to  note th a t the 
cows are being milked from the rear, as is usual with goats. From  this one 
may infer th a t the milking of cows may have emerged after the milking 
of goats, and was in fact modelled on this technique since, on the one 
hand, the domestication of goats took place much earlier than  th a t of 
cattle and, on the other, goats are the most typical domestic animals to 
be used for milking: a) they give much more milk than  cows compared 
to their weight, b)  sometimes they  can be milked before being with 
kid for the first time. Of course, the milking of cows can be set much 
before 2400 B.C., bu t unfortunately, the investigation of bone samples can 
not give any information in this respect. However, it would be interesting 
to subject early Neolithic vessels to chemical examinations with a view to 
finding remains of milk in them  — as Grüss succeeded in doing with pottery 
of the H allstatt period.34

The use of cattle as draught animals may also have begun a t this time; 
though not harnessed to  carts — this could hardly have been achieved prior 
to the Copper Age — bu t to some “Stangenschleife” like contrivance.35

However, the utilization of the wool of sheep may have been far more 
im portant. On the basis of our present evidence domesticated wool sheep

31 T hévenin , R ., 1947, p . 17
32 B oesneck, J . ,  1953, F ig . 7 (11 th  D y n asty , 2133— 1991 B.C.)
33 Zeuner, F . E ., 1963, p . 219
34 G rüss, J . ,  1933, pp . 105 ff.
35 K o th e , H ., 1953, pp . 74 ff.
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can be proved to  have existed in the sixth millennium B.C. a t the earliest, 
in W est Iran .36 They may have soon found their way to South and Central 
Europe; bu t they may have also appeared there as a result of m utation. 
Thus in the Mid-Neolithic in Europe the use of sheep for wool should also 
be taken into consideration.

All these newly discovered qualities of domestic animals m ust have been 
an inducement to the population of the Mid-Neolithic to  increase their 
livestock by capturing and domesticating wild animals. This would only 
have been enhanced if in prehistoric times livestock was the basis of 
“wealth” , which people endeavoured to  increase by might and main.

For this purpose a form of hunting which specialized on the aurochs so 
became characteristic of the Neolithic in Hungary. The settlem ents of the 
Mid and Late Neolithic are full not only of the bones of the aurochs but also 
of transitional forms between domestic and wild cattle; nor are specimens 
of pig between the domestic and wild swine rare. Red deer, on the other 
hand, always lagged behind the aurochs in frequency.

Reverting to animal keeping in the Mid-Neolithic, cattle were by far the 
most frequent domestic animals both of the Tisza culture and of the Zseliz 
group of the Linear Pottery  culture. In  the settlements of the Tisza culture, 
pigs succeeded cattle in frequency followed by caprovines and dogs. In  the 
settlem ents of the Zseliz group, on the other hand, caprovines always 
preceded pigs and dogs. Horses were missing in both groups. Of these two 
the Tisza culture seems to  have adjusted its animal keeping better to the 
local environmental conditions of the Carpathian Basin, for it was based 
upon domestic animals whose domesticable wild forms lived locally and was 
thus more capable of development than  the Zseliz group in the domestic 
fauna of which the relatively high frequency of caprovines perhaps reflected 
some southern characteristics.

A t the end of the Neolithic the fauna of the settlem ents of the Herpálv 
culture37 (Fig. 1 /8 - 10) shows a very interesting picture. Investigations of 
the ratio between domestic and wild animals show a certain decline as 
against previous periods of the Neolithic, the numerical proportion of domes
tic animals being much lower than th a t of wild ones; sometimes not even 
30 per cent of domestic animals were found, whereas the frequency of wild 
animals always exceeded 64 per cent. This period was the peak of the above 
mentioned “domestication fever” . This becomes clearly visible if we to tal 
the percentage of locally domesticable animals, cattle and pigs along with 
th a t of their wild forms, i.e. the aurochs and wild swine, and compare them  
with the percentages of the other domestic and wild animals (see table).

The table clearly shows th a t in the economy of the culture, locally 
domesticable species and their wild ancestors played the chief part, their 
numbers exceeding by far such domestic animals as had no wild ancestors 
locally and the non domesticable wild animals.

36 Zeuner, P . E ., 1963, p. 173
37 T he fau n a  o f th e  L engyel cu ltu re , w hich ex isted  a t  th e  end o f th e  N eo lith ic  in 

H u n g a ry  p a r t ly  s im ultaneously  w ith  th e  H e rp á ly  cu ltu re  b u t su rv iv in g  th e  la t te r  
an d  ex isting  u p  to  th e  m idd le  of th e  C opper Age, is to  be discussed in  th e  p a r t  o f  th e  
book dealing  w ith  th e  f irs t period  o f th e  C opper Age
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B e re tty ó s z e n tm á r to n  H e rp á ly  P o lg á r— Csőszhalom

sp ecim en  in d iv id u a l sp ecim en  | in d iv id u a l  sp ecim en  ! in d iv id u a l

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ %  % _ _ _ _ _ _ _ _ _ %  j  %  %  I  %

cattle  —pigs 20.71 25.90 18.93 23.00 27.29 30.04
aurochs +  wild swine 57.98 45.52 59.93 48.84 47.38 37.52
domestic and wild cattle 

-f- domestic and wild
swine 78.69 71.42 78.86 71.84 74.67 67.56

sheep —goats —dogs 1.91 3.75 5.01 7.51 3.13 6.01
undomesticable wild

anim als 19.40 24.83 16.13 20.65 22.20 26.43
capro vines — dogs and 

undomesticable wild
animals 21.31 28.58 21.14 28.16 25.33 32.44

As is evident from the above, in the animal keeping of the Herpály 
culture, cattle took the lead with pigs second and caprovines and dogs lag
ging far behind. This type of animal keeping is strongly reminiscent of th a t 
of the Tisza culture and had evidently originated from it, which is also indi
cated by the archaeological data .38 I t  was an animal keeping relying on the 
local wild fauna and excellently suited to the geographic and climatic con
ditions of the Hungarian Plain. I t  also follows from the above th a t the 
hunting of this culture was also a development of th a t of the Tisza culture 
in the direction of domestication on a larger scale. Of course, there were 
also slight local differences in the environment. Thus, for example a t 
Berettyószentm árton (Fig. 1/9) and a t Herpály (Fig. 1/10), which lie in a 
forest-steppe, there were relatively more aurochs than  on the fringe of the 
steppe a t Polgár-Csőszhalom (Fig. 1/8), which lies near the flood plain of 
the Tisza. On the other hand, a t this latter site more wild swine and forest 
animals were found.

Essentially the peak of domestication in the Great H ungarian Plain can 
be set a t the Late Neolithic period — in a culture th a t kept cattle and pigs 
and hunted and domesticated aurochs and wild swine. After this period 
there occurred a tremendous drop both in domestication and in hunting, 
and a completely new era in domestication ensued. The excessive killing 
off of domesticable aurochs could have been only one reason why domesti
cation and hunting declined,39 since the other domesticable species of wild 
animals, the wild swine, was still quite frequent. In  addition another factor 
may have played an im portant role: animal keeping may have reached 
such a high degree by this time and achieved along with agriculture such 
significance in the economic life of the population th a t it was able to be 
firmly established and to provide subsistence for the population, and,

38 B og n ár-K u tz ián , I . ,  1963, pp . 510 ff.
39 B ökönyi, S., 1959b, p . 81; 1962c, pp . 185 ff.
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moreover a numerical increase of the livestock was ensured w ithout any 
further domestication. We assume th a t in the Herpály culture animal 
keeping was more highly developed in absolute values than  in its prede
cessor, the Tisza culture; th a t is th a t there were more domestic animals per 
capita of the population than  in the previous culture, in spite of the fact 
th a t the significance of animal keeping had decreased in comparison to 
hunting. U nfortunately this cannot be proved by our present evidence. 
We cannot state anything definitive in respect to this question until a set
tlem ent of both the Tisza and Herpály cultures has been completely excava
ted and its duration of occupation and number of inhabitants has been 
well defined.

T H E  C O P P E R  A G E

The ethnic elements40 which came to H ungary from the South-East and 
became components of the Tiszapolgár culture of the early Copper Age 
may have played a role in the rapid evolution of animal keeping after the 
Neolithic. In  all probability these people had brought along a superior mode 
of animal keeping. In  the northern part of the region between the Danube 
and the Tisza, as well as in Transdanubia with the Lengyel culture, the 
Neolithic type of animal keeping and hunting survived for a tim e bu t was 
later ousted by the new forms.

On the basis of the above evidence the pictures of the fauna of the two 
cultures may have been markedly different in the first period of the Copper 
Age. Animal keeping and hunting of the Lengyel culture, which survived 
from the late Neolithic and was strongly Neolithic in its character (Fig. 
1/11 12), resembled those of the Neolithic: it did not comprise the domestic
horse; cattle were by far the most frequent, followed by pigs and then, 
with a minimal numerical proportion, by caprovines and dogs. This compo
sition of the domestic fauna resembles extraordinarily closely th a t of the 
Tisza culture (and of the H erpály culture). So also does the ratio of domestic 
and wild animals, which is slightly in favour of domestic animals. On the 
other hand, the wild fauna was no longer so Neolithic in character in th a t 
the aurochs and the red deer occurred in approxim ately the same numerical 
proportion, which is the first indication of a disintegration of the Neolithic 
hunting activities. The frequency of the aurochs, however, was still high, 
a t about the same level as in the Tisza culture; numerous transitional forms 
between cattle and the aurochs though not so m any as in the Herpály 
culture — also occurred.41 This again was a Neolithic feature.

I t is interesting to note th a t the composition of the fauna was extraordi
narily similar in all the settlem ents of this culture in spite of the great 
distances involved. Thus, for example, there is a distance of a t least 200 
km as the crow flies between the two settlem ents with the greatest fauna 
(samples: Zengővárkony (Fig. 1/11) and Aszód (Fig. 1/12)). Nevertheless, 
the composition of their fauna is exceedingly similar; the only essential

10 B o gnár-K u tz ián , I ., 1963, pp . 506 ff.
11 B ökönyi, S., 1964c, p . 45
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difference being th a t wild swine were more frequent a t Aszód than  at Zengő- 
várkony. This, however, may have been the result simply of local geographic- 
climatic conditions: Aszód lies in the hilly country of North Hungary, which 
abounds in water, whereas Zengővárkony is situated at the fringe of the 
Mecsek Mountains which are much less watered.

The bone samples of the early Copper Age Tiszapolgár culture, which was 
wide-spread in the Great Plain, originate mainly from cemeteries; in addi
tion the material from small sections of certain settlem ents has also been 
examined.42 On this basis very little can be said about the quantitative 
composition of the fauna of this culture; we have to rely rather on guess
work fcf. Introduction).

Prom  the second period of the Copper Age (the Middle Copper Age) our 
knowledge is based on the fauna of the Bodrogkeresztúr culture, of which 
a single settlem ent has provided large bone samples43 (Pig. 1/13) as well as 
two smaller partially excavated settlem ents44 and a smaller quantity  origi
nating from cemeteries. The material from the two smaller partially exca
vated settlements supports the conclusions we have drawn from the investi
gations of the bone samples of the large settlem ent (Tarnabod). At Tarnabod 
the numerical ratio of domestic animals is 81.02 per cent (on the basis of 
the number of specimens) and 68.38 per cent (on the basis of a calculation 
of individual animals), which is rather Neolithic in character.45 There were 
no horses among the domestic animals and, although the frequency of ovi- 
caprids equalled and even surpassed th a t of pigs, cattle had again become 
the predom inant domestic animals bu t with a numerical ratio of the Neo
lithic. Hunting, too, differed from th a t of the Neolithic and formed, as it 
were, a transition towards th a t of the Bronze Age. Similarly to the wild 
fauna of the Lengyel culture, the aurochs and the red deer occurred more 
or less with a similar frequency.

In  contrast to the preceding cultures we have three settlem ents of the 
Pécel (Baden) culture representing the last period of the Copper Age in 
Hungary which have provided material suitable for quantitative analysis 
(Fig. 1/14 — 15). (One of the three requires special attention since it comprises 
a settlem ent, possibly a kind of refuge, on the top of a hill,46 and, for this 
reason, it will be discussed separately.) The fauna of the Pécel culture does 
not resemble th a t of the Neolithic in any way — a t least as far as the settle
ments are concerned where the custom ary way of life was pursued, except 
in the lack of the domestic horse. This refers both to  the ratio between ani
mal keeping and hunting activities and the character of the animal keeping 
or hunting itself. The ratio of domestic to wild animals was about 9 : 1 
(hunting in fact was of even less significance than  this ratio implies, for the 
bones of wild animals were mostly those of fish or turtles and these do not 
belong to genuine hunted animals). This shows th a t animal keeping had

12 B ökönyi, S., n .d ., p . 78
43 B ökönyi, S., 1959b, p . 60
44 B ökönyi, S., 1959b, pp . 59—60
45 B ökönyi, S., 1959, p . 60
46 B ökönyi, S., n .d ., I I
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advanced considerably. The composition of the domestic fauna was defi
nitely of a south-eastern character with ovicaprids predominating followed 
by cattle and then pigs; dogs formed an insignificant percentage. Hunting, 
in general, was similar in character to th a t of the Bronze Age with red deer 
predominating over or more or less equalling aurochs. (On the other hand, 
there were some transitional forms between domestic cattle and aurochs 
still to be found.)

A t Salgótarján-Pécskő, which has been interpreted as a refuge (Fig. 1/16), 
a markedly different fauna has been found, owing to the special way of 
living and the geographical situation. Here, in contrast to the usual Pécel 
settlements, there were a great many wild animals, practically Neolithic 
in their number. Among them, however, red deer greatly predominated 
over aurochs (similar proportions to those of the Bronze Age settlements). 
In  addition numerous forest species were hunted. Horses, too, occurred 
in the domestic fauna. (On the other hand, the settlem ent comprised two 
culture layers with the upper layer dating to early Bronze Age. The single 
horse bone found in the Pécel layer may have seeped down from the upper 
layer.) The predominance of cattle among the domestic animals was similar 
to  the Neolithic situation, bu t they were followed by ovicaprids — which 
was a reminder of the south-eastern origin of the culture —; pigs and dogs 
occurred with much less frequency.

T H E  B R O N Z E  A G E

The animal keeping of the Pécel culture was another classic example of 
the animal keeping of a population originating in South-Eastern Europe, 
which could not and did not strike roots in the Carpathian Basin. I ts  effect, 
however, was long-lasting and played a great part in the formation of animal 
keeping in the Bronze Age. Of course, several other factors also contributed 
to the formation of the fauna of Bronze Age settlements. No doubt, animal 
keeping and hunting of the Bronze Age was developed on the Basis of th a t 
of the late Copper Age. In  addition, however, a t the beginning of the Bronze 
Age it was influenced by stimuli from three different directions. Firstly, 
the ethnic elements of South Russia (the Ochre Grave people) arrived a t 
the beginning of the Bronze Age bringing with them — according to some 
theories47 — the horse to  the Carpathian Basin. The introduction of the horse 
m eant a veritable revolution not only in animal keeping but also in com
merce and warfare. Another ethnic element, the people with the Bell 
Beaker culture, may also have introduced large numbers of horses; a t 
least this is indicated by the fauna of settlem ent of this culture excavated 
a t Csepel-Háros (Fig. 1/18), where the horse was the most frequent

47 Mozsolics, A ., 1960, p . 133. — In  co n tra s t, in  H a n c a r’s opinion (1955 — 56, p. 122) 
th e  dom estica tion  o f horses o r an  early , in tensive  horse-keeping can n o t be p roved  in 
th is  cu ltu re . Mozsolics m ade h e r s ta te m e n t on th e  basis o f R o m an ian  d a ta , b u t as th e re  
a re  som e differences o f opinion am ong C en tra l E u ro p ean  an d  Soviet archeologists in  
defin ing  th is  cu ltu re , i t  is questionab le  w h e th e r Mozsolics an d  H a n c a r  h ave  th e  sam e 
cu ltu re  in  m ind  o r no t
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species.48 The th ird  ethnic element, the people of the Vucedol-Zók culture, 
came to Hungary from the northern part of the Balkan Peninsula bringing 
with them  numerous cultural innovations.

Of course, the above were only movements dating to  the earliest phase 
of the Bronze Age. Such effects were continually increasing for more and 
more peoples and cultural innovations reached the Carpathian Basin 
throughout the Bronze Age. All the peoples th a t came brought with them 
the whole of their livestock, or, if not, they  introduced the whole system 
and technology of their economy (animal keeping and hunting). Together 
they all exerted an influence on the formation of animal keeping and hunting 
in Hungary in the Bronze Age. These effects were b u t enhanced by a modi
fication of the climate which took place during the Bronze Age as indicated 
by the fauna. The dry warm weather of the late Neolithic and of the 
Copper Age had become gradually humid and cool.49

I t  is obvious from the above th a t in consequence of the effect of so many 
factors, no uniform system  of animal keeping was characteristic of the whole 
Bronze Age, of its periods or cultures. As already mentioned in our in tro
duction we have not been able to determine a picture of animal keeping 
characteristic of the different periods or cultures of the Bronze Age, because 
the settlem ents were very rarely occupied, dwelt-in by one culture only in 
this period. In  settlem ents with assemblages of different cultures the sepa
ration of their bone samples is practically impossible.

There can be no doubt, however, th a t animal keeping in the Bronze Age 
continued the same developmental trends seen a t the end of the Copper 
Age, th a t is to  say in th a t importance increased as hunting declined 
(Fig. 1/17—25); domestication processes had become insignificant. Cattle 
declined in importance although it remained the dom inant species and 
ovicaprids and pigs occurred with increasing frequency. Ovicaprids increased 
in importance a t the expense not only of cattle bu t also of pigs, bu t by 
the end of the period they had again declined. Evidently, this m ay be a ttr ib 
uted  to the change of climate mentioned above; pigs like hum idity much 
more than  sheep and particularly more than  goats. In  addition, the horse, 
which was represented in the Copper Age only by sporadic bones, appeared 
from the beginning of the Bronze Age in large numbers. This is the feature 
which most sharply contrasts the Bronze Age animal keeping with th a t of 
preceding periods.

Among the cultures of the Bronze Age, the fauna of the Bell Beaker 
culture seems to  be the most distinguished by the high numerical proportion 
of horses. The fauna of the three settlem ents of the H atvan culture (Tápió- 
szele-Tűzköves; Fig. 1/19), Tiszaluc-Dankadomb50 (Fig. 2/20) and Nyerges
új falu-Téglagyár (brickyard) are very similar: with sequence in frequency 
of cattle, caprovines, pigs, horses and dogs and with the dominance of the 
red deer in the wild fauna. I t  is interesting on the other hand th a t there

48 In  o th e r se ttlem en ts  o f th e  sam e cu ltu re  horses a p p ea r to  h ave  been q u ite  freq u en t 
(L undho lm , B ., 1947, p . 168)

49 B ökönyi, S., 1952a, pp . 108— 109
50 B ökönyi, S., 1960b, pp . 19 ff.
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are only few horses in this culture which is considered to  have been of eastern 
origin.

In  contrast to animal keeping, hunting was much more homogeneous 
and characteristic all through the Bronze Age. In  the wild fauna aurochs 
were always less numerous than  red deer and more frequently less than 
other species of wild animals. This indicates not only th a t the aurochs was 
becoming rarer and rarer bu t also the decline of the domestication process; 
indeed the recession of domesticated cattle may have been to  some extent 
also due to this. All in all, it can be stated  th a t in the Bronze Age, animal 
keeping finally could support itself not only by increasing the stock of dome
stic animals without further domestication and providing the population 
with m eat bu t also supplying other foodstuffs (milk), giving draught-power 
and material for clothing.

T H E  IR O N  A G E

As with many other activities animal husbandry underwent substantial 
changes in the Iron Age. U nfortunately, we have bu t scanty settlem ent 
material from this period, nevertheless it can be ascertained th a t a t the 
beginning of the early Iron Age the relationship between animal keeping 
and hunting and the quantitative composition of the domestic fauna were 
still similar to those of the Bronze Age.

The fauna of the H allsta tt A — В settlem ent on Helemba-Sziget (Island) 
(Fig. 1/27) is the best example of this. On the other hand, a t Felsőtárkány- 
Várhegy (Castle hill) (Fig. 1/26) there was a refuge of the same kind as 
the one a t Salgótarján-Pécskő in the Late Copper Age, in which the place 
or opportunity for animal keeping was lacking. I t  goes w ithout saying th a t 
the bone samples of this settlem ent do not present a characteristic picture 
of the fauna of the period. This becomes most evident if we compare it with 
the faunal remains — by and large contemporaneous -  from Óhuta-Nagy- 
sánc. This latter, an earthwork of the H allsta tt period, had similar natural 
surroundings; however, as it was a perm anent settlem ent with suitable accom
modation for domestic animals, the bone samples — unfortunately few - 
show an overwhelming m ajority of domestic animals with wild animals 
being represented by a single bone each of a wild cat and of a fish. From 
the point of view of animal keeping and hunting Felsőtárkány-Várhegy 
(Castle hill) might safely be considered a Neolithic settlem ent indeed, 
the way of life of its population could not differ much from th a t of the 
Neolithic. The occurrence of the domestic horse, however, and the rareness 
in the wild fauna of the aurochs immediately offer a distinctive mark.

The great changes in animal keeping mentioned above made themselves 
felt first with the Scythians and then with the Celts. I t  was in this period 
th a t the basis of present-day animal keeping came to  be formed.51

61 T he h en  is considered to  be th e  “ lead ing  fossil” o f to d a y ’s C en tra l E u ro p ean  d o 
m estic  fau n a  as th e  species th a t ,  since its  f irs t ap pearance  in th e  dom estic  fau n a  o f th e  
te r r ito ry , h as w ith o u t in te rru p tio n  becom e m ore an d  m ore freq u en t an d  im p o rta n t 
econom ically
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W ith the Scythians this can be inferred only with uncertainty. U nfortu
nately the bone samples from Jászfelsőszentgyörgy, a partially excavated 
settlem ent of the Scythian period, are too small to  provide the basis of 
any far-reaching conclusions. Even so they reveal the animal keeping activ
ities of a fairly mobile population, with large numbers of cattle, horses, 
caprovines and a few pigs. The fauna of the Celtic period in H ungary is 
not known from any large settlem ent. Nevertheless, the bone samples of 
smaller settlem ents and, in particular from cemeteries, show clearly th a t 
in this period animal keeping was of a type quite different from earlier 
prehistoric periods. In  the domestic fauna pigs had an im portant role as 
well as cattle. Moreover, as is testified by the cemeteries, the hen must 
have been a frequent domestic animal. U nfortunately, hens’ bones from 
Budapest-Gellérthegy, a Celtic settlem ent with a relatively large bone 
sample, got lost; however, L. Nagy, who conducted the excavations, often 
mentioned them  in his excavation reports.52 According to our present data 
only bones of pigs and hens were found in the Celtic cemeteries of Hungary, 
which throws light not only upon the burial rites, bu t also upon the domestic 
fauna, a t least inasmuch as both species had to be kept in sufficient numbers 
for providing the graves with offerings. I t  is to be regretted th a t we 
know even less about hunting. This is due on the one hand to  the scanty 
settlem ent materials and, on the other, to  the fact th a t no bones of wild 
animals have been found in the graves of cemeteries.

T H E  R O M A N  IM P E R IA L  P E R IO D

As we have seen, the last period of prehistoric times, the Iron Age and 
particularly its second half, had a mode of animal keeping quite different 
from th a t of previous periods. In  the Roman Imperial Period, which followed 
it (1st —4th century A.D.) the development was even more striking. From  
the point of view of faunal evolution — and particularly of the evolution 
of the domestic fauna -  the territory  of H ungary is to  be divided into two 
parts: Transdanubia, which under the name of Pannonia was a Roman 
province, and the Barbaricum, i.e. the rest of the country, which was not 
under Roman rule but belonged to the “Barbarians” . The faunas of both 
territories evolved from the animal keeping and hunting of the autochtho
nous inhabitants, though under the influence of absolutely different 
factors.

The fauna of Pannonia, the region under Roman sway comprised a form 
of the animal keeping and hunting of the autochthonous Illyrian-Celtic 
population modified by Roman civilization and economic order. As the 
Roman influence was not identical in every area the emerging picture of 
the fauna — the ratio of animal keeping and hunting — was not uniform 
either. The aboriginal population of settlem ents farther from direct Roman 
influence lived, in all probability, the same life as prior to the Roman con
quest. At the Celtic settlem ent of Gellérthegy, for example, which for a time

52 N agy , L ., 1942, p . 241
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also came under Roman rule, practically no trace of the effect of Roman 
animal keeping could be discovered.53

In  lonely Roman watch-towers and remote smaller garrisons the situation 
was very similar. There the fauna was almost of the same character as th a t 
of the Bronze Age (e.g. Pilism arót-W atchtow er No. I; Fig. 1/31), with a 
great number of wild animals, of which the red deer and the wild swine 
were the most frequent. The domestic fauna, too, was of a prehistoric type, 
with a minimal dominance ,of cattle, a fairly high occurrence of pigs and 
caprovines and quite a few horses. (Cavalry units often did service in these 
watchtowers and garrisons.) The domestic hen was often missing and, from 
the evidence of its composition, the fauna could well be thought to  belong 
to  the Bronze Age if Roman breeds did not occur among the domestic ani
mals, especially among the cattle and dogs. However, we think th a t the 
husbandry pursued by the personnel of these remote outposts along the 
boundaries did not differ much from th a t of the Bronze Age.

An essentially different situation from th a t described above was found 
in the Roman castrums (Budapest-Albertfalva (Fig. 1/29)), in independent 
settlem ents (Balatonaliga (Fig. 1/30)) and in Rom an villa-farms (Tác— 
Fövenypuszta (Fig. 1/28)). The genuine Roman fauna type was especially 
characteristic of these latter. An overwhelming m ajority of domestic animals 
as against wild ones was characteristic of this type (in the castrums there 
were somewhat more wild animals, which was the consequence of the freer 
way of life of the soldiers living there); a t Balatonaliga and Tác the num er
ical proportion of wild animals was under four per cent even a t the total 
numbers of individuals; a t  the to ta l numbers of bones it comprised only
0.95 and 1.22 per cent respectively, bu t even this consisted in a fairly big 
part of wild fowl and fish. Mammals continued to  predominate in the domes
tic fauna (with cattle first followed, alternately, by caprovines and pigs; 
then the horse and finally the dog), bu t among them  there occurred species 
introduced by the Romans: the ass, the domestic cat, perhaps the camel 
and some improved breeds (Roman cattle and lapdogs) occurred; the number 
of domestic fowl sometimes exceeded th a t of horses and dogs.

Thus Rom an animal keeping played an even greater role in the economy 
than  in the preceding period and was characterized by the im portation of 
species and breeds of domestic animals in large numbers (this had taken 
place to a lesser degree with the Celts too54), as well as the keeping of domestic 
animals for pets th a t served no practical purpose. In  the wild fauna in 
general the four species which had predom inated in prehistoric times — the 
aurochs, the red deer, the roe deer and the wild swine — were the most 
frequent, completed by increasing numbers of brown hare, other mammals 
and numerous species of birds and fish.

In  the territories outside the boundaries of the Roman rule, in the Barba
ricum, the picture of the fauna was transform ed especially by the animal 
keeping and hunting of the peoples who had settled in this region after the 
autochthonous inhabitants. I t  would seem th a t Rom an influence too may

53 B ónis, É ., 1969, p . 210
54 B ökönyi, S., 1964d, p . 239
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have had an effect on the animal keeping here as it did in all other fields 
of life, bu t this would be difficult to prove from our present evidence. These 
peoples were the Dacians, the Sarmatians and the Teutons. W ith respect 
to  their animal keeping we have an idea only about th a t of the Sarmatians 
on the basis of the bone samples of one large settlem ent (Szilvásvárad 
(Fig. 1/32)) and several smaller ones. At the Sarm atian settlem ent of Szilvás
várad, domestic animals predom inated in an overwhelming majority (97.63 
per cent per specimen and 94.51 per cent per individual); thus the fauna 
resembled, in this respect, th a t of Roman settlements, with the difference 
th a t the numerical proportion of domestic hens was only minimal. Moreover, 
imported species and Roman breeds of domestic animals were completely 
missing. As far as the quantitative composition of the domestic fauna is 
concerned, cattle, with a high numerical proportion, was the dominant 
species, followed by pigs, which were also of a fairly high frequency, and 
then caprovines, horses and dogs, which were much rarer. The wild fauna 
included four species with a predominance of red deer. The Sarm atian settle
ments in the Great Plain may have had a similar fauna, bu t it should be 
taken into consideration th a t Szilvásvárad lies among mountains. I t  is 
possible therefore th a t more horses and caprovines would be found in the 
settlements of the Great Plain.

T H E  M IG R A T IO N  P E R IO D

The end of the Roman rule and the withdrawal of the Romans from P an 
nonia meant a grave decline in animal keeping there. In  the couple of iso
lated Roman towns th a t survived the tempests of the Migration Period, 
Roman animal keeping continued and some Roman breeds of domestic 
animals occurred. If  this is compared to  the whole territory, however, it 
was so insignificant a quantity  th a t it could not produce any profound 
effect. Probably here too the same m anner of animal keeping came into 
being as could be found in the Barbaricum during the Roman period, for 
the same peoples — or similar ones — invaded Pannonia as had lived in the 
Barbaricum during the Rom an rule. Unfortunately, these peoples very 
often intermixed and stayed in the same place only for short periods; thus 
no noteworthy settlem ent material of theirs has been found so far. So, in 
this respect, we have to  rely solely upon animal bones found in cemeteries, 
although their value in reconstructing animal keeping and hunting is 
questionable. From some peoples, e.g. the Huns (first half of the 5th century 
A.D.) we do not possess even cemetery evidence and from the Germanic 
cemeteries we have only a very limited quantity  of material. To evaluate 
this evidence would be absolutely illusory. The situation is somewhat better 
concerning the Avar period (567 — 800 A.D.). Although no settlem ents from 
this period have yet been discovered, the graves, of which a great many have 
been excavated, have yielded such considerable quantities of bones th a t 
they provide clues from which we may infer, to  a certain extent, the animal 
keeping of the Avars and the peoples th a t lived in this region with 
them.
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Hunting may have played some role in the life of the Avars, for they used 
the antler of the red deer for making numerous kinds of implements, tools 
and objects of everyday use. Moreover, it was an im portant material for 
making bows, which played a decisive part in the Avar’s technique of warfare. 
Thus, if for no other reason, they had to hunt to ensure this quantity  of 
antlers. For a similar purpose, but to  a much lesser extent, they hunted 
the roe deer too; the skull of a wild cat found in grave No. 60 of the cemetery 
of the Avar period a t Boly55 proves (among others) th a t furred animals also 
occurred in the hunting spoils of the Avars. However, with the Avars, as is 
still the custom with the nomadic peoples of Central Asia, hunting was often 
not so much pursued with a view to providing food but rather a festive 
occasion and activity.56

Compared with hunting, animal keeping m ust have been overwhelmingly 
predom inant. Bones of cattle, sheep, goats, pigs, horses, dogs, hens and 
geese have been found in Avar graves; it is assumed accordingly th a t all 
these species were kept in the Avar period. In what proportion they occurred 
is another question. Being an equestrian, nomadic people the Avars, 
no doubt, m ust have had a highly developed technique of horse keeping; 
besides — and here we have to refer to the fauna found in the Hungarian 
settlem ents of the period of the kings of the Árpád D ynasty (11th 13th 
century) they m ust have kept animals predom inantly belonging to those 
species th a t were suitable for a nomadic way of life. For this reason, beside 
the  horse, cattle, sheep and goats would have been their most frequent 
domestic animals. Doubtlessly, having reached the Carpathian Basin the 
Avars gave up their former nomadic way of life up to a point; bu t the 
mediaeval H ungarians’ example will show for how long the composition 
of the animal population characteristic of a nomadic way of life survives. 
The keeping of pigs and domestic fowl, no doubt is a proof of the more 
limited extent of the nomadic way of life. In all likelihood the Avars started  
keeping them  in larger numbers only in the Carpathian Basin where they 
may have adopted the domestic hen.

It is not impossible that the keeping of pigs and hens during the Avar 
period was connected with the Slavs under Avar domination. The role the 
Slavs played in the diffusion of pig keeping is well-known. The keeping of 
domestic fowl is a branch of animal keeping as stationary as pig keeping 
and as such was very well suited to the Slavs’ settled way of life. We have 
already pointed out that the animal bones of different species found in the 
Avar graves may mean different ethnic groups and that it would be useful 
to compare, from this point of view, archaeological, physical anthropological 
and zoological data.57

As already mentioned, the domestic and wild fauna in H ungary a t the 
tim e of the Magyar conquest (9th—10th century) is very similar to th a t 
of the Avars. Here too we only have bone samples from graves, comprising,

55 B ökönyi, S., 1964a, p . 93
56 László, G y., 1955, p . 153 (to  d em o n s tra te  A v a r h u n tin g  G y. László  h as included  

a  g re a t m an y  rep resen ta tio n s  o f h u n tin g  in  h is book)
57 B ökönyi, S., 1964a, p . 95
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especially, horses, then caprovines and pigs. B ut artistic representations 
and written sources testify to cattle keeping too. On the other hand, in recon
structing the keeping of domestic animals, we also have evidence from settle
ments — providing an abundance of animal bone samples — of the Period 
of the Árpád Dynasty, which date to immediately after the time of the 
Conquest (end of the 9th century). Of course, the animal keeping of the 
conquering Magyars would not have been completely identical with tha t 
of the Hungarian villages of the Period of the Á rpád D ynasty (10th—13th 
century), for the latter represent a population which had been compelled 
by Géza and St. Stephen to become sedentary. In  any case, domestic animals 
which could be easily driven would have been frequent, whereas there would 
have been a smaller number of pigs; the domestic cat and domestic fowls 
being completely absent.

T H E  M ID D L E  A G ES

In  the villages of the Árpád Period, hunting was completely pushed into 
the background compared to animal keeping. Indeed, there are settlements 
where bones of wild mammals have not been discovered at all, only the bones 
of wild birds and fish (Szarvas-Rózsás (Fig. 1/33)). This was simply due to 
the fact th a t serfs were forbidden to hunt by law. The prohibition evidently 
may not have been enforced immediately after the Conquest bu t when the 
population had settled down and begun to increase. The earliest law we 
know of pertaining to this is Act 18 of the 1504 parliam ent, according to 
which “none of the serfs or peasants of the country should dare to hunt by 
any craft or in any m anner the red deer, the roe deer, the hare and the wild 
swine nor shall they fowl or catch the pheasant and the hazel grouse. B ut 
every one of them  shall till the soil, arable land, meadow or vineyard, of 
which he can gain profit both for himself and his squire. In  default of the 
law the three Gulden penalty is to be exacted by the squire of the serf 
hunting or fowling, or by him on whose land he was caught.”58 However, 
it can be inferred th a t such regulations had existed long before the 1504 
law from the fact th a t King Stephen V perm itted, as a special favour in 
1262 the inhabitants of Szőlős in Ugocsa County, and in 1272 the Saxon 
hospites settled in Ugocsa County to fish in the Tisza up to Máramaros and 
to hunt chamois, wild swine, red deer and bear.59 In  this period there was 
a similar situation in towns too, as is indicated by the fauna of a cellar-well 
unearthed on Dísz tér in Buda, in which apart from the bones of domestic 
animals, only one bone of a wild mammal and three of fish have been 
found.60 On the other hand, there were many more bones of wild animals 
in castles and the royal, aristocratic and episcopal residences,61 although the 
numerical proportion of wild animals points to an insignificant consump
tion of venison; hunting was rather a noble sport or pastime.

58 Acsády, I., 1944, p. 183
59 K om árom y, A ., 1897, pp . 24, 26
60 B ökönyi, S., 1966, p . 71
61 B ökönyi, S., 1963a, p . 396
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At the tim e of the Árpád D ynasty the high frequency of cattle, horses 
and caprovines (Fig. 1/33 — 36) and the rarity  of pigs were the character
istic features of animal keeping in Hungarian villages of the Great Plain. 
(Deeds of the period also document the great frequency of cattle and capro
vines.) This can partly  be attribu ted  to  the fact th a t these species are the 
genuine domestic animals of vast plains; we think, however, th a t other 
factors were more im portant particularly those we have mentioned above 
in connexion with the animal keeping of the Avars: as a former nomadic 
people the Hungarians steadfastly adhered to the species of their nomadic 
animal keeping even after they had become sedentary. From  this point 
of view these villages are basically different from the coeval settlements 
of the Germanic or Slavic peoples of Europe, where cattle and pigs alternate 
as the most frequent domestic animals with caprovines and particularly 
of much less importance. These differences are simply due to  the fact th a t 
these latter peoples had been sedentary for a long time, whereas the Magyars 
had only just started  to  become so.

There were other reasons for the frequency of horse bones in Hungarian 
settlem ents in the Period of the Árpád Dynasty: horses were not only used 
as saddle or draught animals, bu t were also eaten as is proved by the great 
number of broken bones of horses, and smashed skulls to be found in the 
settlem ents.62 This is a very interesting problem since, for the conquering 
Magyars, the horse — as is customary with most equestrian peoples — was 
a highly valued animal, and was often used for sacrificial purposes. After 
the conversion to Christianity, the eating of its m eat represented a survival 
of old pagan rites. The long survival of such customs is also supported by 
the discovery in villages of the Árpád Period of several skulls of horses 
stuck on poles to keep away the evil spirits.63 Horse m eat was eaten by 
several peoples of Europe before they embraced Christianity, bu t after 
their conversion, traces of this custom almost completely disappeared. E vi
dently the Church did not approve of the adherence to this old pagan custom 
in Hungary. This is indicated by a record in an ancient chronicle according 
to  which the reversion to  pagan customs — for example the eating of horse 
m eat — in W atha’s 1044  rebellion is condemned.

B ut comparing the vestiges of the pagans it is interesting to  note the 
custom of eating horsemeat with the pursuit of hunting we can state 
th a t in places which were remote from the central power the provincial 
nobility connived a t (and perhaps even practised) the pagan customs, bu t 
a t the same time enforced with might and main the prohibition of hunting, 
which protected their goods.

Villages of the Árpád Period in other regions of H ungary did not show 
exactly the same picture of animal keeping due mainly to  geographical 
reasons. Everywhere, however, cattle predominated and horses were frequent 
(Fig. 1/33—34). In  towns, naturally, animal keeping had a more sedentary 
character than  in rural areas. In  towns, though cattle dominated the scene, 
a great num ber of pigs could be found, whereas the numerical ratio of

,2 B ökönyi, S., 1958a, p . 458; Méri, I . ,  1964a, p. 43 
•3 Méri, I ., 1964b, pp . 11 ff.
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caprovines and horses was much lower; in addition quite a num ber of domes
tic fowl, which were rare or completely missing in the villages, existed in 
the towns and the domestic cat was also more frequent.64

We have discussed the animal keeping during the Period of the Árpád 
D ynasty and along with it th a t of the Magyar Conquest separately from 
the later periods of the Hungarian Middle Ages because the former was 
a continuation of the nomadic way of animal keeping disturbed by very few 
alien influences though somewhat modified by the population becoming 
more sedentary. Alien influences may be seen a t most in the introduction 
of the keeping of domestic fowl, the intensification of pig keeping and the 
introduction of certain new species or breeds (the domestic cat and the occi
dental, “ cold blood” horse).

After the Period of the Árpád Dynasty, however, from the 14th century 
onwards, when the population had become completely sedentary, agriculture 
played a more and more significant role, so th a t the importance of keeping 
horses in stables or in a semi-contained m anner markedly increased,65 and 
the domestic faunal composition which was reminiscent of the former no
madic way of life survived only in certain areas of the Great Plain (Turkeve- 
Móricz). Moreover, from this period onwards, H ungary became increasingly 
involved in the economic cycle of Europe. The economic links which H un
gary’s kings of the Anjou D ynasty had established proved to  be strong enough 
to  w ithstand the tempests of the turbulent times following their rule; 
furthermore, these connexions which were reinforced during King Mathias 
Corvinus’ reign could survive even the period of the Turkish occupation.66 
In  addition, H ungary’s connexions with Austria and through her with W est 
Europe also grew stronger. All these factors had a great effect on animal 
keeping too.

Thus a dual process was taking place, resulting on the one hand from the 
internal evolution of Hungarian animal keeping and on the other hand from 
external influences. (These influences, of course, were m utual; Hungarian 
animal keeping influenced the neighbouring territories, owing to  the large- 
scale export of livestock and to  the spread of certain better Hungarian 
breeds which were developed during the 14th—15th century.) Another factor 
contributing to  this end was, in all probability conscious animal breeding, 
which was launched in H ungary in the 14th — 15th century and which 
differed from animal keeping, first and foremost, in the introduction of 
breeding selection. The beginnings of animal breeding used to  be considered 
as practically contemporaneous with domestication, bu t recently it has 
become increasingly evident th a t the former is a much later development. 
Another theory suggested th a t animal breeding began with the Romans, 
the idea being based on the data  of Roman authors (Varro, Vergilius, Colu- 
melle, etc.) and supported by osteology.67 However, having dem onstrated 
in the Celtic oppidum of Manching the differences of breeds of dogs Boess-

64 B ökönyi, S., 1963c, p . 357
65 B elényesy, M., 1956, p . 29; 1961, p . 24
66 H u sz ti, D ., 1941, p . 87
67 B oessneck, J . ,  1958a, p . 117; 1958b, p . 291; H erre , W ., 1958, p . 34
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neck recently dated the beginnings of breeding selection to an earlier period,68 69 
and we have dated even earlier in connexion with the Iron Age horses in 
Central and Eastern Europe.60 I t  seems very probable th a t purposeful 
breeding selection and along with it, well-definable breeds of domestic 
animals emerged at different times concerning different species of animals. 
The conscious breeding of different species began when the individuals of 
the species in question, or a t least certain individuals, were given individual 
treatm ent, i.e. when it was no longer the herd th a t was considered the 
smallest unit. There is no doubt th a t this began with the horse, for — partic
ularly with nomadic peoples — the horse was m an’s fellow warrior on whom 
often the life of the warrior would depend. In  the case of the dog quite differ
ent reasons played a part; here breeding was done merely for pleasure with 
no material interest as an end. That is why the first traces of conscious dog 
breeding were found in the Celtic oppidums and Roman villas. A fter the 
dog there developed the breeding of cattle as an im portant source of meat 
and milk and a powerful draught animal, and then, probably, the sheep on 
account of its wool. I t  is very likely th a t conscious breeding of the goat and 
pig was the last to  be developed, the former on account of its slight economic 
significance and the latter because of its lower value, high prohfication and 
the primitive conditions of its keeping, which have survived practically up 
to the present time. However, after the end of the Roman period the Migra
tion of Peoples swept away not only the Roman breeds of animals, but also 
the knowledge of animal breeding. Indeed, this knowledge was only regained 
in the middle of Mediaeval times. (We think, however, th a t in the case of 
the horse and dog, its traces survived all along.) Anyhow, the new' breeds 
and the general increase in the size of domestic animals th a t appeared from 
the 14th— 15th century onwards can be a ttribu ted  to the methods of animal 
breeding.

B ut reverting to the domestic fauna of Medieval Hungary, it can be stated  
th a t after the Period of the Árpád D ynasty the numerical proportion of all 
domestic mammals, bu t particularly the horse, caprovines and cattle, 
decreased (in th a t period horses and sheep were chiefly kept on the estates 
of the nobility, whereas the serfs kept predominantly cattle and pigs;70 
the eating of horse m eat was on the wane even in the villages of the Great 
Plain). On the other hand, the numerical proportion of domestic birds was 
growing. The decrease in the numerical ratio of mammals was somewhat 
less in the villages of the Great Plain and in bigger towns, particularly from 
the 15th century on. At th a t time the numerical proportion of domestic 
mammals had fallen to  such an extent th a t in towns it was sometimes lower 
than  th a t of domestic birds, which had become very numerous there.71 
To supply choice morsels the peacock and guinea fowl (?) and perhaps even 
the turkey appeared in the material of the royal palaces of Buda and

68 B oessneck, J . ,  1961b, pp . 378 ff.
69 B ökönyi, S., 1964d, pp . 234 ff. W e m u s t p o in t o u t th a t  H erre  (1958, p . 35) does 

n o t exclude th e  possib ility  o f b reeds o f C en tra l E u ro p ean  dom estic  horses hav in g  
com e in to  being a t  ab o u t 300 B.C.

50 B elényesi, M., 1956, p . 34
71 B ökönyi, S., 1963a, p . 396
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Yisegrád. In  this period the proportional significance of hunting and animal 
keeping did not undergo any essential change, i.e. wild animals continued 
to be rare in villages and bourgeois towns, whereas in royal and aristrocratic 
residences they occurred in much higher numbers. Among them  the brown 
hare was very frequent, as well as the red deer, bu t a great many species 
of wild birds, signifying the Italian influence on the alimentation of the 
court, were also to be found.

By the end of the Middle Ages, however, the various regions showed very 
different faunal conditions. This was the period of the Turkish occupation, 
when economic order completely disintegrated in the regions occupied by 
the Turks and in the zone of the border fortresses. Naturally, neither the 
Turks nor the military in the Hungarian border fortresses observed the for
mer prohibition of hunting, nor did the population of the villages in the 
occupied territories. Thus the numerical proportion of hunted animals 
increased as against that of previous periods. On the other hand, with respect 
to the composition of the domestic fauna we must differentiate between 
the bone samples of territories not under Turkish rule, the Turkish castles 
and settlements, the Hungarian villages and towns underTurkish occupation 
as well as the border fortresses, which were sometimes controlled by the 
Hungarians and sometimes the Turks.

In  the territories unoccupied by the Turks the evolution begun in pre
vious periods of the Middle Ages continued: the decrease of the numerical 
proportion of domestic mammals went on and domestic birds, especially 
the hen, predominated. This situation, however, prevailed only in towns 
and on serfs’ farms; on large estates the predominance of mammals con
tinued. In  some areas the number of livestock was high, when compared with 
the extent of plough-land. Thus, e.g. about the year 1640 on the estates of 
György Rákóczi I  in H ungary and in Transylvania there w'ere 1270 horses, 
756 oxen, 5037 other cattle, 10,593 pigs and 24,756 sheep72 on plough-land of 
approxim ately th irty  thousand cadastral acres.73 The serfs and the bour
geoisie of m arket towns owned even more animals.74 Thus, about the year 
1640 the 19,711 serf households of György Rákóczi I  possessed around
47,000 oxen and horses, 40,000 cows, 80,000 pigs and 12,000 sheep,75 which, 
in terms of standard animals was over ten times as much as the livestock 
of their squire.76 Of course, animal keeping was not universally of the 
same high level. Thus, e.g. in the last decade of the 16th century in the nine 
villages of the estate of Sárvár there were altogether only 150 oxen, 170 
cows, 191 calves, and 175 pigs; forty years later, only 95 oxen, 128 cows, 
208 calves and 250 pigs were registered.77 In these areas conscious animal 
breeding also flourished as is proved by numerous ex tan t instructions.

72 M akkai, L ., 1954, p . 414
73 É b er, E ., 1961, p . 49
74 A nim al keep ing  pu rsu ed  on a  large scale by  c itizens o f m a rk e t tow ns in  th e  

g re a t H u n g arian  P la in  w as m en tioned  a lread y  b y  M iklós O láh (1536) (Szam ota, I ., 1891, 
pp . 536, 545) b u t  p a rtic u la r ly  de ta iled  in fo rm ation  on i t  w as offered b y  T ak á ts , S.

75 M akkai, L ., 1954, p . 408
76 É b e r, E ., 1961, p . 49
77 T ho lt, J . ,  1934. p. 59
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In  Turkish castles and towns it was mainly the laws of Islam th a t deter
mined the composition of the fauna: the bones of sheep and goats were 
most frequent, whereas bones of pigs occurred only sporadically, due to  the 
religious prohibitions. Cattle fell far below its former numerical proportion 
bu t poultry  was also rare. Thus a t the Pasha’s palace in Buda Castle the 
percentage of caprovines was 85.27 per cent of the to ta l num ber of bones 
and 61.70 of the to ta l number of individuals, whereas the same figures for 
cattle were 10.34 and 17.02, for pigs 0.34 and 2.13 and for hens 1.85 and 
5.67 (Pig. 1/44). This type of animal keeping was also characteristic of a 
people arriving from South E ast Europe too. Thus after the two types of 
prehistoric faunas (that of the Körös and the Pécel cultures) there was now 
a th ird  south-eastern type th a t had reached the territory  of Hungary. But 
unlike the previous ones, there was an essential difference in th a t the Turks 
brought with them  very little of their animal population — mostly m ilitary 
horses and beasts of burden -  and acquired the animals for their alimen
tation locally.78

Animal keeping in the territories under Turkish rule showed a sorry 
picture indeed. Due to the ravages of the Turks and to  the precariousness 
of life the villages became depopulated, the surviving inhabitants took 
shelter in towns and animal keeping dropped. Whereas the population of 
towns such as Nagykőrös and Kecskemét multiplied during the tim e of the 
Turkish occupation, the livestock fell to  half of its former number.79 Cattle, 
which could be more easily saved from looters and could be driven on foot 
to  fairs abroad, was the main animal bred, whereas the breeding of other 
domestic species was pushed into the background. Proof of this m ay be 
found not only in the bone samples from settlem ents bu t also in a number 
of written documents.80 The great masses of cattle earm arked for export 
seem to have been kept in areas th a t were considered as direct estates of 
the Sultan, for these were subject to  less harassment. The m ajority of bro
kers running the trade of cattle originated from Debrecen, a city in such 
an area.81

In  the border fortresses (Nagykanizsa, Visegrád, Kőszeg), which were 
alternately controlled by the Turks and by the Hungarians, the remains 
of the two types of animal keeping were intermixed. There cattle was the 
most frequent among the domestic animals, mostly followed by caprovines, 
then pigs; horses, dogs and poultry were rather rare. Skulls of Arab horses, 
introduced by the Turks,82 could be found there b u t so could the remains 
of occidental “ cold blooded” horses.

78 N o live an im als a t  all w ere m en tioned  am ong  th e  goods on w hich custom s d u ty  w as 
levied a t  th e  B u d a  fe rry  a t  th e  tim e  o f th e  T u rk ish  occupation  (F ekete , L ., K á ld y  N agy , 
G y., 1962, p . 77)

79 F ek e te , L ., 1944, p . 247
80 T ak á ts , S., n .d ., p . 118; H an k ó , B ., 1935, p . 8
81 T ak á ts , S., n .d ., p . 8
82 B ökönyi, S., 1958a, pp . 464—465
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SUMMARY

In  the above description we have tried to  sketch out in a summ ary way 
the evolution of the domestic and wild fauna of Hungary, or rather not of 
the whole fauna, since — as mentioned in the introduction to  this chapter 
- the bone samples found at settlem ents do not represent the whole fauna 

or its exact proportions, bu t only the part tha t, through animal keeping 
or hunting, has found its way among the bone samples of the settlements. 
We have discussed animal keeping in the greatest detail because, since the 
Neolithic, it played a gradually increasing role in the economy; hunting 
has been dealt with only as a supplem entary source in the acquisition of 
food or where it was involved in domestication. Intentionally we have not 
dealt with all the questions of the evolution of animal keeping, bu t have 
chosen those which are necessary in the construction of a framework of 
development. For — as mentioned in the introduction to the chapter — our 
ultim ate aim is to construct such a line framework which may be elaborated 
for the purpose of dating.

In summary we can distinguish the faunas of the different periods and 
cultures respectively as follows.

Neolithic. The Körös culture is characterized by a predominance of 
caprovines and by a high numerical ratio of wild animals. (In the Baden 
culture too caprovines are considered the most frequent of domestic animals, 
bu t the numerical proportion of wild animals is very low compared to the 
50 per cent frequency of wild animals in the Körös culture.) A similar or 
even higher numerical ratio of wild animals can be found, on the other hand, 
in the Tisza and H erpály cultures. In  these cultures, however, the aurochs 
was always the most frequent wild animal and among domesticated cattle 
were by far the most numerous, caprovines taking the th ird  place after 
pigs. The Herpály culture is distinguished from the Tisza culture by the 
high number of wild animal bones greatly exceeding th a t of domestic ones 
with a m arked predominance of the aurochs and an intensified domestica
tion of cattle. In  the Zseliz group of Linear Po ttery  cattle was by far the 
most frequent domestic animal; however, unlike other Neolithic cultures in 
Hungary, it was not followed by pigs bu t by caprovines, with a relatively 
low number of wild animals: 10 — 20 per cent. On the other hand the fact 
th a t the aurochs predom inated among wild animals connected it with the 
other Neolithic cultures and separated it, a t the same time, from the cul
tures of the Copper Age. The absence of horses is characteristic of the whole 
Neolithic.

Copper Age. The fauna of the early Copper Age in Transdanubia (Lengyel 
culture) was definitely of a Neolithic character, resembling th a t of the 
Tisza culture (the frequency order of its domestic animals being: cattle, 
pigs and then caprovines, with horses absent). Its  hunting activities too, 
were developed to the same degree as in the Tisza culture but differed from 
it in so far as in its wild fauna the red deer was of the same frequency as 
the aurochs.
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In  the fauna of the Bodrogkeresztúr culture of the Mid-Copper Age, the 
proportion between domestic and wild animals was almost Neolithic, and 
the horse was still absent. Among the domestic animals cattle predominated, 
bu t caprovines had reached or surpassed the frequency of pigs, which dis
tinguishes the fauna of this culture from those of Neolithic cultures. The 
fauna of the Pécel (Baden) culture of the Late Copper Age showed few 
wild animals and a dominance of caprovines among domestic animals. 
The order of the other species was: cattle, pigs, dogs; and the domestic horse 
seems to have occurred sporadically.

B ro n ze  A g e . The occurrence of horse bones in large numbers and the pre
dominance of red deer rather than  aurochs clearly distinguishes all the 
settlements of the Bronze Age from those of preceding periods. For want 
of adequate material we are unable a t present to separate the Bronze Age 
settlements from those of the H allsta tt period. On the other hand they can 
be clearly distinguished from those of the Late Iron Age by the absence of 
the hen (which is characteristic of the Late Iron Age). In  addition cattle 
m aintained their predominance in the domestic fauna of the Bronze Age 
(the only exception being the settlem ent of the Bell Beaker culture a t Csepel— 
Háros, where the horse predominated the numerical proportion of caprovines 
and th a t of pigs varied greatly depending on the geographical surround
ings but was fairly similar to  th a t of cattle). At the beginning of the period 
caprovines seem to have followed cattle in the order of frequency, while 
towards its end the second place was taken by pigs.

I r o n  A g e . As mentioned in the summary the fauna of early Iron Age 
settlem ents was very similar to th a t of the Bronze Age. So far it  has not 
been possible to distinguish any independent characteristics. No Late Iron 
Age settlem ent has yet been found in H ungary bu t in this period the do
mestic hen appeared.

R o m a n  I m p e r ia l  P e r io d . In Pannonia, a territory under Roman rule, the 
fauna of the military camps, the independent Roman settlem ents and the 
villa farms was characterized by a minimal occurrence of wild animals, bv 
the frequency of domestic fowl exceeding th a t of dogs and often even th a t 
of horses, and, moreover, by the occurrence of species introduced by the 
Romans (asses, cats and perhaps camels) and of improved breeds (Roman 
cattle, greyhounds, lapdogs). Cattle predominated among the domestic 
animals, followed alternately by caprovines and pigs and then by horses 
and dogs these latter being much less frequent. Thus the fauna of these 
settlem ents can be clearly distinguished from those of earlier or later periods, 
(e.g. cattle of the size of the Roman breed appeared again only from the 
14th 15th century A.D. onwards although their horn forms differed from 
those of the Roman cattle) and from the fauna of contemporary settlements 
in regions, which were not ruled by the Romans. Although in these latter 
also hunting played an insignificant role, hens were very seldom found, and 
Roman breeds of animals only occurred occasionally or not a t all. Apart 
from these territories, in the watchtowers along the limes of Pannonia and
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in the smaller garrisons, hunting was much more im portant; fowl were rare 
or completely missing from the domestic fauna. The Roman breeds of 
domestic animals however, distinguish even these faunas from those of 
previous periods, especially th a t of the Bronze Age, of which they are 
otherwise highly reminiscent due to  their high numerical ratio of wild 
animals.

M id d le  A g e s . As early as in the first period of Mediaeval Hungary, the 
Period of the Kings of the Árpád D ynasty (10th 13th century), we have 
to differentiate between the fauna of villages, towns and castles (royal and 
aristocratic residences). The faunas of towns and villages are both character
ized by an almost complete lack of wild animals and by the predominance 
of cattle among domestic animals. Whereas, however, there were many 
horses, generally more caprovines than  pigs and only few poultry in the 
villages, in the towns there were relatively few horses, the numerical pro
portion of pigs reached or exceeded th a t of caprovines and the numerical 
ratio of domestic fowl was also high. In  the castles the numerical ratio of 
wild animals was somewhat higher, whereas the domestic fauna was like 
th a t of towns. On the basis of the high numerical proportion of cattle, 
horses and caprovines and the scarcity of domestic birds, the fauna of the 
villages can be clearly distinguished from th a t of later periods. T hat of the 
towns and castles ,however, can be distinguished from later faunas only by 
the fact th a t in the period in question only small sized cattle existed there. 
The occurrence of the type of Mediaeval Hungarian sheep and the lack of 
special, primigenius type of cattle are the most characteristic criteria of 
this fauna.

W ith respect to the 14th 15th century settlem ents the distinction be
tween the faunas of villages, towns and castles still prevailed with the same 
differences in the proportion of domestic and wild animals as described above. 
Cattle still generally predominated among the domestic fauna although 
in some places domestic fowl were more numerous. There was a decline 
in the number of other domestic mammals, especially the horse. In  the 
fauna of the residences of the nobles a number of luxury animals appeared. 
The faunas of the 14th 15th century can be distinguished from those of 
the Árpád Period by the appearance of large, primigenius cattle and from 
earlier faunas by the occurrence of the Mediaeval Hungarian type of sheep.

During the period of the Turkish occupation the numerical proportion 
of wild animals showed certain increase compared with previous periods. 
In  the domestic fauna of the Turkish settlem ents caprovines predominated, 
whereas in areas th a t escaped Turkish occupation poultry occurred in the 
highest numbers in towns and cattle in rural parts. The picture of the fauna 
of Hungarian settlements under Turkish sway is by no means a uniform one; 
it is most reminiscent of th a t of the 14th 15th century though a far 
greater num ber of primigenius type of cattle was to  be found among the 
domestic animals. This, by the way, was characteristic also of Hungarian 
settlements in territories not occupied by the Turks.
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TH E HISTORICAL DEVELOPMENT OF ANIMAL K E EPIN G  
IN  CENTRAL AND EASTERN EUROPE

The foregoing outline of the historical development of animal keeping 
in Hungary has created a framework upon which our investigations of the 
development of animal keeping in Central and Eastern Europe can be based. 
I t  should be indicated a t this point, however, th a t our aims in the exam 
ination of animal keeping in Central and Eastern Europe are not so far- 
reaching as in the examinations of the development of animal keeping in 
Hungary. That is to  say, we do not wish to reconstruct the development of 
animal keeping in such great detail in order to obtain the characteristic 
fauna types of the different periods and regions. There are a number of 
reasons for this.

Firstly  we might mention the relatively small quantity  of settlem ent 
material a t our disposal. I f  we consider the vast extent of Central andEastern 
Europe and the number of biotopes in this huge territory the bone samples 
found in about 400 settlements are relatively few. The material comprises 
an even smaller sample if we consider tha t it originates from a span of 
nearly eight thousand years and when it is divided among the seven princi
pal periods (Neolithic, Copper Age, Bronze Age, Iron Age, Period of the 
Roman Empire, Migration Period and Middle Ages), each period has less 
than  sixty settlements. In  addition, the spatial distribution of the settle
ment faunas th a t can be used is not even. The quantity  of studied settle
ment material is fairly rich in certain regions (the European regions of the 
Soviet Union, Switzerland, Germany), whereas in other areas it is moderate 
(Austria, Poland, Czechoslovakia, Romania), and there are regions from 
which we have but few data  or none at all (Yugoslavia, Bulgaria, Albania, 
Greece, Turkey). The situation is similar in the chronological distribution 
of the settlem ent fauna suitable for quantitative examinations. Certain 
periods, e.g. the Neolithic, are more fully represented than  others, e.g. 
the Migration Period. This distribution also varies in th a t th a t in certain 
territories archaeological explorations have centred on one particular 
period more than on others. So there are practically no settlem ent faunas 
in certain regions from the most interesting periods, for example from the 
Classical period in Greece. In  this case it is necessary to supplement the 
poor animal bone evidence with inferences drawn from the sporadic written 
sources and artistic representations for information on the to ta l domestic 
fauna.

Another reason for our lack of detail is th a t the dating of settlem ent 
faunas is in many cases very dubious. I t  often happened for example th a t 
the finds of two immediately subsequent periods were discovered on the same

48



site and that their bone samples were mixed up by the archaeologists or 
zoologists. Although such cases have now become fairly rare, there still 
occur dates which are too broad to be meaningful from the archaeological 
point of view. For example, we can no longer content ourselves with such a 
dating as “Neolithic” , or “Chalcolithic” , or even “Early Bronze Age”, but 
require a more exact indication, such as the culture or people in question. 
Unfortunately, with the exception of the material from the most recent 
excavations, such accurate dating occurs only very infrequently.

Let us now examine the main problems which we hope will be clarified 
by analyses of the settlement faunas of Central and Eastern Europe.

The first certainly is the question of the early appearance of different 
domestic animals in the various regions. Connected with this is the problem 
of the emergence of animal keeping, and furthermore changes in the sig
nificance of animal keeping and hunting in the various territories and 
periods.

Another question is that of the qualitative and quantitative changes of 
the domestic fauna in time and space. And a third problem concerns the 
relationships between animal keeping and the natural environment, ethnic 
and economic relations of animal keeping, etc.

T H E  E A R L IE S T  D O M E ST IC A T IO N :
N E O L IT H IC -C O P P E R  A G E

The domestication of animals was one of the most successful experiments 
of mankind.83 But domestication — in associations with agriculture — was 
not only simply a successful biological experiment of Man, but was also a 
step which led to an economic revolution of such proportions that it brought 
about a basic change in human economy. From the uncertainties of hunting 
and gathering, Man switched over to productive agriculture and animal 
keeping. We do not wish to go into the principles of domestication, but 
should like to emphasize that the domestication of animals was by no 
means due to chance. Even if we adopt the view that the first animals 
were perhaps not domesticated by Man but that they domesticated them
selves (for example the dog joining Man practically against the will of the 
latter)84 and that Man did not consciously domesticate the first animals,85 
it should be stressed that it was only after he had reached a certain stage 
in the material development that the primitive hunter decided to rear, to 
propagate and to tame, that is to domesticate the animals he had caught 
while hunting. Domestication demanded for this activity a mass of knowl
edge accumulated by thousands of generations, referring to the life, quali
ties, habits — we may well say biology of animals.

The origins of domestication go back to the very end of the Paleolithic. 
According to Clark, domestication was started when certain groups of

83 H erre , W ., 1955, p . 801
84 Szilády, Z., 1927, p . 43
85 Zeuner. F . E ., 1963, p . 55
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hunters specialized in the hunting of a certain species, which could have 
happened in Europe a t the time of the Upper Paleolithic.86 This concept 
was further developed by Pohlhausen, who suggested th a t three forms of 
hunting existed from which sprang three forms of domestication.87

However, these theories are only partly  valid — at least as far as Europe 
is concerned; in the Paleolithic, domestication based on hunting could have 
been started  for sure only in the case of the reindeer, which Zeuner suggests 
was not impossible,88 and perhaps in the case of sheep,89 if the “pre-pottery” 
domestic sheep of the La Adam cave in Dobrudja90 were really of the pre
pottery period and really of local origin. In  Europe, specialized hunting 
was in fact flourishing in the Neolithic, when the peoples of certain cultures 
(Tripolye, Tisza, Herpály, Lengyel, and Linear Pottery) hunted the aurochs 
and domesticated it as cattle. This, however, w'as no longer analogous with 
the Paleolithic hunting of herds, for by the Neolithic, Man had been familiar 
with domestic animals — including domestic cattle too — for a long time. 
Thus he knew their uses and domesticated them for this very reason and 
this was already conscious domestication. On the other hand, the domesti
cation of dogs in Europe may have taken place towards the end of the 
Pleistocene. Degerből considered the canids of Starr-Carr and of Magle- 
mose91 to  have been domestic dogs;92 the dating of the Starr-Carr dog is 
7538 ±  350 B.C. and since this was a genuine domestic dog and not a first 
generation wolf, domestication m ust have taken place in W est Europe 
or somewhere else — a t an earlier period.93 More or less coeval with them  is 
the dog of the Senckenbeig swamp,94 thought by Degerből to have been 
a feral dog (European dingo)95 and by Zeuner to have been a genuine do
mestic dog.96 Remains of domestic dogs were found in nearly a dozen 
Mesolithic sites on the Crimean Peninsula.96*1 However, it was not only in 
Europe th a t the dog became a domestic animal prior to the Neolithic: in 
Asia Minor, in the Mesolithic N atufian culture (in Jericho dated by C14 
to 8940 B.C.97) the dog also occurred in a domesticated form.98

However, both in Europe and in Asia Minor the domestication of dogs 
was only the forerunner of real domestication, and the era when mankind 
produced food began only after Natufian.99 This era began with the domesti
cation of sheep and goats. The earliest domestic sheep have been found at

86 C lark, G ., 1949, p . 95
87 P oh lhausen , H ., 1953, pp . 67 ff.
88 Zeuner, F . E ., 1964, p . 19
89 R adulesco , C., Sam son, P ., 1962, pp . 282 ff.
90 F raser, F . C., K ing, J .  E ., 1949, p . 69; 1950, p . 128
91 D egerből, M., 1969, pp . 35 ff.; 1962, pp . 334 ff.
92 L a  B aum e, W ., 1948, pp . 76 ff.
93 D egerből, M., 1961, p . 53
94 M ertens, R ., 1936, pp . 499 ff.
95 D egerből, M., 1961, p . 53
96 Zeuner, F . E ., 1963, p . 85
9e“ H an car, F ., 1958, pp . 139 ff.
97 Zeuner, F . E ., 1963, p . 28
98 Zeuner, P . E ., 1963, p . 24; C lu tto n —B rock (1962, pp . 326 ff.) considers th e  

dom estica tion  o f  these  C anidae to  be on ly  probab le
" Z e u n e r ,  F . E ., 1963, p . 28
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Zawi Chemi Shanidar (c. 9000 B.C.)100 and a t the Belt Cave on the southern 
coastal district of the Caspian Sea (c. 6000 B.C.),101 whereas the earliest 
domestic goats are known from Asiab (West Iran, c. 8000 B.C.), from 
Jericho,102 Qalat Jarmo103 (c. 6500 B.C.) and from the Belt Cave (c. 6000 
B.C.).104 Soon after followed the domestication of pigs and then of cattle. 
According to Reed, domestic pigs were found a t Qalat Jarm o in layers 
from 6500 B.C. and the earliest cattle in the Halafian layer (c. 5000 B.C.) 
in Banahilk in North Iran .105 In  our view the domestication of cattle was 
commenced before the period suggested by Reed, because the bones of 
domestic cattle were found in the pre-pottery layers of settlements, dated 
to the 7th millennium B.C. in Thessaly; moreover cattle occur in the Car
pathian Basin in the Körös culture assemblages dated to  the 6th millen
nium B.C. and in the Bandkeramik assemblages in Germany by the 5th 
millennium B.C.106 Thus it would seem th a t the domestication of cattle was 
first performed in Europe, from where it spread.

A domestic fauna based on caprovines reached South E ast Europe from 
Asia Minor the latest in the 7th millennium B.C. This fauna including cattle 
can be found in the pre-pottery Neolithic of Greece.107 In  Thessaly the do
mestic fauna of Asia Minor found a natural environment identical with 
those of its country of origin and for a long time the climate also was identi
cal, for in th a t period the climatic optimum following the Pleistocene be
gan and remained unchanged there for a considerable time. This domestic 
fauna was characterized by the predominance of caprovines and the rare
ness of pigs, cattle and dogs (Pig. 2/1). Wild animals also occurred bu t in 
very small numbers in the settlem ent fauna of this period.

Besides this in remote areas or places difficult of access and without any 
Near Eastern influences, the aboriginal human population made attempts 
with wolf domestication. The best example is the pre-Starcevo population 
of Lepenski Vir in the Iron Gate gorge of the Danube, which had the dog 
as only domestic animal and covered the overwhelming part of its animal 
protein needs with fishing and hunting.107* (In this way its animal bone 
sample represented a very unique faunal type.)

With the progression towards the climatic optimum the south-eastern 
type of fauna proceeded northwards. Unfortunately, the course of this ad
vance cannot be closely followed on the basis of faunistic data; it can be 
traced only archaeologically, in particular at its termini, in the settlements 
of the Körös culture in Yugoslavia (Fig. 2/2), in Hungary and Romania.108

The animal keeping of the Körös culture is completely identical with that 
of pre-pottery Neolithic in Thessaly, with the difference that here, in the

'» » R eed , C. A ., 1961, p . 34
'» ' Coon, C. S., 1951, pp . 49 — 50
102 Zeuner, F . E ., 1955, p p . 70 ff.; 1963, p . 132; R eed , C. A ., 1960, p . 132
103 R eed , C. A ., 1960, p . 132; 1961, p . 35
101 Coon, C. S., 1951, p . 50
105 R eed , C. A ., 1961, pp . 32, 34
106 M üller, H . H ., 1963, p p . 1 ff.
107 B oessneek, J . ,  1961, pp . 39 ff.; 1962, pp . 27; H iggs, E . S., 1962, p . 272
107aB ökönyi, S., 1969, pp . 1 5 7 -1 5 8 ; 1970, p . 1703
108 See N o tes  2 2 - 2 8
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F ig . 2. F req u en cy  re la tions o f species in  th e  fau n as  o f  C en tra l a n d  E a s t  E u ro p ean  
archaeological sites (se ttlem en ts). L ow er line: n u m b er o f  specim ens; u p p er line: 
n u m b er o f  ind iv iduals. 1. A rgissa-M agula, Greece, P re -P o tte ry  N eolith ic , 2. L u d as — 
B udzsák , Y ugoslavia, N eo lith ic  (K örös cu ltu re ), 3. D ealu l Viei, R o m an ia , N eo lith ic
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(P recucu ten i I), 4. T ra ian , R om an ia , N eo lith ic  (C ucuteni B), 6. T echirghiol, R om ania , 
N eo lith ic  (H am ang ia  cu ltu re), 6. Voloske, U kraine , E a r ly  N eo lith ic , 7. L u k a —V ruble- 
v e tsk ay a , U k ra ine , N eo lith ic  (T ripolye A  cu ltu re), 8. U sa tovo , U k ra ine , N eo lith ic  
(T ripolye В cu ltu re), 9. M ikolske, U k ra ine , N eolith ic , 10. S eeberg—B urgäschisee-Süd, 
S w itzerland , E a r ly  N eo lith ic  (C ortaillod cu ltu re), 11. E golzw il 2, S w itzerland , N eo
lith ic , 12. G ródek—N ad b u zn y , P o land , N eo lith ic  (F unne l B eaker cu ltu re), 13. U stow o, 
P o lan d , N eo lith ic  (F unne l B eak er cu ltu re), 14. U erikon , Sw itzerland , end  o f N eo
l i th ic -C o p p e r  A ge, 15. T erp inn ia , U kraine , E a rly  C opper A ge, 16. G erodske, U kraine , 
L a te  C opper A ge, 17. B leiche von  A rbon , Sw itzerland , E a r ly  B ronze A ge, 18. Zim ne,
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U kra in e , E a r ly  B ronze A ge, 19. Suskanskoye I , R ussia , L a te  B ronze Age, 20. A ta- 
b ay ev sk ay a , R ussia , L a te  B ronze Age, 21. G ánovce, S lovakia, B ronze Age, 22. Cres- 
ta u l ta , S w itzerland , M iddle B ronze Age, 23. V alea L upu lu i, R o m an ia , L a te  B ronze 
A ge, 24. S obkivka, U k ra ine , 1 1 th —8 th  cen tu ry  B .C., 25. D idova  h a ta , U kraine ,
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4 t h —3rd cen tu ry  B .C., 26. O lbia, U kraine , 6 th  —1st c en tu ry  B.C., 27. S eu thopolis , 
B ulgaria , T hracian , 28. M anching, B av aria , Celtic, 29. H üfingen , S o u th  G erm any, 
P eriod  o f th e  R o m an  E m pire , 30. O lbia, U kraine , 1st — 5 th  ce n tu ry  A .D ., 31. P itu k - 
h iv k a , U kraine , c. 1st cen t. B .C ./ ls t  cen t. A .D ., 32. S roda S laska Slup, P o lan d , 2nd — 3rd 
c en tu ry  A .D ., 33. B urgheim , G erm any , 7 th  —9 th  c e n tu ry  A .D ., 34. B onikow o, 
P o land , 8 th — 10th cen tu ry , 35. V elikij B olgár, S ou th  R ussia , 12th —13th cen tu ry , 
36. M ezhotne, L a tv ia , 9 th  —13th cen tu ry , 37. Szczeczin—M siecino, P o land , 9 th — 10th 

cen tu ry , 38. Szczecin — R y n ek , P o land , 1 0 th — 13th c en tu ry
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North, im portant hunting, fishing and gathering activities were added to 
animal keeping. In  fact, this was nothing more than  a variant of the fauna 
of Thessaly under different geographic conditions. This type of animal 
keeping, which was alien in the geographic milieu of the Carpathian Basin 
— this question has been discussed in greater detail in the section analysing 
the evolution of the fauna in H ungary — survived for a long time; after 
which it vanished yielding to  a type of animal keeping which arose literally 
from the local wild fauna and was better suited to local conditions.

W ith the exception of dogs,109 the domestic animals of the Neolithic 
found their way to the other parts of Central Europe by means of the Körös 
culture. However, the possibility has not yet been excluded th a t in W estern 
Europe sheep may have had a smaller independent centre of domestication 
during the Mesolithic sites in France and England the bones of sheep have 
been found dating to the 4th millennium B.C.110 B ut this evidence still needs 
confirmation, and it is possible th a t domestic sheep may have reached the 
above territories from South-East Europe.

As far as the Neolithic domestic animals of Central Europe are concerned, 
it would seem th a t in the early Neolithic individual animals only were 
moved from one settlem ent to  the other either by trade or as spoils of war 
and th a t  the m ajor p a rt of the domestic fauna was not diffused by way of 
a migration. The type of fauna characteristic of Asia Minor and South-East 
Europe th a t occurred in the pre-pottery Neolithic of Thessaly and in the 
Körös culture did not reappear in Central Europe north and west of the 
Carpathian Basin. Its  place was taken by a type of animal keeping better 
adjusted to  the geographic and climatic conditions of this region, in which 
cattle were the most frequent species among the domestic fauna, with pigs 
and caprovines alternating in the second place and with dogs as the least 
numerous of the domestic animals. No domestic horses occurred.

Depending on the location of the settlem ents and on ethnic conditions, 
the relationship between animal keeping and hunting varied in different 
sites in Central European region. Thus in some place for example in Switzer
land, wild animals were very frequent in the early Neolithic. For instance, 
in Seeberg-Burgäschisee-Süd (the beginnings of the Swiss Neolithic, Cortail- 
lod culture) there were 93.99 per cent wild animals according to to ta l number 
of bones and 84.62 per cent according to  the to tal num ber of individual.111 
Even if this high proportion of wild animals is not to be found in other sites 
of the culture, in Burgäschisee-Südwest there were still 47.1 per cent,112 
and 68.2 per cent113 respectively and a t Lüscherz 34.6 per cent114 bones of 
wild animals discovered. No doubt, hunting continued to  be im portant in 
Switzerland during the rest of the Neolithic; with one exception — Liitzen-

109 N o d o u b t, dogs w ere dom estica ted  in  E u ro p e  too , b u t  w ith  th e  dom estic  fau n a  
th a t  sp read  fro m  th e  N ear E a s t  dogs also found  th e ir  w ay  to  E u ro p e

110 Zeuner, F . E ., 1963, p . 22
111 B oesneck, J . ,  Jéq u ie r, J . ,  P . S tam pfli, H . R . 1963, p p . 10 —11; S tam pfli, H . R ., 

1962, p . 32
112 Josien , T h ., 1956, pp . 30—31
113 S tam pfli, H . R ., 1964, p . 117
114 Josien , T h ., 1956, p . 49
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güetle (Liechtenstein), Horgen Culture115 — the proportion of wild animals’ 
bones was always above 10 per cent.

I t is interesting that the process so clearly demonstrable in Hungary 
can be observed in the whole of Central Europe, viz. that the decline of 
hunting was not regular116 and that towards the end of the period another 
increase of hunting took place. This is well illustrated by the proportions 
of wild animal of late Neolithic — early Copper Age settlements of Switzer
land and Germany.117

It is interesting to note that in these territories the character of hunting 
differed from that of the Carpathian Basin. Whereas — as we have seen 
-  in the Carpathian Basin, Neolithic hunting was based upon the aurochs 

(on the whole European continent, it was in the Carpathian Basin that there 
was the greatest abundance of aurochs118), in most of Central and Eastern 
Europe red deer was the most frequent wild animal. That is why Rütimeyer 
termed the Swiss Neolithic the “Period of the Red Deer” .119 This kind of 
hunting also resembled that pursued in Hungary, but in the early Neolithic 
of Europe it was not at all or only very rarely accompanied by domestica
tion120 (which proves that it was not the idea of domestication which was 
diffused to these regions but the domesticated animals themselves). In the 
later phases of the Neolithic, however, the people living in Central Europe 
also practised the techniques of domestication.

The best picture of the early Neolithic fauna of the wooded-mountainous 
regions of Central Europe is offered by the Swiss settlement of Seeberg- 
Burgäschisee-Süd (Fig. 2/10).121This settlement belongs to the earliest period 
of the Swiss Neolithic: the Cortaillod culture, in all likelihood to its very 
early phase at a time when in this region it was in its earliest stages of 
development. In this period only domestic animals that had been imported 
were kept and the population did not go in for domestication themselves 
in addition; animal keeping played only a very small part in the economy. 
The other Cortaillod settlement of Burgäschisee (Burgäschisee-Südwest122) 
and Liischerz,123 furthermore Seematte-Gelfingen124 and Egolzwil 2 (Fig. 
2/11 )125 probably belonged to a later phase of the culture, in which animal 
keeping had become of increasing importance. In these sites cattle were the 
most frequent domestic animals, with pigs following in the second place 
but only slightly more frequent than caprovines; dogs were the least com-

115 H a rtm a n n -F ric k , H ., 1960, T able  81
116 H escheler a n d  K u h n  a lread y  called a tte n tio n  to  th is  (1949, p . 308)
117 Volgel, R ., 1933, p . 6; K u h n , E ., 1936, p . 323; H escheler, K ., R üeger, J . ,  1940, p . 

63; R ü eg er, J . ,  1944, p . 292; B oessneok, J . ,  1956, p . 13; H a rtm a n n -F ric k , H ., 1960, 
T ab le  81

118 B ökönyi, 8., 1959b, pp . 79 ff.; 1962c, pp . 182 ff.
119 R ü tim ey e r, L ., 1862, p . 9
120 B oessneck, J . ,  Jéq u ie r, J .  P ., S tam pfli, H .R . ,  1963, p . 160; S tam p fli, H . R ., 1962, 

p . 33
121 B oessneck, J . ,  Jéq u ie r, J .  P ., S tam pfli, H . R ., 1963, p p . 10— 11
122 Josien , T h ., 1956, pp . 30—31; S tam pfli, H . R ., 1964, p . 117
123Josien , T h ., 1956, p . 49
124 H escheler, K ., R üeger, J . ,  1940, pp . 61 — 62; 1942, pp . 384—385
126 H escheler, K ., R üeger, J . ,  1939, p . 309; 1942, pp . 384—385
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mon. Burgäschisee-Süd is an exception in tha t, although cattle comprised 
the highest proportion of the to tal number of bones, in a calculation based 
on the to tal number of individuals they were preceded by the other domestic 
animals. (The analysts of the fauna material did not a ttach  too great an 
importance to this point.)126 The earliest culture of the Swiss Neolithic 
appears to have had in its fauna in general a higher numerical ratio of wild 
animals than of domestic ones; red deer were the most frequent among the 
wild animals, although there were also a large number of aurochs-bison and 
wild swine. W ith the exception of the earliest phase, cattle predominated 
among the domestic animals, followed by pigs, caprovines and dogs. Horses 
were missing. Another characteristic feature of this fauna is the fact th a t 
local domestication occurred only very seldom or not a t all.

The fauna of later periods of the Swiss Neolithic cannot be unequivocally 
determined. As already mentioned it featured a decline of hunting and an 
increased importance of animal keeping although neither shows a regular 
process. I t  is characteristic of the fauna of every settlem ent th a t the red 
deer was the most frequent wild animal, bu t this was not characteristic 
only of the Neolithic. Generally cattle predominated among the domestic 
animals, although in some places it was preceded by caprovines and by 
pigs respectively.127 (On the other hand, this may be due to  a poor collec
tion of the bone samples, as was formed only with the finds of old excava
tions.) Sometimes horse bones occur, bu t — apart from the horses of the 
late Neolithic—early Copper Age — these have been identified by most 
authors as wild animals.

So far there has not been any considerable quantity  of bone samples 
studied from Neolithic settlements of the southern part of Germany. Al
though 505 fragments of animal bones have been found at Regensburg-Pür- 
kelgut (Linear Pottery culture - Rössen culture Stroke-ornamented Ware 
culture), they  were collected in a selective way128 and are thus unsuitable 
for a quantitative analysis. Regensburg-K um pfm ühl-K arthauserstr. 19 
(Rössen culture) yielded only 124 bones.129 W ithout indicating any more 
exact dating Vogel described Neolithic bones originating from Dullenried; 
among them  wild animals were predom inant and cattle predom inated 
among the domestic animals.130 However, there were no pig bones among 
the finds from which we may infer th a t the bones were collected selectively. 
The best late Neolithic — early Copper Age material was found a t the settle
ments of Polling, Altheim, Altenerding and Pestenacker, bu t here too the 
bones may have been selectively collected. Moreover the sample quantity  
is smaller than  500, which makes it unsuitable for evaluation.131 In these 
settlem ents there were large numbers of wild animal bones, especially red 
deer and wild swine, and among the domestic animals the frequency order 
was cattle, pigs, caprovines and dogs; a t Altenerding horses occurred. The

126 B oessneck, J . ,  Jéq u ie r, J .  P ., S tam pfli, H . R ., 1963, p . 13
127 K u h n , E ., 1938, pp . 2 5 9 -2 6 0
128 B oessneck, J . ,  1958, pp . 4 ff.
129 B oessneck, J . ,  1958, p . 9
130 Vogel, R ., 1929. pp . 455—461
131 B oessneck, J . ,  1956, pp . 8, 32

58



fauna of the Linear Po ttery  culture (4500—3500 B.C.) of Central Germany 
is reminiscent of th a t of the Zseliz group in H ungary (Győr-Pápai vám, 
Neszmély-Tekerespatak) — with which it is also related — with few wild 
animals and a predominance of cattle followed by caprovines and in some 
cases pigs among the domesticated animals.132 There is no convincing 
evidence th a t the horse bones which occur sporadically belong to domes
tic animals.13

From Austria we have studied Neolithic bone samples only from the two 
connected and partially excavated settlem ents of the Linear Pottery  (Noten- 
kopf-Keramik) — Rutzing and Hain. U nfortunately, the sample is rather 
small (277 bones), which reduces the value of the conclusion th a t might be 
drawn. Hunting at the settlem ent was not unim portant (the numerical 
proportion of wild animals is 36.5 per cent) among which red deer were 
the most im portant hunted animals, although aurochs and wild swine also 
frequently occurred. Among the domestic animals, cattle were by far 
the most im portant, with pigs, caprovines and dogs following in th a t order. 
There were no horses.

Very little faunal material has been studied from the early and middle 
Neolithic settlements in Czechoslovakia and Poland.

In Czechoslovakia a distinction should be made between the fauna of 
Bohemia and Moravia on the one hand and of Slovakia on the other. As 
early as the Pleistocene period, the former was connected more with the 
fauna of Northern Europe, a situation which continued during the Holocene. 
The latter, on the other hand, belongs to the faunal area of the Carpathian 
Basin and is thus connected to the territory of South-East Europe. The 
evolution of its domestic fauna — apart from the differences caused by the 
different geographical environment — resembles very much that of Hun
gary.

With respect to Bohemia and Moravia we have to rely on the few data 
of Skutil and Stehlik,134 but these are unsuitable for the purposes of our 
examinations partly due to the uncertain dating and inaccurate collection 
and partly to the small bone samples.

The late Neolithic cultures of Czechoslovakia and Poland are contempora
neous with the Copper Age cultures in H ungary and South-East Europe 
and should be compared with them. Contemporaneous with the late Neo
lith ic -e a r ly  Copper Age Lengyel culture135 in Hungary, and in some re
spect related to it are the Painted Pottery  culture settlements of Luzianky 
and Mlynarce in Slovakia, whose faunas are described by Ambros.136 U n
fortunately only 57 identifiable bones were found at the former site and only 
224 at the latter. Thus, only Mlynarce can be used — and even then to a 
limited extent — in our fauna evaluation. Here, similarly to the Lengyel 
culture, the number of wild animals was high, surpassing 40 per cent of the

132 M üller, H . H ., 1964, pp . 61 ff.
133 M üller, H . H „  1964, p . 53
134 Skutil, J . ,  S tehlik , A ., 1939, pp . 67 — 84
135 H ere, an d  from  th is  p o in t onw ards, d a tin g  an d  synch ron iza tion  o f th e  N eolith ic  

an d  C opper A ge h av e  been ind ica ted  according to  B o gnár-K u tz ián , I . (1963)
136 A m bros, C., 1961, pp . 81 — 93
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to tal numbers of individuals. I t  is also a feature of the Lengyel culture th a t 
the aurochs was the most frequently hunted animal (Ambros considers the 
frequency of aurochs bones a characteristic feature of the Slovakian Neo
lithic).137 In  both settlem ents cattle, caprovines and pigs occurred among 
the domestic animals (it could not be decided whether the three horse bones 
found a t Luzianky were of domestic or wild animals);138 there was an over
whelming m ajority of cattle, whereas the numerical proportion of pigs 
(including transitional forms) and of caprovines was equal. Thus in Slova
kia also, the economy was based on the keeping of cattle, in association 
with the hunting of aurochs, as was the case in the Lengyel culture, in 
addition to  a minimal keeping of caprovines and pigs.

From Poland the greatest evidence of the Neolithic fauna originates from 
the Funnel Beaker culture (Trichterbecher-Kultur; TRB) (Fig. 2 /12- 13)139 
which was coeval with the Tiszapolgár culture. The fauna of the Funnel 
Beaker culture was fairly uniform. W ith the exception of the Ustowo 
settlem ent on the northern boundary of the diffusion area of the culture, 
there were only 6 — 10 per cent of wild animals in these settlements 
indicating th a t hunting was only of slight importance in the economy 
of the settlem ents (at Ustowo there were 34.4 per cent of wild animals). 
In  its quantitative composition the domestic fauna was definitely of a 
Neolithic character and relied on the local wild fauna. I t  contained large 
numbers of cattle, fewer pigs and very few caprovines and dogs. Horses 
also occurred, b u t there is disagreement as to  whether they were wild or 
domestic animals. Thus this culture also closely resembled the Tisza-Lengyel 
complex, with the exception of its hunting activities, which was of far less 
importance, perhaps due to  climatic differences. The evidence of the fauna 
of the Jordansm ühl culture in the south west of Poland (Silesia), a culture 
by and large contemporaneous with the Trichterbecher culture, is much more 
incomplete. We know only th a t the domestic animals included cattle, sheep, 
pigs and goats and the wild animals included aurochs.140

Turning once again to  the south-eastern part of Europe we should point 
out th a t our faunal evidence is particularly poor. We have a small bone 
sample including wild sheep, goats, pigs and the Mesopotamian fallow deer 
(Dama mesopotamica Brooke) from Cyprus, from the sites K hirokitia (c. 
3700 B.C.) and Erimi (c. 3000 B.C.). Cattle were missing from the domestic 
fauna.141 Zeuner considered this fauna peculiar142 and did not exclude the 
possibility of the goats having been locally domesticated.143 We, on the other 
hand, consider some of the pigs a t least to have been domestic animals. 
(The average length of the lower M3 is 35 mm; evidently those under 35 
mm originate from domestic pigs. Similarly the upper M3 of 25 mm length 
also originates from domestic pig.)

137 A m bros, C., 1961, p . 92
138 A m bros, C., 1961, p . 91
139 K rysiak , K ., 1950—51, p . 228; 1952, p . 289; K ubasiew icz, M., 1958, p . 48
140 H oldefleiss, F ., 1905, p . 269
141 K ing , J .  E ., 1953, pp . 431 ff.
142 Zeuner, F . E ., 1963, p . 175
143 Zeuner, F . E ., 1963, p . 133
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Boessneck has described some Neolithic faunas of Greece; among them 
we have already discussed th a t from the pre-pottery and early Neolithic 
layers a t Argissa Magula. The fauna of the Dimini culture from the same 
site with its predominance of caprovines and scarcity of wild animals144 
is closely similar. Boessneck has also described faunas of the Dimini culture 
from Otzaki Magula and Arapi Magula near Larissa. These two samples are 
dated  to a period between 3500 and 2600 B.C. and, although they comprise 
relatively few bones, they indicate the rareness of wild animals and, in the 
domestic fauna, the frequency of sheep and the much lesser significance 
of cattle and pigs.145 There were no horses in either site. We can consider 
the animal keeping of both sites as a direct continuation of the pre-pottery 
Neolithic period, well adjusted to  the environmental, economic and zoologi
cal conditions of the region.

In  Bulgaria, Popov has identified animal bones from Neolithic sites146 
(mostly from caves, where an exact dating leaves much to  be desired and 
where bones of a later date have often become mixed with the Neolithic 
material). Popov has ascertained th a t in every site domestic animals were 
more frequent than  wild ones147 and proved th a t there existed a well devel
oped animal keeping in the Bulgarian Neolithic.148 In  most cases caprovines 
were the most frequent domestic animals149 preceded sometimes by cattle .150 
Horse bones were very rare and could be found only where Neolithic layers 
were mixed with those of the Bronze Age. R ed deer predom inated among 
wild animals, though aurochs were also fairly frequent. Recently excavated 
m aterial from Yasatepe a t Plovdiv (Late Neolithic to  Early  Aeneolithic) 
has been studied by Ivanov.151 Here the number of wild animals a t this 
site was not low, 17.7 per cent of the to ta l num ber of individuals, with red 
deer and wild swine taking the lead, which may point to  an increase in 
hunting a t the end of the Neolithic. Among domestic animals cattle were 
by far the most im portant, with caprovines taking the second place and pigs 
following; then came the dog. There were no horses. By the end of the Neo
lithic the importance of caprovine keeping seems to  have somewhat de
creased — perhaps because of the lack of direct replacement from the 
domestication area.

From  Yugoslavia so far the fauna of three Neolithic sites has been stud 
ied: from Nosza-Gyöngypart and Ludas-Budzsák (in N orth-East Yugo
slavia) (Fig. 2/2) and the top level of Lepenski Yir in the Iron Gate Gorge of 
the Danube all of them  being settlem ents of the Körös-Starcevo culture. 
The fauna of the first two closely resembles th a t of the Körös settlements 
in the vicinity of Szeged, which is not surprising, since they are no more than

144 B oessneck, J . ,  1962, p . 38
145 B oessneck, J . ,  1956d, pp . 7, 10
146 P opov , R ., 1908, pp . 1 — 22; 1909, pp . 506 ff.; 1913, pp . 450 ff.; 1914, pp . 220 ff.; 

1918, p p . 153— 154; 1920, p p . 20 — 21
147 P opov , R ., 1908, p . 2
148 P opov, R ., 1920, p . 20
149 P opov , R ., 1908, p . 16
15° p o p o v , R ., 1909, p . 507; 1920, p . 21 
151 Iv an o v , S t., 1959, pp . 81—86
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15 20 km as the crow flies from the southernmost Körös sites near Szeged.
There is a substantial difference only in the wild fauna. The settlements 
were situated on the border of the forest-steppe and not on one of the islands 
rising from the inundation area of the Tisza; there were therefore fewer 
fish and marsh and forest species among their wild animals, whereas steppe 
mammals, especially wild asses (Asinus hydruntinus Reg.), which was the 
most frequent wild animal a t Ludas, were more numerous.

The th ird  site, Lepenski Yir, has a very high (74.5 per cent) wild ratio 
th a t is due to  its very wild geographical environment. Its  domestic fauna 
is very similar to th a t of the Transylvanian and N orth Moldavian Körös 
sites (see below) with a cattle predominancy and a high caprovine ratio .151a

Necrasov described faunas in the Romanian settlem ents of the Körös 
culture very similar to  the early Neolithic ones in H ungary.152 On the basis 
of the bone samples of five fairly smaller settlem ents of the Körös culture 
with 49 — 300 bones (two in Transylvania and three in N orth Moldavia) she 
stated  th a t domestic animals predominated over wild ones, although at 
times the frequency of the latter was nearly 50 per cent. However, the wild 
fauna in which red deer and wild swine were the most frequent was by no 
means as rich in the variety of species as th a t of the Körös settlem ents in 
H ungary (this is due to  the different geographic milieu). Among domestic 
animals cattle took the lead closely followed by capro vines. Pigs were very 
rare and dogs’ bones occurred in one site only. Necrasov identified the horse 
bones as belonging to wild animals. We can see th a t the fauna of the Körös 
culture settlem ents in Romania was — in spite of the great distances 
similar to  the Hungarian ones in many respects.

In  the other early Neolithic culture of Romania, the Ham angia culture, 
animal keeping was markedly increasing. At least in its only settlem ent with 
a large quantity  of bone samples, a t Techirghiol (at the coast of the Black 
Sea near Constanta), there were 89.5 per cent domestic animals (by the 
individual) as against 10.5 per cent wild ones (Fig. 2/5).153 I t  is interesting 
to note th a t the wild ass (Asinus hydruntinus Reg.) was the most frequent 
wild animal. Animal keeping was similar to th a t of the Körös culture: the 
to tal of cattle and caprovines made up 94 per cent of the domestic fauna; 
besides these only a few bones of pigs and dogs and none of horse were 
found.

At Tangiru, belonging to the Boian culture, which shows connexions 
with Karanovo I I I  and with the Tisza culture, there were only approx. 
10 per cent of wild animals; in this respect it resembles the H am angia cul
ture. However, among the domestic animals cattle were by far the  most 
frequent, followed by caprovines and pigs in about an equal proportion; 
dogs came last. There were again no horses a t this site.154 In  the upper layer 
of the same settlement, which belonged to the Gumelnita culture (syn
chronous with the Tripolje A-В  culture), the percentage of wild animals was 
only 3.14; the numerical proportion of cattle had fallen and was closely

151a B ökönyi, S., 1969, pp . 157 — 158; 1970, p . 1703
152 N ecrasov , O., 1961, pp . 265 — 272; 1964, pp . 167— 181
153 N ecrasov, O., H aim ovici, S., 1962, p. 177
151 N ecrasov , O., H aim ovici, S., 1959, p p . 563 ff.
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followed by capro vines, which preceded pigs whose ratio remained unchang
ed; th a t of dogs on the other hand had decreased.155 Domestic horses were 
not found here either. At Traian-D ealul Yiei, which belonged to the roughly 
contemporaneous Precucuteni culture (Fig. 2/3), there were as many as 3 b 
per cent (by the individual) of wild animals with a predominance of red deer; 
cattle were by far the most frequent among the domestic animals, then 
followed pigs closely by caprovines and finally dogs.156 There were no do
mestic horses. In  the Cucuteni A—В layers of the same site synchronous with 
the Tripolye В I I  and with the Mid-Copper Age Bodrogkeresztúr culture in 
H ungary the num ber of wild animal bones (the individual numbers have 
not been determined) exceeds th a t of domestic animals. Three-quarters 
of the former are red deer. Among the domestic animals cattle were the 
most frequent, then came pigs, caprovines and dogs.157 I t  could not be 
determined whether the horse bones found at the site were bones of domestic 
or of wild animals.158 There was a similar proportion of hunting and animal 
keeping a t the Cucuteni A settlem ent of Truses! i. B ut here, with respect 
to  wild animals, wild swine were almost as numerous as red deer, whereas, 
among the domestic animals pigs preceded caprovines and dogs, which 
were very rare, with a predominance of cattle.159 There were no horses here 
either.

In  the European terrritory  of the Soviet Union domestication began to 
wards the end of the Mesolithic: from the Crimean Peninsula we know of no 
less than ten occurrences of dogs of Late and Post-Pleistocene origin.160 
In  the south western part of the European territory  of the Soviet Union, 
in the Bug-Dniester culture, more or less contemporaneous with the Körös 
settlem ents of N orth-East Romania, there was an animal keeping based 
on cattle, with pigs and dogs. Caprovines, however, were missing from the 
domestic fauna. This indicates th a t the diffusion of the early Neolithic fauna 
already mentioned (which had started  from the south east of the Balkans 
and proceeded northwards as far as the Carpathian Basin) did not reach 
this territory; only certain species of domestic animals were taken up. In  the 
Crimea on the other hand — after attem pts a t the domestication of pig in 
the Mesolithic period — the two species of small rum inants occurred in this 
period alongside cattle, pigs and dogs. The situation was similar in the early 
Neolithic period in the Dnieper Basin too.161

In the early phase of the Tripolye culture hunting played a significant 
role; in some settlem ents the numerical proportion of wild animals’ bones 
comprised up to  50 per cent.162 Cattle and pigs were predom inant in the 
domestic fauna,163 followed by caprovines and dogs. The couple of horses’

155 N ecrasov , O., H aim ovici, S., 1959, p p . 563 ff.
156 N ecrasov , O., H aim ovici, S., 1962, p . 262
157 N ecrasov , O., H aim ovici, S., 1959b, pp . 179— 180
158 N ecrasov , O ., H aim ovici, S., 1959b, p . 179
159 H aim ov ic i, S., 1960, T able  I
160H an car, F r .,  1958, p . 40
161 T ringham , R ., 1969, pp . 383 ff.
182 B ib ikov , S. N ., 1950, pp . 57 ff.; P idop litchko , I . G., 1956, pp . 8, 64, 77
163 Q u itta  (1950—51, p . 27) d rew  som ew hat exaggera ted  conclusions from  th e  

fau n a l com position  o f L u k a  V ru b lev e tsk ay a  concern ing  th e  p redom inance  o f pigs
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bones found in these settlem ents very probably belonged to wild animals. 
The high frequency of cattle and pigs in the early Tripolye culture (Fig. 2/7) 
is reminiscent of the fauna of some Hungarian cultures (Tisza, Herpály), 
particularly if we take into consideration also the abundance of aurochs 
and the vigorous domestication of cattle.164 Later the significance of hunting 
decreased more and more; among domestic animals the numerical ratio of 
pigs fell and in the middle phase cattle and in the late phase sheep often be
came overwhelmingly predom inant in the domestic fauna (Fig. 2/8).165

Proportion of domestic and w ild an im als in  the Tripo lye culture166

. , d o m es tic  w ild  a n im a is
s ite  perio d  a n im a ls  оо/ /o/о

L u k a —V r ub le  ve tsk ay a  A 47.4 52.4
S ab a tin o v k a  I I  B x 69.2 30.8
V ladim iro v k a  B 2 76.0 24.0
K olom ijshchiiia  79.5 20.5
U satovo  C2 88.4 ] 1.6

In  fact, the end of the Tripolye culture belongs to the beginning of the 
Bronze Age, with very strong southern influences; the increase of caprovines 
also agrees with the general European picture. Probably the first domestic 
horses appeared in the middle phase of the culture.

However, the fauna of some of the Neolithic settlem ents of the Ukraine, 
such as Voloske (Early Neolithic)167 and Mikolske,168 both by the waterside, 
was unusual in th a t it comprised hardly any domestic animals and the wild 
fauna mostly comprised fish (Fig. 2/6, 9).

In  the Fatyanovo culture, a late Neolithic culture in C. Russia (dated to 
the end of the 3rd millennium B.C. to approx. 1250 B.C.) hunting played 
a significant p a rt.169 Dogs were the most frequent among domestic animals, 
followed by pigs, cattle and caprovines.170 In two settlem ents, evidently late 
ones, horses also occurred. The Fatyanovo culture exerted a m arked in
fluence on the Neolithic of the Volga—Oka region171 and it may have been

164 A s we h av e  s ta te d  b y  m eans o f au topsies, th e re  a re  a  g re a t m an y  bones o f w ild 
c a tt le  an d  o f  tra n s it io n a l fo rm s am ong  th e  bones of c a tt le  found  in  th e  se ttlem en ts  o f 
th e  T ripo lye cu ltu re . W ith  respec t to  th e  h u n tin g  a c tiv itie s  in  th e  cu ltu re  H a n c a r  also 
s ta te d  (1956, p . 67) th a t  i t  w as a  h igher fo rm  o f h u n tin g , closely connected  w ith  th e  
au rochs. Cf. w ith  th e  h u n tin g  o f th e  au ro ch s fo r dom estica tion  purposes in  N eolith ic  
cu ltu res  in  H u n g a ry

165 K ritsh ev sk y , E „  1941, p . 250; P idop litchko , I . G „ 1938, I I I ;  1956, pp . 35, 71,145; 
K o ro tk ev itsh , O. L ., 1956, p . 131

166 B ib ikov , S. N „  1953, p . 186
167 P idop litchko , I . G., 1956, p . 16
us p id o p litch k o , I . G., 1956, p . 26
1M B ader, О. M., 1937, pp . 23 ff.
170 B ader, О. M. 1939, p . 113
171 H an car, F r„  1956, p . 195
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from this culture th a t the first domestic animals found their way here, be
cause prior to  the last decades of the 2nd millennium B.C. there had been 
no domestic animals here a t all.172 After this date, however, along with im
ported objects cattle, pigs and horses occurred simultaneously (Pozduya- 
kovo culture).173

In  the Neolithic of the forest areas animal keeping played a minimal role 
compared to  hunting. Dogs used to be considered to have been the only 
domestic animals in the forest belts during this period.174 Recently, however, 
a t Kreici, in southern Latvia (dated by C14 from the second half of the 
3rd millennium B.C. to  the 2nd millennium) teeth  of caprovines have been 
found.175 The overwhelming m ajority of the approxim ately 8200 bones of 
the settlem ent were wild animals’ bones, including those of wild horses. 
However, it seems likely th a t caprovines could have reached this area only in 
the later Neolithic period, for a t K äapa in southern Estonia, which has been 
dated by C14 to the first half and middle of the 3rd millennium B.C., the dog 
was the only domestic animal to occur in a very large bone sample (about 
5000 bones).176 Dogs were hunting companions and they were used to  draw 
sledges, bu t they  were also eaten.177

T H E  B R O N Z E  A G E

Three factors affected the composition of the Bronze Age fauna of Europe.
1. Owing to the increase of the human population, the wild fauna de

creased. This and the natural multiplication of domestic animals (accelerat
ed by constant domestication) resulted in a decreasing importance of wild 
animals in the human economy. As in the Neolithic, however, this was not 
a regular evolution in the Bronze Age. In  Thessaly, for example, the number 
of wild animal bones definitely rose,178 and in Switzerland too, a certain 
increase in the numerical ratio of wild animal bones could be observed 
towards the end of the Bronze Age.179

2. A climatic change during the Bronze Age (the warm and dry climate 
of the Neolithic became cool and hum id by the end of the Bronze Age) may 
have been a further factor in the decrease of wild animals. This climatic 
change may also be dem onstrated zoologically in the occupation layers of 
the settlem ent of Tószeg in H ungary which was occupied throughout the 
Bronze Age.180

3. Moreover, compared with the Neolithic and the Copper Age much 
stronger cultural and ethnic movements began in the Bronze Age which

172 H an ca r, F r .,  1956, pp . 208 — 209
173 H an car, F r .,  1956, p . 209
174 A n u tch in , D . N ., 1886, p p . 1 ff.; G andert, O. F ., 1930, pp . 65 — 66; G rom ova, V. I ., 

1933, p . 117
175 P aav er, K . L ., 1961, p . 357
176 P aav e r, K . L ., 1961, p . 357
177 G an d ert, O. F ., 1930 pp. 65—66
178 B oessneck, J . ,  1962, p . 35
179 W ürg ler, F . E ., 1962, p . 40
180 B ökönyi, S., 1952a
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influenced, among other things animal keeping and its spread. Since in the 
Bronze Age, particularly its early phase, the currents coming from the 
south and south-east were the strongest, these had the greatest influence 
on modifying animal keeping. One effect of this was the development of 
sheep and goat keeping bu t an even more significant result was the spread 
of horse keeping. In  its tu rn  horse keeping promoted the development of 
communication (trade and military) between peoples. Some horse bones 
had occurred already in Copper Age settlements, bu t the development of 
horse keeping was the merit of man of the Bronze Age. In  fact, this was the 
most characteristic feature of animal keeping in the Bronze Age, separating 
it basically from animal keeping in previous periods.

As mentioned above, in the Bronze Age layers of Argissa Magula in 
Thessaly the num ber of wild animal bones increased a t first bu t fell again 
by the end of the Bronze Age. Cattle were the most frequent domestic ani
mals in the Early Bronze Age; in the Middle Bronze Age predominance was 
gained by caprovines but regained again by cattle by the end of the Middle 
Bronze Age. By the end of the Bronze Age the numerical ratio of pigs rose 
to the detrim ent in particular of cattle.181 Horses were evident first from the 
beginning of the Middle Bronze Age.182

In  the Bronze Age of Bulgaria cattle were again predom inant with capro
vines next although horses were also fairly frequent as is seen in the bone 
samples from caves.183

From the Bronze Age of Yugoslavia we have only the old Ljubljana 
material, which is mixed with Neolithic finds and not very usable. The 
fauna list of this m aterial does not give any clue as to the frequency of dif
ferent species and the proportion between domestic and wild animals. 
Cattle, caprovines, pigs and dogs occurred among domestic animals, where
as the wild ones were represented by the aurochs, the red deer, the roe 
deer, wild swine, badger, beaver and the brown bear.184

The horse occurred also in the Austrian Bronze Age material bu t played 
only a very small role there. Whereas complete skeletons were found185 in 
the Schnurkeramik (Corded Ware) burials a t Föllik in Burgenland, not a 
single horse bone occurred in the Urnfield culture (late Bronze Age) site a t 
Kelchalpe by Kitzbühel in the Tyrol.186 In  this settlem ent, a t an altitude of 
1800 m, Amschler has suggested th a t an Alpine economy may have been 
pursued with 61.1 per cent cattle, 14.9 per cent caprovines and 24 per cent 
pigs,187 bu t no wild animal bones (which seems to be very mysterious). 
In  the transitional late Neolithic -  early Bronze Age settlem ents of Upper 
Austria, a t Rebensteiner Mauer, Brückler Mauer, Langensteiner W and and 
Sonnbichl, all situated quite near one another, horses were also very rare 
(only in the first two of the above mentioned sites there was one and two

181 B oessneok, J . ,  1962, p . 38
188 B oessneck, J . ,  1962, p . 39
183 P opov , R ., 1912, p . 91; 1912b, p p . 92 ff .; 1913, p p . 4 5 0 -4 5 1
181 R iedel, A ., 1 9 4 7 -4 8 , p p . 189 ff.
185 A m schler, W ., 1949, p p . 14—15
186 A m schler, W ., 1937, p . 97
187 A m schler, W ., 1937, p . 97
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bones found respectively). Owing to  their geographic situation and to the 
high numerical ratio of wild animals occurring there these sites appear to  
have been refuges like Salgótarján-Pécskő or Felsőtárkány-Várhegy in 
Hungary, of the four settlem ents only Rebensteiner Mauer produced a 
relatively large bone sample (464 bones) comprising mostly, as already 
mentioned, wild animal bones, in particular red deer. The poorly developed 
animal keeping was based predom inantly on cattle and caprovines; pigs 
and dogs were very rare. This composition of the domestic fauna is charac
teristic of the Bronze Age.

Horses occurred also in the Swiss Bronze Age and, although fairly wide
spread, it was not a frequent domestic animal, for reasons similar to  those 
prevailing in Austria. Thus it was represented at the early Bronze Age site 
of Bleiche von Arbon (Fig. 2/17) by 2.3 per cent of the to ta l bone sample188 
a t the Middle Bronze Age site of Crestaulta (Fig. 2/22)189 with only 0.11 per 
cent, but a t Baldegg, too, it was very rare,190 and at Zürich-Alpenquai, 
a late Bronze Age site, it occurred only in 3.61 per cent.191 On the other hand, 
there was a clear development of caprovines everywhere. Studer was the 
first to call attention to this192 and although his statem ent, th a t in the Swiss 
Bronze Age caprovines had become the most frequent domestic animals, 
holds good only for the Lake District in the west of Switzerland,193 it is a 
fact th a t in all other areas too they had become more frequent than  in 
previous periods. Tschumi suggested th a t the large-scale development of 
caprovines in the Bronze Age was due to  the change-over from leather and 
skin garments to woollen ones,194 but, in addition to this, southern and 
south-eastern cultural elements m ust also have had a role to play. In  the 
Bronze Age the numerical proportion of wild animals fell markedly,195 
far beyond th a t of the Neolithic, bu t forest animals continued to  be 
exploited.

So far no significant bone samples of the Bronze Age of Germany have 
been studied.196 In  Slovakia Ambros worked on Bronze Age settlem ent 
faunas from Dvory and Zitavou197 and Gánovce (Fig. 2/21).198 The bone 
sample from the first site is too small to  be evaluated; in the second site 
the occurrence of wild animals (chiefly forest animals and birds) was fairly 
high (37.77 per cent of the individuals); pigs were the most frequent among

188 K u h n , E ., G üller, A ., 1946, p . 365
189 R üeger, J . ,  1942, pp . 2 5 2 -2 5 3
190 H escheler, K ., R üeger, J . ,  1940
191 W etts te in , E „  1924, pp . 78 ff.
192 S tuder, T h ., 1900, p . 107
193 H escheler, K ., K u h n , E ., 1949, p . 323
194 T schum i, O ., 1949, p . 602
195 H escheler, K ., K u h n , E ., 1949, p . 319
196 T hree sm all B ronze A ge bone sam ples s tu d ied  b y  B oessneck (1958b, pp . 10 ff.) 

a re  n o t h igh  enough  to  serve as a  basis fo r such  an  ev a lu a tio n . O f th e  W asserb u rg  
m a te ria l described  b y  V ogel (1929, p p . 455 ff.) w e only  know  th e  fau n a l lis t (dom estic  
an im als: c a ttle , sheep, goats , pigs, horses, dogs) an d  th e  fa c t th a t  red  d eer w as th e  
species m ost freq u en tly  h u n te d , b u t th e re  w ere also large n u m b ers  o f  w ild sw ine, 
w hereas c a ttle  w ere th e  m o s t im p o rta n t am ong  dom estic  an im als

197 A m bros, C., 1958, pp . 66 — 81
198 A m bros, C., 1959, p p . 47 — 70
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domestic animals, with cattle and caprovines following but very few 
horses.189

In  the Rom anian Bronze Age, too, a development in animal keeping and 
a  decline of hunting could be observed, particularly when compared with 
the Neolithic and Copper Age fauna samples from the same sites, for exam 
ple, a t Valea Lupului, where layers of the Copper Age Cucuteni В culture 
were stratified below those of the late Bronze Age Noua culture (end of the 
2nd millennium B.C.) (Pig. 2/23).200

C om position o f the Valea L u p u lu i fa u n a 201

Cucuteni В Noua culture

s p e d -  in d iv i-  s p e d -  j  in d iv i-
m e n  /о d u a l  / f> m en  1 /о d u a l  /о

cattle  294 56.76 25 35.21 787 63.06 102 52.05
caprovines 38 7.32 8 11.27 189 15.14 39 19.90
pig 28 5.40 6 8.45 124 9.94 24 12.24
domestic or wild pig 6 1.15 2 2.82 4 0.32 2 1.02
horse -  -  -  -  118 9.46 16 8.14
dog 3 0.57 2 2.82 7 0.56 3 1.53
aurochs 11 2.13 4 5.63 — — — —
red deer 96 18.57 12 16.90 4 0.32 2 j 1.02
other wild anim als — — — — 5 0.40 3 1.53

I I Idomestic animals 363 70.05 41 ! 57.75 1225 98.16 184 I 93.88
wild anim als 148 28.61 27 38.02 19 | 1.52 j  10 j 5.10

As can be clearly seen from the above table here, too, caprovines increased 
considerably in the Bronze Age, first especially to the detrim ent of wild 
animals; in addition horses were not as rare as in the Bronze Age settlem ents 
of Central Europe. Pigs firmly held their th ird  place. The situation was very 
similar to P ia tra  Neam( and Birlad, two other settlem ents of the Noua 
culture, bu t in these latter there were more wild animals.202 I t  is interesting 
to  note th a t the bones of the aurochs were missing from all three settlements, 
indicating th a t intensive domestication of local animals had been term i
nated.

In  the Ukraine the end of the Tripolye culture coincided with the Bronze 
Age and in this same period there was a m arked increase of caprovines and 
horses and decrease in the frequency of wild animals. In  the settlem ent of 
the Catacomb culture, which by and large corresponded with Tripolye C2 
culture, a t Kobjakovo Gorodishtche, on the grassy steppes, there occurred 
12 per cent cattle, 27.5 per cent caprovines, 12 per cent horses, 36.5 per cent

199 A m bros, C., 1959, p . 63
200 H aim ovici, S., 1962, pp . 296 — 297
201 H aim ovici, S., 1962, pp . 296 — 297
202 H aim ovici, S., 1964, p . 220
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dogs and 12 per cent wild animals, bu t no pigs.203 This fauna gives a telling 
example of the effect of the environm ent on the formation of animal keeping. 
No less striking is the example provided by the two settlem ents on the step
pes belonging to  the Timber Grave culture in the late Bronze Age at Suskan- 
skoye 1 (Fig. 2/19) and a t Moyetchnoye Ozero I.204 At these sites a large 
num ber of cattle and caprovines were found, with a medium num ber 
of horses, very few pigs and a minimal quantity  of dogs, and a 
medium num ber of wild animals. On the other hand, a t two settlements 
of the same period but belonging to the Prikazanskoj culture a t Atabayev- 
skaya (Fig. 2/20) and Balynskaya205 which were not located on the steppes, 
there were a great m any cattle and horses, a medium am ount of pigs and 
caprovines, and a minimal quantity  of wild animals or no wild animals a t 
all. B u t in several other Bronze Age sites an increase in caprovines and 
horses and a decrease in the num ber of wild animals could be dem onstrated.20® 
On the Northern Steppes this development was not so marked. For example 
the bone sample from Kostyonki comprised 64 per cent cattle, only 10 per 
cent caprovines and 1.6 per cent horses, bu t 20 per cent pigs.207

T H E  IR O N  A G E

From  the last period of prehistory, the Iron Age, we have much fewer 
data  on the fauna than  from previous eras. Only of Austria, Switzerland, 
Germany and Bulgaria do we possess fauna evaluations — rather sporadic 
ones a t th a t. B ut this is balanced by the huge quantity  of m aterial from 
the early Iron Age settlem ents of the European USSR.208 This material 
contains about five hundred thousand animal bones from 150 settlements. 
These 150 settlem ents include Classical Greek from the northern shore 
of the Black Sea,209 settlem ents of the Scythian period,210 settlements 
of the Tchernyakovo culture from the forest-steppes bu t also settlements 
of Yuknov, Dyakovo, Upper-Oka, Ananino and Yetluga cultures in 
the forest belt. In  the following we give Zalkin’s description of the animal 
keeping and hunting of these settlements:

The population of the above settlem ents earned their livelihood by agri
culture performed with the plough or with the hoe, by animal keeping, 
hunting, fishing and other activities. The importance of these different activ
ities varied from tribe to  tribe. In  the forest belt, hunting was the most 
significant. Two-thirds of the bones found in the settlem ents on the river 
Yetluga belonged to  wild animals; so had 52.4 per cent on the settlements

203 H an ca r, F r . ,  1956, p . 96
204 Zalkin, V . I ., 1958, p . 276
205 Zalkin, V . I . ,  1958, p . 276
206 P idop litchko , I .  G ., 1956, p p . 10, 14, 30, 51, 145— 146
207 Y efim enko, P . P ., 1934, p . 52
208 Z alkin, V . I . ,  1960, p p . 7— 109; 1964a, p p . 25—39; 1964b, p p . 1 f f . ; L iberov , 

P . D ., 1960, pp . 1 1 0 -1 5 4
209 P idop litchko , I .  G ., 1956, p p . 91 ff. B ib ikova, V . I . ,  1958, p p . 143— 155
210 Z alkin, V . I . ,  1954, p p . 253 ff. P id o p litch k o , I .  G ., 1956, p p . 110, 125
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of the Ananino culture. On the other hand the percentage of wild animal 
bones in the settlements on the Upper-Oka was 41.6 per cent, in those of the 
Yuknov culture 27 per cent and in the settlements of the Dyakovo culture 
20.6 per cent. Among the settlem ents of the forest-steppe zone, those in 
the territory of Orel Kursk are, from this point of view, closer to  the settle
ments of the forest belt than  to those of the steppes with a 40 per cent 
frequency of wild animals. In  the other settlem ents of the forest-steppe, 
however, the number of wild animals was considerably lower, particularly 
in the Scythian settlements in the middle reaches of the Volga and in the 
area of the river Vorskla in the Ukraine, west of the Dnieper. There were 
even fewer wild animals in the settlements of the Tchernyakovo culture. 
Among the agricultural tribes of the steppe the role of hunting m ust have 
been very slight, with the exception of the settlem ents of Kamensk and 
Gavrilov, where the frequency of wild animals was higher, 18.9 — 21.3 per 
cent. Among the Scythian tribes only distinguished personages participated 
in hunting activities, chiefly for the sake of sport. In  the economy of the 
towns of the northern coastal region of the Black Sea hunting played a 
completely insignificant role; in general, the occurrence of wild animals was 
below 5 per cent. The situation was similar in the Scythian settlem ents of 
the lower reaches of the Dnieper and of the Bug, of the area of the river 
Ingulet and of the Kimmer Bosporus region.

Most of the hunted animals were ungulates. These were particularly 
frequent in the settlements of the steppes, where they comprised two thirds 
of the wild animals. In  the steppe zone hunting was pursued in order to 
procure food. In  the forest belt on the other hand, where the chief purpose 
of hunting was to acquire fur, only one quarte r—one th ird  of the hunted 
animals were ungulates.

Among the domestic animals cattle were the most im portant, their bones 
having been found in every settlement. They occurred in the greatest 
number in the settlem ents of the Tchernyakovo culture, in spite of the 
fact th a t in these settlem ents horses were preferred for draught animals. 
In  the forest belt the numerical proportion of horses rose to 30 per cent; 
in the Scythian settlements of the forest-steppe belt their frequency was 
generally 25—30 per cent. In  other settlem ents of the forest-steppe belt 
and of the steppe belt their numerical ratios varied greatly. On the other 
hand, on the northern coastal region of the Black Sea they  were frequent 
in the period of the Roman Empire but in the Hellenistic (and particularly 
in the Classical Greek) period they were very rare, which shows th a t towns 
of Ancient Greece became rural only gradually. The castration of bulls was 
custom ary with a view to obtaining draught animals; in the settlem ents of 
peoples who tilled the soil with ploughs an especially high num ber of oxen 
may be found (with the exception of the settlem ents of the Tchernyakovo 
culture, where — as we have pointed out — horses were used as draught 
animals. In  settlem ents where hoes were used for tilling the soil, the bones 
of oxen are rarer.

Among the small rum inants sheep were more frequent; goats were espe
cially rare in the forest-steppe belt, bu t they were more frequent in the 
northern coastal region of the Black Sea, where in the Ancient Greek colonies
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D istribu tion  of cattle according to sex on the settlements of peoples using  the hoe and the 
plough respectively for tilling  the soil211

ty p e  o f ag ric u ltu re  j fem ale  m ale  o x e n

settlem ents of the northern coastal
region of the Black Sea ploughing 75.2 7.9 16.9

Scythian settlem ents of the forest-
steppe b e lt ploughing 75.7 5.7 18.6

se ttle m e n ts  o f th e  T chernyakovo
culture ploughing 94.0 3.0 3.0

settlem ents o f the Dyakovo culture
and of the U pper Oka hoeing 76.2 18.2 5.6

they  made up 40 per cent of the small ruminants. Capro vines were rare in 
all the settlements of the forest belt, bu t particularly in the settlem ents of 
the Ananino and Dyakovo cultures. In  the settlem ents of the Upper Oka 
they comprised 20 per cent of the to ta l sample. On the other hand, they 
were frequent everywhere in the steppe belt. In  the coastal region of the 
Black Sea their proportion among domestic animals exceeded 30 per cent 
in the Period of the Roman Empire and was over 50 per cent in the early 
Hellenistic and particularly in the Classical Greek period (Olbia, Kimmer 
Bosporus). In  the settlements of the middle reaches of the Volga, as well 
as of the forest-steppe zone in the Orel -K u rsk  region and of the middle 
reaches of the Don — similarly to  the settlem ents of the forest belt — capro- 
vines were insignificant. In  the other settlem ents of the forest-steppe belt, 
on the other hand, small rum inants made up 2 0 - 30 per cent of the to ta l 
inumber of domestic animals; thus, these sites have a transitional character 
between the settlements of the forest belt and of the steppe belt.

In  the coastal region of the Black Sea the numerical ratio of pigs was 
insignificant and never rose above 20 per cent; a t Kamenskiye K untchugury 
and the Scythian settlem ents of the lower reaches of the Dnieper, of the 
Ingulets and of the southern area of the Bug their proportion was below 
10 per cent. This may have been due to the fact th a t pigs were unusual 
domestic animals for the Scythian tribes th a t had settled down in this 
region212 (moreover the nature of the soil in the steppes of South Russia 
were not favourable to large-scale pig breeding). Among the cultures of the 
forest belt pigs’ bones made up half of the to ta l of bone samples in the 
Dyakovo culture and a quarter in the other forest cultures. In  the sites of 
the forest-steppe belt, on the other hand, the numerical proportion of pigs 
varied greatly, being high in the area of the river Vorksla and in the W est 
Ukraine and low in the region of the middle reaches of the Don.

211 Z alkin , V. I . ,  1960, p . 53; 1962, p . 107
212 Cf. th e  conditions o f an im al keeping in H u n g a ry  d u rin g  th e  P eriod  o f th e  Á rpád  

D y n a s ty
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In  settlem ents of the forest belt the horse was one of the most frequent 
species: in the settlements of the Ananino culture it occurred with a fre
quency of 36.5 per cent and its frequency never fell below 20 per cent 
(Dyakovo culture). B ut with the steppe tribes, who had become sedentary, 
it  was much rarer, its numerical proportion fluctuating between 10.5 per 
cent (Olbia) and 17.9 per cent (Gavrilovo), and so far reaching only 7.2 per 
cent in the Classical Greek layers of Kimmer Bosporus. I t  is significant th a t 
only a few horse bones occurred in the settlements in the lower reaches of 
the Dnieper, fewer than  in the settlements of the forest belt with the lowest 
numerical poportion of horse bones. There were a few exceptions to  this; 
e.g. the Kam enka settlem ent with 38 per cent of horse bones. From this 
point of view the settlements of the forest-steppe zone are also highly varied. 
The Scythian settlem ents of the middle reaches of the Volga resemble those 
of the Ananino culture, with a great many horse bones. There are slightly 
fewer horse bones is the forest-steppe settlem ents of the Orel—K ursk area 
and of the middle reaches of the Don; on the other hand, there were much 
fewer horse bones in the settlem ents of the northern Donets region and of 
the Ukraine west of the Dnieper (these settlem ents resemble the sites of 
the Dyakovo culture). The proportion of horse bones was similar in the 
settlements of Seim, Sula, Psel and Vorskla, in the W est Ukraine and 
Moldavia. There are particularly few horse bones in the m aterial of the 
Ukraine and of the Tchernyakovo culture. Their occurrence in the forest 
and the forest-steppe belts m ay have been due to the fact th a t the tribes 
living there pursued crop rotation system and tribes of the steppe and some 
of the southern forest-steppe tilled the soil with a plough. The former kept 
horses chiefly for their m eat and the la tte r for their draught power.

Among other domestic animals donkeys were introduced to  the northern 
coastal region of the Black Sea by the Greeks, who brought them  to the 
Greek colonies and their vicinity. Camels were rare and occurred only in 
settlem ents of the steppe belt, to which they had spread from the regions 
in the lower reaches of the Volga and the territories beyond the Caspian Sea. 
The earliest occurrence of camels originates from Kamenskiye K untchugury 
(5 th— 3rd century B.C.). Dogs, although rare, were widely scattered; cats 
appeared with the Greek colonization and were found, almost exclusively, 
in Greek town colonies. B ut the Scythians quickly adopted them : in the 
6 th —5th century B.C. they were the domestic animals of Scythian lords. 
Cats, however, did not find their way into the forest belt during the Iron 
Age.

Although Zalkin does not mention domestic fowl, they have been found 
both in the Greek and in the Roman layers of Olbia213 and occurred most 
probably in the larger Scythian towns too. Their connexions with the Per
sians, who played the principal role in spreading the domestic hen, are well 
known; bu t hens may have been adopted from the Greeks as well.

W ith respect to  Bulgaria, in the Thracian town of Seuthopolis (4th —3rd 
century B.C.) 9 per cent of the bones were from wild animals (red deer 
and wild swine were the most frequently hunted species), and the rest were

513 P idop litchko , I . G., 1956, pp . 90, 92; B ib ikova, V. I . ,  1958a, pp . 143 ff.
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dom esticated species comprising 45 per cent cattle, 25 per cent caprovines, 
12 per cent pigs, 5.5 per cent horses, 2.8 per cent dogs and a single bone of 
the domestic cat (Fig. 2/27).214

The only Iron Age bone samples from Yugoslavia came from the ceme
teries of the H allsta tt period in the vicinity of Ljubljana, in which large 
numbers of horses and cattle were found.215 In  Austria, m aterial has been 
found a t H allstatt, the eponymous site of the early Iron Age, dating to 
transition from the H allsta tt period to  the La Тёпе period up to  the end 
of the Period of the Rom an Empire.216 P art of the bone sample was found 
in settlem ents and part in cemeteries and their attribution to  the several 
Iron Age periods is not always accurate. Thus it can only be stated  th a t 
the fauna comprised a large num ber of cattle, caprovines and pigs with 
few horses, dogs and wild animals. Amschler described the bone sample 
from Bludenz (dating to  the transition of the late Bronze Age to  the Urnfield 
Culture up to the Period of the Rom an Empire, i.e. from 1000 B.C. to 
300 B.C.), as about 10 per cent wild animals, in particular red deer, about 
50 per cent cattle, a large num ber of caprovines, few horses, fewer pigs, 
about 4 per cent, and very few dogs.217 In  Amschler’s opinion only the upper
most classes of the population kept horses; on the other hand, there was 
probably local domestication of pigs.218

Of the early Iron Age in Switzerland faunas originating from Sissacher- 
fluh,219 Montlingerberg (on the northern edge of the Alps) and M otatta— 
Ramosch (Central Alpine region)220 have been published. At the first site 
mostly cattle and pigs along with some caprovines and horses were found. 
At the two la tter sites in the lower layers of which there was Bronze Age 
material, the decrease in the numerical proportion of wild animals compared 
with their ratio in the Bronze Age is clearly discernible. In  addition, a 
decrease in the numerical ratio of cattle can be observed a t Montlingerberg 
and of pigs a t M otatta-Ram osch in the H allsta tt C—D periods.

In addition to  the above, W ittnauer Horn also yielded a late Bronze 
A ge- early H allsta tt period fauna,221 in which cattle were the most fre
quent domestic animals, followed by pigs, whereas the other species of 
domestic animals were considerably rarer.

We have much better information on the fauna of the late Iron Age in 
Switzerland. At La Тёпе, the classic site of the period, Keller concluded th a t 
the horse was the most frequent domestic animal (with an occurrence of 
30 per cent).222 A similar situation was found a t this site also by Schwerz.223 
For this reason the settlem ent was considered to have been a m ilitary 
outpost. We would suggest th a t it is due rather to  defects in the collection

214 M arkov, G ., 1958, p . 135
215 B ökönyi, S., 1964d, p p . 277 ff.
216 A m schler, W ., 1949, pp . 36 ff.
217 A m schler, W ., 1937, p . 242; 1939, p . 223
218 A m schler, W ., 1937, p . 242; 1939, p . 223
219 L eu th a rd , F „  1930, pp . 589 ff.
220 W ürgler, F . E ., 1962, p p . 39 ff.
221 R iieger, J . ,  1945, pp . 105 ff.
222 K eller, C „ 1913, pp . 140 ff.
223 Schw erz, F ., 1918, p . 466
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of the bones, in the course of which it was chiefly the conspicuous well- 
preserved bones of horses (horses were not eaten and therefore their bones 
were not broken up) which were collected. According to Schwerz hunting 
played only a minor role.224

Stampfli has described a relatively small faunal sample from Engehalbinsel 
bei Bern, in which wild animals were represented only by a single roe deer 
(with two bones), whereas domestic animals comprised, in order of frequency, 
caprovines, pigs, cattle, dogs, horses, and hens.225

At the Celtic settlem ent in the area of the Basel Gas Works, cattle were 
the most frequent domestic animals, with pigs and caprovines next, and 
horses far behind. Hens were very rare and so were wild animals.226 The 
fauna of the Celtic settlem ent a t Geneva was very similar; cattle and pigs, 
with an approximately equal numerical ratio were by far the most frequent; 
caprovines were much rarer, and then dog, horse and three bones of 
birds.227

Finally, K uhn has described the faunas of three smaller late Iron Age 
sites (Borscht,228 Bonaduz,229 and Schneller230) emphasizing the predominant 
role of animal keeping as opposed to hunting.

In  the settlem ent fauna of Heuneburg in South Germany (dating from 
the early Urnfield Culture to the early La Тёпе in five layers)231 no (quanti
tative  or qualitative) changes took place in the course of the occupation 
apart from the fact th a t domestic hens occurred from the late H allstatt 
period onwards. Hunting was insignificant (5 per cent wild animals). Among 
the domestic animals pigs were the most frequent, followed by cattle; 
caprovines were much rarer and there were very few horses and dogs (about 
1 per cent).

Boessneck described the fauna of some smaller sites from Bavaria with 
bone samples of no importance.232

From  the late Iron Age the greatest quantity  of bone samples (several 
hundred thousand bones) were found in the Celtic oppidum a t Manching 
in South-W est Germany (Fig. 2/28).233 In  the life of the population of this 
Celtic settlem ent, which was a veritable town, hunting played only a very 
slight role and the number of wild animals remained below 2 per cent. 
Among the domesticated species pigs were the most frequent species (32.7 
per cent of the individuals), then came cattle (29.25 per cent) and caprovines 
(27.98 per cent), leaving dogs (4.37 per cent), horses (3.22 per cent) and hens 
(0.55 per cent) far behind. Thus there was evidence at this site also of the 
process which could be well observed in Switzerland and Germany in th a t

124 Schw erz, F ., 1918, p . 472
226 S tam p fli, H . R ., 1959—60, pp . 417 ff .; 1961 — 62, p . 505 
228 S tehlin , H . F ., R evilliod , P ., 1914, p p . 1 — 2
227 R evilliod , P ., 1926a, pp . 11 ff.; 1926b, pp . 65 ff.
228 K u h n , E ., 1937, pp . 4 ff.
229 K u h n , E ., 1946, pp . 163 ff.
230 K u h n , E ., 1951, pp . 251 ff.
231 Schule, W ., 1960, pp . 1 — 36
232 B oessneck, J . ,  1958b, pp . 12 ff.
233 B oessneck, J . ,  1958b, pp . 16 ff.; 1961, p . 371
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towards the end of the H allsta tt period and the beginning of the late Iron 
Age cattle became less im portant as compared with smaller animals (capro- 
vines and pigs). The increase in the importance of pigs was particularly 
striking; this domestic animal is characteristic of sedentary peoples and 
suited the settled Celts very well. In this region, of course, the suitable 
natural environment — fairly thick-foliose woods and greater moisture 

promoted the development of pig keeping on a larger scale than  amongst 
the  Scythian tribes of South Russia. (These la tte r were a sedentary popula
tion, bu t the dry steppe environment hindered the development of any 
significant pig keeping.) In  addition, the hen seems to have become well 
established in the La Тёпе period.

T H E  R O M A N  IM P E R IA L  P E R IO D

In  Austria, Switzerland and South Germany the transition of the La Тёпе 
period into th a t of the Roman Empire can hardly be distinguished. Thus 
th e  m aterial from Manching and several Celtic settlem ents in Switzerland 
shows th a t even before the Roman conquest the population had been sub
ject to  a num ber of Roman influences, which left their mark, among other 
things, on animal keeping. A large number of late Iron Age settlem ents 
continued to be occupied during the Roman rule either with an unchanged 
way of life or transform ed into a Roman settlem ent or camp. The high level 
of animal keeping (even of stock breeding) of the Roman Em pire summarized 
by a number of Roman authors had a strong influence during the Roman 
rule upon the animal keeping of these territories, even of those settlem ents 
which were located beyond the frontiers and therefore not exposed to the 
direct effect of Roman civilization. Keller wrote the following: “Wherever 
Roman colonization continued for a considerable time it contributed signif
icantly to  raising the standard of agriculture. By the improvement of the 
local stock and the im portation of new breeds, livestock breeding experi
enced a vigorous upswing. In  the Celtic provinces this is most conspicuous 
in the breeding of cattle .”234

During the Roman rule the fauna of aboriginal settlem ents did not differ 
much from th a t of the Romans. Animal keeping dom inated both, the signifi
cance of hunting being minimal, and the numerical ratio of the different 
species of domestic animals was also similar. However, there was one differ
ence: in the aboriginal settlem ents species introduced by the Romans 
(ass, camel, peacock, guinea fowl, etc.) did not occur a t all and the typically 
Rom an breeds of animals appeared only rarely. A good example of an 
original aboriginal settlem ent th a t remained unchanged during the Roman 
rule is to be found at Engehalbinsel bei Bern, in whose Roman layers K uhn 
identified a single bone of a wild animal, whereas he found cattle the most 
frequent domestic animal, followed by pigs, then came unequally very 
small numbers of caprovines, horses and dogs.235

“ ‘ K eller, C „ 1919, pp . 48, 235
235 K u h n , E „  1932, pp . 531 ff.; 1933, p . 24; 1933, p . 24
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In  the Rom an camps, canabae and towns of Switzerland and South 
Germany the numerical proportion of domestic animals was similar,236 bu t 
caprovines were more numerous than  horses and dogs and hens occurred 
everywhere, sometimes in quite high numbers, e.g. a t Regensburg-Kum pf
mühl Altersheim with approx. 10 per cent.237 The Rom an villa a t Alpnach 
was perhaps the only place where cattle were not the most frequent domestic 
animals, bu t were preceded by pigs and caprovines.238 * The significance of the 
increase in cattle keeping in the Period of the Rom an Em pire was, in all 
likelihood, a sign of a breakaway in the late Iron Age from the trend to 
wards ruralization, which is also indicated by the introduction and spread of 
Rom an breeding animals.

Erom the Germanic settlem ent of W ittislingen (2nd— 4th century A.D.), 
in the part of Germania not under Roman rule, faunal m aterial similar to 
th a t of Roman settlem ents was excavated. Here wild animals were repre
sented by three individuals of red deer only; the frequency order of domestic 
animals was: cattle, pigs, caprovines, horses, hens and dogs.230 At Oberdorla, 
the sacrificial site of the western Germanic tribes, domestic animals also 
predom inated (cattle, sheep, goats, pigs, horses and dogs), with cattle in 
the m ajority.240

At Sroda-Slaska-Slup, in the west of Poland (Pig. 2/32) (2nd- 3rd 
century B.C.) there was a greater proportion of wild animals (9.17 percent) 
found than  in the previously mentioned places; pigs were very frequent, 
compared with caprovines and horses, which were very rare; there were no 
hens a t all.241 The whole fauna resembled th a t  of a late Bronze Age or 
H alls ta tt period settlem ent. Prom  the settlem ents of the Period of the 
Roman Em pire in South-East Poland there was only a fauna list originating 
from old excavations (cattle, caprovines, pigs, horses, dogs, red deer and 
roe deer), from which the frequency of the species could not be ascer
tained.242

We have already mentioned the domestic and wild fauna of the Roman 
sites on the northern coastal region of the Black Sea (Fig. 2/30) and have 
indicated th a t  the numerical ratio of wild animals was low; among the 
domestic animals, cattle were the most frequent followed by caprovines, 
pigs, horses and dogs. W ater buffaloes, asses, cats and hens were also found 
among the domestic animals and the numerical proportion of mules often 
exceeded th a t of horses.243 In  the “Barbarians’ ” settlem ents also dating 
to  the Period of the Rom an Em pire (Pig. 2/31) cattle were the most frequent 
domestic animals followed, depending on the geographic situation of the

236 Schlosser, M ., 1888, pp . ff.; S ickenberg, О ., 1938, p p . 160 ff.; N eum ann , A ., 
1951, p . 17, N o te  80; H aberm eh l, К ., 1957, p . 67; B oessneck, J . ,  1957a, p . 103; 1958b, 
p . 20; W ürg le r, F . E ., 1959, 278; D annheim er, F r .,  1964, p . 13

237 R n p R 4 T l P p l r  T  1 O l

238 K u h n , E . , ’l932 , p . 532'; 1933, p . 23; S tam pfli, H . R ., 1 9 5 9 -6 0 a , p p . 417 — 418
238 B oessneck, J . ,  1958b, p . 21
2*°T eichert, M., 1962, p . 74
241 Sobocinski, M., n .d ., p . 151
242 M yczkow ski, K ., 1934, p p . 57 — 58
243 P idop litchko , I . G ., 1956, p p . 92—93; B ib ikova, V . L , 1958, p p . 143 ff.
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settlem ents, by caprovines, pigs or horses; in general the number of wild 
animals was low, though sometimes it was strikingly high.244 In  these settle
ments hardly any traces of Roman animal breeding could be discerned, 
a p a rt from the sporadic presence of hens.

T H E  M IG R A T IO N  P E R IO D

In  many ways these la tte r settlem ents belonged to the Migration Period. 
As already mentioned, we have very few settlem ent faunas from this per iod 
for the very reason th a t people of this era did not settle in one place for very 
long, and in a great m any cases they were genuine nomads. Bones are often 
found in their cemeteries as grave goods; they  are single bones or partial 
or complete skeletons; they originate mostly from domestic animals th a t 
could be easily driven (horses, cattle, sheep). B ut in the graves of these 
cemeteries bones of the domestic animals which are characteristic of 
sedentary population (pigs, hens) can often be found. This raises the 
question of whether the placing of these animals in graves indicates 
th a t  the autochthonous inhabitants were conquered by nomads and 
buried their dead in the cemeteries of the conquerors, or th a t they were 
absorbed by the conquering people, or whether it indicates the settling 
down to a certain extent of the former nomadic people. No doubt, a great 
m any inferences can be drawn from the bone samples of the cemeteries. 
B u t the clarification of this question requires collation with archaeological 
and physical anthropological evidence.

On the basis of the fauna of the few Germanic settlem ents a t our disposal, 
e.g. th a t of X anten (Batavian),245 Nauen-Bärhorst (Langobard), Kliestov 
bei Frankfurt a. Oder (Burgundian) and of Kablow (Semn)246 the impor
tance of animal keeping far exceeded th a t of hunting. Cattle were the most 
frequent domestic animals, followed by pigs, horses and finally caprovines. 
The great frequency of cattle and pigs is to be expected bu t w hat is sur
prising with Germanic peoples, who fought in particular on foot, is the 
frequent occurrence of horses. Is it possible th a t they especially used horses 
for draught animals instead of cattle ?

T H E  M ID D L E  A G ES

The data  on animal keeping in the Middle Ages, particularly on the early 
and middle phases, are as abundant as those for the Migration Period are 
scanty. Moreover, archaeological research of the Middle Ages has started  
vigorously bu t only recently so th a t the publications comprise the m aterial 
of modern excavations, in the course of which the collection of the bone 
samples, the study of stratigraphy and separate analyses of the material

244 P idop litchko , I .  G., 1938, p . 143; 1956, p . 136; Z alkin, V. I ., 1960a, pp . 104 ff.
245 Sickenberg, О ., 1938, p . 150
246 G andert, О. F „  1937 — 38, pp . 335 ff.



of each layer, archaeological dating, etc. have all been carried out using the  
most up-to-date methods. However, most Mediaeval faunas have one 
drawback: Mediaeval settlements generally comprise several habitation 
layers and, since later disturbances in the settlem ents are more difficult 
to  discern than  in cemeteries, the possibility of the material becoming mixed 
is always present. Naturally the material from a stratified Mediaeval settle
m ent is valuable for the investigation of the evolution of animal keeping, 
since the changes which take place in the material of a single settlem ent 
are more reliable than those seen in the material of two different settlem ents 
which followed each other in time. In  the former case the effect of even 
minimal differences in the environment can be eliminated. However, for 
the purposes of dating the appearance or disappearance of a certain species 
or breed it is more reliable to use the material of settlem ents with only one 
occupation layer.

In  Switzerland the only Mediaeval fauna investigated comes from castles 
and this is characterized by a relatively high numerical ratio of wild animals: 
a t Burg Grenchen (11th- 13th century) it is 11.7 per cent,247 a t Starken
stein (first half of the 13th century — middle of the 15th century) nearly 
20 per cent,248 and at Oberwangen (12th—13th century) also, wild animals 
are represented in a considerable numerical ratio and by 12 species.249 
R ather fewer wild animals were found a t Schwandiburg (end of 13th 
century)250 and a t Burg Heitnau (13th 14th century).251 In  this la tte r site 
the wild birds were not included among wild animals although their number 
would have raised the ratio of wild animals considerably. A frequency of 
pigs, cattle and caprovines is characteristic of Mediaeval animal keeping; 
domestic fowl are rarer and the numerical proportion of horses and dogs 
is minimal. The former are often completely missing, the la tte r occasionally 
are. In  all probability pigs were the most im portant animals providing m eat; 
cattle were kept more for their milk and draught-power and sheep for their 
wool and meat.

In  the Mediaeval castles of Germany there is a very similar relationship 
between domestic and wild animals: a t Burgheim (7th century)252 there were 
9.4 per cent of wild animals (Fig. 2/33), a t Hoher Bogen (end of 12th cen
tury) there were 9.6 per cent,253 a t Potsdam  (Poztupini, a 6th — 12th century 
Wendic fortress) there were about 28.2 per cent,254 and a t Berlin-Köpenick 
(9th 14th century) there were no less than 46 per cent255 of wild animals. 
(Actually in this latter site the numerical ratio of wild animals is somewhat 
lower, because domestic fowl, which may have occurred a t least in the fourth, 
th a t is the highest horizon in a frequency of a few per cents, have not been

217 S tam pfli, H . R ., 1962, p . 164 
248 W ürgler, F . E ., 1956, p . 74 
219 K üenzi, W ., 1959, pp . 77 ff.
250 K üenzi, W „  1939, pp . 79 ff.
251 H a rtm an n -F rick , H ., 1957, p . 54
252 B oessneck, J . ,  1958b, pp . 34 ff.
253 B oessneck, J . ,  1958b, p . 38
254 E nderle in , H ., 1930, pp . 241 ff.
255 M üller, H . H ., 1959, p . 189
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included among the domestic animals.) As is shown in the following tab le  
there was no difference between the Slavic and Germanic layers:256

n u m b er  o f b o n e  specim en s n u m b er  o f in d iv id u a ls
h o rizon

d o m estic  w ild  d o m es tic  w ild
% % % %

I  I  j
1st 54.9 I 45.1 I  59.4 j  40.6
2nd 38.9 1 61.1 j 51.9 48.1
3rd 42.5 57.5 I 57.0 43.0
4 th  J  44.1 I 55.9 | 54.0 46.0

T otal 41.8 58.2 54.0 , 46.0
I

1st horizon =  m iddle  S lav  period  (9 th —10th cen tu ry ) 
2nd horizon =  la te  S lav  period  (11 th—12th cen tu ry ) 
3 rd —4th  horizon  =  early  G erm anic period  (13th cen tu ry ).

However, in the towns hunting played a much less im portant p a rt in the 
castles, in the Hannover of the 11th—15th century only 1.6 per cent of wild 
animal bones occurred.257 Animal-keeping on the other hand, based on the 
keeping of pigs and cattle, was of the same character both in castles and 
towns. These two species were alternately the most frequent domestic 
animals of all settlem ents and from this point of view no difference can be 
observed between German and Slav settlements. Caprovines were much 
rarer and horses occurred very seldom (the highest frequency of the horse 
was 5 per cent) and there were sites with no horses a t all, e.g. Hoher Bogen) 
as did dogs. The numerical proportion of poultry varied greatly; in the 
fauna lists of some sites they do not occur because their bones were not 
taken into consideration by the excavators or the analysts of the bone 
samples.

A dwelling-place of the nobility in W ürttem berg has produced a most 
interesting animal bone sample (Unterregenbach, 10th —15th century).258 
There were a great many wild animals (13.8 per cent) and numerous pigs 
(41.6 per cent) found there, bu t fewer caprovines (20.6 per cent) and cattle 
(9.1 per cent) and very few horses and asses (2.9 per cent), dogs and cats 
(1.9 per cent); on the other hand a markedly high num ber of domestic birds 
(10.1 per cent) occurred.

In Poland a very rich material has been studied, for in recent years 
archaeological investigations have centred on the excavation of sites dating 
to the period of the foundation of the Polish state. In  these settlem ents 
hunting played a very small part compared with animal keeping. In  Poland, 
however, towns and settlem ents located especially by the sea or on rivers 
have been excavated, so th a t the numerical ratio of wild animals’ bones

“ • M üller, H . H ., 1962, p . 102
257 M üller, H . H ., 1959, p . 189
258 S chatz , H ., 1963, p . 7
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is often higher than  in German towns of the same period. Most of the wild 
animal bones belong to fish, indicating th a t they  originate from fishing 
settlem ents. Most of the excavated towns were royal, princely, aristocratic 
or episcopal residences, which explains the higher numerical ratio of wild 
animals. Few wild animal bones were found a t Wolin where Reich found 
2.6 per cent (in 10th 14th century layers)259 and Kubasiewicz found 2.0 
per cent in the suburb (10th — 12th century) and somewhat more in the town 
(9th— 13th century).260 These figures do not include the quantity  of fish 
bones, whose number Reich did not indicate; in the m aterial studied by 
Kubasiewicz they raise the numerical ratio of wild animals to  10 per cent.261 
At Bonikowo (8th -  10th century) the proportion of wild animals was 
similarly low (1.77 per cent) (Fig.2/34)262 and also a t Milicz (10th 13th 
century) where it was 3.9 per cent.263 At the same time in the town of Szczecin 
(9 th—10th century) there were about 10 per cent of wild animal bones 
(Fig. 2/37),264 in the suburb (10th - 13th century) nearly 13 per cent 
(Fig. 2/38),265 a t Kam ien-Pom orski (10th — 13th century) 16.71 per cent,266 
and in W roclaw-Ostrów-Tumski (10th -13 th  century) wild animal bones 
represented about 9.03 per cent.267

Animal keeping was based on pigs. In  every site pigs were the most 
frequent domestic animals; in some places (Gdansk, 12th — 13th century.268 
Kam ien-Pom orski,269 Szczecin,270 Wolin,271 Bonikowo,272 W roclaw-Ost- 
rów-Tumski273) the number of pigs’ bones found was as much as th a t of 
all the other domestic animals pu t together. Cattle followed pigs in the order 
of frequency (with the exception of W roclaw-Ostrów-Tumski, where with 
only 0.18 per cent, cattle fell behind caprovines), and in general caprovines 
lagged far behind. Horses were very rare and occurred generally in 1 per 
cent only. (Only a t Milicz there were 5.5 per cent and in Gdansk 7.3 per cent.) 
Dogs were even rarer and domestic birds, too, were found in very small 
numbers only.

Ambros described the fauna of four Slav settlem ents of the early Middle 
Ages in Slovakia.274 Three of them  yielded only very small bone samples 
but the fourth, N itriansky Hrádok, contained 356 identifiable animal 
remains. In  the fauna of this la tte r site the numerical proportion of wild 
animals was very low (3.95 per cent). Among the domestic animals the

259 R eich , H ., 1937, p . 2
260 K ubasiew icz, M., 1959, T able  6
261 K ubasiew icz, M., 1959, T ables 2, 5
262 Sobocinski, M., 1963, p . 9
263 K ubasiew icz, M., 1957a, p . 180
264 K ubasiew icz, M., 1957b, p . 191
265 K ubasiew icz, M ., 1955, p . 74
266 K ubasiew icz, M., 1958b, p . 242
267 M yczkow ski, K ., 1960, p . 152
268 K ry siak , K ., 1955, p . 238; 1956b, p . 8
289 K ubasiew icz, M., 1958b, p . 242
270 K ubasiew icz, M., 1955, p . 74; 1957b, p . 191
271 R eich , H ., 1957, p . 2; K ubasiew icz, M., 1959, T ab les 2, 5, 6
272 Sobocinski, M., 1963, p . 9
273 M yczkow ski, K ., 1960, p . 152
274 A m bros, C „ 1958, p . 415; 1962a, p . 255
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frequency of cattle was high above the others (48.59 per cent) followed by 
pigs (26.96 per cent). Caprovines and horses were very rare. Strangely 
enough it is only in the rareness of horses and caprovines th a t the animal 
keeping of this settlem ent resembles th a t of neighbouring settlem ents in 
Poland. The to ta l num ber of wild animal bones was similar a t Budmerice 
(14th- 15th century)275: the to ta l num ber of individuals represented by the 
wild animal bones reached 9 per cent which, in the Mediaeval context, 
is quite considerable. The advance of poultry a t the end of the Middle Ages 
was clearly visible in the domestic fauna, for domestic birds were the most 
frequent among domestic animals, their numerical ratio being over 30 per 
cent, a proportion cattle and pigs, following each other closely, did not 
reach. Caprovines were also rare; horses, on the other hand, were strikingly 
frequent (10 per cent) and so were dogs (8.5 per cent) and domestic cats 
(9.3 per cent).

In  the fauna of Popina in Bulgaria (a village of the 4th - 7 th  and of the 
8th 12th centuries, the bone samples of the two periods, unfortunately, not 
being kept separate) wild animals were extraordinarily rare, representing 
a mere 0.73 per cent. Among the domestic animals there was a tremendous 
predominance of cattle (66.6 per cent) followed by pigs (14.5 per cent). 
Caprovines and horses were rather rare (9.9 and 7.7 per cent respectively); 
dogs and hens also occurred in very low numbers.276

Animal keeping in the greater part of the European USSR, the Mediaeval 
Russ, has been studied in great detail. Bogolyubsky,277 Andreyeva,278 
Gromova,279 Zalkin280 and Pidoplitchko281 dealt with the question from the 
point of view of zoology, Lebasheva282 approached it from the side of archae
ology and ethnography.

I t  can be stated  th a t here too in the Middle Ages hunting was generally 
of little significance compared with animal keeping. The hones of wild 
animals are mostly below 10 per cent of the to tal fauna, though their number 
rises considerably in the settlem ents located in the great swampy forests. 
In  fact in this latter region they exceed even 50 per cent, e.g. a t Grodno 
(12th- 16th century),283 or in the 9 th — 10th century settlem ents in the area 
of Voronezh.284 However, whereas a t Grodno 98.2 per cent of the wild ani
mals were made up of ungulates hunted for their flesh (red deer, bison, wild 
swine, roe deer, elk in this order of frequency) and in one of the settlem ents 
of the Voronezh area (Kuznetsova dacha) the four ungulate species (roe deer, 
wild swine, elk, red deer) made up 70.8 per cent of the hunted animals with 
the remainder comprising fur-bearing animals, in another settlem ent of the 
Voronezh area (Borsevo I) the same ungulates and the saiga antelope made

275 A m bros, C., 1962a, p . 268
276 Iv an o v , S t., 1956, p . 94
277 B ogolyubsky , S. N ., 1929, pp . 75—89
278 A ndreyeva, V . G ., 1940
279 G rom ova, V. I . ,  1948, pp . 113— 123
280 Z alkin, V . I., 1956, pp . 5. ff.
281 P idop litchko , I . G., 1956, pp . 40 — 41, 59; pp . 63 ff., 122
282 L ebasheva, V . P ., 1956, pp . 76 — 93
283 Zalkin, V. I . ,  1951, p . 521; 1956, pp . 178 — 179
281 C rom ova, V. I ., 1948, pp . 122— 123

6 81



up only 35.1 per cent of wild animals, the remainder comprising with 
the exception of the hedgehog and vole — fur-bearing animals; the beaver, 
with its particularly valuable fur being represented by 44.7 per cent. In  the 
early Mediaeval settlements of Latvia, in similar environmental surround
ings, wild animals were also frequent bu t their numerical ratio never reached 
50 per cent of the to ta l number of individuals.285 Here the character of hun t
ing was like th a t  found a t Borsevo I; predom inantly fur-bearing animals, in 
particular beavers were hunted. Thus a t Grodno and Kuznetsova dacha 
the aim of hunting was to  provide food, a t Borsevo I  and in the settlem ents 
of Latvia it was aimed a t acquiring furs.

Pigs and cattle were by far the most frequent domesticated species.286 
Caprovines and particularly horses lagged far behind them. In  the northern 
p a rt of Mediaeval Russ (Staraya Ladoga, Kamno, Pskov) pigs were the 
most frequent among the species of domestic animals, then came cattle 
and caprovines, with horses far behind them. In  the north-east of Russ 
(Suzdal, Staraya Ryazan) cattle were more frequent than  pigs and capro
vines were very rare. In  the so-called Tchornaya (Black) Russ (Grodno) 
cattle and pigs constituted the bulk of domestic anim als; here too caprovines 
and horses were seldom to be found. On the other hand, in the south, in the 
region of Kiev and Volin the importance of pig keeping diminished and th a t 
of caprovine keeping increased. This was due to the effect of the drier 
climate, bu t the fact th a t numerous peoples or ethnic groups to  a greater 
or lesser extent of Turkish origin had given up their nomadic way of life 
and settled down in this southern region, also contributed to  caprovines 
having become more im portant. I t  was also due to  the same peoples th a t 
horse keeping was more im portant in this region than  in the central and 
northern territories. Up to the 14th — 15th century the keeping of domestic 
birds was not im portant anywhere; it is interesting, on the other hand, th a t 
the 12th century Russkaya Pravda mentioned cranes and swans amongst 
domestic birds.287

The composition of animal keeping in Mediaeval Russia as outlined above, 
is greatly reminiscent of the character of animal keeping in the Middle Ages 
in Poland, Germany and Switzerland, bu t proceeding further westward, 
it also resembles the animal keeping of the Slav settlem ents in Schlesw ig- 
Holstein (Oldenburg, Scharstorf288, and of Mediaeval Lübeck,289 H aithabu,290 
etc.). On the other hand it differs from the animal keeping of Hungarian 
settlem ents dating to the beginning and middle periods of the Middle Ages 
which were characterized — as already mentioned — by the m arked fre
quency of cattle and horses, by the rather lesser num ber of caprovines and 
by the small numerical ratio, smaller even than  th a t of caprovines, of pigs.

285 Zalkin, V. I ., 1961, p . 221
286 Z alkin, V. I . ,  1956, pp . 143 ff.; L ebasheva, V. P ., 1956, pp . 178 — 179
287 L ebasheva, V. P ., 1956, p . 179. In  th e  period  o f th e  T urk ish  occupa tion , a n d  

p e rh ap s even  earlier, ta m e d  cranes (and herons) w ere o ften  k e p t in  castles an d  m a n o rs  
in  H u n g a ry  too  (T akáts, S., 1917, pp . 67 ff.)

288 S tam pfli, H . R ., n .d ., p . I l l
289 N obis, G ., 1955, p . 6
290 H erre , E ., N ovis, G., R eq u a te , H ., Siewing, G., 1960, p . 15
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Two types seem to be discernible in the quantitative composition of the 
domestic fauna in Mediaevel Europe: the first associated with peoples who 
settled down earlier and the second with people who settled down only a t 
the end of the Migration Period or the beginning of the Middle Ages. This 
is confirmed in an interesting way by the situation of animal keeping in 
Volga-Bolgaria.291 Here, in the 12th—13th century layers of Velikij 
Bolgár (Pig. 2/35) a great many caprovines were found; then came cattle 
and horses but pigs did not occur a t all. The situation was similar in 13th 
14th century layers, though the numerical ratio of caprovines had fallen 
somewhat and th a t of cattle and horses had risen; pigs had appeared, 
though they  remained rare and reached the frequency of horses only by the 
17th —19th century. (Of course, religious factors also played a p a rt in this; 
the population belonged to the Islam religion which prohibited the con
sumption of pork.)

Com position of the fauna  of V e liky  Bolgár 
(A fter Zalkin)

1 2 th — 1 3 th  c e n t.  1 3 th — 1 4 th  c e n t.  17 th — 1 9 th  c en t,

sp ecim en  in d iv id u a l sp ecim en  in d iv id u a l sp ecim en  in d iv id u a l
% % % % % I %

cattle  31.72 18.95 40.21 25.53 30.13 19.32
caprovines 48.34 48.42 35.69 34.05 47.48 47.34
pig -  -  0.98 5.67 3.21 10.23
horse-ass 14.70 16.84 18.64 17.73 15.56 10.61
camel 0.22 1.05 0.06 0.71 — —
dog-cat 4.95 13.69 3.50 10.64 2.80 9.09

domestic anim als 99.93 98.95 99.08 94.33 99.18 96.59
wild anim als 0.07 1.05 0.92 5.67 0.82 3.41

SUM M ARY

Summarizing the development of animal keeping in Central and Eastern 
Europe it can be stated  th a t the sporadic and isolated domestication of dogs 
and perhaps of sheep carried out in the course of the Mesolithic did not 
launch any genuine animal keeping in this area. European animal keeping 
was started  with the domestic animals — caprovines in an overwhelming 
m ajority — which, in the 7th millennium B.C., in the pre-pottery Neolithic 
in Thessaly found their way from South-W est Asia to  the Balkan Peninsula. 
I t  was from there th a t domestic animals spread towards the north and north 
west a t the very beginning of the Neolithic. By this time the whole European 
Neolithic domestic fauna of cattle, sheep, goats, pigs and dogs had come 
into being. The domesticated horse did not occur until the Copper Age. 
The influence of the animal keeping being introduced from South-W est Asia 
and the local geographical and climatic conditions resulted in the initial

191 Z alkin, V. I . ,  1958, p . 277
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phase of the Neolithic of emergence in the animal keeping based on capro- 
vines and cattle in the Balkan Peninsula and in the Carpathian Basin as 
well as on the la tte r’s eastern border regions. In  some places, however, this 
anim al keeping was hardly more im portant than  hunting and gathering. 
In  the Starcevo culture hunting was still of vital importance in the sub
sistence economy.292 Thus in this region the Neolithic Revolution was not 
as yet established. In  this initial phase of the Neolithic the domestication 
of locally domesticable animals had not yet begun in any significant meas
ure: the local population possessed the animals bu t they had not learned 
or developed a m ethod of domesticating them. As against the above men
tioned territories animal keeping in other regions of Central Europe (e.g. 
Switzerland) and in Eastern Europe was of even lesser significance; domes
tication had not been started  here yet, or only to  a very slight extent.

The next phase in the evolution of animal keeping is characterized by the 
local development in Europe of the techniques of domestication so th a t  the 
settlem ents became independent of the im portation of domestic animals 
Domestic animals were bred locally and their numbers were increased by 
domestication. This process may have taken place in the Middle Neolithic 
(from the 4th millennium B.C. a t the earliest) and lasted, approximately, 
to  the end of the Copper Age. In  this period caprovines were pushed into 
the background by cattle and pigs which were locally domesticable, with 
the exception of South Russia, the Southern Ukraine and the Balkan Penin
sula, where special geographical conditions prevailed; moreover, the latter 
area always m aintained its contacts with South-W est Asia. In  numerous 
regions, such as the Carpathian Basin, the Ukraine and W allachia hunting 
itself served the purposes of domestication.293 In  the same period the 
importance of hunting considerably decreased bu t rose again to a certain 
ex ten t towards the end of the Neolithic. Of course, the proportion between 
hunting and animal keeping as well as the quantitative composition of the 
domestic fauna was subject to  strong fluctuations according to regions and 
cultures. I t  is very interesting to  note, on the other hand, the correspon
dence in the fauna composition of settlem ents of the Tisza H erpály— 
Lengyel complex, the early Tripolye culture, the Funnel Beaker culture 
(= T R B ), the Zseliz group and the Linear Po ttery  culture and the B and
keramik. In  this period also there was a certain influx of elements from the 
south-east associated with a certain domestic fauna, as seen for example 
in one of the components of the Tiszapolgár culture. B ut the domestic fauna 
underwent substantial changes only a t the end of the Copper Age and the 
beginning of the Bronze Age. The horse made its first appearance towards 
the end of this period but its domestication became widespread only in 
subsequent periods.

The next phase of animal keeping began with the beginning of the Bronze 
Age and the end of the Copper Age, when immigrants from the south and 
south-east brought with them  a domestic fauna, which was similar both

292 Childe, V. G „ 1958, p . 49
293 In  K ritc h e v sk y ’s opinion (Childe, 1958, p . 134) an  econom y based  ch iefly  u p o n  

a n im a l b reed ing  a n d  h u n tin g  m a y  h ave  been  th e  m ost efficient w ay  o f  ach iev ing  
success w ith  N eo lith ic  too ls a n d  u n d e r E u ro p ean  soil co nd itions
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in its origin and in its composition to  th a t of the early Neolithic. The leading 
element of this fauna was again the caprovine. Although caprovines could 
not retain the high numerical ratio they had had a t the end of the Copper 
Age — this decrease being due to  the environmental situation in the tem 
perate belt of Europe — and often fell behind cattle, they were more impor
ta n t than pigs. From  the middle of the Copper Age onwards, the large-scale 
local domestication in these regions ceased so th a t the numerical ratio of 
cattle and pigs, which could be locally domesticated, fell considerably. The 
appearance of the horse in large numbers was the characteristic feature of 
animal keeping in this period. This new species of domestic animals became 
particularly frequent in the animal keeping of the steppe cultures of South 
Russia, though it was quite frequent also in the Bell Beaker culture. In  this 
period, the significance of animal keeping compared with hunting increased 
and, generally, the numerical ratio of wild animals fell to  about 10 per cent. 
This phase in the evolution of animal keeping lasted until the appearance 
of the Scythians and Celts and the Romans respectively.

These la tte r peoples promoted animal keeping substantially by introducing 
breeding selection and an expedient feeding of domestic animals, thus 
laying the foundations of conscious animal breeding. Moreover in a way 
which is not yet fully understood these peoples introduced the most fre
quent species of our modern domestic fauna: the domestic hen. This phase 
in the development of animal keeping might be term ed the starting point 
of animal breeding, characterized as early as in the husbandry of the Scythi
ans and Celts by the appearance of well definable breeds. Moreover, in the 
Roman husbandry the improvement of domestic animals can be proved 
not only on osteological grounds but also by the special contemporary 
literature dealing with this subject. In  this period social and economic 
differences grew more sharply defined and are manifested to  a certain 
extent in the numerical composition of the domestic fauna. The Scythians 
— a t least a part of them  — retained the animal keeping characteristics 
of an equestrian nomadic people, with a large num ber of domestic animals 
which could be easily driven (cattle, caprovines, horses). In  contrast the 
Celts who were a sedentary people, bred predom inantly pigs and cattle; 
in their settlem ents caprovines and especially horses were very rare. In  the 
settlem ents of the Roman Em pire cattle were generally the most frequent 
domestic animals, followed by caprovines and pigs in alternating numerical 
ratios. Horses were rare with the exception of m ilitary outposts and camps 
where cavalry were also stationed. Domestic hens could be found in practi
cally every Celtic and Roman site; in Roman towns and villas they often 
occurred in considerable numbers. Hunting, on the other hand, was insignif
icant with all the three peoples, with the exception of some m ilitary garri
sons along the borders, whose fauna showed the same features as th a t of the 
Bronze Age, from which it could be distinguished only by the occurrence 
of Roman breeds of domestic animals. In  the regions of Central and Eastern 
Europe which were not under Roman rule during the Period of the Roman 
Em pire the settlem ent faunas were characteristic of those of the Iron Age, 
and even sometimes of the Bronze Age: hunting played a fairly im portant 
role, animal keeping was archaic; among the domestic animals individuals
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of large (Roman) breeds could only sporadically be found in settlem ents 
near the borders of the Roman Empire.

The domestic fauna of the few Germanic settlem ents of the Migration 
Period was very similar. Here too, the domestic animals were w ithout excep
tion small, primitive breeds, as if the Migration of Peoples has swept away 
the improved Roman breeds of domestic animals from Central and Eastern 
Europe. The essential difference between the faunas of settlem ents of the 
Migration Period and of the Period of the Roman Empire, those areas which 
were not under Roman rule, was the rarity  of wild animals in the former 
settlements. W ith the Migration Period, of whose fauna we know rather 
little, a new phase of animal keeping began, which was characterized by a 
certain decline. In  this period breeding selection and therefore conscious 
animal breeding was in most cases brought to an end. This phase of devel
opment lasted until the late Middle Ages.

Thus, Mediaeval animal breeding was developed from a basis which was 
practically devoid of the results of the Roman Imperial Period. Doubtless, 
owing to the increasing density of the population in this period and the 
rapid growth of territories embraced by agriculture, cultivation and hunting 
diminished almost completely and ceased to  play a role in the acquisition 
of food (with the exception of some E ast European territories where the 
environmental situation was exceedingly unfavourable for agriculture). 
In  fact, hunting became a sport of people in the upper s tra ta  of society and 
remained a source of income in the north-eastern p a rt of Europe. Animal 
keeping on the other hand increased in volume but not in quality. (Breeding 
selection, which would have m eant an advance in quality, survived a t most 
sporadically predom inantly with respect to horses and dogs.) Differences in 
the fauna associated with differences in social position and settlem ent forms 
which had been evident since the period of the Celts and the Romans, 
became even more conspicuous in the Middle Ages. By Mediaeval laws 
hunting was only perm itted to the nobility (commoners were allowed to 
hunt only as a result of special royal privileges granted to  them  and then 
they could hunt only certain animals in certain determined areas). Thus 
a large number of wild animal bones was found only in the m aterial of royal, 
aristocratic or episcopal residences, castles and manor houses. The bones 
found in villages or common towns comprised virtually w ithout exception 
exclusively domestic animal (or fish) bones. Among the bone samples from 
royal residences there occurred imported species of domestic animals 
(peacocks and perhaps also guinea fowl and turkeys). In  towns there were 
more domestic fowls and fewer horses than  in villages. The importance 
of poultry, especially hens, continued to increase in the course of the Middle 
Ages until finally its numerical proportion exceeded th a t of the most 
frequent domestic mammals. W ith respect to  the composition of the fauna 
of domestic mammals the early Mediaeval settlem ents can be divided into 
two groups. The Slav and Germanic settlem ents of Central and Eastern 
Europe, towns and villages alike, belong to the first group, as do Hungarian 
towns. The second group comprises the Hungarian villages of the Period 
of the Árpád D ynasty as well as the settlem ents of peoples who had settled 
down in Southern Russia and the south of the Ukraine not long before.
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The animal keeping of the first group is characterized by an alternating 
predominance of pigs and cattle; capro vines being much rarer, and horses 
being very rare or completely missing. (In these settlem ents horses were 
not eaten in general, or, if they were eaten, as was the case e.g. a t Grodno,294 
they occurred in very low numbers only.) W ith the other group cattle or 
caprovines were the most frequent domestic animals, though the numerical 
proportion of horses in the domestic fauna was also fairly high (often greater 
than  caprovines); pigs, on the other hand, were very rare. (In this group 
horses were eaten, as is indicated by the great number of broken up bones 
of horses.) Animal keeping of the two groups differed also in its quantitative 
composition but also in the utilization of the different species. In  the first 
group cattle were used predom inantly for their draught power and were thus 
animals of agriculture. This is indicated by the relative infrequency of cattle 
in those settlements which were surrounded by marshes and thus could 
only possess agriculture on a very limited scale. In  these settlem ents the 
numerical ratio of pigs also decreased although not to such an extent, their 
place being taken by animals hunted for their flesh. In  settlements where 
the environment was not very suitable for agriculture, bu t where wild ani
mals were hunted not primarily for their flesh but for their fur (9 th— 10th 
century settlements in Latvia) cattle declined as a draught animal, bu t pigs 
which provided m eat retained their high frequency. The numerical propor
tion of sheep on the other hand, which were bred mainly for their wool, 
remained unchanged. W ith the second group horses were a t least as impor
tan t draught animals as cattle; cattle, horses, caprovines and pigs played 
a part as m eat animals, whereas sheep had an additional use with their 
wool. W ithin the first group there was no essential difference between the 
animal keeping of Slav and Germanic peoples; neither within the second 
group was there a difference between th a t of the Magyars and of the peoples 
of Pontus. Thus the differences between the two groups were not of ethnic 
origin; they were the differences in animal keeping between those people 
who had been sedentary a longer time and those who had been settled for 
a fairly short time but had preserved the traditional numerical ratio in the 
composition of their livestock.

The next phase in the evolution of animal keeping began in the final phase 
of the Middle Ages, in the 14th 15th century, and lasted till the beginning 
of modern times, when scientific animal breeding was launched. In  this 
period conscious animal breeding commenced again and resulted in the 
appearance of new breeds of domestic animals. No essential change in the 
relationship between animal keeping and hunting took place, though hun t
ing gained ground temporarily in areas where long-lasting wars disturbed 
the order of the economy (e.g. the time of the Turkish occupation of H un
gary). A decrease in mammals and an increase in birds was characteristic of 
the evolution of the domestic fauna. In  the same period a final wave of south
eastern domestic fauna invaded certain territories; the Turks introduced to 
some regions they had occupied an animal keeping dom inated by caprovines. 
This, however, neither spread generally nor did it exert a lasting effect.

294 L ebasheva, V. P ., 1956, p . 121
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FACTORS INFLUENCING THE DEVELOPMENT 
OF THE DOMESTIC FAUNA

Finally we should like to investigate another group of questions, viz. the 
factors which influence or bring about the quantitative and qualitative 
character of domestic fauna, th a t is the causes which — separately or com
bined — render a species frequent or rare in the domestic fauna. The 
answers to all these questions have been included in the discussion of the 
historical evolution of animal keeping; here we a ttem pt only to  group and 
to  summarize them.

Indeed, the problem is rather complex. I t  is possible here to  enumerate 
a t least seven groups of factors which contribute to quantitative composi
tion of the domestic fauna:

1. Geographical and climatic factors.
2. Factors connected with zoogeography and domestication.
3. Factors connected with the use of the domestic animals.
4. Ethnic reasons.
5. Factors associated with class-structure and types of settlement.
6. Factors connected with the techniques of husbandry.
7. Religious causes.

The effect of these factors may, of course, become mixed, they may follow 
from each other or they m ay overlap. In  addition, the effect of each factor 
is not identical in different periods. Thus, for example there is no doubt 
th a t environmental factors are universally the most im portant; similarly it 
is clear th a t in prehistoric times zoogeographic factors and questions of 
function were of decisive importance, bu t later the significance of these 
diminished compared with the increasing effect of the four last factors 
mentioned above; nevertheless the environmental factors m aintained their 
decisive significance. I t  is impossible a t present, however to  judge the reasons 
in a particular case for some of the subsidiary factors exerted a stronger 
influence than  the others.

I. Geographical and climatic factors are closely linked and in fact cannot 
be separated. From  the very beginning of domestication they  affected its 
development and do so even today, although to a lesser extent. These factors 
can influence the spread and frequency of a species of domestic animals 
not only through the conditions of the soil and the tem perature bu t also 
through the fodder reserves.

We do not w ant to refer a t this point to  such extreme examples as the 
case of the arctic regions under the special conditions of which only reindeer
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and dogs can survive. I t  can also be observed in the tem perate zone th a t on 
large plains, unless they comprise the steppes, the domestic animals are 
large species. A good example of this is the Great Hungarian Plain where 
from the Neolithic up to  the end of the Middle Ages cattle were the most 
frequent domestic animals. (Horses may also be taken into consideration, 
bu t they did not occur in this region in the Neolithic, and in later periods 
their num ber was smaller than th a t  of cattle for reasons to be discussed in 
two points below.) During the above period cattle were pushed into the back
ground only when people arrived from other geographic surroundings bring
ing along their livestock, whose composition had been adapted to a different 
environment. The animal keeping of peoples intrusive to  the Great Plain, 
however, was quickly transform ed to adapt to  local environmental con
ditions.

W ith large plains of steppe character, as e.g. in the settlem ents of South 
Russia and the South Ukraine, sheep take the place of cattle.295 Among the 
karstic and dry mountains of Mediterranean or Sub-Mediterranean areas 
which provide only scanty pasture of a poor quality, sheep and goats are 
frequent296 and pigs are more im portant in wooded, humid and m arshy 
regions.

Climatic changes also influence the formation of the domestic fauna. 
From  this point of view there is an essential difference between wild and 
domestic fauna: if the climate changes to  one to which the wild species are 
not suited, they m ay migrate, bu t domestic animals are unable to  do so. 
And yet, the climate has an effect on the composition of the domestic fauna 
in th a t man, the m aster of domestic animals, is compelled to  transform  his 
animal keeping to  suit the changed climate. Transformations in the fauna 
of the Bronze Age settlem ent a t Tószeg is the best example of this.297 This 
settlem ent by the river Tisza was occupied throughout the Bronze Age. 
During the 1948 excavations the bone samples were collected according to  
layers. Analysis of the bone samples indicated the effect of the climate 
which had become humid and cool during the Bronze Age in transforming 
not only the wild, bu t also the domestic fauna: the num ber of species more 
suited to  a dry climate decreased whereas those which like hum idity 
increased. (Since domestic animals cannot escape the change of climate 
they try  to  adapt themselves to the new conditions by changing their 
character -  this problem is discussed in the relevant chapters.)

2. There is a close connexion between the frequency of domestic animals 
and zoogeography and domestication conditions. This was already evident 
in the early stages of domestication, for a species can only be domesticated 
in a place where its wild form exists.298 Moreover, in the initial stages of 
animal keeping a particular domestic species was only frequent in places 
where its domesticable wild form lived and where man actually domesticated 
it. Thus, for example caprovines found their way in a very high numerical

295 P idop litchko , I . G ., 1956, pp . 90 ff .; Zalkin, V. I . ,  1958, p . 277
296 See R . P o p o v ’s w orks, as w ell as B oessneck, J . ,  1956d, pp . 1 ff.; 1962, p . 28; 

Jo s ien , T h ., 1956b, p . 724
297 B ökönyi, S., 1952a, pp . 108— 109
298 D yson , R . H ., 1953, p . 661
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ratio to  the Carpathian Basin in the beginning of the Neolithic in vain, 
since they had no domesticable wild ancestors in this area and thus they 
had soon to surrender their predominance to cattle and pigs, which had 
wild ancestors locally. As already mentioned, this was due to the fact th a t 
under the prevailing conditions of the Neolithic and the early Copper Age 
and the poor knowledge man had about animal keeping, the progeny of 
domestic animals was unable to ensure m eat and, a t the same time, to 
increase the quantity  of livestock. For this reason man — who learnt the 
other uses of domestic animals — made use of the possibility of domesti
cation too with a view to increasing his livestock. Thus it is understandable 
th a t the species th a t could not increase their number except by natural 
multiplication became less im portant than  those which were able to increase 
their num ber both by natural multiplication and by long-term domesti
cation.

As we have seen, there are two species in the tem perate belt of Europe 
th a t have local wild forms: cattle and pigs. And, indeed, in the course of 
prehistoric times and particularly of the Neolithic and the Copper Age these 
two species were the most frequent in this area. In  the case of cattle local 
domestication explains why this species was the most frequent domestic 
animal in the Great Hungarian Plain. The horse as rival species had no 
domesticable form in the area bu t in the Pontus region, where its wild ances
tors lived; horses became very frequent as soon as domestication started.

3. Use also had a role in deciding whether a species of domestic animals 
should spread or become rare. Boettger has classified useful domestic ani
mals into six groups: 1. hunting companions and watch animals, 2. animals 
supplying m eat, 3. animals producing foodstuffs, 4. animals yielding 
clothes and decorative articles, 5. saddle and draught animals and beasts of 
burden, 6. animals carrying messages.298

The above enumeration reveals th a t certain domestic animals can be 
included in one group only, i.e. they have only one use; while others can 
be referred to several groups. Excepting horses and dogs all our domestic 
mammals passed the stage of one use (at the beginning each was only a 
m eat animal), some, e.g. the pig, has remained a t this stage, while the others 
proceeded towards several uses.

Under prehistoric conditions man preferred the species of domestic 
animals - whose number increased in the domestic fauna — th a t had the 
highest number of possible uses. (Today the tendency prevails to  breed for 
one use only, since the increase of the yield can be achieved only by special
ization.) Thus, within the species of cattle, which used to  have three uses 

- milk, m eat and draught power man attem pts to select breeds for 
milk and others for meat, whereas the draught power is wholly neglected 
because it is almost entirely replaced by machines. (It is on account of its 
threefold use th a t cattle are so frequent in the prehistoric sites of the European 
tem perate belt, and this is the th ird  reason why it preceded the horse in the 
prehistoric fauna of the Great Hungarian Plain, since the horse has bu t two 
uses: meat and draught power.) 299

299 B o ettg er, C., 1937, p . 2346
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In  the course of time the use of different domestic animals has also under
gone a change. The above discussion has shown the evolution from one 
use into several; bu t it has to be pointed out th a t a new use often eclipses 
an  old one. And if the new use did not occur with another species and was 
particularly valuable for man he perhaps even a t the expense of other 
domestic animals — started  breeding th a t species, whose numerical ratio 
consequently increased in the fauna. Sheep is an example to illustrate this. 
In  the early Neolithic, and later again a t the beginning of the Copper Age 
large stocks of sheep were introduced to Central Europe, bu t the geographic- 
climatic conditions were not conducive to their multiplication nor did their 
domesticable wild form live here, thus sheep could not reach a considerable 
frequency in the domestic fauna. B ut by the end of the Copper Age, the 
ratio of woolly individuals, which had occurred bu t sporadically in the 
Neolithic, rose within the species and owing to  peoples changing over from 
leather and skin garments to wool, sheep acquired the second place in 
frequency and a t times even preceded the cattle.

4. Doubtlessly there is a connexion between the frequency of the domestic 
fauna and ethnicalism. For how could it be otherwise explained th a t the 
quantitative composition of the animal keeping of two peoples, living at 
the same time under similar geographic conditions and identical possibilities 
o f domestication should differ? Here is an example to  show this in the 
Carpathian Basin: the faunal compositions of the Tisza culture and of the 
Zseliz group of Linear pottery. Both cultures kept cattle, first of all. How
ever, with the former pig was the second im portant domestic animal and 
caprovines with the latter, and this is consistently shown a t every settle
ment of either people.

B ut the reverse may also be true th a t cultures evolving from each other, 
or bearing close relations have a domestic fauna of a very similar or often 
identical composition. The Tisza culture again provides a good example; 
its animal keeping being identical practically in every detail with the Her- 
pály and Lengyel cultures, which developed from it. The la tter is also similar 
to  the Luziánky group in Slovakia being a close relation. Economic condi
tions should have more weight in determination of prehistoric cultures 
(besides animal keeping, hunting should also be considered, for these 
two pursuits represent a highly significant part of prehistoric economy). 
The exploration of this economic basis will certainly throw a different light 
upon the other factors too.

However, not only in prehistoric times but in later periods too the differ
ences in ethnicalism brought about changes in the composition of the 
domestic fauna, bu t these divergences were often linked with dissimilarities 
in geographic conditions, manners of husbandry or religious prescriptions. 
Thus, e.g. the Scythians chiefly kept species th a t could be easily herded 
(cattle, caprovines, horses), whereas in the livestock of the Celts the pigs 
dom inated and there were only a few horses. B ut the difference in the early 
Middle Ages between the animal keeping of the Germanic and Slav peoples 
on the one hand and of the Magyars and the peoples of the steppes in South 
Russia and in the Southern Ukraine on the other was not of an ethnic 
character bu t was much influenced by date of settling down, the more so
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as the contemporaneous domestic fauna of the Hungarian towns and castles 
was like th a t of Slav and Germanic settlements.

5. The differences in animal keeping caused by class structure and various 
forms of settlem ents emerged a t the time of the Celts and also during the  
period of the Roman Empire. We have already seen the differences between 
the domestic faunas of a Roman villa farm, military camp, canabae, a border 
outpost or the village of the native population. The origins of modern animal 
keeping can be seen in the first three, whereas the la tte r is quite prehistoric 
in this character; i.e. the domestic fauna reflects not only the m anner of 
the  settlem ents b u t also the differences in the way of life. (In the first three 
types of settlem ent the beginnings of a civilized way of life can be observed, 
whereas in the la tte r two a practically prehistoric way of life is pursued.) 
Likewise there are m arked differences between the domestic fauna of 
Mediaeval villages, towns, royal, aristocratic and episcopal residences and 
m anor houses of the nobility.

We shall not dwell upon the differences im portant in animal keeping and 
hunting bu t shall discuss only the dissimilarities in animal keeping. In  the 
development of animal keeping villages were always lagging behind towns 
and castles, etc. Here, no doubt, tastes played a role, for the bone samples 
of settlem ents do not represent accurately the numerical composition of 
the domestic fauna. Moreover, animal keeping in towns and castles was 
minimal for the greater p a rt of the m eat requirements was covered by ani
mals driven up from the villages. I t  is obvious th a t they  procured such ani
mals from the villages — be it by means of purchases or compulsory deliv
eries, or, in the case of the nobility and aristocracy from their estates 
whose m eat they liked. On the other hand, the peasantry ate the m eat they 
liked or rather w hat had been left for them. I t  is also doubtless th a t certain 
species (pigs and hens), whose bones frequently occurred among the samples 
found in towns could be kept there too for they needed little space only, 
moreover, because they could be fed almost entirely on the garbage of tbe 
household.

Ever since the Roman Period the fare of the privileged often comprised 
imported animals (peafowl, guinea fowl, etc.), unaccessible to  the poorer 
classes, which stratification also contributed to the differences in the domes
tic fauna.

6. The fact th a t different ways of husbandry entail domestic faunas of 
different quantitative compositions is quite obvious. Evidently, nomadic 
herdsmen will keep, first and foremost, domestic animals th a t can easily 
be driven (cattle, caprovines, horses); tilling the soil with a plough demands 
a number of draught animals (cattle, horses) bu t if the natural surrounding 
is not suitable for this type of agriculture the numerical proportion of these 
species will decrease even with the same people. This group of factors is 
often blended with many previous ones (geographic-climatic and ethnic 
reasons, structure of society and settlem ent forms), consequently it is often 
impossible to  decide which factor has played a part.

7. Finally, religious rules may also play a role in the quantitative com
position of the domestic fauna. Herodotus reported on the Scythian tribes 
not eating pork (Zalkin also referred to settled Scythians th a t they were
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reluctant to  keep pigs300), and the same was noted down on the Semitic and 
Ham itic pastoral people, too.301 The best known example is the prohibition 
forbidding Jewish and Muslim people to  eat pork. And th a t this prohibition 
was observed — a t least by Muslims — is evinced by the bone samples 
found a t the residence of the Pasha of Buda, in which out of the 1460 iden
tified bones only five originated from pigs. Of course, these religious restric
tions can in most cases be traced back to  geographic, ethnic, social and even 
hygienic reasons (in the case of the pig, e.g. to trichinosis).

300 Zalkin, V. L , 1964a, p. 15
301 A ntonius, О., 1922, p . 242
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T H E  E M E R G E N C E  O F  T H E  S P E C IE S  O F  
D O M E S T IC  M AM M ALS IN  C E N T R A L  

A N D  E A S T E R N  E U R O P E

CATTLE

T H E  IM PO R T A N C E  O F  CA TTLE

I f  we regard the domestic animals of the tem perate zone from the view
point which is nearest and most closely linked with man, no doubt the 
horse and the dog will stand first; bu t considering usefulness and the m ani
foldness none can vie with cattle. Zeuner is absolutely right when he 
writes: “ I t  is no exaggeration to  say th a t the domestication of cattle was 
the most im portant step ever taken by man in the direction of exploitation 
of the animal world, after the initial step of the domestication of the dog.” 1 
Indeed, the domestication of cattle opened up new paths in animal keeping, 
the species spread very quickly as a domestic animal and became the leading 
member in animal keeping.

In Central and Eastern Europe this has been our most im portant domestic 
animal and even if in certain periods, regions or with certain peoples some 
other species were more favoured as m eat animals, up to modern times its 
economic importance has not been surpassed by any other species. In  ana
lyzing the reasons we have to  refer to  examples in Hungary.2

In Hungary, cattle were not only the most im portant bu t with the 
exception of two or three epochs or cultures up to  the end of the Middle 
Ages — also the most frequent domestic animals. This can be traced back 
to three reasons.

The first is geographic and climatic in character. Plains, unless they are 
of the steppe type, are prim arily suitable for the keeping of large animals. 
Among small ones goats are the domestic mammals of mountainous and 
hilly regions, sheep of drier plains, pigs of wooded areas rich in waters. 
Under such circumstances cattle in H ungary had only one rival: the horse. 
B ut horses appeared only in the Copper Age and in greater numbers a t the 
very beginning of the Bronze Age, and they could not compete with cattle for 
the following two reasons: as far as climatic conditions were concerned the 
warm and drier climate of the Neolithic gave an advantage to  cattle, which 
is proved by its number, sometimes amounting to 80 — 90 per cent, in the 
domestic fauna of the settlements. In  the Bronze Age, however, when the

1 Zeuner, F . E ., 1963, p p . 240 — 241
s B ökönyi, S., 1962a, p p . 77— 78
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climate was cooler and more humid, its ratio declined to  two-thirds or to  
half of the former.

The other reason why cattle were so frequent is connected with domesti
cation. To reach a high frequency in a certain region under the conditions 
of prehistoric times it was also necessary for a domestic species to  have 
a considerable number of the species of wild animals inhabiting the territory 
in question, i.e. animals suitable for domestication. I t  was from this wild 
stock th a t prehistoric man could increase his stock of domestic animals.

The th ird  reason why cattle played a predom inant role in H ungary’s 
domestic fauna too was its threefold use. Already from the end of the Neo
lithic onwards cattle were equally useful for their meat, milk and draught 
power and from these points they had no rivals under tem perate con
ditions.

G R O U P IN G  O F T Y P E S

Before going into the question of the origin of cattle let us survey in 
brief the types into which this species can be grouped.

The grouping is based on differences of the skull. The classification accord
ing to types of domestic cattle was started  by Rütimeyer, who distinguished 
three types from the bone samples of Swiss lake dwellings.3 4

1. The primigenius type; characterized by its craniological correspondence 
with the aurochs (Bos primigenius Boj.). The skull of this type is a reduced 
replica of th a t of the aurochs and is characterized, primarily, by long and 
thick horn cores, a broad and straight frontal ridge and a fla t and not uneven 
front. Spanish cattle kept for bull-fights and Scottish park  cattle may be 
considered as characteristic representatives of the primigenius type.

2. The brachyceros type: as evinced by its name this type is characterized, 
first and foremost, by the short and th in  horn cores. Other features are a 
narrow, wavy frontal ridge hollowed in the middle and the narrow and 
relatively long front (on account of this characteristic it  is mostly term ed in 
Anglo-Saxon literature rather as longifrons), which, in contrast with the 
front of the former type, is very uneven. Cattle of the brown group of 
breeds are the best known representatives of the brachyceros type.

3. The frontosus is characterized in the first place by its wide front, 
roof-like frontal ridge and short horns. At first Rütim eyer supposed th a t 
this type had had an independent wild ancestor bu t later he proved th a t 
essentially it is only an improved form developed from the primigenius 
type. Swiss piebald cattle are considered to be its most characteristic repre
sentative.

Wilckens added a fourth type: the brachycephalus.i In  addition to  short 
horns and a wide, uneven front a m arked shortening of the facial part is 
characteristic of it. The la tter feature in an extreme may produce a pug- 
head. The describer considered Ering and Tux-Zillertal cattle to  be the 
characteristic brachycephalus breeds. B ut it soon turned out th a t in the

3 R ü tim ey er, L ., 1861, pp . 135 ff.
4 W ilckens, M., 1877, pp . 165 ff.
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course of domestication the skull and particularly its facial part generally 
becomes shorter and th a t individuals with such shortened facial parts can 
be found in every species and breeds alike. Consequently, the brachycephalus 
cattle should not be considered as an independent type.

Arenander described the fifth  type, calling it alceratos.5 6 This type is 
characterized by its hornlessness. The describer thought th a t proceeding 
northwards one would find an increasing num ber of hornless cattle, which 
state was not attribu ted  to human interference. This approach was not new 
since it had been described as early as in the 5th century B.C. by Hero
dotus: : “ . . . in warm areas horns will quickly appear bu t in b itterly  cold 
ones cattle will not have any horns or if they have any they will be very 
short.”0 Strabon, a contem porary of Augustus, was of the same opinion and 
he noted th a t in cold regions some cattle are hornless by nature, bu t he 
also pointed out th a t “ . . . some have their horns cut off (because th a t part 
of their bodies is very sensitive to the cold).”7 Rütimeyer8 and David9 did 
not consider hornless cattle an independent type but a variant of other 
types. This view is even better founded today when — the keeping of horn
less cattle having become virtually a fashion — hornless individuals can be 
bred by will in any breed through human breeding selection.

The orthoceros was established by Stegmann10 as the sixth type. This 
group includes certain steppe cattle of Central Asia and Eastern Europe 
(Kirghizean, Kalmuck cattle of the Don, of Nogai, etc.) which have rela
tively long, erect horns. Their skull is elongated and wedge-shaped tapering 
forwards and its height measurements are great. The frontal crest between 
the horns is narrow and straight and sometimes has a small protuberance 
in the middle. The describer separated these from the 'primigenius group and 
believed th a t they had zebu interbreeding. However, it is highly probable 
th a t these cattle belong to the primigenius group, being local variants. (Later 
we shall see th a t the aurochses of dry regions were lighter, had narrower 
skulls and more erect horns than  was usual.) No doubt, the narrow skull 
and frontal ridge of the orthoceros group point to links with the zebu. Be
sides, long horned H ungarian grey cattle are close to this type, which again 
shows th a t the type corresponds with the primigenius of dry territories.

The last group comprises the zebus, characterized by their fat lump 
(neck or withers hump; segregable into two sub-groups), bu t their very 
narrow and elongated skulls and their narrow frontal ridge between the 
two horns. There are both short and long horned variants among them. 
They are not discussed here because they do not play any part in the animal 
keeping of the areas under investigation.

Essentially European domestic cattle can be classified into two types: 
the primigenius and the brachyceros. There are such great craniological 
differences between the two types th a t quite a num ber of researchers in-

5 A renander, E . O., 1896, pp . 15 ff.
6 H erodo tu s , IV . p . 29
7 S trab o n , G eographica, V II  — 3, p . 18
8 R ü tim ey er, L ., 1865, p . 220
9 D av jd , A ., 1897, p . 28

10 S tegm ann , F . P ., 1912, pp . 39 ff.
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sist on their different origins. Frantzius was the only author who supposed 
th a t all types of European domestic cattle had non-European wild ances
tors,11 Zengel, on the other hand, excluded the aurochs from a direct 
lineage of the ancestors of domestic cattle because he considered the prim i
genius type to  have been bastards of the aurochs and of domestic cattle,12 
Arenander again supposed a hornless ancestral form.13 A part from these, 
other authors agreed th a t the aurochs was the wild ancestor of a t least one 
type of cattle, the primigenius.

B ut there was another question to  be answered. W hat was the wild 
ancestor of the brachyceros type of domestic cattle? The first group of 
authors traced their origin back to the banteng holding the view th a t the 
zebu was the link between the banteng and the brachyceros type. Rütimeyer 
was the first to  profess this view,14 which was then spread by C. Keller and 
his school.15 However, this camp soon lost its adherents when the thorough 
examinations pursued by Gans proved th a t the skull of the banteng, es
pecially its occipitals, differed so much from th a t of the taurine forms th a t 
no link of origin can be found between the two.16

Another group of authors attem pted to  derive the brachyceros type from 
a separate, short horned wild species. Owen was the first to  describe small 
cattle allegedly found in Pliocene and Pleistocene layers in England, which 
he, a t first, called Bos brachyceros. Later, however, when it turned out th a t 
Gray had given the same name to  a West-African water buffalo, he term ed 
it Bos longifrons.17 Later similar finds were discovered in different parts 
of Europe, the most significant of which were found in different late diluvial 
and early alluvial sites in Galicia and Poland and described by Adametz 
under the name of Bos europaeus brachyceros,18 I t  was on the grounds of 
these finds th a t Adametz first professed brachyceros domestic cattle to have 
originated from the short horned wild cattle. This theory gained acknowl
edgement in a very wide circle and stim ulated Amschler to  describe just 
before the Second W orld W ar the short horned “wild cattle” , the Bos 
brachyceros arnei, from SouthW est Asia.19 And although as early as in 1927 
Koch doubted the wild character of Adam etz’s Bos europeaus brachyceros20 
and Szalay contested it in 1930,21 its legend vanished only after the Second 
W orld War. La Baume proved th a t in all probability Adam etz’s short 
horned cattle was alluvial domestic cattle,22 and th a t Amschler’s Bos 
brachyceros arnei was the cow of the aurochs.23 The skull found a t Pam iat-

11 F ran tz iu s , A ., 1877, p . 35
11 Zengel, W ., 1910, p . 168
13 A renander, E . O., 1896, p . 42
14 R ü tim ey e r, L ., 1861, p . 142
15 K eller, C „ 1909, p . 74
16 Gans, H „  1915, pp. 48 ff.
17 Owen, R „  1846, p. 213
18 A dam etz, L., 1898, pp. 37 ff.; 1915, pp. 1 ff.
“ Amschler, J .  W ., 1939a, p. 115; 1939b, pp. 106 ff.
20 Koch, W ., 1927, p. 358
11 Szalay, A . B ., 1930, p . 185
22 L a  B aum e, W ., 1947, p . 313
23 L a  B aum e, W ., 1947, p . 315
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kowo and described by Adametz was considered by Lengerken too to have 
belonged to  domestic cattle, on account of its asymmetric horns.24

A th ird  group of authors derives all types of domestic cattle (most of 
them  even the zebu) from the aurochs. Nehring was the forerunner of this 
group, who set forth th a t the brachyceros domestic cattle too originated 
from the aurochs or from one of its variants.25 Today Nehring’s theory is 
widely recognized, though its followers are split into two groups: the first 
considers the typical Bos primigenius to  have been the wild ancestor of all 
types of domestic cattle, whereas the other one deems it to  have been the 
wild ancestor only of primigenius type of cattle, and derives the brachy
ceros type from a small variant of the former.

I t  is most likely th a t in the question of the origin of cattle the assumption 
of a monophyletic origin is the right one. However, to  give final decision 
it would be necessary to  examine the bone samples of the aurochs — accu
m ulated in considerable quantities by now — on grounds of the same 
principles and by means of a uniform method. The investigation of the bone 
samples of the Ice Age to  ascertain whether they  show differences of sub
species or breeds th a t could have been essential in the evolution of the two 
types of domestic cattle would be of particular importance. The examina
tion of the so-called “dwarf aurochs” (Zwergur) would be especially impor
tan t, for they  were considered by Nehring to  be degenerated aurochses,26 
by Leithner to be cows of the aurochs,27 and by Hilzheimer to  be domestic 
cattle in the first stage of domestication.28 I t  would be highly im portant to 
decide w hat role dwarf aurochs could have played in the development of 
the brachyceros type. In  our view this is the cardinal point of the whole 
question about the origin of cattle. Today it is custom ary to  separate finds 
of the aurochs from those of cattle on grounds of order of magnitude. The 
essence of this separation, based on practical experience, is th a t bones 
above certain measurement limits are said to  belong to  the aurochs and 
below them  to cattle. (Quite recently this separation has been rendered 
more subtible by examining the fine structure of the bones through R oent
gen methods.29 However, this has not altogether solved the problem.) 
I f  the selection is based on bone measurements as described above, in Neo
lithic sites — where bones both of wild and domestic cattle may be encounter
ed — in cases when bones of small aurochses turned up they would almost 
certainly be identified as those of domestic cattles. For this very reason the 
examinations should be performed on Pleistocene aurochs bones, because 
here the possibility of the occurrence of domestic cattle’s bones is excluded 
and so is the error of identification.30

However, small aurochses keep on appearing again and again in litera
ture. Thus, lately Burtchak-Abramovitch described Pleistocene small

24 Lengerken, H . v., 1955, p. 15
“ Nehring, A., 1888a, p. 230
26 Nehring, A., 1888a, pp. 2 3 0 -2 3 1
27 Leithner, О. V., 1927, p . 27
28 H ilzheim er, M „ 1928, p . 108
29 B ökönyi, S., K álla i, L ., M atolcsi, J . ,  T a rjá n , R ., 1964, p p . 3 ff .; 1965, p p . 330 f f .
30 B ökönyi, S., 1962a, p . 79; 1962c, p . 182
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aurochses from B aku’31 and Perkins from the Shanidar Cave in North 
Iraq .32 U nfortunately, the stratigraphic position of Burtchak-Abram ovitch’s 
finds is yet to  be checked. Concerning the “phalanxes of aurochses” in 
Shanidar it has already been sta ted  th a t they either originated from red 
deer, or else they were bones of domestic cattle washed in from upper layers.33 
On the other hand, it is a fact th a t to  breed small domestic cattle it was not 
absolutely necessary to domesticate small aurochses, for, in the course of 
domestication, the size of the animals diminished considerably within a 
very short period of time. And because only young animals could be domesti
cated man was not obliged to seek for the smaller variants of aurochs, which 
should be broken in more easily as was supposed by Leithner34 * and by 
several other authors who adopted his view.33 However, under unfavourable 
natural conditions small individuals or even whole populations may have 
developed among aurochses. Here we have in mind, first of all, the dwarfing 
tendency in an island stock, bu t poor conditions of nourishment, an un
suitable biotope, etc. may also cause a decrease in size.

Besides, in the emergence of brachyceros domestic cattle it m ay have 
happened th a t  the brachyceros skull form represented a more advanced 
sta te  of domestication. In  this case domesticated cattle had to pass the 
primigenius “phase” , a t which some of their groups remained; others 
evolved further and reached the brachyceros “ phase” . W hy certain groups 
kept on developing and others failed to  do so — is not known. The above 
m ay be supported by the finds in the Neolithic settlem ents of Hungary 
where the primigenius type emerged during the domestication of aurochses, 
bu t simultaneously, though in smaller numbers, brachyceros cattle also occur
red, with more advanced features of domestication. W hether these latter 
were the result of local domestication or had found their way there from 
other places remains an open question.

T H E  A U R O C H S

The aurochs is of Indian origin, for the first known representative 
of the bovids in the strict sense of the term  — first of all of the Bos sub
genus — is the wild cattle known by the name of Bos planifrons R iit. 
found in Pleistocene layers in India. One of its descendants, evolved in the 
later part of the Pleistocene, was the aurochs, which already during the 
Pleistocene began to advance westwards. In  South W est Asia this advance 
split into two branches: one proceeded along the southern coastal region 
of the Mediterranean and reached as far as N orth W est Africa.

These were the southern aurochses of especially slender individuals. On 
grounds of their slender bones and their erect and open horn form Hilzheimer 
described a separate subspecies, denominated Bos primigenius hahni.

31 B u rtch ak -A b ram o v iteh , N . I . ,  1957, p . 165; pp . 184 ff.
32 R eed , C. A ., 1960, p . 141
33 R eed , C. A ., 1961, p . 34; P erk in s, D ., 1964, p . 1565
31 L e ithner, О. V ., 1927, p . 134
33 H ilzheim er, M „ 1917, p . 87
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Modern research, too recognized this sub-species36 and Lehman even raised 
it to  the rank of a species, which, in his view, m ay have constituted a link 
between the Bos primigenius and the Asian Bos namadicus,37 The other 
branch evaded the M editerranean in the north and reached Europe by this 
way.

(Aurochses of the former branch could not get to  Europe through Gib
raltar since this continent was separated from Africa by straits already in 
the Pleistocene.38)

The type of aurochs referred to in literature evolved in Europe. The 
withers height of the females was 150 —155 cm, th a t of the bulls reached 
170 cm.39 (These figures refer to  the aurochs of the Holocene; those of the 
Pleistocene were even bigger and more powerful and their horn cores longer 
and thicker.40) A broad and straight frontal ridge bulging only seldom and 
very gently between the horns, bu t slightly protruding orbits and deep 
temples were typical of their skull being narrow and longish. The horns 
and horn forms were also highly characteristic. The typical Central Euro
pean form had horn cores without necks and with the bulls bone-beads 
around the base. There the horns point outwards and a b it upwards only 
to  tu rn  forwards and outwards in a wide curve, whereas the tips point 
inwards and a b it upwards. Thus the span between the tips of the horn 
cores is smaller than  the distance between the largest curves. This horn 
form can be observed not only on the skulls bu t also in prehistoric, first 
of all Paleolithic, pictures, etc. representing aurochses. The aurochs was 
often represented in prehistoric a rt even in periods when the species, owing 
to excessive hunting, had become quite rare (Eig. 3).

The same representations contributed — side by side with the bone 
samples — to the reconstruction of the anim al’s stature, too. The aurochs 
had a strong neck, without a dewlap, bu t the other parts of its body may 
have been poor in muscles compared with our present m eat cattle. Its  
withers hardly protruded, its rum p was relatively short and its legs long. 
(On these grounds the Augsburg picture of the aurochs originating from 
the first half of the 17th century41 presents a correct picture of the animal 
— with the exception of the horn form, which resembles ra ther th a t of the 
southern form — as against the reconstructions of Herre42 and Lengerken43 
where the horn form is authentic bu t otherwise the animal looks like a 
breeder bull of today.) The values of withers heights show th a t there were 
significant size differences between the two sexes of the aurochs.44 The 
colours of the two sexes also differed considerably. Concerning the colour 
of the aurochs the authors set out from the Schönebeck find, where the 
hide survived on a small part of the skull. The p a rt behind the horn cores

36 R equate, H ., 1957, p. 330
37 Boessneck, J . ,  1957b, p. 65
38 R e q u a te , H ., 1957, p . 306
38 B oessneck, J . ,  1957b, p . 65
40 L e ith n e r, О. V ., 1927, p . 3; L a  B aum e, W ., 1947, p p . 302 ff.
41 N ehring , A ., 1898, pp . 79 ff.
4í H erre , W ., 1953, p p . 1 ff.
43 L engerken , H . v ., 1955, p . 7
44 H erre , W ., 1953, p . 3
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had long, red hairs while the front short, white ones.45 However, in the opin
ion of some authors the Schönebeck skull had belonged to domestic cattle 
of the late Middle Ages.48 (This, by the way, is strongly supported by the 
white hairs on the front.) Thus, one could not bu t resort to contemporaneous 
representation and descriptions, whose critical evaluation has been per
formed by Szalay. He dem onstrated th a t the colour of the aurochs resembled 
th a t of the bison, bu t was somewhat darker, almost blackish. In  South

F ig . 3. G old s ta tu e t te  o f a n  au rochs from  M aykop. H erm itag e , L en ing rad

Europe, however, it was a lighter brown, sepia-brown and greyish brown, 
whereas in Africa it turned into a light reddish brown bu t the abdomen and 
the inner sides of the limbs being a shade lighter. The horns were white with 
black tips.46 47 Having examined the pictures of the aurochs a t Lascaux, 
Zeuner adopted more or less the same view. He found the bulls to have been 
black or reddish black with a lighter stripe along the back and on the frontal 
ridge between the horns. The cows were reddish brown with darker heads and

46 Auerbach, M., 1907, p. 11 
49 Szalay, A. B „ 1930, p. 261
47 Szalay, A. B „ 1930, p. 262
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legs, sometimes with a lighter stripe along the back. In  the south there were 
probably lighter, yellowish brown cows, too.48 (The colouring of the aurochs 
as described above often occurs in oase of intercrossing different breeds of 
domestic cattle, such as, e.g. w ith the hybrids of the H ungarian white 
cattle and the Kostrom a breed.)

Although the aurochs of the Pleistocene was bigger than  th a t of the 
Holocene, the species could not spread in the Pleistocene to  such an extent 
as it did in the Early Holocene. This was due to  the fact th a t the aurochs 
were warmth-loving animals and could find suitable living conditions in 
the Ice Age when it was getting warmer, or in the southern parts of Europe. 
However, with the warming up of the Holocene — and particularly of the 
optimum climate introducing it — the species m ultiplicated tremendously 
and pushed the bison into the background which had been more frequent 
in the Pleistocene than the aurochs. I t  spread in the continent northw ard as 
far as the 60th degree of latitude.49 In  an interesting statistical study, Szalay 
tried to determine the proportion of aurochses and bisons in different 
regions of Europe by comparing the proportion of names of places and 
persons derived from the name of either animal. The result he obtained was 
5 : 1 in favour of the aurochs (in Germany, e.g. he found 299 names derived 
from the name of the aurochs as against the 62 names connected with th a t 
of the bison), with the exception of Galicia and Poland, where the ratio 
was 3 : l .50

Ever since the beginning of the Holocene the aurochs was subject to 
merciless hunting, which may have been performed primarily by laying 
traps (considering the formidable strength of the well-developed animals); 
bu t various animals were also used as bait as it is mentioned in ancient 
Prankish, Alaman and Longobard laws.51 H unting the aurochs from chariots 
was probably spread rather in Asia Minor, as is evinced by numerous rep
resentations. In  Europe it was also hunted with arrows, a venture requiring 
great courage and skill. This is proved by a late Neolithic aurochs atlas 
(Polgár —Csőszhalom, Herpály culture) in the caudoventral surface of which 
a stone arrow-head got ossified, missing the spinal canal by a few millimetres 
only (Fig- 4). The animal survived and was killed some years later.

The hunt of the aurochs was mainly connected with the domesticability 
of the species. This is proved for example in Hungary by the fact th a t it 
became the most frequently hunted animal a t the time when the large- 
scale domestication of cattle began in the Carpathian Basin: a t the tim e of 
the “domestication fever” in the late Neolithic when man wanted to in
crease the number of his domestic animals by hook or by crook. As a result 
man had almost exterm inated the aurochs in the Carpathian Basin, so much 
so th a t by the end of the Copper Age it ceased to  be the most frequent 
species of hunted animals. In  other regions of Europe a similar process was 
under course, though not to such an extent, because there the stock of

48 Zeuner, F . E ., 1953, p . 69
49 R eq u a te , H ., 1957, p . 306
5U Szalay, B., 1915b, p. 49
51 Zeuner, F . E ., 1955, p. 337
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aurochses had never been as big as in the Carpathian Basin. The frequency 
of the aurochs in the Carpathian Basin can be accounted for by two reasons:52
1. the aurochs was an animal of the plains; 2. in addition, it was a species of the 
Atlantic type, which could endure the continental climate only with diffi
culties. In  W est Europe and in the western part of Central Europe, where 
the climate was more favourable for the aurochs, there are no great plains; 
in E ast Europe there are vast plains, though the climate is very continental. 
Thus it could find the most favourable conditions of life in the Carpathian

F ig . 4. A tla s  o f au rochs w ith  arrow head  em bedded  in th e  bone. P o lg á r—C sőszhalom ,
N eolith ic, H e rp á ly  cu ltu re

Basin. By the Copper Age the first period of the killing off of aurochs had 
come to an end.53 The second phase ended toward the end of the Migration 
Period and by then — notwithstanding the laws by which it was protected 
up to  the 6 th —10th century in certain regions, e.g. in France54 — the 
aurochs had become a rare animal. In  H ungary this period fell upon the 
7 th—9th century A.D.55 The th ird  period, th a t of complete extermination, 
came to pass in various territories of the continent a t different times depend
ing on the density of the population, on geographic conditions and historical

52 B ökönyi, S., 1962c, p . 184
53 B ökönyi, S., 1959a, pp . 8 0 - 8 1
54 Szalay, B ., 1915a, p. 92
55 B ökönyi, S., 1959a, p. 81
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events. In  the Balkans the 
aurochs still lived in the 9th 
century,56 in Switzerland57 and 
Schleswig-Holstein58 a t the 
turn  of the first millennium.
In  France, Brunswick and 
H ungary it became extinct in 
the 13th century,59 in East- 
Prussia in the 15th and in 
Lower Bavaria a t the be
ginning of the 16th.60 Under 
royal protection the species 
survived longest in Poland, 
where the last cow was killed 
by a poacher in 1627.61

Nowadays attem pts are 
being made a t re-breeding 
the aurochs.62 The essence of 
these experiments is th a t by 
cross-breeding different spe
cies of cattle, possibly of the 
'primigenius type, the wild 
ancestor of our domestic 
cattle is expected to be pro
duced. These efforts were 
criticised by Herre63 and 
particularly by Koehler64 who 
explained th a t from the view
point of genetics the en
deavour was unfounded and 
hopeless. We are of the opin
ion th a t if someone wishes 
to  breed cattle resembling the 
aurochs in its external fea
tures for the mere purpose of
showing it in the zoo, th a t  may be approved, however, we do not think 
the rebreeding of the original aurochs possible.

Ever since classic A ntiquity the aurochs was considered a royal game in 
the Middle E ast and since the end of the Migration Period in Europe. Belts 66 67

F ig . 5. D rink ing  h o rn  m ad e  o f an  au rochs ho rn . 
P rim a tia l T reasu ry , E sz te rgom . E a rly  15th 

ce n tu ry  A .D .

66 Szalay, B ., 1938, p . 36; n .d ., p . 58
67 Szalay, B ., n .d ., p . 58
58 R eq u a te , H ., 1965, p . 33
59 Szalay, B ., n .d ., p . 58
60 L engerken , H . v ., 1955, p . 106
61 W rzesniow ski, A ., 1878, p . 110
« H e c k ,  H ., 1949, pp . 406 — 407; 1952, pp . 107 ff. 
83 H erre , W ., 1953, p . 4 
64 K oehler, O., 1952, p p . 498 — 499
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were made from its hide and ornate drinking horns from its horns. These 
la tte r were first mentioned during the time of the Roman Empire. In a 
Greek epigram the Em peror Hadrian mentioned th a t Trajan, having de
feated the Dacians, sacrificed from his booty, among others a goldstudded 
horn of Dacian aurochs (urus) to Jove.65 * 67 In  1408 the grand m aster of the 
Order of Teutonic Knights presented Sigismund, King of Hungary and 
Em peror of the Holy Roman Empire, with two drinking horns made of the 
aurochs’s horn66 and Vitold, Prince of Lithuania, gave him a th ird  one 
in 1429.67 The former two (Fig. 5) are in the treasury of the Cathedral 
of Esztergom and the th ird  may also be there.68 In  the treasuries of 
some other European cathedrals69 and in the collections of some families70 
drinking horns and cups made of the horn of the aurochs are also preserved; 
the  horn of the last aurochs cow killed in Poland also found its way into a 
collection: the royal treasury in Stockholm.71 Belts made of the hairy hide 
o f the aurochs were also considered valuable gifts.

The identification of aurochs remains among archaeological finds is very 
easy if complete skulls, bigger parts, first of all of brain skulls or horn cores 
are discovered. Identification is more difficult when the bones of the post- 
cranial skeleton and particularly of their fragments are given. The problem 
here is their differentiation from the bones of the bison in the first line and 
of domestic cattle in the second. In  the first case the works of Schertz,72 
Lehmann,73 Bibikova,74 Olsen75 and Stampfli76 offer valuable assistance, 
whereas Koch,77 Hescheler and Riieger,78 Degerből,79 Boessneck,80 Bökönyi,81 
Stampfli82 and Im hof83 have published measurement limits for the latter. 
In  discriminating between the bones of the aurochs and domestic cattle 
the Roentgen method84 mentioned in the introduction is also very useful.

65 H ilzheim er, M., 1910, p . 74; Szalay, B .. n .d . p . 12
86 N ém eth y , L ., Í 899, pp . 140 ff.
67 H ilzheim er, M., 1910, p . 74; Szalay, B ., n .d . p . 20
68 B ökönyi, S., 1956, pp . 145 ff.
89 H ilzheim er, M ., 1937, pp . 101 ff.
70 Stone, P ., 1960, pp . 102— 104; 1 4 3 -1 4 5
71 A renander, E . O., 1910, pp . 325 — 326
72 Schertz , E ., 1936, pp . 37 ff.
73 L ehm an , U . v ., 1949, pp . 171 ff.
74 B ib ikova, V . I . ,  1959b, pp . 23 ff.
75 Olsen, S. J . ,  1960, pp . 1 ff.
78 B oessneck, J . ,  Jeq u ie r, J .  P ., S tam pfli, H . R ., 1963, pp . 117 ff.
77 K och , W ., 1927, pp . 446 ff.
78 H escheler, K ., R üeger, J . ,  1942, p . 479 ff.
79 D egerből, M., 1942, p . 130
80 B oessneck, J . ,  1957b, pp . 56 ff.
81 B ökönyi, S., 1962c, pp . 189 ff.
82 B oessneck, J . ,  Jeq u ie r, J .  P ., S tam pfli, H . R ., 1963, pp . 159 ff.
83 Im h o f, U ., 1964, pp . 153 ff.
84 B ökönyi, S., K álla i, L ., M atolcsi, J . ,  T a rjá n , R ., 1964, pp . 3 ff.; 1965, pp . 330 ff.
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CHANGES CAUSED BY DOMESTICATION

Domestication brought about substantial changes in the constitution of 
animals. F irst of all their size decreased. As a m atter of fact, if we consider 
the  withers height of aurochs cows we can find a decrease in size of nearly 
30 cm as early as in the Neolithic. However, it was not only the length and 
breadth of bones th a t diminished, changes took place in their fine structure 
and density, too. The special Roentgen examinations have thrown light

F ig . 6. X -ra y  p h o to g rap h  o f d is ta l side o f 
a n  au rochs m etacarpa l. A fte r B ö k ö n y i— 

K álla i — M ato lcsi—T a rjá n  (1964)

F ig . 7. X -ray  p h o to g rap h  o f d is ta l m e ta 
ca rp a l o f dom estic  c a ttle . A fte r B ö k ö n y i— 

K á lla i—M ato lcsi—T a rjá n  (1964)

upon these latter problems.85 By these examinations it could be proved tha t 
as a result of domestication the cortical substance of the bones gets thinner 
and the medullary canal extends. Metacarpals have been examined and it 
has been sta ted  th a t proceeding towards the distal epiphysis their cortical 
substance becomes gradually fibrous and changes to  a spongious substance. 
Even the structure of the latter is finer than  the corresponding bones of 
aurochses, moreover, its structural elements are placed in the direction 
o f the greatest strain (Figs 6 — 7). The degree of thinning could be metrically 
measured on the (the compact substance) diaphysis of the bones. I t  could 
also be stated  th a t the density of bones of the domestic cattle decreases

85 B ökönyi, S., K álla i, L ., M atolcsi, J . ,  T a rjá n , R ., 1964, pp . 7 ff .; 1965, pp . 335 ff.
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(Fig. 8) which is caused by a reduction in the content of inorganic mineral 
substances. This fact along with the placing of the structural elements in 
the direction of the greatest strain evinces the “measures of economy of 
m aterial” the constitution takes; for the organism always strives to  utilize 
the least quantity  of mineral substances in an economically more efficient 
way; of course, some functional reasons may also play a role here.

The changes brought about by do
mestication occur- on the skull, first 
on its cerebral p a rt and, to  a lesser ex
tent, on the facial portion. The wavy 
frontal ridge and the uneven front o f 
the brachyceros cattle seem to  be sym p
toms of domestication as is the roof-like 
frontal ridge of the frontosus cattle. 
However, these changes took place very 
soon: the earliest example being the 
part of a brachyceros brain skull from 
Nosza, in N .E. Yugoslavia (Körös cul
ture; turn of the 5th —6th millennium 
B.C.). On the other hand, the typical 
change brought about by domestication 
on the facial p a rt of the skull, i.e. its 

shortening, appeared rather late. Würgler found pug-headed cattle in 
the late Rom an castrum  of Schaan in Liechtenstein.86

The horns are particularly liable to  changes caused by domestication. 
Already a t the very beginning of domestication — as is shown by the Nosza 
example — they  got m arkedly smaller and soon became shorter too; in 
other cases they  grew longer like in some recent African breeds (Watussi, 
Wahima). The flattening of the horn cores is a specific transform ation, a 
result of domestication. This often appeared together with the parietal 
parts becoming as th in  as paper — which might be the outcome of castra
tion — and it emerged first a t the late Neolithic, to spread very soon 
afterwards. In  the Bronze Age this phenomenon was encountered frequently 
b u t subsequently it became scarcer again, to disappear completely by the 
Middle Ages.87

Of course, the horn form also underwent changes in the process of domesti
cation. The horns of the aurochs bending forwards and running almost par
allel with the plane of the front gradually rose more and more; they often 
turned outwards, got twisted, etc. By the Middle Ages there was a great 
variety of horn forms so th a t — in spite of the fact th a t only fragments of 
the various forms survived - e.g. with the Hungarian white cattle, we can 
find a t least twenty-five different horn forms.

Hornlessness is a special change caused by domestication. As we have 
seen no hornless aurochses existed. As against hornless sheep, the first 
hornless domestic cattle appeared relatively late: in Egypt about 2500

F ig . 8. D ensitog ram  o f  m e taca rp a l o f 
c a ttle  (above) an d  au rochs (below). 
A fte r B ö k ö n y i—K álla i — M atolcsi —

T arjá n  (1964)

86 W ürgler, F . E ., 1959, p . 269
87 B ökönyi, S., K ubasiew icz, M., 1961, p . 28
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В.C.88 and in Central Europe a t the end of the Neolithic and the beginning 
o f the Copper Age, some time after their first appearance in Egypt.89 Cattle 
were unlike sheep for hornless cattle spread bu t very slowly and appeared 
in masses only from modern times onwards and even today they are far 
behind hornless sheep in numbers.

As against the sporadic appearance of hornlessness the variations in 
colouring emerged quite early. The white spot on the front m ay have been 
the earliest and is indicated in a num ber of Neolithic statuettes with a 
triangle in a material different from th a t of the sculpture itself. To ascertain 
the  great number of colours and colouring variations as early as in the 3rd 
millennium B.C. suffice it to  observe the Egyptian burial models or repre
sentations of the counting of animals.

Also the high yield of milk of domestic cattle as against th a t of the wild 
ancestor appeared soon. Pictures and so on of the Middle E ast in the 4th 
millennium B.C. show cows with markedly large udders and this makes one 
infer the use of milk.90 The earliest representation of milking comes from 
TJr, from the temple of Nin-Hursag, after 2400 B.C.91 Unfortunately, there 
are no similar representations from Europe although the small sculptures of 
the middle phase of the Tripolye culture showing cattle with well-developed 
udders may well have been cattle used for milking, too.92 The indirect proof 
of the use of milk is also late: in a vessel of the H allsta tt Period Grüss found 
carbonized milk a t Mühlbach-Bischofshofen.93 However, it would be worth 
while to  examine Neolithic vessels as traces of milk might be found in them.

B ut the early use of milking has philological proofs as well. The western 
Indo-European languages have a common word for milking: *mlg-/*melg- 
and for milk: *mlag-ti, actually “milking, milked” , which originate from 
the tim e prior to the separation of the western Indo-European languages, 
a t least from the beginning of the Neolithic.933

T H E  F IR S T  D O M E ST IC  CA TTLE

By and large the domestication of cattle may have taken place sim ultane
ously in several places in the whole area where the aurochs was spread in 
the early Alluvial. On analogical grounds w ith the other early domestic 
animals one would expect the earliest finds of domestic cattle in South W est 
Asia. B ut this was not the case. As far as we know today the oldest centre 
for domesticating cattle was in South E ast Europe. The oldest finds until 
now of domestic cattle were discovered in Pre-Pottery  Neolithic settle
ments in Thessaly,94 in the southern part of the Balkan Peninsula and in

88 Zeuner, F . E ., 1963, p . 211
89 D avid, A ., 1897, p . 38; H oyer, H ., 1923, p . 14; M üller, H . H ., 1963, pp . 149 ff.
90 B ren tjes, B ., 1965, p . 38
91 Z euner, F . E ., 1963, p . 219
92 H an car, F ., 1956, p . 67
93 Grüss, J . ,  1933, pp. 105—106 
93“H arm a tta , J .,  k indly supplied inform ation
94 Boessneck, J . ,  1962, pp. 30—31
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another one in Greek Macedonia.95 One of the two sites (Nea Nikomedeia) 
has radiocarbon dating, too. This is from about 6200 B.C.96 and is thus 
older than  Banahilk in North Iraq  (c. 5000 B.C.), the earliest site in South 
W est Asia where domestic cattle occurred.97 Although there is no radio
carbon dating on Argissa Magula in Thessaly but on a typological basis 
this site is older than Nea Nikomedeia and the bovid bones found 
there originated — as ascertained beyond doubt by measurements — from 
domestic cattle. U nfortunately, the bones found at the site are very frag
m entary and their examination evinces at most that their size corresponds 
with th a t of the Central European Neolithic cattle. There are also bones 
among them  th a t probably belonged to  transitional forms, or to individuals 
of the initial stage of domestication.98 * So far no data  on the measurements of 
the Nea Nikomedeia cattle have been published; on the basis of preliminary 
publications Higgs considered them domestic cattle because their bones 
and teeth were smaller than the remains of the European Bos primigenius."

From  their domestication centre in South Balkans domestic cattle soon 
spread over other regions of Europe (and to South W est Asia too). They 
were swept along by the wave of peoples moving northwards, peoples th a t 
had spread animal keeping based on caprovines being of South W est Asian 
origin. The rapid advance of this wave soon introduced domestic cattle into 
the northern p a rt of the Balkans and subsequently into the Carpathian 
Basin — according to our present knowledge — sooner than  into South W est 
Asia. (Cattle reached the Carpathian Basin before the end of the 6th millen
nium B.C.). Nevertheless, in the earliest period of the Neolithic cattle were 
not too frequent anywhere and, in general, lagged far behind caprovines 
and sometimes even behind pigs.

Cattle of the Körös culture were large; they were close to the wild form100 
and the few remains of their horn cores point to  the primigenius type.101 
However, the brachyceros type, which probably represented a more ad
vanced phase of domestication, also appeared in the same culture, though 
with one fragm ent of a skull only. After the arrival of the first domestic 
cattle in the Carpathian Basin no further domestication appears to  have 
taken place there. I t  was conspicuous to  find th a t in the m aterial of the 
earliest Körös settlem ents there were almost no transitional forms between 
wild and domestic cattle,102 and now, after the examination of a large 
quantity  of Körös settlem ent bone samples from H ungary and Yugoslavia, 
the above statem ent can only be confirmed.

Cattle also arrived at the south-western territories of the Soviet Union103 
and the north-western part of the Balkan Peninsula. U nfortunately much

96 H iggs, E ., 1962, p . 272
96 R odden , R . J . ,  1965, p . 83
97 R eed , C. A ., 1961, p . 34
98 B oessneck, J . ,  1962, pp . 30—31
" H ig g s , E ., 1962, p . 272

100 B ökönyi, S., 1954a, pp . 11 — 12
101 B ökönyi, S., 1964b, p . 91
102 Ib id .
103 P idop litchko , I . G ., 1956, pp . 54—55
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less is known about these cattle, bu t it is unlikely th a t they greatly differed 
from those of the Balkans or the Carpathian Basin. W ith greater delay did 
domestic cattle reach to  other territories of Central and Eastern Europe 
and — like in the other regions — there too they represented the primitive 
type.

The upswung of European cattle keeping began in the second th ird  of the 
Neolithic. B ut no longer was the south of the Balkans the starting point 
of this upswing, for there seemed to  be no significant domestication pur
sued any longer: Arapi Magula and Otzaki Magula in Greece yielded no 
aurochs bones in the Middle Neolithic and only one cattle bone, a m eta
carpus of 72 mm proximal width, th a t might have come from a specimen in 
the initial stage of domestication was found.104 However, in the Carpathian 
Basin, in the southern part of Eastern Europe and in certain regions of the 
western p a rt of Central Europe the domestication of cattle came into the 
foreground and with it the significance of cattle keeping too. Obviously, 
this m ust have been the period when the population of these territories fully 
adopted, and may even have improved the domestication technique of cattle. 
Indeed, this was an improvement for in Thessaly and Macedonia there had 
never been such a large-scale domestication of cattle than in these terri
tories of Central and Eastern Europe.

I t  would be well worthwhile to  examine more closely the proofs o f 
local domestication. In  Central and Eastern Europe there are two impor
ta n t species of domestic animals th a t had local wild ancestors: cattle and 
pigs; thus their domestication took place here, or here too. Cattle is the  
more im portant one of the two, moreover, the bone samples th a t are avail
able for examination are ample and better, so it is profitable to  probe into 
the question w ith regard to  cattle.105

There can be four proofs of local domestication having taken place in 
some prehistoric settlem ent:

1. Bones both of the wild and the domesticated form of the species in 
question can be found a t the same locality.

2. Transitional forms between the wild and domesticated form occur at 
the site.

3. The ratio of the sexes and ages of the wild form suffers a change.
4. Implements or buildings for catching the wild form, or some repre

sentation of its capture are found a t the site.
The first point needs no further explanation. Evidently the domestica

tion of a given species could only take place where its wild form existed. 
Moreover, m an had to  hunt a wild species in order to  get better acquainted 
with it and to  realize th a t it was worth domestication; to  acquire all the 
biological, physiological, anatomical, ecological, etc. knowledge needed 
for domestication.

Concerning the second point, the transitions between wild and domesti
cated forms belong to  two groups: a) products of cross-breeding between 
the wild and domestic form (these are less frequent), h)  newly domesticated

104 B oessneck, J . ,  1956d, p . 12
105 W e also to u ch ed  on th is  question  in  o u r lec tu re  g iven in  L ondon  in  M ay 1968
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individuals a t a primitive, initial stage of domestication (representing 
an overwhelming majority). I f  skulls or bigger portions of skulls are avail
able it is fairly easy to differentiate between these two groups.106 Whereas 
the la tte r are practically small-scale replicas of the aurochs, the former do 
not show the well-proportioned forms, varying between very narrow limits, 
forms th a t had emerged with the wild animals. The bred forms often have 
for instance large horns with small skulls or vice versa; they may have 
large horns with narrow, wavy frontal crests between them, or uneven fronts 
and so on.

In  the case of local domestication transitional forms, mainly the newly 
domesticated individuals form a bridge between the wild and the domesti
cated form. Bone samples of cattle are particularly suitable to  demonstrate 
it. In  the case of cattle or pigs domestication involves a definite reduction 
in size, clearly shown by the extrem ity bones. Thus, when the bone samples 
of a settlem ent are examined where no domestication of cattle took place107 
there is always a hiatus between the measurements of the bones of the wild 
and domestic cattle, which are not connected with the values of the transi
tional individuals. On the other hand, e.g. a t Berettyószentm árton (Herpály 
culture), a typical settlem ent of the domestication “fever” of the late Neo
lithic where the domestication of cattle was one of the most im portant parts 
of animal husbandry, masses of such transitional forms have been found. In  
the frequency diagrams of the bones of wild and domestic cattle found at 
this settlem ent the transitional forms connect the bone values to such an 
extent th a t the two populations can hardly be separated.

The breakdown of the wild form according to age and sex shows quite 
surprising changes in settlem ents where domestication was pursued. Not 
only present experiments of domestication but even prehistoric da ta  prove 
th a t only young animals can be domesticated. Thus prehistoric m an had 
to  catch young animals to be able to  domesticate them. B ut to do th a t first 
he had to kill the adults defending their young. Thus, it is hardly surprising 
th a t in sites where large-scale domestication was pursued only a few bones 
found or none a t all were of young individuals of domesticable wild animals. 
The bones all originate from adult or old animals. Indeed, this was the case 
a t Berettyószentmárton, too, for among the aurochs bones (1106 specimens 
with age identified) only 8.6 per cent (95 bones) originated from young or 
subadult animals, whereas the rest: 91.4 per cent (1011 bones) belonged to 
adult or old animals. A similar picture, though not so strikingly expressive, 
is shown by the bone samples of Hungarian sites of a similar kind (Herpály, 
Polgár-Csőszhalom, Aszód—Papi földek). In  turn , a t Seeberg-Burgä- 
schisee-Süd, where no domestication took place 26 per cent of the aurochs 
bones (on the basis of the mandibulae as much as 55 per cent) originated 
from young or subadult animals,108 evincing clearly th a t no selection was 
borne in mind during hunting; on the contrary, man hunted young animals 
for they were easier to kill.

106 B ökönyi, S., 1962a, p . 87, 1962c, pp . 204 ff.
107 B oessneck, J . ,  Jéq u ie r, J .  P ., S tam pfli, H . R ., 1963, pp . 160 ff.
108 B oessneek, J . ,  Jéq u ie r, J .  P ., S tam pfli, H . R ., 1963, p . 165
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T A B L E  1

Frequency diagram  of the proxim al w idth (m m )  of w ild  and domestic cattle’s m etacarpals
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In  the tem perate belt of Europe the proportion of sexes among wild 
animals living a t large in their natural surroundings is 1 : 1. In  the highly 
developed stage of hunting (Begleiten109), which led in the case of cattle 
to  domestication, man “husbanded” the wild animal population in the same 
way as his domestic animals. This “husbandry” m eant the saving of young 
animals and females and the killing of supernum erary males. Accordingly, 
the greatest part of aurochses killed a t domesticating Berettyószentmárton 
were bulls, whereas a t Seeberg-Burgäschisee-Süd the num ber of cows’ 
bones exceeded those of bulls. (Among the aurochs bones of Seeberg indi
cated in Table 1 there is only one th a t definitely belonged to a bull.)

Unfortunately, the pieces of evidence relating to point four are rare and 
mostly of recent date. As far as buildings for capturing animals are concern
ed, it may be more successful to look for corrals in which whole herds could 
be captured. (With species of large animals corralling into previously pre
pared pens in which whole herds could be caught may have played an 
im portant p a rt.110) Representations of capturing and breaking in wild ani
mals are also rather late. The famous gold cups of Vaphio (c. 1500 1450

109 Pohlhausen, H ., 1963, pp. 67 ff.
110 Downs, J .  F ., 1960, pp. 37 — 38
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В.C.) e.g. show the capturing of wild cattle a t a time when cattle had been 
domesticated for about 4500 years, moreover, the cups were made in a 
region where hardly any wild cattle lived by then.

In the Mid-Neolithic the Carpathian Basin was the centre of the domesti
cation of cattle and can thus be considered the most im portant, if not the 
earliest domestication centre of the species in Europe. The reason was, no 
doubt, the sheer abundance of aurochses in the territory bu t geographical 
factors especially favourable for keeping cattle may also have played a part. 
The region of the Tripolye culture was almost of similar significance. In  
settlem ents of the early phases of this culture, transitional forms of cattles 
are found fairly frequently. Hancar deemed the hunting of the culture to  be 
of the same higher level serving domestication,111 as was the hunting, even 
more markedly, of the middle and late Neolithic in H ungary.112

At th a t tim e the Neolithic domestic cattle of Central and Eastern Europe 
belonged to  one breed, which, however, was rather variable. Primigenius 
type cattle were in the m ajority; this was simply the result of local domesti
cation for the domestication of the aurochs always produced primigenius 
type cattle. B ut we th ink it probable th a t on large plains and in steppe 
regions this type was more likely to spread (dry, steppe climate results in long 
horns while a cool, humid one in short horns),113 whereas brachyceros type cattle 
tended to spread in cooler and wetter mountainous regions. An interesting 
example is offered by Switzerland. Here in the Neolithic lake dwellings the 
predominance of the brachyceros type was so overwhelming th a t for quite 
some time the opinion prevailed th a t in the earlier periods of animal keeping 
only the brachyceros type cattle occurred there.114 This view survived in 
spite of the fact th a t in 1938 Gerber found a few primigenius type cattle 
a t Port bei Nidau belonging to the earliest period of the Neolithic, besides the 
m ajority of the brachyceros type,115 and th a t Hescheler and Rüeger discov
ered domestic cattle’s horn cores resembling those of the aurochs among 
the bone samples of Egolzwil 2 and Seematte-Gelfingen.116 Furtherm ore, in 
1945 there was an author who still doubted th a t the domestication of au
rochses had ever been attem pted in Switzerland.117 I t  is interesting, on the 
other hand, th a t the masses of brachyceros cattle in a fairly advanced stage 
of domestication appearing in the early Neolithic in Switzerland finally sup
port R ütim eyer’s statem ent who says th a t brachyceros cattle had been 
introduced to Switzerland. (Only the few primigenius type cattle are the 
results of local domestication.) Since the m ajority of the brachyceros cattle 
were smaller than the primigenius type often domesticated only a few 
generations earlier, thus not much diminished in size, the cattle of the 
Swiss Neolithic were smaller than the average in Central Europe.

111 H an car, F ., 1956, p . 67
112 B ökönyi, S., 1959a, pp . 80 ff.; 1962c, pp . 184 ff.
n 3 N ehring , A ., 1888a, p . 231
111 D av id , A ., 1897, p . 10; S tuder, T h ., 1900, p. 1 0 6 -1 0 7 ;  K eller, C., 1919, p . 15; 

H escheler, K ., 1 9 2 9 -3 0 , p . 18; 1933, p . 205; H escheler, K ., K u h n , E ., 1949, p . 285
115 G erber, E ., 1938, X I I
116 H escheler, K ., R üeger, J . ,  1942, p . 478
117 T halheim er, H ., 1945, p . 33
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Boessneck set the average withers height of Central European Neolithic 
cattle a t 125 cm.118 But, in all probability it m ight have been less for the 
Boessneck m ethod119 produces somewhat higher values than  the actual 
ones. The Neolithic cattle of the eastern p a rt of Central Europe and of

w i t h e r s  h e i g h t  i n  c m

E ast Europe were larger than that. We used to  determine the withers height 
of Neolithic and Copper Age cattle in H ungary and Poland with Boessneck’s 
m ethod a t 133.9 and with Zalkin’s120 a t 126.8 cm121 (Fig. 9). Today, on the 
basis of a greater quantity  of material, the height of cattle in H ungary in 
the Neolithic has been calculated to  yield an average of 132.7 cm (Boess
neck’s method) and 127.0 cm (Zalkin’s method). The H ungarian m aterial 
was the first to  yield dwarf cattle with a withers height of 107.7 cm (Győr—

118 B oessneck, J . ,  1958b, p . 115
118 B oessneck, J . ,  1956b, p . 88
110 Zalkin, V . I . ,  1960b, p . 126. T he w ithers  he ig h t va lues d e te rm ined  by  th is  m e th o d  

a re  closer to  rea lity , since in  ca lcu la ting  h is index  num bers Z alkin  on ly  used th e  
m easu rem en ts o f e x tre m ity  bones o f p rim itiv e  ca ttle , w hose p rop o rtio n s a re  closer to  
th o se  o f c a ttle  in  p reh isto ric  o r ea rly  h is to rica l tim es

121 B ökönyi, S., K ubasiew icz, M., 1961, p . 53
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Pándzsa dűlő, Zseliz group of Linear Pottery) and 112.6 cm (Polgár—Basa
tanya, Szilmeg culture)122 (Figs 10 — 12). The first hornless cattle appeared at 
the Copper Age in Switzerland,123 in Poland,124 and in Germany125 and at 
about this time the castration of bulls was started .126

Doubtlessly, a t the beginning of the Neolithic even in Europe cattle were 
only used for providing meat. By the end of this period m an recognized 
first of all its milkgiving quality and its draught power too. Originating 
from the early Neolithic of South-W est Asia the cult of the bull emerged in 
the course of the Neolithic.127 The bull-games flourishing in Crete about

122 Ib id .
123 D av id , A ., 1897, p . 38, T able  X I
124 H o y  er, H ., 1922, p . 14
126 M üller, H . H ., 1963, pp . 149 ff.
126 K ry siak , K ., 1 9 5 0 -5 1 , p . 228; 1952, p. 289; N obis, G., 1954, p . 160
127 B ren tjes , B ., 1965, p. 38
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3000 В.C. can be traced back to  this cult.128 The animals used in the games 
were domestic bulls; unarm ed acrobats including women leaping on the 
back of long-horned bulls performed stunts there.

Fig. l l .  Size v a ria tio n  o f th e  m e taca rp a ls  o f  c a ttle  in  H u n g a ry  in  th e  N eolith ic , 
th e  C opper A ge an d  th e  B ronze Age

There were no substantial changes in the cattle population of Central and 
Eastern Europe in the Copper Age and the Bronze Age with the exception 
of the very beginning of the Copper Age (Lengyel culture in H ungary and 
related cultures of the neighbouring territories) when domestication declined 
due to the large-scale exterm ination of the aurochs. The size of cattle con
tinued to  diminish which was connected with the fact th a t by the end of

128 E v an s, A ., 1921, p . 44
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the Copper Age and the beginning of the Bronze Age, perhaps with the 
Baden culture, a great number of dwarf cattle reached Central Europe. In 
the grave finds like for instance a t Fölük in Austria the withers height

F ig . 12. Size v a ria tio n  o f  th e  m e ta ta rsa ls  o f  c a ttle  in  H u n g a ry  in  th e  N eolith ic, 
th e  C opper A ge a n d  th e  B ronze Age

attained 108 and 117.5 cm129 whereas the same a t Adolfin and Brzesc-Kujaw- 
ski in Poland was 108.9 — 110.4 cm and 111.6 cm, respectively.130 The de
crease in the size of Swiss cattle of the Bronze Age as against Neolithic has

129 A m schier, J .  W ., 1949, pp . 19 ff.
130 B ökönyi, S., K ubasiew icz, M., 1961, p . 54
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been discussed by Studer.131 Boessneck has shown th a t the withers height 
of Central European cattle decreased by approxim ately 10 cm from the 
Neolithic to the Bronze Age.132 Similar decrease in size can be observed on 
Hungarian cattle too, bu t the value did not exceed 6 — 7 cm (Table 2). 
A decrease in size can also be dem onstrated on material from the Balkans133 
but of a smaller magnitude. Thus, Zalkin determined the average withers 
height of cows to have been 117.5 cm, of bulls 125.5 and of oxen 133.3 cm 
in the European territories of the Soviet Union and in E ast Romania in the 
late Bronze Age.134

I t  is mostly the representations th a t give information on cattle in the 
eastern basin of the Mediterranean in the Copper and Bronze Ages. The 
bull games of Crete had by this time gained full recognition and in pictures, 
etc. we can always see long-horned (occasion
ally piebald) bulls. However, these may have 
been animals selected for the sole purpose of 
the games, as they are chosen today for bull
fights in Spain, i t  is sure th a t cattle were 
milked in the Mediterranean basin: Zeuner 
presented a late Minoan representation of 
Knossos in Crete, on which the milking of cows 
is depicted.135 I t  might be of interest to note 
th a t the cow is milked from the rear, as is 
usual with goats (Eig. 13). The linear В tables 
of Pylos and Knossos contain interesting data 
on cattle keeping at Knossos and Mykene. The 
Knossos tables show oxen in pairs and are 
given the a ttribu te  “wergatai” (“working” ), 
thus, oxen were used as draught animals and 
for ploughing. At Pylos oxen are included in a delivery list, probably for 
sacrificial purposes. On another Pylos table the oxen, probably also meant 
to  be sacrificed, are indicated as “evenly white” , which is considered to be 
one of the earliest written data  on the colour of cattle.1353

In the Bronze Age long-horned cattle were common in Eastern Europe. 
From the late Bronze Age, Zalkin described strikingly long horn-cores reach
ing even 300 mm with the cows.

Owing to the scarcity of horn cores (0.06 — 0.065 per cent) Zalkin sup
posed th a t hornlessness had become predom inant in Eastern Europe in the 
late Bronze Age.136 However, this is difficult to accept for two reasons: 1. no 
parts of brain skulls of hornless cattle have been found in these sites, for 
had these been great masses of hornless cattle they would most certainly 
have occurred; 2. a population of chiefly hornless cattle would inevitably

131 S tuder, T h ., 1883, p . 113
132 B oessneck, J . ,  1958b, p . 115
133 B oessneck, J . ,  1962, p . 40
134 Zalkin, V. I ., 1964b, p . 26
135 Z euner, F . E ., 1963, p . 231
i35ayentris, M., C hadw ick, J . ,  1956, pp . 131 — 132; S tella, L . A ., 1965, pp . 160 ff.
136 Zalkin, V. I . ,  1964b, p . 26
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have had an influence on the stock of the neighbouring territories. No such 
effect has been proved so far.

Cattle found their way to  the forest belt of Eastern Europe a t the times 
of the Fatyanovo culture (1500—500 B.C.). Due to  the unfavourable 
natu ral conditions dwarfed cattle developed and throughout the region 
small and short-horned cattle of fairly stable character occurred.137

At the tu rn  of the Neolithic and the Copper Age the domestication of 
cattle was still under way in the Carpathian Basin, in the Lengyel cul-
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F ig . 14. H o rn  core v a ria tio n  o f c a ttle  in  H u n g a ry  in  th e  N eolith ic , C opper A ge
an d  B ronze Age

tu re138 and in the Luzianky group related to it.139 Obviously, the variability 
of the population of cattle in the Lengyel culture is explained by this fact. 
Traces of domestication were found already in the Bronze Age, particularly 
on the Great Hungarian Plain.140 Thus long-horned, primigenius type cattle 
are fairly often found in the Bronze Age sites of H ungary (Fig. 14). Besides 
them  the brachyceros type cattle were rarer. Innumerable transitional forms 
of the two groups are also encountered linking the whole population into 
one breed. A t Tápiószele-Tűzköves two incomplete brain skulls have been 
unearthed displaying brachyceros features (narrow, wavy ridge between 
the horns, uneven front, etc.) bu t having thick horn cores (Fig. 15). I t  is

137 G rom ova, V ., 1933, p . 117
138 B ökönyi, S., 1962a, p . 87
139 A m bros, C., 1961, p . 91 
110 B ökönyi, S., 1952a, p . 103
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not unlikely th a t they were the offspring of aurochs-cattle bastards. In  a 
late Copper Age grave (Pécel culture, Üllő) a frontosus type skull with 
horn cores broken off141 142 143 (Fig. 16) was also found showing how early this 
“ improved” variant of our domestic cattle had emerged.

Fig. 15. F rag m en ts  o f ca ttle  skulls, Tápió- F ig . 16. Skull o f ca ttle . Ü llő. L a te  C opper 
szele—Tűzköves. N o te  th e  w av y  fro n ta l A ge (Pécel cu ltu re)
ridge , w hich occurred  to g e th e r w ith  long 

ho rns

In  this period chiefly brachyceros type cattle lived in Austria (Fig. 17), 
besides a less frequent, stockier form declared — rather boldly — by Am- 
schler to have been the ancestral form of the Simmenthal cattle142,143. The 
situation is quite the same in Switzerland.144

141 B ökönyi, S., K ubasiew icz, M., 1961, p . 26 — 27
142A m schler, W ., 1939c, p . 222
143 A m schier, W ., 1937a, p . 347; 1939c, p . 222; 1949, p . 19 ff.
144 K u h n , E ., 1935, p. 320; R üeger, J . ,  1942, p . 265
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In  the Foreland of the Bavarian Alps in Germany Boessneck found a 
highly variable population, chiefly small and medium-sized cattle145 of 
the late Neolithic and early Copper Age (Altheim culture and others of the 
similar period). Some of these animals were difficult to differentiate from

the aurochs,146 a fact th a t may 
point to local domestication. 
In  a site of the early U rnen
felder culture a t Heuneburg, 
Schiile found m arkedly vari
able cattle of about the same 
size.147 Here, too, strongly 
flattened horn cores, so fre
quent in the Bronze Age in 
Hungary, also occurred.148

In  N orth Germany, in the 
late Neolithic and early 
Copper Age, first of all in 
the Megalith, the Trichter
b e c h e r  and in similar cultures 
the placing of cattle into 
graves was a widespread cus
tom (Fig. 18). Gandert knew 
about a t least '25 burials of 
skeletons and o f  20 skulls;149 
according to  Behrens a t least 
44 skeletons of cattle have been 
unearthed from graves.150 
Strangely enough, they were 
almost all primigenius type 
animals151 (the same type 

Fig. 17. Skull o f cattle. Neufeld a. Leitha, as a t Alsónémedi,152 and in 
A ustria, Neolithic Dózsa György ú t a t Baja

(Fig. 19) and some Polish 
sites of the same period).153 

In  the Bronze Age of Slovakia cattle by and large resembled those in 
Hungary. The primigenius type frequently occurred among them  (Fig. 
20), but, in general, in the same settlements skulls of the brachyceros type 
(Fig. 21) were also found.

The Trichterbecher culture of Germany saw the emergence of the first 
hornless cattle a t about this time. In  Poland hornlessness developed some-

145 B oessneck, J . ,  1956b, pp . 27 ff.
146 B oessneck, J . ,  1956b, p . 7
147 Schiile, W ., 1960, pp . 3 ff.
148 Schiile, W ., 1960, p . 4
149 G an d ert, O. F ., 1950, p . 201
150 B ehrens, H ., 1964, p . 49|
151 G andert, O. F ., 1950, p . 201
152 B ökönyi, S., 1951, pp . 74 ff.
153 K ubasiew icz, M., n .d . p . 271
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w hat earlier: from there the first hornless cattle’s skull is known from the 
Zlota culture.154 At the same tim e Krysiak described primigenius cattle 
from Biskupin (early Bronze Age, Iwno culture).155

In  the Iron Age cattle became 
suddenly even much smaller.
As a m atter of fact the values 
were so low th a t lower ones 
could only be found in the early 
Middle Ages. Thus, according 
to  Zalkin, in the northern coas
ta l region of the Black Sea the 
withers height of cattle was
113.5 cm on the average in 
the  early Iron Age.156 The 
same for Hungary calculated 
by Boessneck’s m ethod was
117.1 cm, and by Zalkin’s
112.1 cm. The m ajority of cattle 
in H allsta tt157 and Övilava158 
(in Austria) were small (the 
withers height of a H allstatt 
anim al was only 98.5 cm), then, 
with the influx of the Romans 
in both places big, Roman cattle 
appeared. The average withers 
height of cattle in the huge 
m aterial of the Celtic oppidum 
a t  Manching in Germany was 
113 cm; but the smallest were Flg- 18- Three cattle buried together a t Zau- 
below 1 metre, on the other schwitz- Late Neolithic. A fter Behrens (1964)
hand, oxen reaching 135 cm also 
occurred, probably imported
by the Romans.159 The cattle of the late La Тёпе settlem ent a t Schönburg 
were similar.160 K uhn’s rem ark is characteristic of the late Iron Age cattle in 
Switzerland: they were small even if compared with turbary cattle.161 Con
cerning Poland, the size of cattle in the H alsta tt period and in the Middle 
Ages hardly differed162 and from the H allsta tt period site a t Kotlin (Hall
s ta t t  C, Lausitz culture), cattle with 114 cm (Boessneck’s method) and 
w ith 108 cm (Zalkin’s) withers height were unearthed.163

154 Н оуег, H ., 1922, p. 14
155 K rysiak , K ., 1954, p .  260
156 Z alkin, V. I . ,  1960a, p . 34
157 A m schier, W ., 1949, p . 41
158 Anmelder, W ., 1949, p . 51
159 Schneider, F ., 1958, pp . 17 f f . ; D ürr, G., 1961, pp . 32 ff.
160 T eichert, M., 1964, p. 850
161 K u h n , E ., 1946, p . 171
162 K ubasiew icz, M ., 1962, p . 96
163 S chram m , Z., 1965, p . 179
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F ig . 19. Skull o f ca ttle . B a ja , D ózsa G yörgy ú t  233. L a te  C opper Age 
(Pécel culture)

F ig . 20. Skull o f ca ttle . N itr ian sk i H rád o k , C zechoslovakia, 
B ronze Age
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F ig . 21. Skull o f ca ttle . N itr ian sk i H rád o k , C zechoslovakia, B ronze Age

F ig . 22. Po lychrom e te r ra c o tta  s ta tu e t te  o f  a  bull. C yprus, E a rly  Iro n  Age 
(600— 1000 B.C.) M etropo litan  M useum  o f A rt, C esnola C ollection 

(purchased  b y  subscrip tion , 1874—76)
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Current Greek and Cyprian 
cattle representations show them 
both short- and long-homed (Fig. 
22), whereas only small, brachy- 
ceros type cattle were found a t 
the Thracian town of Seuthopolis 
in Bulgaria.164

Zalkin distinguished three local 
breeds in the early Iron Age in 
Eastern Europe:165 a) the horned, 
small cattle of forest tribes, b)  the 
Scythians’ hornless cattle and 
c) the very small, short-horned 
cattle of the Tchernyakovo cul
ture. The hornlessness of the 
Scythian cattle was also men
tioned by Herodotus (cf. Note 6) 
and Zalkin was able to prove this 
feature on an osteological basis. 
In  the town of Olbia, a Greek 
colony, Bibikova found both 
brachyceros and primigenius 
cattle.166

Zalkin drew attention to an in
teresting connexion between the 
form of agriculture pursued in 
the settlements of Eastern Europe 
during the early Iron Age and the 
frequency of oxen.167 He discov
ered th a t where the soil was tilled 
with hoes the numerical ratio of 
oxen was low, bu t it was high 
where ploughs were used. The 
only exception to  this rule was 
the Tchernyakovo culture where 
horses substituted oxen as draught 
animals apparently for the first 
tim e in Europe.

The left side portion of the brain skull of a hornless cattle (Fig. 23) was 
found in the Scythian material of Hungary a t Jászfelsőszentgyörgy; a 
protrusion of the bone indicated the place of the horn core. Side by side 
with hornless cattle, of course, the m ajority of cattle in Scythian sites were 
horned, sometimes thick-horned individuals occurred. Various representa

F ig . 23. P a r t  o f a  hornless c a ttle  skull. J á s z 
felsőszentgyörgy, S cy th ian

164 M arkov, G., 1958, p . 161
165 Z alkin, V. I . ,  1964a, pp . 5 — 6
166 B ibikova, V. I ., 1958a, p . 147
147 Zalkin, V. I., 1964a, p. 13
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tions testify the existence of individuals with erect horns, resembling ortho- 
ceros cattle and zebus (Fig. 24). This is in accord with the origin of the Scy
thians and the course of their migration, i.e. the chief territory  of the occur
rence of orthoceros cattle. A t other places cattle with aurochs-like horn forms 
known both osteologically and from representations (Fig. 25) were present.

The scanty Celtic material in Hungary comprises relatively small 
brachyceros cattle.

Fig. 24. S ta tu e tte  o f  long-hom ed ca ttle . F ig . 25. B ronze s ta tu e t te  o f ca ttle . T rans- 
N ag y ta rcsa . S cy th ian . H u n g arian  N a- d an u b ia , H a lls ta t t  P eriod . H u n g a rian  

tio n a l M useum , B u d ap est N a tio n a l M useum , B u d ap est

The cattle population of Austria, Switzerland and Germany in the Iron 
Age is characterized by animals of the brachyceros type. This cattle popu
lation small in size belonged to  the local aborigines and the Celts who had 
settled there. The few big individuals may have originated from Roman 
imports bu t up to  the tim e of the Rom an conquest they scarcely exerted 
any essential influence on the local stock. The Celts seemed to  have in
vented the metal knobs to be pu t on the horn tips of fierce bulls. Several 
such Celtic representations were found in Switzerland, France and Eng
land.168

T H E  R O M A N  C A TTLE

The expansion of the Roman Empire brought about fundam ental changes 
in the cattle keeping of Central and South E ast Europe. These changes were 
fully disclosed in regions which for some tim e belonged to  the Roman Empire.

Déchelette, J . ,  1927, pp . 4 1 9 -9 1 5 , p. 1018
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The m ethod of Roman animal breeding made itself felt also in regions ad
jacent to  the Empire, of course to a lesser extent.

I t  was the Romans who launched conscious animal breeding (see the 
chapter on the historical development of animal keeping), which produced 
breeds, larger in size and greater in output, particularly among cattle and 
sheep. Among the two species it was cattle whose new and we may well say 
“ improved breed” can be better dem onstrated in the bone samples of 
settlements, because it strongly differed both in its osteological charac
teristics and in its horn form from the primitive cattle of the local population 
of Central and South East Europe. W ith sheep the difference appeared, 
first of all, in the quantity  and quality of the wool, although a certain 
increase in the size could also be observed.

Roman cattle, as can be demonstrated both by bone samples and by repre
sentations of the Imperial Period of I ta ly 1' 9 were animals with withers 
height of 120- 140 cm and long and thick horns. (It is interesting, on the 
other hand, th a t in religious sacrifice, e.g. the Suovetaurilia — evidently 
on account of ancient traditions — always small, brachyceros cattle were 
used, as is proved by the bone samples found a t Niger Lapis;170 cf. the 
use of primigenius-type cattle a t the burials in the late Neolithic and early 
metal ages.) Their long horn cores were wide open and by them  they can 
be differentiated from long-horned breeds th a t developed by the late Middle 
Ages, e.g. from Hungarian white cattle (Fig. 26). The most characteristic 
horn cores of this kind were found in Roman villa settlem ents (in Tác — 
Fövenypuszta there is a long series of them); th a t is to  say in places where 
the most intensive Roman animal breeding was pursued. Some of the 
individuals were so big th a t it is very difficult to  tell their extrem ity bones 
from those of the aurochs. B ut this differentiation is facilitated mostly by 
the thinner walls and highly variable forms of their bones and by their 
often spread epiphyses. These latter, together with the frequent lack of the 
lower first premolars and not unfrequent other irregularities of the den
tition, as well as with the exostoses often found a t the extrem ity bones can 
be considered as phenomena of overbreeding. Pug-headedness, observable on 
cattle a t Vindonissa171 and in a Roman castrum a t Schaan in Liechtenstein172 
is a similar feature.

I t  is interesting to note th a t hornless individuals, representing a more 
advanced stage of domestication, have up to  now not been found among 
the Roman breed of cattle. This, evidently, was due to  selective breeding 
for breeders m ust have preferred individuals with bigger horns and might 
have simply eliminated those without horns. Breeders of long-horned cattle 
do this even today.

Bull castration was often performed by the Romans. By doing this they 
wanted to get primarily draught oxen, bu t castration may have been done 
to  produce fatted  animals. Roman oxen were large individuals with withers

163 B lanc, G. A ., B lanc, A . L ., 1 9 5 8 -5 9 , p. 42
170 B lanc, G. A ., B lanc, A . L ., 1958 — 59, pp . 21 ff.; p. 46
171 K räm er, H ., 1899, p . 241
172 W urgler, F ., 1959, p. 269
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height of 135 140 cm. They reached Celtic regions prior to  the Roman
conquest and, a t the time of the Roman Empire, even territories not belong
ing to the Em pire.173

I t  is very likely th a t a t the time of the Roman Empire, Asian or African 
cattle were also introduced to  Europe by the Romans themselves or by the 
peoples resettled by them, or possibly by Roman m ilitary units. In  this 
connexion the zebu should be considered first for the area in which it lived

F ig . 26. H o rn  core v a ria tio n  o f  c a ttle  in  H u n g a ry  in  th e  Iro n  Age, th e  P eriod  o f  th e  
R o m an  E m pire  an d  th e  M igration  P eriod

reached the Asian or African provinces of the Rom an Empire. For the time 
being we have no osteological proofs to  support this statem ent, bu t the 
figure of a humped cattle is shown on a Roman tom bstone found a t Plovdiv 
(Fig. 27).

Roman cattle introduced to  Roman provinces had a twofold effect on 
the local population: 1) through their large size they raised the average size 
of local cattle, 2) through cross-breeding they contributed to the improve
m ent of the small cattle of the original settlers. In  this la tte r field, however, 
their effect could not have been too great since to achieve an improvement 
better feeding and a proficiency in animal breeding — both lacked by the 
original settlers mostly living under prehistoric conditions — would have

173 Boessneck, J . ,  1958b, p. 116; Schneider, F ., 1958, p. 19; D ürr, G., 1961, pp. 32 ff. 
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been needed. Thus the situation emerged th a t on big Roman estates and 
possibly on smaller ones belonging to the settlers from Ita ly  large Roman 
cattle were bred, whereas the local population, some of the settlers and 
other elements reaching the Roman provinces from beyond the boundaries 
of the Empire, kept, first of all, the small local breed. The la tter kind of 
cattle were kept on territories outside the Roman Empire, such as in the 
Carpathian Basin and the free parts of Germania, too.

In  Pannonia, now part of 
Hungary, the average withers 
height approached the high
est values of the Neolithic:
129.7 cm (Boessneck’s method) 
or 124.2 cm (Zalkin’s) (Fig. 9). 
Side by side there was a breed 
of 100- 120 cm and one of 
120—140 cm in the popula
tion. The former comprised 
rather variable, mostly brachy- 
ceros type cattle, the la tte r 
the Roman breed. (Along with 
them  bones of the aurochs 
could also be found in some 
sites.) At the villa settlem ent 
of T ác—Fövenypuszta the 
ratio of the two breeds was 
7 : 3 in favour of the  Roman 
breed b u t in other places the 

proportion was worse. Some individuals of the large Rom an breed got 
across the Danubian limes: the bones of some exceptionally large individu
als were found in Sarmatian settlem ents (Apagy, Tiszavasvári, Derecske; 
Figs 28 — 30). B ut these individuals did not particularly influence Sarm a
tian  animal keeping (most of them were oxen), and after the fall of the 
Rom an Empire, when the Romans left the Carpathian Basin, they completely 
vanished from the region w ithout leaving a trace behind.

Large Roman cattle found their way to Austria in the period directly 
preceding the Romans or with the Rom ans.174 B ut the bulk of the cattle 
population continued to consist mostly of small, brachyceros animals,175 
in some places (e.g. Vienna176) with very small individuals.

In  some Roman settlements in Switzerland the brachyceros and prim i
genius cattle and their transitional forms were found side by side (Vindo
nissa,177 Alpnach,178 Engehalbinsel bei Bern,179 Vidy Lausanne180). B ut in

Fig. 27. Zebu rep resen ted  on a  R o m an  tom bstone . 
A rchaeological M useum , P lovd iv , B u lgaria

174 A m schier, W ., 1949, p . 41; I960, p . 483
175 A m schier, W ., 1950, p . 484
176 N eum ann , A ., 1951, p . 17
177 K räm er, H ., 1899, pp . 246 ff.
178 K u h n , E ., 1933, p . 23
179 K u h n , E „  1933, p . 24; S tam pfli, H . R ., 1959— 1960a, p . 422
180 G avillet, E „  1945, pp . 2 ff.
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certain Roman villas and castrums only the large Roman breed was bred 
(Krichdorf,181 Buchsi,182 and Schaan in Liechtenstein183).

In  parts of Germany belonging to the Roman Em pire individuals of the 
Roman breed were rarer since Pannonia or R aetia were nearer to  the centre 
of the Em pire than  Germania. The average withers height (125 cm with 
Boessneck’s m ethod)184 was also nearly 5 cm less than  for example in

F ig . 28. Size v a ria tio n  o f  th e  a strag a li o f ca ttle  in  H u n g a ry  in  th e  Iro n  A ge, th e  P eriod  
o f th e  R o m an  E m p ire  an d  th e  M igration  Period

Pannonia. Furtherm ore, there was only one site where no small cattle were 
found only medium-sized or good medium-sized ones: Boiodurum (Passau 
Innestadt).185 In  other places small and large cattle occurred together, 
generally with the local small breed in the m ajority.186 Along with them 
bones of the aurochs were also excavated in several sites, which is proved, 
first of all, by Butzbach’s individuals of 157 and 159 cm withers height.187 
By no means could they have been domestic cattle.

181 R üeger, J . ,  1944, pp . 236 ff.
182 S tam pfli, H . R ., 1959 —60b, pp . 436 — 437
183 W ürgler, F . E ., 1959, p . 269
184 B oessneck, J . ,  1958b, p . 116
185 Boessneck J" 1956a p  79
186 Schlosser, M ., 1888, p . 19; S ickenberg, О., 1938, p . 150; B oessneck, J . ,  1957a, 

p p . 108 ff.; 1959, pp . 13 ff.; 1964, pp . 2 2 4 -2 2 5 ;  H aberm eh l, К . H „  1957, pp . 74 ff.; 
D an n h eim er, F ., 1964, pp . 36—37

187 H aberm eh l, К . H ., 1957, pp . 75, 77
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F ig . 29. Size v a ria tio n  o f  th e  m etaca rp a ls  o f c a ttle  in  H u n g a ry  in  th e  Iro n  Age, 
th e  P eriod  o f  th e  R o m an  E m p ire  an d  th e  M igration  P eriod

In  H erre’s view, Roman cattle in free parts of Germania did not play any 
significant role in improving the local population.188 Nevertheless, they m ust 
have had some effect in certain places because in the 2nd—6th century A.D. 
in the W est Germanic sacrificial place of Oberdorla cows of average withers 
height of 110 cm and bulls of 125 cm were found.189 At the same time the

188 H erre , W ., 1958, p . 33
189 T eichert, M., 1962, p . 79
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F ig . 30. Size v a ria tio n  o f th e  m e ta ta rsa ls  o f  c a ttle  in  H u n g a ry  in  th e  I ro n  A ge, 
th e  P eriod  o f  th e  R o m an  E m p ire  an d  th e  M igration  P eriod

domestic animals of Wölpke of the 3rd —4th century A.D. corresponded 
with those of the same period in N orth and South Germany.190

Primigenius type of cattle have only sporadically been found in the very 
few sites of the Roman Imperial Period bu t not belonging to  the Em pire 
in Poland.191

190 L aser, R ., M üller, H . H ., 1962, p . 41
191 M yczkow ski, K ., 1934, p .  57
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CATTLE OF T H E  M IGRATION P E R IO D

W hen the Romans left Central and South East Europe the Rom an breeds 
of animals also disappeared, and they were replaced by the small animals 
of the local population and by the domestic animals introduced by the waves 
of the migration period. Our knowledge of them  is rather scanty, neverthe
less it can be stated  th a t the size of cattle again began to  decrease in this 
period. In  Hungary, e.g. the average withers height dropped below 125 cm 
(Boessneck’s method) or below 119 cm (Zalkin’s) and a similar process took 
place in other territories, too.

Among the peoples of the migration period it is the Avars (567—800 
A. D.) whose cattle we know most of, for the graves of Avar cemeteries 
sometimes included cattle skeletons bu t more often only odd extrem ity 
bones. Cattle were buried in three different ways: 1) the whole body was 
placed in the grave, 2) only the skull and the end of the legs were buried, 
or 3) the brain skull with the horns was pu t into the grave. The two latter 
types are particularly interesting.

The joint burial of the skull and the end of the legs is a custom originating 
from Asia Minor.192 The first skinned hides buried together with the skull 
and feet of cattle originated from Alaca H üyük (3rd millennium B.C. con
temporaneous with Troy Ilg). At Osmankayashi (17th —15th century B.C.) 
horses and asses were put into graves in a similar way. The same form 
of burying animals was customary in the Timber Grave culture in the 
south of Russia and was later introduced to  Central and North-W est 
Europe by the peoples of the eastern steppes. The horse burials reached as 
far as Bornholm westward and were most typical of the Magyars a t the 
time they conquered the present territory of Hungary. The Avars placed 
sheep193 and cattle194 into their graves. I t  seems likely to assume th a t the 
m eat was consumed a t a funeral feast and only the bones were in the 
hide.193

Evidently, the situation was similar when the p a rt of the brain skull 
with the horns was placed in the grave.196 This occurred mostly with cattle 
and seldom with sheep197 and was connected with the veneration of the cattle- 
ancestor.198 I t  prevailed chiefly with the ethnic group of Avars, who, after 
the fall of the Avar Empire, asked Charlemagne to settle them  down between 
Carnuntum  and Sav aria.199 In  this custom, too, the cattle were skinned but 
only the brain skull was left in the hide, with which they  covered the 
coffin.200

óz P ig g o tt d ea lt w ith  th is  question  in  d e ta il (1962, pp . 110 — 118), a n d  here  we h av e  
g iven  essen tia lly  h is analysis

193 B ökönyi, S., 1960a, p . 109
194 T örök, G y., 1954, p . 56; B ökönyi, S., 1963a, p . 110
195 H erodo tos, IV . p . 72
196 B ökönyi, S., 1963a, p . 110
197 T örök, G y., 1962, pp . 83 ff.
198 T örök, G y., 1962, p . 84
199 T örök, G y., 1962, p . 92 
!0° Ib id .
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Most of the Avars’ cattle were small and belonged to the brachyceros type. 
Such cattle were found a t 2itawska Tőn,201 a t Boly,202 a t M ó r and in a 
number of graves of the Sopronkőhida cemetery (Pig. 31). On the other 
hand, several skeletons of medium-sized cattle were found in the Avar 
graves of Szeged -Makkoserdő, bu t unfortunately, their skulls were com-

Fig. 31. F rag m en ts  o f c a ttle  skulls o f  th e  A var cem etery  a t  Sopronkőhida

pletely smashed and therefore unsuitable for identifying their types. The 
average withers height of the Avar cattle was 125.0 cm (Boessneck’s method) 
and 119.7 cm (Zalkin’s).

In  the ancient Bulgarian cemetery of Novi Pazar in Bulgaria, cattle of 
109 — 117 cm were found.201 202 203 At Popina, 4th —7th century A. D., the remains 
of mostly brachyceros cattle were excavated with a few primigenius types.204

201 M usil, R ., 1956, p . 161
202 B ökönyi, S., 1963a, p . I l l
20:1 Iv an o v , S., 1958, pp . 210 — 211
201 Iv an o v , S., 1956, p. 94
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C A T T LE  IN  T H E  M ID D L E  A G E S

Excepting the last two centuries, the Middle Ages brought the least 
development of cattle, for in this period the species degenerated most. This 
degeneration may have been due to the joint effect of several factors. The 
chaotic centuries after the decline of the Roman Empire brought about 
general impoverishment. The situation was bu t aggravated by a general 
ignorance of animal breeding. Purposeful animal breeding was pursued only 
with horses used in warfare and of dogs serving the pastime of the high-born. 
The cattle population was devastated by the frequent wars too, because the 
chief m eat consumed by the armies was beef and w hat the soldiers did not 
eat they  drove off. Early  mating m ay also have caused the degeneration 
no less than  the early use of animal as draught power. The small brachyceros 
cattle of the Middle Ages were not an independent breed nor were they 
a geographic variant or a breed characteristic of a people or of an ethnic 
group. This breed group was simply an indication of the very primitive 
conditions of Mediaeval animal keeping.

Thus, in the Middle Ages a uniform population of small cattle lived in 
Europe from the Urals to  England. W ith respect to  their skull form they 
mostly belonged to  the brachyceros type. Occasionally some hornless cattle 
also occurred. In  this veritable sea of small cattle isolated bigger individuals 
appeared particularly in less disturbed places where on marshy or m ountain 
pastures there was a possibility of cattle breeding. These animals, however, 
by no means constituted an independent breed bu t only populations of 
larger animals developed under the more favourable conditions of animal 
husbandry. Zimmermann described such cattle from Wädenswil in Switzer
land (11th 12th century),205 Reich and Kubasiewicz from Wolin in Poland 
(9th—13th century),206 and Nobis from Hessen (10th 13th century)207 and 
from Bremen (11th—13th century).208

Contrary to  the above Zalkin found the average withers height of cattle 
from early Mediaeval sites in Russia to  have been: Grodno 95.55, Pskov 
99.20, Novgorod 99.90, Moscow 100.10, Staraya Ryazany 101.25 and 
Staraya Ladoga 102.00 cm.209 Generally a type of cattle fairly uniform in 
stature and skull form was spread in Ancient Russia210 and the Baltic in 
the early Middle Ages.211

In  the early Middle Ages cattle in Poland were not much bigger than  
those in Ancient Russia. Kubasiewicz described cattle of 97 —109 cm withers 
height from Sieradz (10th— 13th century);212 he also described small cattle 
w ithout figures from Milicz (10th 13th century),213 from K am ién- Pomor-

205 Z im m erm ann , H ., 1920, pp . 28 ff.
206 R eich , H ., 1937, p . 6; K ubasiew icz, M., 1958a, p . 133; 1959, p . 98
207 N obis, G ., 1954, pp . 155 ff.
208 N obis, G ., 1954, p . 186; 1964, p . 44
209 Z alkin, V. I . ,  1956, p . 47
2,0 Z alkin, V . I ., 1961a, p . 205
»“  Ib id .
212 K ubasiew icz, M ., 1963, p . 233
213 K ubasiew icz, M., 1957b, p . 195
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ski (10th— 14th century).211 * * 214 The overwhelming m ajority of cattle in Wolin 
were small. A t Kolobrzeg (9th—13th century) cattle of 97 -  112 cm withers 
height were found,215 whereas the same values of cattle from Bonikowo 
(8th—10th century) were 100 — 123 cm (Boessneck’s method) and 91.5
106.5 (Zalkin’s),216 and the same from Kruszwica (6 th— 11th century) was 
about 1 m.217 Finally, Schramm and Gedymin found cattle in Radacz 
(8th—11th century) with 102—111 cm withers height (Boessneck’s method) 
and 97 — 107 cm (Zalkin’s).218 In Slovakia, Ambros identified small cattle 
from Besenov and Nitriansky Hrádok (early Slav)219 and from Budmerice 
(14th — 16th century).220 The withers height of this la tte r was 113 and 119 cm 
by Zalkin’s method.221

In the W allachian part of Romania similar cattle were unearthed: a t Bucov 
near Ploiesti (9 th—10th century) animals with 119.4 cm withers height 
(Boessneck’s method) and 112.7 cm (Zalkin’s) were excavated.222 In  the 
Balkan Peninsula such small cattle, mostly of the brachyceros bu t sometimes 
of the 'primigenius type, occur even today (Fig. 32), in certain areas their 
yoke is of definitely prehistoric type (Fig. 33).

Small cattle were found in Switzerland by W urgler a t Iddaburg (11th — 
14th century),223 a t Starkenstein (13th 15th century)224 the latter had a 
withers height of 94—104 cm; by H artm ann-Frick a t Burg Heitnau, 
withers height 110—121 cm (Düerst’s method)225 and by Stampfli a t Burg 
Grenchen (11th—13th century)226 where the withers heights were 100 — 
114 $, 110 117 S  and 118 122 d-227

The situation was similar in Germany. From mediaeval Hamburg, Herre 
described small cattle, with dwarf individuals of 90 — 100 cm.228 Nobis found 
cattle in Lübeck (1000—1138) and from Hessen (10th —13th century) 
with average withers height of 105 — 115 cm.229 Cattle with average withers 
height of 105—115 cm $$ and 120—125 cm dc? were found a t Hoher Bogen 
(12th century)230, of 108 cm $$ and 105.5 cm (Jo on the average in Hannover 
(11th —14th century)231 and of 119 cm oxen whereas cattle of Berlin—K öpe
nick (9th 14th century) were with an average withers height of 112.2 cm.232

211 K ubasiew icz, M., 1958b, p . 250
216 K ubasiew icz, M., G awlikow ski, J . ,  1965, p . 104
216 Sobocinski, M., 1963, p . 81
217 Sobocinski, M., 1964, p . 191
218 S chram m , Z., G edym in, T ., 1965, p . 189
219 A m bros, C., 1958b, p . 416
220 A m bros, C., 1959a, p . 568; 1962b, p . 302
221 A m bros, C., 1962b, p . 302
222 H aim ovici, S., O nofrei, M., 1967, p . 188
223 W urg ler, F . E ., 1956, p . 15; 1957, p . 24
224 W urgler, F . E ., 1956, p . 71
225 H a rtm a n n -F ric k , H ., 1957, p . 63
228 S tam pfli, H . R ., 1962a, p . 175
227 S tam pfli, H . R ., 1962a, p . 174
228 H erre , W ., 1950, p . 106
229 N obis, G ., 1954, p . 185
230 B oessneck, J . ,  1958b, p . 40
231 M üller, H . H ., 1959, p . 213
232 M üller, H . H ., 1962, p . 107
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Fig. 32. C a rt d raw n  by  a  yoke o f sm all B a lkan  ca ttle . S tan k e  D im itrov , B ulgaria

In  this latter settlem ent cattle of the same type and size lived both in the 
early Slav period and during the German conquest. Burgheim (7th 9th 
century) was the only site where oxen of a larger size occurred but even 
these animals, with a withers height of 130 cm, were smaller than  those 
bred by the Romans.233

The dwarfing of cattle in the Middle Ages seems to have been more pro
nounced in Eastern Europe (Russia, the Ukraine, the Baltic countries and 
Poland) than in Central Europe and the Balkan Peninsula. I t  is interesting 
th a t  the latter region corresponds with the territory of the European colonies 
of the Roman Empire or is adjacent to it. Thus some effect of the highly 
developed animal keeping introduced by the Romans to their colonies 
appears to have survived and had an influence a t least on a small area 
around them.

The measurements of cattle in Hungary in the Middle Ages can be well 
linked with the above.234 The average withers height of these cattle was
116.3 cm (Boessneck’s method) and 111.3 cm (Zalkin’s) in the 10th 13th 
century. Here again the oxen were somewhat bigger, bu t by their slender

233 B oessneck, J . ,  1958b, p . 36
231 B ökönyi, S., 1958a, p . 462; 1961b, p . 87; 1962b, p . 3; 1963c, pp . 338 ff.; 1966, p . 74
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F ig . 33. B osn ian  c a rt d raw n  b y  ca ttle  w ith  a  p reh isto ric  yoke m ade  o f a  sh a f t b a r  and  
tw o  b ranches b e n t in to  a  U -shape. O bre, Y ugoslavia

metapodials they can be determined easily. I t  is evident th a t they never 
belonged to a larger breed. On the other hand, in H ungary very dwarfed 
individuals occurred, though in the whole m aterial of the early mediaeval 
Hungary (10th - 13th century) there were only two: the m etacarpus of a cow 
with 94.2 cm withers height from Tiszalök and another cow with 96.7 withers 
height from K ardkoskut (Table 2).

The withers height of Hungarian cattle in different periods based on the 
length of metapodials determined with Boessneck’s (B) and Zalkin’s method 
(Z) is shown in Table 2.

T H E  H U N G A R IA N  W H IT E  C A T T LE

Now let us tu rn  to the origin of the Hungarian white cattle. This large, 
long-horned cattle (Big. 34), well-nigh on the point of extinction, is well- 
known from the literature of animal breeding, and to the European public 
a t  large.
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TABLE 2

W ithers height of cattle in  d ifferent periods based on the length o f metacarpale

p e rio d  n  m e th o d  m in . m a x . M.

XT I В 117.12 140.80 131.57Neolithic I 1 2 ---------------------------------------------------------------------------
_____________________________ I Z 112.00 134.64 125.82

Copper Age 10  ? ______ ÍA M Í_______ l 32^ _______ 122'75
Z 107.71 126.68 117.35

_  ок В 103.68 141.44 129.04Bronze Age 85 - — ----------------------------------------------------------------------
Z 99.14 135.25 123.39

T . - В 110.08 126.08 118.40Iron Age 8 --------------------------------------------------- ------ -—------------—
_________________________________________ Z________ 105.26 I 120.56_______ 113.22

Period of the Rom an Em pire 101 I____ - ________ 109'44_______ 145'98_______ 130-67
Z 104.65 139.54 124.95

. . .  .. T, . . oc В 112.00 113.20 122.51Migration Period 2 8 ----------------------------------------------------------- —
___________________________I Z 1 107.10_______ 125.46_______ 117.15

in  . on В I 98.56 122.24 112.13
Z 94.25 116.89 107.22

В 105.60 141.44 123.5614th —17th century 7 7 ____________________________________ _____________
Z 100.98 135.25 118.16

based on the length of metatarsals

лт . . . . .  I В I 125.62 143.32 133.87
.__________________________________ Z I 120.34_______ 137.30 128.24

Copper Age 12 ..-  121'05_______ i 40:79_______ 130-61 .-
_________________________________________ Z_________115.96 134.56 125.13

„  . .„ В i 107.35 141.61 124.74Bronze Age 49 _________ ________________________________________
________________________________________ Z I 102.84 135.66 119.50

T . „ В 106.78 131.62 115.82
I Z 102.29 126.08 110.95

„  . , ,  „  „  . 00 В 101.64 145.03 128.77Period of the Rom an Empire 8 2 ------------------------------------- --------------------------------------
_________________________________________ Z__________97.37_______138.94_______123.36

M igration Period 37 _____ B 106.21 138.18 125,82
_________________________________________ Z_________101,74_______132.37_______120.53

1 0 th -1 3 th  century 10 I_____B_______ U 3 '63___ ____127'33_______120-37
_______________________________________ Z______ 108.85_______121.98 115.31

В 106.78 146.75 125.48
Z 102.29 I 140.58 120.21
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Brummei was the first to  establish a connexion between the Magyar 
who conquered the territory of present H ungary and the Hungarian white 
cattle, saying th a t it had found its way to  the Carpathian Basin a t the time 
of the Magyar conquest235 (end of the 9th century A.D.). He never supported 
his statem ent with any proof, simply declaring it as a self-contained fact.

In  a num ber of papers Hankó also proceeded in almost the same way.236 
He started  from the point th a t the Hungarian white cattle was an old scrub 
breed, bu t this concept then was pushed into the background; th a t it was

F ig . 34. H u n g arian  w h ite  bu ll an d  cow. H o rto b ág y , H u n g a ry

an indispensable requisite of the Hungarian steppe, the “ puszta” and 
thus it m ust have been introduced by the conquering Magyars. To support 
his view he set forth two proofs. One was th a t the Russian zoologist and 
animal breeder Brauner had found skulls of long-horned cattle in the Magyar 
“servants’ graves” (sic!) in South Russia. The other was the resemblance 
between the skull of the aurochs and of the H ungarian white cattle, this 
sim ilarity giving him the clue th a t it was a direct descendant of the aurochs.

As far as the above proofs are concerned, archaeologists dealing with 
the prehistory of the Hungarians are not aware of Hungarian “servants’ 
graves” in South Russia, moreover not even a single specimen of long

235 B rum m el, G y., 1900, p . 34
236 H an k ó , В ., 1936b, pp . 63 ff.; 1943, p p . 45 ff.; I960, p . 271 ff.; 1954, pp . 39 ff.
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horned large cattle from the migration period in South Russia or from the 
early Middle Ages is known. And although the skull of the Hungarian white 
cattle is indeed very much like th a t of the aurochs, differing only in its 
horn form, this bears no significance, since the skull of every cattle of the 
primigenius type resembles the skull of the aurochs. Actually, all domestic 
cattle are direct descendants of the aurochs, since, according to  our present 
knowledge, no other wild ancestors have so far been found, moreover, the 
domestication of aurochses always produced cattle and nothing else.

Though Hankó mentioned a number of mediaeval sources to  trace back 
the origin of the Hungarian white cattle to  the time of the Magyar conquest 
none of these documents were dated earlier than the 15th century. He was 
never able to  support his theory by the examination of cattle skulls from 
the time of the Hungarian conquest for such skulls have not been found until 
recently. So far no settlem ent from the time of the Magyar conquest has 
been unearthed; and it was not a custom to place cattle or their skulls into 
the graves by the deceased a t the time of the Magyar conquest. On the other 
hand, we know about a metal ornament from this time, discovered in grave 
No. 12 of cemetery No. I I  a t Tiszaeszlár —Bashalom, th a t represents the 
head of cattle (Fig. 35).237 B ut this is not the head of long-horned cattle, 
on the contrary, it shows the short-horned, bracJiyceros type. Cattle of the 
very same type were found at settlements of the Árpád Period immediately 
proceeding the Conquest (Fig. 36). I t  was as late as in the 14th 15th 
century th a t the first long-horned cattle appeared in Hungary (Figs 
36 —40)238 239 and along with them  “blond” and “dun” — colour variants of 
Hungarian white cattle as the most frequent colours of cattle.238 In  all 
probability this breed was the result of a purposeful animal breeding, 
which — within the scope of the universal upswing of European economy 
bearing relation to the Renaissance - began in the 14th 15th century.

The origin of this breed has not yet been fully clarified. I t  may have been 
introduced by the Cumanians fleeing from the Mongolians in the mid-13th 
century and it took 150- 200 years for the breed to spread in Hungary. 
On the other hand, in the South of Russia, the original home of the Cuma
nians, no traces of their long-horned cattle have been found so far. The 
Hungarian white cattle might also be of Italian  origin. There are similar 
though somewhat smaller breeds in Ita ly  even today and as H ungarian- 
Italian connexions grew strong in the 14th century when the Neapolitan 
Anjous acceded to the Hungarian throne, it is possible th a t the breed found 
its way to  H ungary a t th a t time. B ut we do not know whether such cattle 
existed in Ita ly  in the early Middle Ages. Nor is it impossible th a t  Hungarian 
white cattle are of Roman origin, though there is no proof whatever to  
support this supposition. The most probable answer to  the question is th a t  
Hungarian white cattle emerged through selective breeding from the local 
cattle population th a t yielded a standard type of the Carpathian Basin

237 H ere  we should express o u r th a n k s  to  I . D ienes, w ho k ind ly  d rew  o u r a tte n tio n  
to  th e  m e ta l m o u n t

238 B ökönyi, S„ 1958a, p . 462; 1961b, p. 87; 1962b, p . 4
239 B elényesy, M., 1956, p . 25; 1961, p . 19
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and the adjacent regions: large cattle with beautiful horn-form (breeders 
have always attached great importance to this) uniformly white or dun in 
colour, resistant to diseases, easily driven on foot a long way; primarily 
producing beef and their oxen giving very good draught power.

Fig. 35. M etal m o u n t rep resen ting  th e  
h ead  of sho rt-ho rned  ca ttle . F ro m  a 
M agyar g rave  o f th e  tim e  o f  th e  C onquest. 

T iszaesz lár—B asha lom .
A fte r I . D ienes

Fig. 36. F ra g m e n t o f sho rt-ho rned  
ca ttle  skull. Z alavár. P eriod  o f th e  

Á rp á d  D y n asty

Recently Gaál contested the above opinion and adopted H ankó’s view: 
“The supposition . . . th a t this breed appeared in H ungary only in the 14th 
century is a biological absurdity, because without a nationwide exchange 
of the stock or central control no breed can spread within a century and 
a half to such an extent th a t it can supply, in the form of export goods, 
a great part of Europe with characteristically uniform animals, amply docu
mented by foreign sources a long time before the battle of Mohács.”240 
Meanwhile this statem ent was refuted by Matolcsi, who accepted the 
emergence of the Hungarian white cattle in the 14th- 15th century and 
calculated that, if we take only 50 cows as a starting point for producing 
a new breed, over 3,200,000 individuals can be bred within 150 years. Thus

240 G aál, I ., 1966, p . 40
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F ig . 38. Size v a ria tio n  o f th e  a s trag a li o f  c a ttle  in  H u n g a ry  
in  th e  M iddle Ages
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F ig . 39. Size v a ria tio n  o f th e  rae taca rp a ls  o f c a ttle  in  H u n g a ry  in  th e  M iddle A ges

the biological possibility was given for a century and a half after the ap
pearance of the breed to have produced plenty of animals for even export 
purposes.241

W ith the emergence of the new breed the average withers height of the 
Hungarian cattle suddenly rose by nearly 10 cm (Fig. 9), in spite of the fact 
th a t the small breed lived on for centuries side by side with the new one.242

241 M atolcsi, J . ,  1965, pp . 24—25
242 B ökönyi, S., 1961b, p . 87; 1962b, p . 4

10 145



F ig . 40. Size v a ria tio n  o f  th e  m e ta ta rsa ls  o f c a ttle  in  H u n g a ry  in  th e  M iddle A ges

B ut it was the new breed th a t boosted the breeding and export of the H un
garian cattle by leaps and bounds. The first w ritten data  about a consid
erable export of Hungarian cattle are dated a t the same tim e when this 
breed appeared. The big towns of the Great Plain, Debrecen and Kecskemét, 
had an especially significant cattle breeding and export. Miklós Oláh wrote 
in 1536: “ I  knew here (Debrecen) a rich bourgeois, Gáspár Biró, who had
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10,000 oxen for sale.”243 He also sta ted  th a t “ the Venetian province of Italy , 
Austria, Moravia, Bohemia, Swabia and the p a rt of Germany th a t stretches 
as far as the Rhine are all provided with cattle by H ungary” .244

Even when a great p a rt of the country had been occupied by the Turks 
cattle driving to the above territories continued. Wholesale dealers in cattle, 
veritable m erchant princes emerged who had vast numbers of cattle, driving 
several hundreds of thousands a year to W est-European markets. In  the 
autum n of 1560 on a single day as many as 7418 heads of cattle crossed the 
Danube a t the ferry of Vác on their way westwards.245 In  Germany the 
m eat of the Hungarian cattle was highly appreciated, which is shown by the 
regulations for the butchers. A datum  from the archives of Augsburg dated 
1526: “Die hungarisch als die pesten Ochsen, so jetzo dieser Zeit zu gemeiner 
S tadt ham gebracht . . . dass zwischen polnisch und hungarisch Ochsen
fleisch ein grosser Unterschied sei . . V246 (The H ungarian th a t is to say the 
best oxen, recently introduced to  the city . . . th a t there is a great difference 
between Polish and Hungarian b e e f . . .). Or the rule about butchers’ shops 
issued in Munich in 1599, according to  which as long as there is Hungarian 
beef in the shop no other beef shall be sold, “ . . . damit nichts ungerechte 
das nicht ungarisch Fleisch unser gewegen” .247

In  view of the above it is by no means impossible th a t the finds in Upper 
Austria of long-horned cattle reminiscent of the aurochs248 and those un
earthed a t the Nikolauskapelle in Munich (15th—16th century) approaching 
the sizes of today’s cattle249 had originated from animals exported from 
Hungary.

Soon the draught oxen of the Hungarian white cattle were also pu t to  use. 
Miklós Oláh also mentioned th a t salt was transported from Máramaros 
partly  on boat partly  by carts drawn by eight yokes of oxen to  the Northern 
Uplands of Hungary.250

No doubt the number of the Hungarian white cattle was strongly reduced 
during the tim e of the Turkish sway (16th—17th century) and even more 
so during the liberation wars following the Turkish occupation. B ut the 
breed soon recovered from these ravages. The fact th a t later it lost impor
tance and is today on the point of extinction, was caused by the undiscrimi
nating im portation of improved W est-European breeds. This began a t the 
end of the 17th century (at th a t tim e Prince Pál Eszterházy introduced the 
first Swiss cows to  Hungary251) instead of endeavours to breed the Hungarian 
cattle of adequate use.

243 Szam ota, I ., 1891, p . 545
244 Szam ota , I . ,  1891, p . 551
245 F ek e te , L ., 1944, p . 246
246 T ak á ts , S., n .d ., p . 352
247 Ibid.
248 K necht, G., 1966, pp. 53 ff.
249 Boessneek, J ., 1958b, p. 41
250 Szam ota, I ., 1891, p . 554
251 H ankó , В ., 1935, p . 14
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TH E WATER BUFFALO

W IL D  A N C E STO R S

On the basis of morphology, origin and distribution Riitimeyer divided 
the subgenus of the bovids including the water buffalo into three groups: 
Probubalus, Bubalus and Buffelus.1 The first group comprises some prim i
tive forms since extinct, the second the African water buffaloes and the 
th ird  the Asian congeners. This grouping of Rütim eyer’s has not been 
accepted by all authors. Lydekker2 and Weber3 united the two la tter groups 
under the name of Bubalus. Duerst did the same with the African and Asian 
Pleistocene water buffaloes,4 so did Boule and Teilhard — a t least this can be 
inferred from their having described the Upper Pleistocene buffalo of 
Sjara-osso-gol under the name of Bubalum wansjocki5 6. Trouessart, also 
merged the two la tter groups into one under the name Buffelus ® Zittel,7 
Berckhemer8 and Schertz,9 on the other hand, accepted the Riitimeyer 
grouping and so did Antonius.10 We th ink it right to  adopt Riitim eyer’s 
grouping since there are such essential anatomical differences between the 
African and the Asian water buffaloes th a t have to be expressed in taxo
nomy.11

Which are these anatomical differences ? Here we should only like to  refer 
to those of craniology, mainly originating from the different forms of the 
four bones of the temple, the fossa temporalis (Fig. 41). In  the group of 
African water buffaloes the frontal bone (os frontale) and the tem poral 
bone (os temporale) touch each other, whereas the parietal bone (os parietale) 
and the ala temporalis ( =  alisphenoid) of the sphenoidal bone do not touch. 
This la tte r apophysis of the Asian wTater buffaloes is so much elongated 
th a t it touches the parietal bone and thus prevents the meeting of the frontal 
and tem poral bones. Another difference between the two groups is the form 
of the choana opening. Whereas the ploughshare bone (vomer) definitely

1 R iitim ey er, L ., 1865, p . 334; 1867, p . 62
2 L ydekker, R ., 1885, p . 27
3 W eber, M ., 1904, p . 678
4 D uerst, U . J . ,  1900, p . 82
5 B oule, M ., B reu il, H ., L icen t, E ., T e ilhard , P ., 1928, p p . 71 ff.
6 T rouessart, E . L ., 1904— 1905, p . 743
7 Z itte l, K ., 1895, p . 913
8 B erckhem er, F ., 1927, pp . 146 ff.
9 S chertz , E ., 1937, p . 58

10 A ntonius, О., 1922, p. 139
11 B erckhem er, F ., 1927, pp . 148 ff.
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divides this opening into two parts with the Asian group, the opening is not 
cut into two with the African buffaloes, whose ploughshare bone takes up 
a dorsal position as against the plans of the palatal bone (os palatinum ) 
in front of the choana opening. Moreover, this opening is pointed in the 
Asian and rounded in the African water buffaloes.12 In  the skull form of the 
two groups there are differences in the position and shape of the horn cores, 
moreover, in the extent to which the bone bead spread as the lower part of 
the horn cores.

On the basis of these cranial differences it can be clearly ascertained th a t 
all domestic water buffaloes belong to  the Asian group, thus, their wild 
ancestors m ust be sought after there. The system atization of the fossil forms 
has not been completed yet 
bu t the Pleistocene form from 
Sivalik in India, Bubalus 
(Probubalus) sivalensis R iit.,13 
seems to be the starting point, 
followed by Bubalus platyceros 
L yd.14 The next member is 
Bubalus palaeindicus Pale.15 
from the Pleistocene of Ner- 
badda in India, and it is this 
la tte r one from which the 
present Amee water buffalo 
( Bubalus arnee)  can be de
rived. I t  is almost improbable 
th a t the series of origin is as 
simple as this; the above-mentioned forms are bu t links in the chain of 
evolution, unfortunately no details have been discovered yet.

Prom India, as it were from, a focal point, the w ater buffaloes on account 
of climatic changes in the Pleistocene, spread most likely in several waves 
towards the northeast and northwest direction. Manchuria is the farthest 
point in the northeast, whereas to the northwest they  reached the eastern 
p a rt of Germany. Chinese fossil water buffaloes are the best known of all, 
with five described species, moreover, in the descriptions the conditions of 
their origin are fairly well clarified.16 On the other hand, water buffalo finds 
of the Pleistocene in Europe have been discovered only in three sites:17 
a t Steinheim a. Murr,18 a t Shönebeck a. Elbe,19 and in the Peneios

F ig . 41. P osition  o f  bones co n s titu tin g  th e  te m 
p o ra l fossa w ith  A frican  (on th e  left) an d  A sian  
w a te r  buffaloes (on th e  rig h t). P  =  os p a rie ta le , 

F  =  os fro n ta le , A  =  a lisphenoides,
S =  squam osum . A fte r B erckhem er (1927)

12 F ro m  W . S tau d in g er’s unpub lished  w ork. See: B erckhem er, F ., 1927, pp . 148 ff.
13 R ü tim ey er, L ., 1878, P la te  I I ,  F igs 4 —5

L ydekker, R ., 1880, p . 127, P la te  X V II I
15 R ü tim ey e r, L ., 1878, pp . 141 — 142
16 B oule, M., B reu il, H ., L icen t, E ., T eilhard , P ., 1928, pp . 71 ff.; Y oung, C. C., 1936, 

p p . 505 ff.; M inchen, M., Chow, H su  Y u-H sian , 1957, pp . 457 ff.
17 C oncerning th e  th ird  find  described b y  S teh lin  as belonging to  th e  U p p e r P liocene 

o f th e  V al d ’A rno  (1934, pp . 407 — 412), H ilzheim er (1939, pp . 254—256) p roved  th a t  
i t  h ad  n o t been  a  w a te r buffalo  b u t a  b ison; as such, nevertheless, i t  w as th e  earlies t 
find  in E u rope

18 B erckhem er, F ., 1927, p p . 146 ff.
18 Schertz , E ., 1937, pp . 57 ff.
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Valley near Larissa in Thessaly.20 When the water buffalo find of 
Steinheim was described first it was dated in one of the interglacials of the 
Ice Age; since then Adam — on grounds of the rich fauna found a t the site 
— set the water buffalo into the Mindéi -  Riss interglacial.21 On the other 
hand, the find a t Schönebeck originates from the second interglacial of North 
Germany,22 whereas the Pleistocene water buffalo bones found in Greece 
can be dated a t the Riss —W iirm-interglacial and the beginning of the Würm 
glaciation, respectively.23 These wild water buffaloes — like those from 
North China — could stand on their own only in the interglacials, and at 
the end of the last interglacial moved to south for good. B ut in the early 
Holocene, a t the time of the climatic optimum of the Neolithic, the wild 
forms of the Indian water buffaloes found their way once more to Europe 
however, then they did not get further than the Carpathian Basin. The 
course by which they got in can be easily followed. Hilzheimer was the 
first to describe Mesopotamian representations of water buffaloes from the 
middle of the 3rd millennium B.C. He pointed out th a t they meant a spread 
of the South Asian fauna towards the west, which was evidently due to 
a change in the climate.24 In  Europe wild water buffalo finds were discovered 
in two Neolithic sites: Erumusica in Moldavia25 and Csóka in N orth-East 
Yugoslavia,26 furthermore, in an early Holocene site in Bukovina undeter
mined in particulars.27 The fact th a t it was not an importation of animals 
bu t the advance of the fauna is proved simultaneously by the gaur represen
tations in Mesopotamia28 and osteologically by the finds of the Asinus 
hydruntinus Reg. which is also a member of the thermophilous fauna, in 
Hungary29 and in South-East Europe.30 Of course, when the climatic opti
mum had term inated the wild buffaloes withdrew from Europe but persisted 
for a long tim e in the Near East. The representation of a water buffalo hunt 
on a Sassanid silver dish indicates th a t in Iran  wild water buffaloes occurred 
even in the 3rd—4th century A.D.31

T H E  D O M E ST IC A T IO N  A N D  S P R E A D  O F T H E  W A T E R  B U F F A L O

In  South and South East Asia the use of domestic water buffalo is con
nected with rice cultivation thus it can well be assumed th a t its first domesti
cation had taken place in the rice-growing belt:32 Indo-China or South

20 B oessneck, J . ,  1965, pp . 56 — 67
21 A dam , K . D ., 1954, p p . 131 ff.
22 S chertz , E ., 1937, p . 68
23 B oessneck, J . ,  1965, pp . 56 — 57
24 H ilzheim er, M ., 1926, pp . 140 ff.
25 M atesa, G., 1946, p. 42
26 B ökönyi, S., 1957b, p . 43
27 B ökönyi, S., 1957b, p . 44
28 B odenheim er, F . S., 1960, p . 50 
23 B ökönyi, S., 1957b, p . 44
30 B ökönyi, S., 1959a; N ecrasov , O ., H aim ovici, S., 1959, pp . 563 ff.
31 B ren tjes, B ., 1962, p . 28
32 Z euner F . E ., 1963, p . 251
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China rather than  India. U nfortunately, no archaeological proofs are 
available. I t  has not been ascertained yet th a t the water buffalo was a 
domestic animal already in the late Neolithic—Copper Age (Indus culture). 
However, its representations on seals33 in the H arappa culture (c. 2500 
B.C.) evince this fact. At the same time it was kept in Mesopotamia as 
a domestic animal,34 whence it spread but slowly. Thus it reached Egypt 
only in the Middle Ages, and was not known in Antique Rome a t all.35 
In  the Post-H ittite  layers of Boghazköy (12 th - 7th century B.C.) some 
bones of the water buffalo were found36 and a marble capital of a column, 
representing the head of a short-horned, thus certainly domestic water 
buffalo, originating froma a castle of Herod tha t has been built in a mosque in 
Samaria (today Sebastie).37 The water buffalo reached the Arabs in the 1st 
century A.D. and since the 2nd century A.D.38 it is often mentioned in 
Arabic poetry. In  the 4th century A.D. it found its way to Persia,39 and 
from there most probably directly to South Russia, where it was very rare 
and occurred only in the 5th century A.D. layers of Olbia.40 The South 
Russian was one of the routes by which the water buffalo reached Europe; 
the other led through Greece where it appeared sporadically in the 6th 
century A.D.41

The Avars took the water buffalo along from South Russia and brought 
it to the Carpathian Basin in 560 and subsequently introduced it to  Ita ly  
in 596: The Bulgarians brought it in the Balkan Peninsula in 679.42 Appa
rently only small stocks reached both Ita ly  and Bulgaria, which is indicated 
by St. Willibald, who while travelling through Ita ly  and Sicily to Palestine in 
723, to his great astonishment found water buffaloes for the first time in this 
la tte r place.43 Moreover, the inscription of a marble column evinces th a t 
in the peace trea ty  K han Omortag concluded with Byzantium  in 814 he 
demanded for the return  of every Byzantine prisoner of war two water 
buffaloes.44 No doubt, the Avars introduced the first water buffaloes to 
Germany, where the earliest place name referring to the anim al’s name 
(Buffileba, near Gotha) emerged in 874.45

I t  seems to be probable th a t the Hungarians also introduced a good many 
domestic water buffaloes to  Europe because from the tu rn  of the first 
millennium onwards data  referring to  them  became more frequent. Szent- 
királyi mentioned water buffaloes from Transylvania in the 11th century.46

33 Zeuner, F . E ., 1963, p . 249, fig. 9: 6
34 Zeuner, F . E ., 1963, p . 249
35 B oettger, C. R ., 1958, p . 182; Zeuner, F . E ., 1963, p . 250
36 Vogel, R ., 1952, p . 152
37 A nton ius, О ., 1920, p . 48
38 Szalay, В ., 1914b, p . 65
39 Ib id .
40 P idop litehko , I . G., 1956, p . 52
41 Szalay , B ., 1914b, p . 65
42 Ib id .
43 A fte r O. K eller, Zeuner, F . E ., 1963, p . 251
44 Iv an o v , P ., Sachariev , S. J . ,  1960, p . 241
45 Szalay, B ., 1914a, p . 98
46 S zentk irály i, A ., 1889, p p . 8 ff.
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In  King Béla IBs foundation deed of Dömös Abbey (1183) water buffaloes 
were also mentioned.47 A t the end of the 12th century there was an estate 
in South H ungary named Biwol, and in documents of later centuries in the 
Middle Ages, too, place names deriving from the water buffalo occurred.48 
A document dated from the mid-13th century mentioned a pen for water 
buffaloes (byolokol,49 in Hungarian: bivaly akol) which can be taken as the 
most im portant evidence of the keeping of water buffaloes. W hen analysing 
written data  on buffaloes difficulties arise, for in the mediaeval Latin chron
icles water buffaloes, bisons and aurochses are equally referred to as 
“bubalus” . Thus, in a great many cases, it was rather hard to decide which 
species was m eant in a given case. The “ Insula bubalorum ” , e.g. mentioned 
in a letter by Endre II, King of Hungary, is not likely to refer to water 
buffaloes.50 On the other hand, the data  according to  which the same king 
gave to  the Serbian King Stephen (1195—1224) horses, bisons and “ Saracen 
buffaloes” among others most certainly refer to water buffaloes.51 One has 
to  think of w ater buffaloes concerning the documented data  according to 
which Wladislas, King of Poland, visiting Sigismund, King of H ungary and 
Em peror of the Holy Rom an Empire in 1412, was taken ill from water 
buffalo cheese.52

In  France the earliest written sources mentioning the water buffalo as 
a domestic animal came from 1154 and from England in 1252.53 However, 
these la tte r da ta  evidently refer to occasional specimens only, for the north
western boundary of the mass distribution of water buffaloes in Europe was 
the chain of the Carpathians.

W A T E R  B U F F A L O  F IN D S  IN  E U R O P E

W ater buffalo finds are very rare in Europe, which points to the slight 
economic importance of the species in Mediaeval Central and Eastern 
Europe. B ut the Balkan Peninsula should be considered more closely for 
water buffaloes are very frequent in this part even today; thus a great many 
data  scarcely investigated from archaeolo-zoological points of view can be 
expected to tu rn  up in the future. A part from the six bones of water buf
faloes (of two individuals) found a t Olbia and from the undated water buffalo 
finds without particular dating from Bulgaria (“Golema Zhelezna” Cave) two 
horn cores were brought to light and from the vicinity of Tirnovo odd 
teeth,54 water buffalo finds were only discovered in Gdansk and in two 
Hungarian sites. Y. Baer and Rohmer were the first to examine the 
Gdansk finds and described a new species which they named Bubalus

47 M eller, P ., 1912, p . 14
48 S zam ota, I . ,  Zolnai, G y., 1902— 1906, p . 75
43 Ib id .
50 M eller, P ., 1912, p . 15
51 S zam ota, I . ,  1891, p . 22
52 M eller, P ., 1912, p . 15
53 Szalay, B ., 1912b, p . 66
54 Iv an o v , P ., Sachariev , S. N ., 1960, p . 241
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pallasi.si Later La Baume checked the finds again and stated  th a t they were 
not from a new species of water buffaloes; the horn cores were simply those 
of the domestic water buffalo, living in Gdansk during the ride of the Order 
of the Teutonic Knights.56 The two Hungarian finds: a horn core each of an 
adult and a subadult bull were found in the 16—17th century layers of 
the B uda—Vár (Castle)57 and in the 15th— 17th century layers of Nagy
kanizsa—Vár (Castle),58 respectively (Figs 42 — 43). I t  is not impossible, 
of course, th a t more water buffalo finds were unearthed in Hungarian 
Mediaeval settlements, where the animals’ bones had been in the kitchen 
midden; it was impossible to identify the species merely on the basis of 
extrem ity bone fragments.

The few Central and East European finds of domestic water buffalo 
bones show th a t these animals differed from the wild form of the species 
only in having shorter and thinner horns. On the other hand, they did not 
differ from modern domestic water buffaloes with respect to the form and 
size of their horns. This shows th a t the recent breeds of the water buffalo 

a t least from the point of view of the form of their horns -  had evolved 
by the end of the Middle Ages and have not undergone any essential change 
since then.59 This is quite understandable if we take into consideration the 
fact th a t since the Middle Ages the water buffalo has lived under essentially 
identical conditions, environment, husbandry and feeding and th a t no partic
ular breeding selection weis performed to  change its external appearance 
— except most recently, here and there, with a view to  improving its milk 
yield.

Of course, in Central and Eastern Europe the water buffalo was not an 
animal used in the service of rice cultivation but was a prototype of draught 
animal. Here its distribution was restricted above all by the climate, because 
it requires warmth, and under primitive conditions of husbandry it could 
not endure the winter in most of Europe even if it was kept in a stable. 
I t  requires a great deal of water, because it needs muddy ponds for bathing, 
and this hindered its large-scale distribution in the steppes of Southern 
Russia and the Ukraine or in the Mediterranean Basin. However, it is also 
due to  other reasons th a t it is less im portant than  cattle and horses even in 
such regions of Europe where suitable climatic and geographic conditions 
prevailed. I t  is a fact th a t in the tem perate belt, as an animal supplying 
milk and meat, it cannot compete with cattle or with horse as a draught 
animal In  the tropics it could oust cattle on account of its higher resistance 
to  epidemics. In  Egypt, for example it spread significantly in the last cen
tu ry  when the rinderpest creeping through from the East destroyed almost 
completely the stock of cattle.60 As a draught animal it can compete with 
the horse only in places where heavy loads are to be transported over short 
distances on bad roads. From  the point of view of speed it certainly lags

65 L a  B aum e, W ., 1909, p . 49
56 L a  B aum e, W ., 1925, p p . 435 ff.
57 B ökönyi, S., 1 9 5 9 b ,'pp . 154— 155; 1961b, p p . 91 — 92; 1963b, p . 404
68 B ököny i, S., 1961b, p p . 91 — 92
69 B ökönyi, S., 1959b, p . 155; 1961b, p . 92; 1963b, p . 404
60 B o e ttg e r, C. R ., 1958, p . 225
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Fig. 42. H o rn  core o f w a te r buffalo from  B u d a  C astle. 16 th— 17th cen tu ry

F ig . 43. H o rn  core o f w a te r buffalo from  N agykan izsa  C astle. 1 5 th — 17th cen tu ry  
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behind the horse; on the other hand it can exert unbelievable strength. 
Albertus Magnus, the eminent natural scientist of the 13th century, states 
th a t  one water buffalo substitutes the power of two horses.61 (He, by the 
way, gave such a faithful, true to life description of the water buffalo th a t 
by it the domestic animal is immediately recognizable even though it was 
unknown to him before but then he saw it in Italy . He gave an exact descrip
tion of its appearance and also of the way in which it dragged along heavy 
loads and how it sometimes rushed to the nearest pond to submerge up to 
its m outh “ . . . iratus mergit se in aqua usque ad os . . .” .62) Indeed, as a 
draught animal it is easy to handle. However, if it goes several days without 
submerging in a pond, it is likely to run into the water, cart and all.

W ith the advent of m otor vehicles the importance of the water buffalo 
has declined — a t least in Europe. In  Hungary there are only a few hundred 
alive and the time can be foreseen when the water buffalo population of the 
Balkan Peninsula will also be pushed into the background — or will even 
vanish completely.

61 P itz l, H ., 1959, p . 25
62 Ib id .
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SH EEP

T H E  S IG N IF IC A N C E  O F  S H E E P

In  general, animal domestication is usually connected with the beginnings 
of agriculture. This is not quite correct for there are certain domestic ani
mals which came into m an’s possession in periods prior to  the emergence of 
agriculture.1 Sheep are among these and as such belong to one of the oldest 
species of domestic animals. Only the dog was possibly domesticated earlier, 
bu t its economic importance cannot be compared to  th a t of sheep. Indeed, 
the domestication of sheep m eant a revolution in the economy, upon which 
it had a decisive effect for several thousand years.2

W IL D  FO RM S

In  the Pleistocene — at least in some of its periods — the wild ancestors 
of sheep also occurred in Europe, bu t did not survive the Pleistocene in this 
region. Two finds a ttribu ted  to  wild sheep of the Holocene have been found: 
one a t Bodrog — Monostorszeg3 and the other in Ju tland4 which, however, — 
in accord with Boessneck5 we do not consider wild but domestic sheep’s 
bones. The question is not so clear concerning the finds in the Balkans, 
suspected to have originated from wild sheep — a point we shall revert 
to later.

Nowadays four chief types of wild sheep exist: the moufflon (Ovis musi- 
mon Pall.), the urial (Ovis orientalis Blyth), the argali (Ovis ammon L.) and 
the Canadian wild sheep or bighorn (Ovis canadensis Shaw).

Among them  the moufflon lives wild, in South W est Europe — in Sardi
nia and Corsica — and in South W est Asia. Erom the former territory  it 
has been introduced to many European countries and has become acclima
tized there. I t  was first introduced in 1840 to  the game reserve of Lainz6 
and then soon into other parts of Central Europe, where now a stock of 
about a thousand individuals can be found in several countries.

1 Zeuner, F . E ., 1966, p . 6; 1963, p . 63
2 Z euner, F . E ., 1963, p . 64
3 K oeh , A ., 1902, pp . 347 ff.
4 H erre , W ., K eeper, K . D ., 1953, pp . 204 ff.
5 B oessneck, J . ,  1956d, p . 20
6 Schm id t, W ., 1935, p . 32
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In  summer the colour of the moufflon is fox-red with the lower parts of 
the abdomen being almost white; in winter it is dark brown with a saddle- 
shaped white spot on either side of the back. The ram has large horns turned 
outw ard and curving two-thirds or three-quarters of a circle, with horizontal 
rings around them. The horns of the ewe are much smaller. I t  lives in groups 
of ten to tw enty in summer, bu t in w inter it congregates in groups of as 
m any as th irty  animals. However, these groups comprise only the ewes and 
the lambs aged one or two years, the adult rams are in separate smaller 
groups and visit the females only in the period of mating.

The distribution of the urial group stretches from the trans-Caspian terri
tory through Turkestan, North Iran  and Afghanistan up to W est Tibet and 
the Punjab, particularly in mountainous regions, though some of their sub
species occur in the steppe too. They are long-legged, fallow-coloured ani
mals, more greyish in winter, and have a dark spot behind their shoulders; 
their abdomen, legs and tail being white. I t  is very interesting th a t on their 
throat the rams have a strong mane, which stretches down to their chest. 
Their horns are like those of the moufflon, with strong horizontal pro tu
berances.

The distribution of the argali ranges from Central Asia through Tibet and 
Mongolia as far as Kam chatka. This is the largest among wild sheep, its 
withers height reaching 120 cm. Its  trunk  is greyish brown with a wide white 
mane on its neck. I t  has very strong horns, twisted several times. The horns 
of the subspecies of the Pam ir are particularly long, a t times exceeding 
even 180 cm.

The Canadian wild sheep lives on the western coastal region of North 
America, though its distribution stretches over K am chatka and N orth East 
Siberia (west of the delta of the Yenisei). Its  withers height reaches approx. 
80 cm; its colour varies from greyish brown to cream. The horns are long 
and relatively smooth and form approxim ately a full circle.

Recently Zalkin has classified the first three of the above groups into one, 
naming it O v is  a m m o n  and recognizing its 27 subspecies.7 He also considers 
the bighorn to be independent with four subspecies.8 By this he has, when 
all is said and done, decided the essence of the debate about the origin of 
domestic sheep.

When Riitimeyer9 described the tu r b a r y  sh e e p  with short and untwisted 
horns ( O v is  a r ie s  p a lu s t r i s )  of the Swiss lake dwellings he himself suggested 
th a t the animal could not be of local origin. On this issue all further authors 
agreed, bu t they did not agree about the wild ancestor of this “breed” of 
domestic animal. C. Keller represented the most surprising view of all. 
In  his opinion the tu r b a r y  sh eep  was a product of the domestication of the 
N orth E ast African Barbary sheep (A m o tr a g u s  le r v ia  Pall.).10 B ut the B ar
bary  sheep, which takes up a special position in the systematics, could by 
no means have been the wild ancestor of domestic sheep, for there are numer-

7 Z alkin, V. I . ,  1951, pp . 218 ff.
8 Zalkin, У. I . ,  1951, pp . 265 ff.
9 R iitim ey er, L ., 1861, p . 191

10 K eller, C „ 1909, pp . 88—89
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ous essential anatomical differences between the two. Moreover, they can
not be crossbred. In  any case, B arbary sheep are perhaps closer to goats, 
although these cannot be taken into consideration as the wild ancestors o f 
this latter species either — notwithstanding the fact th a t they  have been 
successfully crossbred.11

Evidently, Keller m ust have been influenced by the fact th a t early Egyp
tian sheep often had — as shown by representations — a mane on the edge 
of the th roat and the lower part of the neck. B ut this is not necessarily 
a characteristic of the A m m o tr a g u s ;  moreover, the rams of the urial and 
argali groups of wild sheep also have such a mane.

Other authors, such as Duerst,12 E w art,13 Antonius,14 Hilzheimer,15 etc. 
looked for the wild ancestors of tu r b a r y  sh eep  rather among Asian sheep. 
W hen Duerst described the co p p e r  sh eep  ( O v is  a r ie s  s tu d e r i ) , considering 
this animal with its thick, three-edged, spirally twisted horns, to be a differ
ent breed,16 the moufflon also soon found its way among the supposed 
wild ancestors. In  D uerst’s opinion the co p p e r  sh eep  was the product of 
cross-breeding between tu r b a r y  sh eep  and the moufflon, bu t other authors 
considered it for a long time to be a pure descendant of the moufflon.

The situation underwent a radical change as soon as it had been proved 
th a t tu r b a r y  sh eep  and co p p e r  sh eep  do not represent independent breeds. 
The hornless sheep — the “bronze  s h e e p ” — formerly considered to belong 
to  a th ird  breed; soon turned out not to  represent an independent breed, 
for hornless sheep may come into being in any breed. (Hornlessness — as in 
the case of cattle or goats — is a domestication change in sheep also.) 
Eugster was the first to  point out the link between tu r b a r y  sh eep  and co p p e r  
sh eep . According to him, the tu r b a r y  sh eep  is a t present on the point of extinc
tion and the Bündnerschaf, whose females have horns like those of goats 
whereas the rams have stocky, twisted ones, are its direct successors.17 The 
question was finally solved by Reitsma, who carried out detailed investiga
tions of recent Drente sheep, the Dutch sub-fossil terpen sheep and the sheep 
of Swiss lake dwellings. In  the course of his examinations it became clear 
th a t the typical horn cores of tu r b a r y  sh eep  all originate from ewes (the 
hornless “ b ronze  sh e e p ” are also females), the “c o p p e r  sh e e p ” on the other 
hand are the males of the same breed.18

B ut however useful Reitsm a’s results were, they only referred to the 
grouping of prehistoric domestic sheep. W ith respect to  the question of the  
wild ancestors, they only achieved the simplification th a t now the wild 
ancestors of only one breed had to  be found. Zalkin’s results m eant a really 
great advancement in the research of the wild ancestors (see note 7), for he 
determined the monophyletic origin of domestic sheep and excluded from

11 P e tzsch , H ., 1957, pp . 295 ff.
12 D uerst, U . J . ,  1908
13 E w a rt, J .  C., 1913, pp . 160 ff.
11 A nton ius, О ., 1922, p . 217 — 218
15 H ilzheim er, M., 1927, p . 57; 1936, pp . 195 ff.
16 D uerst, U . J . ,  1904b, pp . 17 ff.
17 E u g ste r, E ., 1921, p . 82
18 R e itsm a , G., 1932, p . 45
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among the possible wild ancestors the other genuine wild sheep, the 
bighorn.

The question is which subspecies of the Ovis ammon took part in the 
evolution of domestic sheep, moreover, in what proportion, still remains 
unanswered. Zeuner’s view is a very interesting one. In his opinion most of 
the woolly breeds of sheep descended from the urial group and the bulk of 
hairy sheep from the moufflon group.19

Kaczkowski indicated a significant new way to  solve this question but 
it  has not been pursued since. By a serological m ethod (iso-agglutination) 
he divided domestic sheep into two chief groups: the A group and the О 
group, the latter having two sub-groups depending on the presence or 
absence of the anti-A in them. On the other hand, when examining moufflons 
he proved th a t w ithout exception they all belong to the А-group. The same 
group prevailed with the m ajority of Polish domestic sheep (thus he sug
gested th a t their origin from the moufflon was probable), English South- 
down sheep, on the other hand, do not show any kinship with the moufflon.20

C H A N G E S C A U SE D  B Y  D O M E ST IC A T IO N

Domestication brought about substantial changes in sheep, woolliness 
being the most im portant of them. Wild sheep, too, have some winter wool, 
particularly those which have to endure cold and snowy winters, bu t their 
wool is short and not curly. Only domesticated animals have a mass of 
woolly hairs. On the basis of representations the earliest woolly sheep could 
be demonstrated from the Ja m d a t—Nasr period (c. 3000 B.C.) in Asia 
Minor.21 B ut quite recently a small clay figurine representing a woolly sheep 
(Fig. 44) has been found in a settlem ent of the 6th millennium B.C. a t Tepé 
Sarab in Eastern Iran .22 The artist who had made it was very skilful in 
conveying the curliness of the wool. But in the Neolithic period woolly 
sheep were in all likelihood quite rare and appeared in great masses only 
in the Copper Age. However, by the end of th a t period and in the Bronze 
Age they became widespread also in Europe. A t th a t time Man changed over 
from leather clothes to  woollen ones.23 Of course, side by side with woolly 
sheep great numbers of hairy ones continued to live on. The sheepskin found 
in one of the Pazyryk kurgans of the 5th century B.C. had belonged to 
a hairy sheep, which was still close to a wild sheep.24

The other change which domestication brought about in the hair of sheep 
was its becoming white. As we have seen above, none of the groups of the 
wild ancestors of domestic sheep are white; wild sheep have whitish abdo-

19 Zeuner, F . E ., 1963, p. 169
20 Kaczkowski, B., 1929, pp. 10 — 14
21 Zeuner, F . E ., 1963, p. 172; Brentjes, B., 1965, p. 29
22 H ere  we should  like to  th a n k  P rof. R . J .  B raidw ood, O rien ta l In s t i tu te ,  U n i

v e rs ity  o f Chicago, for h av in g  k ind ly  p u t  th e  s ta tu e t te  a t  ou r d isposal for exam in a tio n  
purposes

23 Vogt, E ., 1937, pp. 44 — 45; Tschumi, O., 1949, p. 602
24 Ryder, M., 1961, p. 248
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mens and legs a t most. But on domesticated animals the white colour is 
a general phenomenon, which appeared very early with sheep, evidently 
even earlier than the woolly hairs. Thus, for example the Pazyryk sheep 
mentioned above was already white, although it had no woolly hairs yet. 
Today the wool of all improved breeds is white, except the breeds th a t are 
intentionally bred in different colours (karakul sheep). I t  is very interesting 
th a t when the trunks of domestic sheep become white, simultaneously their 
heads and feet often become black. Black heads and feet do not occur with 
any group of wild sheep, this too is a symptom of domestication.25 This

F ig . 44. C lay s ta tu e t te  rep resen ting  a  w oolly sheep. Sarah , I ra n , e. 5000 B .C. O rien ta l
In s titu te , Chicago

phenomenon occurs with primitive breeds (Tzigaya, Zackelschaf) and with 
improved ones (some English m utton sheep) alike.

A third, essential change caused by domestication is the hornlessness of 
sheep. This is even older than  the two former features. The earliest horn
less sheep like the woolly ones emerged in South W est Asia. The earliest 
find of this kind was unearthed from the stratigraphic horizon of Ali Kosh C2 
(Bus Mordeh phase, c. 7500 B.C.) in South W est Iran  (excavations of Hole 
and Flannery). Among female sheep homlessness had spread widely in 
South W est Asia by the 6th millennium B.C. and in the course of the 6th 
millennium hornless sheep had found their way through South E ast Europe 
as far as Central Europe too. The earliest hornless sheep were found at the 
early Neolithic settlem ent of Maroslele — Pana (Körös culture, c. 5000 B.C.) 
in Southern Hungary.26 Since then fragments of the skulls of hornless sheep 
have been discovered in further sites of the Körös culture a t Gyálarét, 
Röszke—Ludvár, Ludas Budzsák too (Fig. 45). I t  was only in the middle

25 Z euner, F . E ., 1963, p . 168
26 B ökönyi, S., 1964b, pp . 90 — 91

160



••

(a) R ö szk e—L u d v á r, (b) E a rly  N eolith ic  О /Ki an es
(K örös cu ltu re )

Neolithic th a t hornless sheep began to spread 
in Eastern and Central Europe and they be
came common from the Bronze Age onwards. 
Today they are the most frequent in both 
sexes of domestic sheep; horned ones are in 
a m arked minority.

Four-hornedness is a domestication phe
nomenon akin to the previous one. This too 
appeared fairly early: the earliest find, part 
of a four-horned sheep’s skull, was found at 
a Neolithic peat-bog settlem ent in Zarnowice 
in Poland.27 I t  had stocky, three-edged horn 
cores, like those of copper sheep. Glur de
scribed a four-horned sheep skull found a t 
the Celtic -  Roman settlem ent of the Enge- 
halbinsel.28 P a rt of a similar skull — unfor
tunately  without exact dating — was found 
a t the prehistoric lake dwelling a t Gägelow 
(near Wismar) (Museum für Natur- und 
Völkerkunde, Basel29). Its  horn cores have

27 K ry siak , H ., 1937, p p . 129 ff.
28 G lur, G „ 1894, p . 32
29 H ere  we should  like to  th a n k  D r. H . Schaeffer 

for hav in g  k ind ly  p u t th e  fra g m e n t o f th e  skull a t  
o u r d isposal for exam in a tio n  purposes
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three blunt edges and are relatively long: about 250 and 230 mm respectively. 
The medial horn core starts  steeply upwards and curves forewards; the 
lateral one starts  horizontally outwards and backwards then curves down
wards. I t  is somewhat thinner than  the former. Today four-horned sheep

are quite frequent among the 
short-tail sheep of West 
Europe (Fig. 46) and among 
the Tibetan sheep.30 I t  is in
teresting th a t in the stock 
of sheep of the Celtic popu
lation of Ireland, four-horned 
individuals were always _ fre
quent.31

According to  Krysiak, 
multi-hornedness is a charac
teristic of the Caprovinae but 
does not occur in the Bovinae 
kept under similar conditions 
and thus may be independent 
of domestication.32 We agree 
with the first p a rt of this 
statem ent bu t not with the 
second for there are never any 
four-horned individuals to be 
found among wild sheep.

Another change caused by 
domestication is the increase 
in the num ber of vertebrae 
of the tail. Whereas among 
wild sheep, the longest tails 
have 8 -10 vertebrae33 or 1334 

Fig. 46. F our-horned  sheep from  D uisburg  Zoo, a t the most, among domestic
G .F .R . sheep a tail with 13 vertebrae

is considered a short tail; there 
are many more tail vertebrae 

in most breeds of domestic sheep. Indeed, there are breeds whose tails 
— with a maximum of 35 vertebrae of the tail — reach the ground. Prim i
tive breeds (Soay, Faroes and Heidschnucken sheep) belong to  the short-tail 
breed of domestic sheep, whereas with a few exceptions only - all the 
European sheep with fine wool (as well as their descendants in other con
tinents, N orth African, etc. hairy sheep) belong to the long tails.

F a t on the rump or tail should also be mentioned among the changes 
caused by domestication. W ith European sheep these changes do not play

30 Z euner, F . E ., 1963, p . 167
31 P ao r, M. L ., de, I960, p . 93
32 K rysiak , K ., 1937, p . 133
33 A nton ius, О ., 1922, p . 66
34 Z euner, F . E ., 1963, p . 163
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an im portant part. Fat-ta il sheep emerged from long-tail breeds, fat-rum p 
ones from short-tail breeds, the former having come into being in all 
probability in desert areas and the la tte r in mountainous steppe land.35 
A huge amount of fat gets accumulated on the above mentioned parts 
of their bodies and this quantity  can even be raised by forcibly feeding 
the animals by hand, as is customary in Lebanon.36 The earliest primitive 
fat-tail sheep are known from their representation a t Uruk I I I , c. 3000 B.C.37 
From there they got to Africa c. 2000 B.C. Fat-ta il sheep of Arabia were 
also mentioned by Herodotus (III, 113). According to  him their tails were 
so long and heavy th a t the animals carried them  by drawing a small cart 
behind them. This appears to  have been an exaggeration, although a descrip
tion dated 1682 recalled similar stories about Ethiopian fat-tail sheep. 
Moreover, the same occurs in India and in Asia Minor even today.38 
Fat-tail and fat-rum p sheep have a particular importance with nomadic 
peoples who do not eat pork; they like it because instead of lard they 
use the accumulated suet from sheep for cooking.

Hanging ears are also a phenomenon of domestication, occurring also with 
goats and pigs. The earliest date of their appearance is rather vague, bu t 
can a t least be shown in the Old Kingdom of Egypt.39

T H E  E A R L IE S T  D O M ESTIC  S H E E P

Up to quite recent times it  has been rather difficult to prove when sheep 
were first domesticated. This is due to  the fact th a t research in the history 
of domestic animals was centred on Europe and most of the researchers 
had been trained on European material. Furtherm ore, investigations, aimed 
a t separating domestic animals from wild ones, were performed almost 
exclusively on domestic animals th a t had had European wild ancestors. 
To this group belong dogs b u t particularly cattle and pigs. W ith respect to 
the two latter species there are particularly detailed examinations available, 
which show quite clearly the decrease in size observable even a t the most 
initial stage of domestication — a fact which forms the basis of proving dom 
estication. However, there are no such examinations available concerning 
sheep (and goats) and on the basis of the few measurement data  it appears 
to be probable th a t there occurred no decrease in size of this kind.

The assumption seemed to be evident th a t no changes had taken place 
on the skull and on the horn cores a t the most initial period of dom estication; 
thus the question had to be approached from another angle. To prove Man’s 
controlling and modifying influence on a certain population of sheep seemed 
to be the most practicable way. (One of the essential criteria of domestica
tion is th a t certain groups of the given species of wild animals live and 
breed under human control.) Coon was the first to  pursue such investigations

35 Bogoljubskij, S. N ., 1959, p. 18
36 A ntonius, О., 1922, pp. 2 1 3 -2 1 4
37 Zeuner, F . E ., 1963, p. 173
38 Zeuner, F . E ., 1963, p . 164, fig. 7: 6
39 Zeuner, F . E ., 1963, p . 165
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on the material of the Belt Cave in North Iran  (near the southern shore of 
the Caspian Sea).40 In  the Early Mesolithic layers of the Cave he did not 
find a single sheep bone, and in the Late Mesolithic only 2.7 per cent sheep 
bones occurred. On the other hand, in the Pre-Pottery Neolithic of the Cave, 
which has been dated by the C14 m ethod to 6000 - 5000 B.C., the numerical 
proportion had grown to 36.4 per cent. Coon supposed th a t here a primitive 
keeping of sheep was pursued in which the animals were chiefly kept for 
their m eat and skin and a t most one eighth of the lambs were slaughtered. 
In  the Pottery  Neolithic of the Cave there were 21.1 per cent sheep bones 
with a predominance of young individuals, killed for their meat, whereas 
adult ewes were used for breeding purposes and perhaps for milking.

Though the chain of Coon’s thoughts is interesting his evidence is not con
vincing enough. No doubt, there must have been some reason for the ap
pearance of sheep bones and their subsequent frequency in the bone samples 
of the Cave, but the examination results of a total of 12 sheep bones of the 
Pre-Pottery Neolithic do not offer a firm enough basis to presuming the 
existence of local domestication. The predominance of young sheep in the 
Pottery Neolithic, on the other hand, might be considered as sufficient proof. 
We ourselves have found a part of a skull of a hornless domestic sheep among 
the bone samples excavated by Coon in the nearby Hotu Cave (Hotu B, 
5.80 6.30 mm; Pennsylvania University Museum, Philadelphia).

More convincing than  the former are Perkins’ data, based on the exami
nations of bone samples of the Proto-Neolithic settlem ent a t Zawi Chemi 
Shanidar in N orth Iraq.41 On grounds of radiocarbon determination the 
settlem ent is dated to  10,870 ±  300 B.P. The composition of the fauna 
showed th a t big-game hunting was the basic means of providing food: 
bones of sheep, goats and red deer am ounted to over 90 per cent of the fauna. 
The author based his idea of the domestication of sheep on the fact th a t 
proceeding upwards in the layers the frequency of sheep and the numerical 
proportion of its young individuals (under one year of age) increased — 
which points to cultural control. In  addition, morphologically the sheep did 
not differ from the wild form, th a t is to say no changes caused by domesti
cation could be dem onstrated on them. Perkins believed th a t it had not 
been a case of local domestication but th a t the domestic sheep had been 
introduced from another place.

Though Perkins’ data  are more convincing, there is a single unclarified 
point in his argum entation corresponding to Coon’s. He identified, without 
any qualification, the increase in the numerical ratio of young animals 
with the process of domestication. In  an unpublished paper J . Hopkins 
dealt with the question in a very w itty  m anner proving th a t in the Mouste- 
rien (layer D) material of the Shanidar Cave,42 which is not only quite close 
to  Zawi Chemi Shanidar bu t even connected with it, there were approxi
m ately as m any bones of young sheep as in the earliest Neolithic layers of 
Zawi Chemi, though the Neanderthal man of the former site obviously did

10 Coon, C. S., 1951, p . 46
11 P erk in s, D „  1964, pp . 1 5 6 5 -1 5 6 6  
42 Solecki, R . S., 1963, pp . 179 ff.
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not domesticate animals.43 Hopkins definitely found the weakest point in 
the research of domestication when he pointed out th a t the connexion be
tween domestication and the increase in the frequency of young individuals 
had to  be proved. Indeed, it is still to  be ascertained what compositions 
according to  age in the quarry (with and without domestication) are pro
duced by what forms of hunting; the seasonal changes in the quarry m ust 
yet be examined and so must, above all, the normal composition of herds 
of domesticable wild animals according to age.

Ali Kosh supplied the first indubitable proof of the domestication of sheep 
(see note 25). In  this site, hardly 1000 years after Zawi Chemi, such highly 
advanced animal keeping was pursued th a t even hornless individuals had 
emerged, a fact th a t renders it probable th a t domestication had been launch
ed in the 9th millennium B.C.

Thus, along with goats and dogs, sheep are among our domestic animals 
of the longest standing. Moreover, from their domestication centre in South 
W est Asia they soon found their way to  Europe too. On the islands of the 
Aegean, on the way to Europe, there lived wild sheep, which can be demon
stra ted  from archaeological sites dating to  the Neolithic.44 W hether domesti
cation of the local stock was started  under the effect of domestic sheep th a t 
had spread to the islands is a point still to be proved, though a highly 
probable one. In  Thessaly, the southern edge of the Balkan Peninsula,45 
and in Greek Macedonia46 the first domestic sheep appeared towards the 
end of the 7th millennium B.C. and spread northwards from there.

Recently the idea has arisen th a t sheep were dom esticated also in Europe, 
in two centres: on the Balkan Peninsula47 and in South W est Europe.48 
The La Adam Cave in D obrudja is said to  have been the scene of the former; 

.there  the authors found two early post-glacial levels: a Mesolithic one and 
a Pre-Pottery  Neolithic one. Middle and late Neolithic levels were above 
these. Wild sheep were discovered from the Mousterien layers onwards in 
two groups, one of them  being identified with great probability with O v is  
a m m o n  o r ie n ta lis , the other having been a special, small sheep. In  the authors’ 
opinion this la tte r represents a new sub-species, which, according to  them, 
was domesticated in the post-glacial period (in the Mesolithic). Since the 
authors did not find any morphological differences between the recently 
domesticated sheep and their wild ancestors they based their theory of 
domestication only on the increasing frequency of sheep when they proceeded 
upwards in the layers and on the high numerical proportion of young ani
mals. (In the Mesolithic layer sheep were the most frequent species of the 
fauna and in the Pre-Pottery layer practically its only element.) There is no 
doubt th a t a possible domestication of sheep in D obrudja would be very 
surprising. As mentioned in the introduction, up to  the Mid-Pleistocene 
there were finds of wild sheep — though only sporadically — in Central

43 H opkins, J . ,  1966, pp . 2 ff.
44 K ing , J .  E ., 1965, p . 434
45 B oessneck, J . ,  1961a, p p . 41 — 42; 1962, p . 28 ff.
46 H iggs, E . S., 1962, p . 272
47 R adu lesco , C., Sam son, P ., 1962, p p . 282 ff.
48 Zeuner, F . E ., 1963, p . 193
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and South E ast Europe. However, we do not know of any authentic find 
of wild sheep in the same region in the late Pleistocene and early Holocene. 
The evidence of the “wildness” of the “wild sheep” in the La Adam Cave is 
not convincing enough. There might be some confusion in the stratigraphy 
of the cave, so th a t we do not know whether the sheep finds are perhaps of 
the pre-pottery period or even of the mid-Neolithic, the more so as the 
post-Pleistocene fauna of the Cave is strongly reminiscent of th a t of the 
early Neolithic in South E ast Europe. However, until further, well dated 
finds are discovered we had better wait before accepting the assumption 
th a t sheep were domesticated in South East Europe.

The question of domestication in W est Europe seems to  be simpler than 
the former. Teeth and bone fragments of small “wild sheep” were discovered 
in Late Mesolithic sites (c. 4th millennium B.C.) in France and England. 
B ut already Zeuner raised the possibility th a t the sites in question were 
younger than  the pre-pottery Neolithic in South E ast Europe, thus it seems 
to  be probable th a t from this latter region sheep continued to spread to 
the former. We should go even further and derive the finds in question 
without any doubt from domestic sheep. This is very simple if we consider 
th a t domestic sheep having got from South W est Asia to  the Balkan Penin
sula had reached the Carpathian Basin by the end of the 6th millennium and 
rapidly spread from there.

T H E  O LD E ST  D O M ESTIC  S H E E P  O F E U R O P E

The earliest sheep of South E ast Europe, which in Boessneck’s view 
too, had originated in all probability from Asia Minor,49 were small and 
their horn forms resembled those of wild sheep.50 Two singularly strong 
horn cores from Argissa were very much like those of the wild sheep of 
Cyprus and also like the strong horn cores from the Neolithic layers of Sialk, 
which Vaufrey grouped with the Ovis vignei. I t  is remarkable th a t their 
cross-section is not the usual triangular one, bu t rather lentil-shaped with 
fla t medionuchal and markedly curved orbital sides. This cross-section, 
however, is not characteristic of wild sheep only: a similar horn core of 
sheep was found a t G yőr—Pápai vám (custom house) in a settlem ent of 
the Zseliz group of the Linear Pottery  culture, though it would be rather 
improbable to  find wild sheep in the mid-Neolithic of North W est Hungary 
by the Danube. The resemblance, however, is rendered probable by domesti
cation having taken place not long before. The horn cores of female sheep 
were smaller; on the other hand it is interesting th a t no remains of hornless 
sheep have so far been discovered in the southern Balkans. The lack of 
excavations may also have played a role, of course. The m aterial of only

49 B oessneck, J . ,  1956d, p . 21
50 B oessneck, J . ,  1962, p . 29. U n fo rtu n a te ly , only  a  sh o rt, p re lim in a ry  p u b lica tio n  

o f  th e  bone sam ples o f  N ea  N ikom edeia  — fa r g re a te r  in  n u m b er th a n  those  o f 
A rg issa  — h as appeared . W ith  respec t to  sheep w e on ly  learned  fro m  i t  th a t  th e  
m a te ria l con ta ined  p a r ts  o f  h o rn  cores an d  skulls. (H iggs, E . S., 1962, p . 272)
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one settlem ent in this region has been published in detail and th a t of another 
one has only been given preliminary publication, in contrast to  the studied 
fauna of four big and five smaller Neolithic settlem ents and a num ber of 
minor data  from the Carpathian Basin. In  Thessaly the earliest hornless 
sheep could be shown to have existed in the middle Neolithic (Dimini 
culture).51

The domestic fauna with which sheep got from South W est Asia to the 
southern p a rt of Europe soon found its way to  the Balkan Peninsula and 
from there to Central Europe. Thus it is quite natural th a t a homogeneous 
group of sheep came into being a t first in the Balkans, then in the greater 
part of Central and E ast Europe. This group was like the one in the south
ern Balkans: it was small, with the rams having big and stocky horns 
twisted and turning outwards, triangular in their cross-section, whereas the 
horns of the females were short, like those of goats and were not twisted and 
their cross-section was a m arkedly flattened triangle. Thus the rams had 
the horn form of the copper sheep, which used to  be considered an indepen
dent type, whereas the ewes had horns like those of turbary sheep, which also 
used to be considered an independent type. In  addition, in the Carpathian Basin 
hornless individuals appeared among the females very early on a t the very 
beginning of the Neolithic, approximately a t the end of the 6th millennium 
B.C. (Fig. 45). The average withers height of the animals — determined 
on the basis of the maximum length of the metapodials by Zalkin’s method52 
- was about 60 cm or rather less and up to  the end of the Copper Age this 

withers height did not increase. These sheep could be found not only among 
the bone samples of settlements bu t often in representations too (Fig. 47). 
These latter generally show big-horned rams displaying their characteristic 
twisted and outward curving horns.

I t  seems very probable th a t these sheep were used, almost exclusively, as 
animals providing meat. This is indicated by the fact th a t in the bone 
samples of settlem ents — particularly in the initial period of the Neolithic 

there were mostly remains of young and subadult animals, whereas 
adult animals were somewhat rarer and m ature or old individuals were 
only very rarely found. We do not th ink it probable th a t milking of sheep 
played an im portant role either towards the end of the Neolithic or in the 
Copper Age, nor th a t woolly sheep had spread considerably in these pe
riods. Bones of young and subadult animals evidently represented super
num erary males in the fauna, whereas, on this basis, the bones of adult 
animals originated mostly from females and only in an insignificant number 
from males, or perhaps from wethers. Accordingly adult rams and ewes 
were individuals simply used for breeding purposes and for nothing else.

This may also give an explanation to a strange phenomenon. In  a number 
of Neolithic sites, particularly in Switzerland, there were only horn cores 
of turbary sheep among bone samples of sheep. Thus a t Schaffis,53 W auwyl,54

51 B oessneck, J . ,  1956d, p . 19; 1962, p . 43
52 Z alkin , V . I . ,  1961b, p . 132
53 S tu d er, T h ., 1900, p . 106
54 H escheler, K ., 1920, p . 302
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St. Aubin,55 Thun,56 Auvernier,57 Burgäschisee-Sud-Ouest,58 Burgäschisee- 
Süd,59 etc. there occurred only turbary sheep. This gave rise to the assump
tion th a t turbary sheep constituted an independent type, the only one 
supposed to  have occurred in the first half of the Neolithic.60 B ut what has 
happened was evidently th a t the horn-cores of rams, whose num ber was 
insignificant as against th a t of ewes, were not discovered in the small ex
cavations of the Early and Middle Neolithic in Switzerland, where bone 
samples of sheep were generally scanty. This view is confirmed by the 
fact th a t a t P o rt bei Nidau61 and Egolzwil 2,62 which belong to  the earliest

Fig. 47. Clay “a lta r” and clay vessel w ith the  representations of long-horned sheep 
heads. V icinity of Szeged, Neolithic (Tisza culture), and K ap itan  Dimitrievo, Bulgaria. 

H ungarian  N ational Museum, Budapest, and Museum, Plovdiv

period of the Neolithic in Switzerland, as well as a t Greng,63 which is also a 
Neolithic site, copper sheep with thick, tw isted horns were found side by 
side with the turbary sheep. In  the early Neolithic sites of the Linear 
P o ttery  culture in East Germany, sheep with stocky horns have also been 
discovered.64

Of course, within the above mentioned group of Neolithic sheep in Central 
and East Europe there may have been local sub-groups somewhat different 
from the above. B ut these cannot be considered independent breeds since 
they did not owe their existence to  Man’s conscious breeding activity.

55 R ev erd in , L „  1 9 2 0 -2 2 , p . 252; 1921, p p . 188 — 189
56 S teh lin , H . G., 1930, p . 22
57 Josien , T h ., 1955, p . 57
58 Jo sien , T h ., 1956, p . 36
69 D anegger, E . A ., 1959, p . 6; B oessneck, J . ,  Jéq u ie r, P ., S tam pfli, H . R ., 1963, 

p . 114
60 R ü tim ey er, L ., 1961, p . 191; H escheler, K ., 1929 — 30, p . 18; 1933, p . 205
61 G erber, E „  1938, X I I
62 H escheler, K ., R üeger, J . ,  1942, p . 432
63 T halheim er, H ., 1945, pp . 42, 44
64 M üller, H . H ., 1964, pp . 36 — 37
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T H E  G R O W T H  O F S H E E P  K E E P IN G  IN  T H E  B R O N Z E  A G E

Essentially the sheep population described above lived on unchanged up 
to  the end of the Copper Age (though sheep keeping itself spread further 
northwards and reached the Baltic Sea by the 3rd millennium B.C.).65 A t 
the end of the Copper Age and the beginning of the Bronze Age the great 
movements of peoples starting from the eastern basin of the Mediterranean 
and from South W est Asia and proceeding towards Central Europe brought 
with them  from the domestication area of sheep new masses of these animals 
to  Europe. This resulted not only in an increase in the num ber of sheep 
kept (as is evident from the chapter discussing the historic development of 
animal keeping) bu t also by means of the better breeding, animals which 
improved the European population of sheep. South W est Asia had always 
been in the vanguard of sheep keeping and in the 3rd millennium B.C. there 
was virtually a conscious breeding pursued in Mesopotamia. From  there 
we have sheep shearing lists from the tu rn  of the 3rd and 2nd millennia,66 
which indicate th a t woolly sheep had spread and th a t the new use of sheep 
bad become im portant. This developed m anner of sheep keeping of South 
W est Asia reached Europe a t the end of the Copper Age, in all probability 
both along the southern and the northern shores of the Black Sea.

The newly introducéd sheep did not bring about great changes in the 
skull form. (Of this point we know rather little, for we possess almost ex
clusively settlem ent material of this period in which the skulls are mostly 
smashed.) The same refers also to the horn form. Nevertheless, horns had 
grown bigger, particularly on the females. Boessneck considered this latter 
phenomenon a proof of the re-introduction of South West Asian sheep,67 for 
in their local forms ewes had stocker horns than  was usual. However, the 
proportion of hornless individuals in Europe (Fig. 48) showed a t most a 
m oderate rise.

On the other hand, the newly arrived sheep considerably raised the size 
of the European sheep. This growth was general; compared with sheep of the 
Neolithic and Copper Age those of the Bronze Age showed an increase of 
withers height of about 10 cm. Thus in Russia and in the southern part of 
the Ukraine the average withers height was about 70 cm (though there oc- 
cured individuals with 78 cm withers height too68) and in H ungary 69.6 cm; 
b u t sheep of about the same withers height were also found a t sites in the 
western half of Central Europe.

This means th a t with respect to  sheep the changes in size since the begin
nings of domestication were different from those concerning cattle (Figs 
49 — 56). A common feature of both species was the fact th a t no particular 
change in size took place in the Copper Age as against the Neolithic. B ut 
whereas with cattle the decrease in size began in the Bronze Age to  stop 
for a short tim e in the Period of the Roman Em pire and then to continue

65 P aav e r, K ., 1961, p . 357
66 K rau s, F . R ., 1966, p p . 121 ff.
67 B oessneck, J . ,  1962, p . 47
68 Zalkin, V . I . ,  1964a, p . 26
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up to the Middle Ages, the size of sheep rose to such an extent in the Bronze 
Age th a t it was in th a t period with the exception of modern times — th a t 
European sheep grew to the largest size. I t  seems to  be very probable, how-

F ig . 48. F rag m en ts  o f hornless sheep skulls o f th e  B ronze A ge se ttlem en t o f  N itr ián sk y
H rád o k  (C zechoslovakia)

ever, tha t, whereas the cattle population was kept on a primitive level of 
technique and since domestication had been pushed into the background 
a t the beginning of the Copper Age - had been but rarely refreshed by 
inbreeding with larger individuals, in the case of sheep the cross-breeding 
w ith the population of the Near East, which had been improved by practi-
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cally conscious breeding methods, resulted in the increase in the size of the 
animals. Of course, it is also possible th a t here special genetic effects appear
ing after the cross-breeding of (geographically) d istant breeds contributed 
to  this result.

withers neignt 
i n  c m

N e o l i t h i c  C o p p e r  B r o n z e  I r o n  R o m a n  I m p e r i a l  M i g r a t i o n  1 0 t t i - l 3 t h  1 4 t h  - T 7 t h  
A g e  A g e  A g e  P e r i o d  P e r i o d  c e n t u r y  c e n t u r y

o n  t h e  b a s i s  o f m e t a c a r p u s - - - - - - - -
m e t a t a r s u s - - - - - - - -

F ig . 49. C hanges in dom estic  sheep w ithers he ig h t be tw een  th e  early  N eo lith ic  and
[the end of the Middle Ages

There was another point too in which sheep of the end of the Copper Age 
and the beginning of the Bronze Age must have been considerably different 
from those of previous periods. This point was their wool. As already men
tioned in the introduction it was in the Bronze Age th a t man in Europe 
changed over from leather clothes to  woollen ones. Although we have no 
direct evidence gained from biological material, there is indirect evidence 
which can tellingly convey this basic transformation.

The new use of wool, exceeding in importance the use of meat, was, by 
the way, one of the reasons why sheep keeping experienced an upswing 
in the Bronze Age and perhaps why, among the bone samples of sheep found 
in settlements, the numerical proportion of adult individuals rose and the 
bones of m ature and old sheep became more frequent.

The small statuettes of sheep, found in great numbers in Bronze Age 
settlements, represent woolly sheep. By no means is it due to chance th a t 
all of them show stocky and roundish individuals, whose characteristic 
horns scarcely protrude from their wool (Fig. 57).
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F ig . 52. Size v a r ia tio n  o f th e  m etaca rp a le  o f sheep in  
H u n g a ry  in th e  M iddle A ges

w

F ig . 53. Size varia tio n  o f  th e  m e ta ta rsa ls  o f  sh eep  in  H ungary  
in  th e  N eolith ic, in  th e  C opper Age an d  th e  B ronze Age



Fig. 54. Size v a ria tio n  o f th e  m e ta ta rsa ls  o f  sheep in  H u n g a ry  in  th e  Iro n  Age, in th e  
P eriod  o f th e  R o m an  E m pire  an d  in  th e  M igration  P eriod
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Fig. 56. Size v a ria tio n  o f th e  m e ta ta rsa ls  o f sheep in  H u n g a ry  in  th e  M iddle A ges
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F ig . 57. C lay s ta tu e t te  o f a  sheep. 
P iliny , B ronze A ge. H u n g arian  
N a tio n a l M useum , B u d ap est
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S H E E P  O F  T H E  R O M A N  IM P E R IA L  P E R IO D

The ruralization following the Bronze Age in the Iron Age had an in
fluence on sheep keeping too, bu t only concerning the size of the animals. 
Compared with sheep of the Bronze Age those of the Iron Age, particularly 
of the early Iron Age, had become much smaller. This was the situation in 
E ast Europe,69 where the sheep of peoples living in the forest-steppe belt 
were relatively the largest, then came those of steppe peoples and finally 
those of the forest belt.70 In  the Carpathians Basin too a m arked de
crease in size took place and with their withers height below 60 cm Iron. Age 
sheep fell back to the level of Neolithic-Copper Age ones. Sheep in the 
western part of Central Europe were somewhat bigger, a t least in the Late 
Iron Age. On the basis of the 737 m etacarpals in the huge material of the 
Celtic oppidum of Manching the average withers height of the sheep on the 
site was 62.98 cm and on the basis of the 621 m etatarsals it was 65.99 cm.71 
On the other hand, another factor here was the effect of well-developed 
Roman animal keeping.

A t this point, however, we m ust first return  to  Greece. The Greeks had 
learned conscious sheep breeding in their colonies in Asia Minor, to which it 
had found its direct way from Mesopotamian cultures. Then, along with a 
high level of the processing of wool the Greeks brought the methods of 
sheep breeding to Europe. Although no bone samples of sheep of this 
period originating from Greece have been examined so far, it can be stated  
on the basis of representations and w ritten sources th a t as early as in Classi
cal Period a systematic sheep breeding was pursued. The emergence of de
finite breeds is the best proof of this. The breeds in question are clearly 
m arked off from the geographical breeds of primitive animal keeping, for 
the former lived side by side in the same area bu t their appearance differed 
from one another and so did their use; they had come into being as a result 
of human activity (breeding selection), and were kept and bred separately.

Among these breeds, the Miletos breed had especially fine wool, said to 
be due to the fact th a t the sheep were always wrapped in leather.72 In  Attica, 
too, there was a particularly fine woolly breed, whose individuals were kept 
in a covered fold for the greatest part of the year. In  Epeiros there lived 
two breeds side by side, one with coarse and the other with fine wool; the 
former being particularly large. Of the former a hundred were entrusted to 
a shepherd and of the la tte r fifty. The shepherds drove their flocks to 
the mountain pastures in April and returned only in October, which is 
still the custom in several parts of the Balkan Peninsula.73 These Greek 
sheep have been shown in numerous representations. The Athens rhyton 
with red figures (Fig. 58) in the M etropolitan Museum also represents such 
a  ram  with fine wool and shows th a t the woolly locks markedly spread onto

69 Ib id .
70 Z alkin , V . I . ,  1964a, p . 6
71 C alcu lated  on th e  basis o f  th e  m easu rem en t d a ta  o f  K . P ö llo th  (1959, pp . 27, 28, 

39) an d  o f  D . P fu n d  (1961, p p . 25, 30)
72 A ris tophanes, L y s is tra ta , p . 732
73 P a u ly s —W issow a, 1921, p . 381
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the head; moreover, it shows the form of the horns making nearly a complete 
circle like those of the moufflon.

No doubt, Greek sheep had an effect on the sheep keeping of the peoples 
of South Russia, who had brisk connexions with the Greek town colonies 
on the northern shores of the Black Sea. On the other hand they seem to 
have had a lesser influence upon the sheep of other regions of Eastern Europe

and of the eastern part of 
Central Europe. B ut Roman 
sheep breeding had originated 
entirely from th a t of the 
Greeks and had started  from 
the Greek colonies in South 
Ita ly  — Magna Graecia. How
ever, a t this instance we do 
not wish to discuss sheep 
breeding in Italy , for geogra
phically it does not belong to 
the scope of this monograph. 
On the other hand, we have 
to  deal with the sheep keep
ing of the Roman Provinces 
in Central and South East 
Europe.

The villa-farms of the 
Roman Provinces, in which 
animal husbandry was pur
sued a t the highest level of 

those times, had introduced from Ita ly  numerous large breeding animals, 
whose yield was very high. A smaller number of these animals occurred in 
other Roman settlements and even fewer in the villages of the original 
inhabitants of the territory; on the other hand, these animals found their 
way even to regions which were not under Roman rule. I t  is very probable, 
for example, th a t in the relatively high withers height values of the sheep 
population of Manching, the effect of Roman sheep is reflected in the 
same way as im portation can also be shown with respect to  cattle and 
horses.74 The same is perhaps proved also by the high numerical proportion 
of hornless individuals — one th ird  of the sheep are hornless — among the 
Manching sheep.75

The average withers height of Roman sheep in H ungary is somewhat above 
69 cm (just a bit below th a t of Bronze Age sheep), bu t on Roman villa settle
ments, individuals of 84 88 cm withers height also occurred. These latter
are mostly wethers, for castration was by no means infrequent. Nevertheless, 
there is high variation, for there were small individuals with withers height 
below 60 cm among local sheep. As far as horn forms are concerned, rams 
were heavily horned and there were some individuals with capital horns

74 P ö llo th , К ., 1959, p . 48
75 P ö llo th , К ., 1959, p. 48; P fund , D ., 1961, p . 35

F ig . 58. R h y to n , rep resen ting  a  sheep’s head  
w ith  long, tw is ted  horns. G reek (from  A thens), 
second q u a r te r  o f th e  5 th  cen tu ry  B.C. M etro 
p o litan  M useum  o f A rt, F le tch e r F u n d , 1939, 

N ew  Y ork
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among old individuals (evidently they were highly appreciated breeding 
animals kept for a long time); among females, all variants occurred from 
horn forms of turbary sheep to  hornlessness.

On Rom an sites of a different type the average withers height of sheep 
was lower, since on these individuals of Italian breeds occurred more rarely. 
Thus Traininas described from the Roman-Celtic site of Engehalbinsel 
medium sized sheep;76 small sheep were described by Riieger from K irch
dorf,77 by Sickenberg from X anthen,78 by Habermehl from Butzbach79 and 
small sheep and medium sized sheep from Cambodunum by Boessneck.80 
In  general, the authors emphasize the small horns or hornlessness of these 
sheep, though strong horned sheep were described from Vindonissa by 
Kräm er,81 from C anstatt,82 from Saalburg and Zugmantel83 and from Kiiln- 
Mimgersdorf84 by Hilzheimer, from Oerlingen by K uhn,85 from Engehalb
insel by Traininas86 and from Ovilava by Amschler.87

B ut it was not only in the increase of size th a t the keeping of Italian 
sheep showed its influence in the Roman Provinces and in the “B arbarian” 
regions adjacent to them  - as did the keeping of Greek sheep in the coastal 
region of the Black Sea. As a m atter of fact the improvement in the quality 
of wool was the principal effect. Sheep of the Bronze Age had a consider
able am ount of coarse hair and thus their wool was suitable only for the 
making of rather coarse cloth. Italian  breeds and the sheep of the neigh
bouring territories which were crossbred with them  produced much finer 
wool. The extent to which sheep with fine wool spread is proved by the fact 
th a t in textiles made in Denmark during the tim e of the Rom an Empire 
only two hairs were to  be found among twelve fibres of wool,88 whereas in 
the Bronze Age the hairs am ounted to  31 out of 36 fibres.89 W ith respect to 
animals’ ages the proportion of sheep bones in settlem ents was by and large 
the same as in the Bronze Age, indicating th a t no significant change in use 
had taken place.

S H E E P  O F T H E  M IG R A T IO N  P E R IO D

Strangely enough we know very little of the sheep of the Migration Period, 
although sheep, a species of domestic animals th a t could be easily driven, 
m ust have taken an im portant p a rt in the animal keeping of nomadic peo-

76 T ra in inas, D ., 1933, p . 28
77 R üeger, J . ,  1944, p . 236
78 S ickenberg, О ., 1938, p . 151
79 H aberm eh l, К . H ., 1957, p . 104
80 B oessneck, J . ,  1957a, p . I l l
81 K räm er, H ., 1899, p . 212
82 H ilzheim er, M ., 1920, pp . 293 ff.
83 H ilzheim er, M., 1924, pp . 105 ff.
81 H ilzheim er, M., 1933, p p . 122 ff.
85 K u h n , E ., 1932, p . 741
86 T ra in inas, D ., 1933, p . 28
87 A m schler, W ., 1949
88 G eijer, A ., L ju n g h , H ., 1937, pp . 266 — 275
89 T hom sen, T ., 1900, pp . 257 ff.
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pies a t least. This is due to the circumstance th a t archaeologists dealing 
with the Migration Period have chiefly excavated cemeteries; settlements 
were unearthed almost exclusively in Sarm atian sites. Only seldom were 
there sheep to be found in graves, particularly rarely were there skulls, 
horn cores or extrem ity bones of full length, suitable for more exact zoologi
cal investigations.

I t  is evident from the examples of other species of domestic animals — 
above all cattle and hens — th a t after the surrender of the Provinces, Roman 
breeds of domestic animals generally became extinct in Central and South- 
E ast Europe. (For want of appropriate m aterial we do not know whether 
they  survived in certain Roman settlem ents th a t outlived the fall of the 
Rom an Em pire in former Provinces; nor do we know whether these breeds 
survived in Ita ly . Has anybody indeed ever conserved the bone samples 
excavated in Mediaeval sites in Italy?)

In  the excavations of smaller Sarm atian settlem ents (1st—4th century 
A.D.) the fauna contained turbary sheep (Szolnok-Szanda, Apagy) or 
small sheep on the point of hornlessness (Mezőkövesd). On the basis of two 
undamaged m etatarsals the withers height of Sarm atian sheep could be 
defined a t 63.88 cm. On the other hand, since prim itive sheep’s metatarsals 
are relatively long, the actual withers height m ay have been about 62 cm. 
Thus their size hardly exceeded th a t of Iron Age sheep.

Among the cemeteries only those of the Avars (567 — 800 A.D.) contained 
a relatively higher number of sheep’s bones. They, however, were mostly 
extrem ity bones, vertebrae or ribs, of which in most cases it could not even 
be decided for sure from which of the two small domestic rum inants they 
had originated. B ut in some graves, skulls — a t times together with feet - 
were also found. From  this point of view, the Avar cemetery of Bernolakovo 
(Slovakia) was particularly rich, for in 31 of its graves such remains of 
sheep were discovered.90 Sheep’s skulls with feet were excavated from six 
graves a t Boly—Sziebert puszta,91 and sheep’s skulls from three graves a t 
Zitavska Tón (Slovakia).92 There were several cemeteries with a sheep’s 
skull, or a part of it in each grave.

The skulls in question had mostly belonged to young or subadult animals; 
skulls of adult individuals are very rare and there is only one skull of a 
m ature animal we know of (Szentes-Nagyhegy). Most of the skull fragments 
have horn cores of the  turbary sh e e p  type, in some cases (Szentes—Nagy
hegy, Bernolakovo, Zitavska Tőn) the horn cores are rudim entary and 
circular in their cross-section, or the skulls had belonged to  hornless sheep 
(Zitavaska Tóii, Boly, Oroszlány); less frequently^ the horn cores were 
thick, three-edged, turned outwards and tw isted (Zitavska Tón, Bernola
kovo). The animals with stocky horns were evidently rams, the rest were 
mostly females. On the other hand, we do not know how m any of the skulls 
a ttribu ted  to  even originated from rams or wethers. The examination of 
feet buried together with the skulls does not give an answer to  this question

90 A m bros, C., 1963, p . 252
91 B ökönyi, S., 1963a, pp . 92 ff.
92 Musil, R ., 1956, p . 161
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either, for the animals were mostly subadult individuals. W ith such animals 
the metapodials had not yet grown to  their final breadth and therefore the 
possible remains of rams cannot be distinguished on the basis of their rela
tive thickness; nor did the bones of withers have tim e to  form the charac
teristic special length, which can be explained by the late closing of the 
margins between the epiphyses and diaphyses.

When calculated on the basis of the m etapodial lengths, the average 
withers height of Avar sheep was somewhat below 60 cm. B ut as it was 
chiefly subadult animals which had been pu t in the graves, it is probable 
th a t the withers height of the whole population was 2 - 3  cm higher, which 
more or less tallies with th a t of Sarmatian sheep.

T H E  A rP E A R A N C E  O F  T H E  Z A C K E L SC H A F

In  the centuries following the Migration Period (9th— 13th centuries) the 
size of sheep -  like th a t of cattle — reached its lowest point a fter the 
Neolithic-Copper Age. B ut this decrease in size was not the same every
where. Thus, for example, the average withers height of sheep in Mediaeval 
Russia was about 65 cm,93 th a t of sheep in Poland a t the same period was 
somewhat above 61 cm,94 whereas in H ungary it was below 59 cm. The 
variation in size is not too great if we consider th a t in the largest sample 
(Mediaeval Russia) the withers height of the smallest sheep was 53.5 cm 
and of the biggest 70 cm. W ith respect also to skull and horn form the over
whelming m ajority of the population was fairly uniform; the rams had 
thick, three-edged copper sheep type horns, the horns of females were like 
those of turbary sheep or rudim entary; bu t hornless individuals were also 
not infrequent.

However, in this homogeneous population there appeared, like an island, 
another group of sheep; the Zaclcelschaf. I t  is characteristic of the Zackel- 
schaf th a t their horns are not spirally twisted like those of goats as are the 
horns of the former group, bu t they protrude horizontally outwards or in a 
broader or narrower У-form, twisted outwards in wide curves; they  m ay be 
twisted corkscrew fashion. Depending on breeds there are some where both 
sexes are horned — and here the horns of the $$ only differ in their smaller 
size from the horns of the о о — and there are herds where the 2$ 
are hornless. So far we have not heard of hornless males; evidently such 
animals have only occurred in crossbreds with other breeds of sheep. 
Their wool is coarse and hangs in long locks. Their origin is rather obscure 
bu t it is not impossible th a t their wild ancestor belonged to  a subspecies 
other than  th a t of the former group of sheep.

Zackelschaf appeared in Mesopotamia in the 4th millennium B.C.95 There 
they had long horns, protruding almost horizontally and twisted in wide

93 C alculated  from  Z alk in ’s d a ta  (1956, p . 112)
94 C alcu lated  fro m  th e  d a ta  o f K ubasiew icz (Í959, p . 78) an d  K ubasiew icz, G awli 

kow ski (1963, p p . 159 ff.)
95 Z euner, F. E ., 1963, p . 187
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curves — animals well known from numerous representations. We do not 
know when they got from there to Europe. Without mentioning his source, 
Brentjes writes that Z a c k e ls c h a f  occurred in South East Europe as early 
as in the 2nd millennium B.C.96 Indeed, it is possible that odd individuals

found their way to Europe at 
th a t time, bu t they did not 
leave any lasting effect, pal
pable osteologically, in sheep 
breeding.

They reached Europe in 
greater numbers towards the 
end of the Migration Period. 
The skull found in a grave 
of the Avar cemetery a t 
Zitavska Tőn97 m ay have 
belonged to a sheep of this 
group of breeds, bu t this is 
impossible to  decide for 
certain on the basis of the 
photograph in the publication. 
One of the sheep’s skulls of 
the Avar cemetery of Bágyog- 
Gyűrhegy (Fig. 59) may have 
belonged to  the same group, 
b u t since only the beginning 
of its horn cores has been 
preserved, the full line of the 
horn cores cannot be recon
structed.

There is no doubt, on the 
other hand, th a t the con
quering Magyars introduced 

this breed to  the Carpathian Basin. Though we do not know any from 
graves of the time of the Conquest, for in th a t period it was not the custom 
to place sheep’s skulls with the deceased person in the grave, fragments of 
several skulls and horn cores have been excavated from settlem ents of the 
Period of the Árpád D ynasty (10th 13th century).98 In the 10th 13th 
century these sheep lived in Hungary side by side with sheep belonging to 
the ancient European breed found in the territory by the conquering Magyars, 
b u t later the former almost completely ousted the latter.

Fig. 69. Skull o f sheep. B ágyog 
A v ar cem e te ry

G yűrhegy ,

96 B ren tjes, B ., 1965, p . 29
97 Musil, R ., 1956, p . 161
98 B ökönyi, S., 1961b, pp . 93 ff.; 1962b, pp . 7 — 8
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“ H U N G A R IA N  S H E E P ”

Both sexes of the Mediaeval breed of Hungarian sheep seem to have had 
horizontally placed horns, curving in wide arches (Fig. 60). I t is still an 
open question whether Hungarian Mediaeval sheep with rudimentary horns 
(Fig. 61) or hornless (Fig. 62)," both*being rather rare, belonged to the same 
breed or not. The customs tariff, dated 1255, of King Béla IV provides some 
information on the colour of sheep for it mentions black and piebald lamb- 
and sheepskins.99 100

The breed was not identical with the present Hungarian Z a c k e ls c h a f, which 
has horns twisted like a corkscrew and protruding in a V-form (Fig. 63), 
considered by former Hungarian authors to have been an ancient Hungarian 
breed introduced to  the country by the conquering Magyars.101 On the 
other hand, it seems to  be likely th a t as the westernmost member of the 
ancient Z a c k e ls c h a f group of breeds, which a t th a t time had been less speci
fied, the above mentioned breed of Mediaeval Hungarian sheep was very 
closely linked with the Z a c k e ls c h a f of a number of adjacent regions. In  
Bulgaria and in the Carpathians, prim itive Z a c k e ls c h a f with horn forms 
reminiscent of those of Mediaeval Hungarian sheep can be found even today 
(Fig. 64). This Hungarian breed survived the Middle Ages and has been 
represented several times also in modern times. The best of its likenesses 
is to be found on the altarpiece of Master M.S. of the first years of the 16th 
century A.D. (Fig. 65). I t  was only in the 16th- 17th century tha t, side by 
side with the breed in question, the Z a c k e ls c h a f with corkscrew-twisted 
horns in a V-form first appeared. We do not know whether this latter emerg
ed as a result of conscious animal breeding and breeding selection, or had 
been introduced to the country from the south, for they first occurred a t the 
time of the Turkish rule when lively connexions with the south really came 
into being. Aesthetic reasons also played a part in their emergence, which 
is shown by shepherds’ endeavours to produce this horn form by an a rti
ficial shaping of the horns.102 Nevertheless, Z a c k e ls c h a f with V-form horns 

henceforth called the recent Hungarian Z a c k e ls c h a f  — took a long time 
to spread and lived on for quite a long time side by side with the Mediaeval 
breed of Hungarian sheep. There were two separate denominations for the 
two breeds: Hungarian sheep and Z a c k e ls c h a f, and 19th century data  show103 
th a t they really meant two separate breeds: In  1864 the council of the City 
of Debrecen sent a committee to Hortobágy to supervise the conditions of 
sheep grazing lands. The committee appointed separate pastures for 
“sheep” (i.e. for merinos) and for “H ungarian sheep” and finally issued the 
order th a t: “ . . . the hitherto unmentioned ra c k a  sheep (Z a c k e ls c h a f)  bred 
by several people is to graze together with the Hungarian sheep.”

99 B ökönyi, S., 1963b, p . 406; 1964a, p . 370
100 H ankó , В ., 1937b, p . 78
101 B rum m el, G y., 1900, p . 38; H ankó , В ., 1937a, pp . 1 ff.; 1937b, pp . 47 ff .; 1941, 

pp . 1 ff.; 1943, pp . 16 ff.; 1954, pp . 16 ff.
102 H an k ó , В ., 1937a, pp . 2 ff.; 1937b, pp . 68 ff.; 1941, pp . 7—8; 1954, p . 19
103 B alogh , I . ,  1958, p . 553
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F ig . 60. F rag m en ts  o f  skulls o f th e  H u n g arian  M ediaeval b reed  o f  sheep. Szolnok — 
C astle, P eriod  o f th e  T u rk ish  occupation
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Fig. 61. Sheep skulls w ith  ru d im e n ta ry  horns. N y á rsa p á t, 15th cen tu ry
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F ig . 63. B lack  Z a c k e ls c h a j . H o rto b ág y , H u n g a ry
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P ig . 64. K a ra k a tc h a n  sheep, w ith  ho rn  form  rem in iscen t o f th a t  o f  M ediaeval H u n 
g arian  sheep. R osen, B u lgaria

F ig . 66. H ead  o f sheep in th e  p a in tin g  “ C a lv a ry ” b y  M aster M.S. C hris tian  M useum ,
E sztergom , H u n g a ry



Thus Mediaeval Hungarian sheep still existed a t the middle of the last 
century, bu t today only their name survives. In  many places even th a t has 
been transferred to  today’s Z a c lce lsch a f with horns in a У-form (in such 
territories with Z a c k e ls c h a f, merino crossbreds are m eant by the name of 
Z a c k e ls c h a f) .10i

S H E E P  O F T H E  L A T E  M ID D L E  A G E S

W ith the emergence of conscious animal breeding, which meant, above 
all, breeding selection and better keeping conditions (better feeding both 
with respect to  quality and quantity) Mediaeval domestic sheep were be
coming larger towards the end of the Middle Ages, from the 14th —15th 
century onwards. U nfortunately, for want of adequate bone samples, we 
have data  confirming this point only from the Carpathian Basin. Thus the 
withers height of sheep in Hungary in the 14th—17th century reached 69.5 
cm, having risen by over 10 cm against th a t of 10th—13th century sheep. 
As a t the tim e of the conscious Roman animal breeding, the variations in 
size were strikingly great: alongside small examples of 56 cm, there were 
large individuals of 82 cm too. However, even these latter only just came 
up to  the size of today’s Hungarian sheep, for a t present the average withers 
height of adult Z a c lce lsch a f is 82 cm.104 105

Moreover, and this was the result of breeding selection, a t the beginning 
of modern times new breeds also appeared. Thus in 1646 György Rákóczi 
I, reigning Prince of Transylvania, mentioned five breeds of sheep: 1. T ran
sylvanian white sheep, 2. Transylvanian black sheep, 3. flat-tail sheep,
4. Hungarian sheep, 5. W allachian sheep.106 We agree with Hankó th a t the 
first two are the “p u r z s a "  and the “ c u r k a n ” sheep which came in with 
W allachian shepherds (the W allachian shepherds spreading gradually 
northwards from the Balkans into the Carpathians have kept up to  this 
very day sheep belonging to  the Z a c k e ls c h a f group),107 the th ird  are a certain 
breed of fat-tail sheep, the fourth, of course, the old Hungarian sheep and 
the fifth  m ay have been the T z ig a y a . In  addition to  these breeds there may 
also have occurred in the western p a rt of the country sheep of Austrian and 
of German origin.

I t  is interesting to note th a t  in the above enumeration are fat-tail sheep, 
which in all probability were of Turkish origin. S. Takáts recorded th a t 
when György Szelepcsényi, Archbishop of Eger, went as an envoy to the 
Sultan to  Constantinople in 1643 he brought back from there two fat-tail 
sheep.108 Under the name of plate-tailed sheep the same breed was also 
mentioned in 1725. I t  was grouped with sheep of Turkish origin,109 and it 
is said to  have been quite frequent in South H ungary during the Turkish

104 N y á rád y , M ., 1959, p . 167; P a lád i-K ovács, A ., 1965, p . 86
105 H ankó , В ., 1937b, p . 88
106 H ankó , В ., 1937b, p . 80
107 D obrow olski, K ., 1961, pp . 113 ff.
108 T ak á ts , S., 1915, p . 244
109 T ak á ts , S., 1915, p . 343
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occupation of the country.110 The breed cannot have flourished for long; 
and by now it has completely disappeared w ithout any trace. The cause 
of its disappearance m ust have been not only the withdrawal of the Turks 
from H ungary (the people living here do not use m utton suet but pigs’ lard 
in cooking), bu t also the introduction, beginning in the 17th century, of 
fine wool merino sheep, which then ousted all other breeds.

In  the Middle Ages the most im portant use of sheep was their wool and 
skin. The wool may still have been rather hairy, for fine wool sheep achieved 
their golden age only in our modern times. The particularly coarse wool of 
the  Zackelschaf (the wool of the Hungarian Zackelschaf, the racka, contains 
even today 70 per cent of hair) was rather suitable for producing felt and 
coarse cloths (in Debrecen there were records as early as in 1396 about a 
guild of craftsm en who produced frieze and made cloaks of it)111 but its 
hairy skin was most perfect for making sheepskin cloaks. The fur of its 
lambs is especially fine and before the lambs are more than  two weeks old 
it is nearly as curly and shiny as th a t of the karakul. (This is the origin of 
the numerous lambskins indicated in the customs tariff of 1265.) As an 
animal providing meat, sheep were of lesser significance in the Middle Ages; 
though as such they were often fattened — as is evident from a diploma of 
1108. According to  this document the village of Győ (today Felgyő) was 
obliged to  deliver on St. M argaret’s day to the Provost of Dömös 30 fat 
sheep among others.112

110 B ohm , J . ,  1878, p . 478
111 H ankó , В ., 1937b, p . 106
112 A csády, I . ,  1944, p . 66; G yőrffy , G y., 1963, pp . 895— 896
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THE GOAT

T H E  IM PO R T A N C E  O F  GOAT

Two facts predestined goats to become domestic animals very early on. 
One was their well-known hardiness, a feature important not only in the 
early phases of its existence as a domestic animal, but in many places signif
icant even today: goats are the cows of poor people. The other was their 
wild ancestors, which lived in the region of the South West Asian cultures 
that had the lion’s share of the earliest domestication activities.1 In addition, 
in the initial stages of agriculture, when forests were felled to obtain arable 
land, goats as animals which destroy woods may have been preferred to 
sheep, which eat grass, and which gained significance once Man had acquired 
large open spaces at his disposal.2 (In the domestic fauna of the early Neo
lithic in South West Asia, goats were predominant in mountainous regions, 
and sheep on plains.)

W IL D  FO R M S

Concerning the investigation of the wild ancestor or ancestors of goats, 
our position is not too difficult. Among genuine wild goats the bezoar 
(Capra aegagrus) and the screw-horn goat (Capra falconeri) can be taken 
into consideration as ancestors of the domestic goat. The others — the ibex 
and the tur — although they can be successfully crossbred with the domestic 
goat, show such anatomical differences when compared with the latter th a t 
they can by no means be connected with the origin of the domestic goat’s.

In a subfossil state the bezoar can be found in some mountains of South 
W est Asia and in most recent times from Sind through Persia up to Asia 
Minor and the islands in the eastern part of the M editerranean Basin. 
Through distribution channels it spread as far as Turkmenia and the Cau
casus. I t  is somewhat smaller than  the ibex, its withers height being about 
80 — 90 cm. The background colour of its hair is reddish grey with variable 
black markings. On the neck the hair is generally lighter and the colour o f 
the beard, to  be found on both sexes, is black. In  its stature it resembles our 
domestic goats, from which it differs only in its colour and in the long horns, 
which are sometimes 750 mm long, of the males. W ith old he-goats the horns 
curve more than  a semi-circle, they are flattened on the sides and have

1 B ren tjes, B ., 1965, p . 24
1 Zeuner, F . E ., 1963, pp . 145 — 146
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sharp fore and rear edges On the front edge there are knob-like protuberances 
rather far from another. The horns of the females are much smaller and sim
pler. I t  is characteristic of the horn cores th a t they run in one plane for their 
whole length and are scimitar-shaped. (On examining an ample sample of 
bezoars from the Caucasus, Amschler found th a t there are alongside the 
usual individuals with scimitar-shaped horns, also those which have strongly 
twisted horns.3 Of course, we do not know whether this twisting is not due to  
the addition of blood of domestic goats, though K . Zimmermann, on the 
basis of observations made in Crete, did not think it probable th a t wild 
bezoars crossbred with local domestic goats.4) The cross-section of the horn 
core is like a fat drop of water with a sharp frontal edge and a blunt rear 
(nuchal) edge. The horn cores of the females are also scimitar-shaped but 
much smaller than those of the males.

Screw-horn goats are the other wild species of goats th a t can be consid
ered as the wild ancestors, bu t only of some Asian domestic goats whose 
westernmost distribution stretches to  the Caucasus5 and easternmost to 
the Altai Mountains.6 The screw-horn goat lives in the northern part of 
East India and in Afghanistan. Its  colour is like th a t of the bezoar with the 
difference th a t it has a well-developed mane on its neck. The horn form is 
highly characteristic: the horns are turned in the opposite direction from 
th a t of the European domestic goat’s (perverted horn form). I f  we look at 
the left horn we can see th a t it is tw isted in a counter-clockwise direction. 
W ith some regional variations of the screw-horn goat, the horns show a t  
most only one or three large curves, but with others the horns are definitely 
like corkscrews. According to Amschler, out of the six subspecies of screw- 
horn goats, only the Capra falconeri chialtenensis has horn cores with a  
cross-section identical to th a t of screw-horn domestic goats; thus only this 
subspecies can be taken into consideration as a wild ancestor.7

For a long time the Capra “prisca”8 described by Adametz and Nieza- 
bitowski played an im portant role among the supposed wild ancestors. The 
two authors described goats which they deemed to  have been wild first from 
Zloczów in Poland from the border of the Diluvial and Alluvial periods,9 
then from Neolithic Z lota;10 following their footsteps Bilek thought to  have 
found the above species in the early Alluvial period in Bohemia.11 According 
to  the authors twisted horns turning outwards were charactristic of this 
species of goats. The horns had a monomymous twist, i.e. they were twisted 
like the horns of European domestic goats: the left horn core clockwise,

3 A m schler, W ., 1929, p . 467
4 Z im m erm ann, К ., 1953, p . 66
5 A m schler, W ., 1929, p . 468
6 A m schler, W ., 1931, p . 467
7 A m schler, W ., 1933, p . 5
8 C a p r a  “p r i s c a ” is a  preoccupied  nam e (co rrec tly  C a p r a  a d a m e tz i;  see K re tzo i, M., 

1942, p . 262). On th e  o th e r h an d , i t  h as  becom e fam iliar am ong  zoologists dealing  
w ith  th e  inves tiga tion  o f dom estic  an im als , an d  there fo re  p u tt in g  i t  b e tw een  q u o ta tio n  
m arks, we ourselves use it

“ A dam etz , L ., N iezab itow ski, L ., 1914, pp . 759 ff.; A dam etz , L ., 1915, pp . 4 ff.
10 A dam etz , L ., 1928, pp . 66 ff.
11 B ilek, F ., 1918, pp . 1 8 - 1 9
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thus in an opposite direction from th a t of the Capra falconeri. On account 
o f the twisted horn cores they were considered for a long time to  have been 
the wild ancestors of European domestic goats with tw isted horns. From  
the Pleistocene deposits of Lower Austria, Sickenberg described a similar 
goat.12 B ut doubts about the Pleistocene existence and the wildness of the 
Capra “prisca” arose already in 1935, and indeed it turned out th a t the 
finds of Zloczów dated to the Neolithic.13 Nevertheless the assumption th a t 
Capra “prisca” was a wild ancestor prevailed for a long time. Thus, for 
example Seitz, in agreement with Hilzheimer’s view, in 194114 15 professed 
th a t the only wild ancestor of the domestic goat was the Capra “prisca” .u  
Herre was the first to refute categorically the supposition th a t Capra 
“prised” had been a wild goat. He pointed out th a t only Capra aegagrus 
could have been the wild ancestor of all European domestic goats.16 On the 
basis of combined examinations of fluorine content and X -ray analysis, it 
has recently turned out th a t the finds from Lower Austria originated not in 
the Pleistocene bu t in the Bronze Age,17 and thus the assumption of the 
wild character of the Capra “prised” has become untenable. Obviously, 
the finds described above represent extraordinarily strong domestic he- 
goats, which occurred in the prehistoric period of South-East and Central 
Europe more than once.

C H A N G E S B R O U G H T  A B O U T  B Y  D O M E ST IC A T IO N

The changes caused by domestication in goats are not so manyfold as with 
sheep. The earliest feature appeared on the horn cores. Already in a very 
early stage of domestication the cross-section of the bezoar goat’s horn core 
became almond-shaped, its medial surface became flattened and sim ulta
neously the scimitar-shaped horn core started  to curve outwards.18 As a 
consequence of domestication the horns — particularly those of males — also 
became smaller and thinner. B ut it is interesting to note th a t whereas the 
decrease in the size of horns was inevitable with every domestic goat (in 
spite of the fact th a t even in millennia long after domestication there occur
red long-horned he-goats, whose horns, however, mostly approxim ated those 
of wild forms), domestication did not always bring about a twisting of the 
horns. In prehistoric times there were numerous domestic goats with scimi
tar-shaped horns; there can be no doubt th a t these animals were domestic, 
and such goats also occurred in the Middle Ages and can be found here and 
there even today. We do not know whether this is a case of atavism or 
whether the goats with twisted horns which appeared as m utations could 
only slowly supplant scimitar horns. At this instance some comparisons

12 S ickenberg , О ., 1930, pp . 92 ff.
13 Schw arz, E ., 1935, pp . 433 ff.
14 H ilzheim er, M., 1933b, р . 369
15 Seitz, W „  1941, p . 112
16 H erre , W ., 1943, p . 40
17 T henius, E ., H ofer, F ., P reisinger, A ., 1962, pp . 321 ff.
18 Zeuner, Г . E ., 1954, p . 41; 1963, p . 138; R eed , C. A ., 1959, p . 1632; 1960, p . 131
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can be made. Woolly sheep, which also appeared as m utations, were able 
to  spread quickly and oust hairy ones because Man was interested econo
mically in their spread, and tried to  promote it. On the other hand, Man had 
evidently no economic interest in raising goats with tw isted horns instead 
of those with scimitar-horns and thus, for w ant of hum an intervention, 
this process took a very long time.

W ith goats, hornlessness appeared much later than  with sheep. Probably 
this too emerged first in the Near East, for the earliest representations we 
know of are from Egypt, from the 3rd millennium B.C. (Lisht, 5th Dinasty, 
c. 2450 B.C.). Hornlessness spread only very slowly to  Europe, probably 
through Italy . I t  may have taken place rather late, for the earliest hornless 
goats we know of date back to the period of the Roman Empire. B ut even 
today the hornlessness of goats is not so frequent as it is with sheep. But, on 
the other hand, it is found more often with goats than  with cattle.

Whiteness of the hair and a related feature, piebald hair, are of uncertain 
date as symptoms of domestication. The Egyptians represented piebald 
goats already in Predynastic times,19 but, on the other hand, the original 
wild colour has survived with some breeds — even with improved ones - 
up to the present.

Even more uncertain is the time of the earliest appearance of wool. Woolly 
goats are very rare but their wool is much finer than that of sheep. Although 
there is a long-haired goat depicted in Ur-Enlil’s tablet of Nippur (Sumerian, 
c. 2000 B.C.)20 it cannot be ascertained whether it has hair or wool. Angora 
goats represent the only woolly breed we know of today. In the Middle Ages 
however, and in modern times — as is shown by representations — several 
breeds of woolly goats were to be found from Central Asia to the Par East.

We know much more about the beginnings of the use of goat’s milk. 
Earlier authors supposed the goat to  have been the first milk animal.21 We 
have indirect evidence of the early milking of goats from the Nin-Hursag 
temple of U r (after 2400 B.C.). I t  represents cows being milked22 from the 
rear in the m anner which is usual with goats. This indicates th a t goats had 
been milked earlier and th a t the same m ethod of milking was also applied 
to  cows.

T H E  E A R L IE S T  D O M E ST IC  GOATS

The earliest domestication of goats took place in South W est Asia a t 
about , the same time and place as the domestication of sheep, perhaps 
somewhat later. According to  the present state of knowledge the earliest 
evidence of domestic goats occurs in the 9th millennium B.C. (Asiab, West 
Iran); the domestic goats of Jericho and Qalat Jarm o date to the middle 
of the 7th millennium B.C.,23 whereas the goats of the Belt Cave date to the

19 Zeuner, F . E ., 1963, p . 139, fig. 6: 5
20 Zeuner, F . E ., 1963, p . 137, fig. 6: 4
21 S tegm ann , v . P ritzw a ld , F . P ., 1933, p . 13
22 Zeuner, F . E ., 1963, p . 219, fig. 8: 18
23 R eed , C. A ., 1969, p . 1632; 1960, p . 132; Z euner, F . E ., 1963, p . 133
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6th millennium B.C.24 After 
their early domestication the 
two small domestic ruminants 
proceeded side by side: their 
frequency changed depending 
at first on the natural envi
ronment and on the conditions 
of animal keeping. B ut from 
the second half of the Neo
lithic onwards in most regions 
goats were always of se
condary significance behind 
sheep. In  Europe, on the other 
hand, the predominance of 
sheep as compared to  goats 
can be observed from the be
ginning of the Neolithic on
wards.

According to  our present 
knowledge, it was not possible 
to  identify goats for certain a t 
Argissa Magula, the earliest 
site of European pre-pottery 
Neolithic,25 but a t Nea Niko- 
medeia small goats with scimi
ta r  horns were found.26

Mainly scimitar-horned 
goats were also excavated a t 
the early Neolithic sites of 
N orth E ast Yugoslavia and 
Hungary although alongside 
them  were goats with twisted 
horns (Ludas-Budzsák, Yugo
slavia, Körös culture). In  the 
early Neolithic there also oc- 

Fig. 66. G oat rep resen ted  on  a  g ra in  con ta iner. cur representations of goats. 
K o p án cs—Zsoldos F a rm . N eo lith ic  (K örös cul- Qne Qf  t pe fjnest  likenesses of 
tu re ). H u n g arian  N a tio n a l M useum , B u d ap est N e o l i th ic  g o a t s , displaying an

animal with large horns like 
those of wild goats (Eig. 66) 

adorns a large vessel for grain belonging to  the Körös culture. The goats 
excavated from the Neolithic settlem ent of Khirokitia on Cyprus (c. 
3200 B.C.) are of a somewhat later date. The author could not decide 
whether they were domestic or wild animals.27 I f  they were domestic goats,

“ Coon, C. S„ 1951, p . 50 
15 B oessneck, J . ,  1962, p . 28 
“ H iggs, E . S., 1962, p . 272 
«  K ing , J .  E ., 1953, p . 434
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which would be quite natural, for Cyprus is on the route through which 
the domestic fauna of South W est Asia reached Europe, and which more
over, is very likely on the basis of the length measurements of the two 
smaller horn cores (155 and 170 mm), they would provide data  on the 
occurrence of scimitar-horned domestic goats also in the archipelago of 
the eastern part of the Mediterranean Basin in the Middle and Late Neo
lithic. I f  they were wild ones, they would prove th a t bezoar goats also lived 
on Cyprus in the early Post-Glacial period.

From the Middle Neolithic onwards goats with twisted horns became more 
frequent. Such goats were found in Greece,28 Bulgaria,29 Romania,30 H un
gary,31 Germany,32 Switzerland,33 Poland,34 and the Ukraine35 alike. Among 
them  there were often he-goats with large horns (the Capra “prisca” origi
nally considered to have been wild may have been such an animal). Thus 
for example a horn core of this kind was found a t Otzaki Magula (Dimini 
culture),36 and at Zengővárkony (Lengyel culture),37 and Müller found as 
m any as eight horn cores of the same type a t sites of the Linear Pottery  
culture in Central Germany.38 In  the more recent Hungarian bone samples 
a fragment of such a large horn core was found at D évaványa- Sártó 
(Tisza culture). These sturdy horn cores definitely originate from domestic 
goats: some of them  show definite twists, their sizes do not come up to  the 
sizes of wild he-goats’ horns, and besides, there is no reason for us to  look 
for Post-Glacial wild goats in Central Europe, and particularly in its north 
western part.

In  Boessneck’s opinion goats m ay have increased in size after the Neo
lithic.39 Because of the very scanty bone samples this cannot yet be con
firmed. Nor do we have bone samples on the basis of which we could infer 
the proportion of age groups and from this the use, or any possible changes 
in the use of goats. W ith respect to  the horn form goats with scimitar 
horns continued to  occur — in some sites there was only this type (Tószeg, 
Bronze Age40) — and here and there a he-goat with very big horns was also 
found (Szentendre-Cementárugyár, Celtic, Fig. 66).

28 B oessneck, J . ,  1956c, p . 24
19 D etev , P ., 1954, p . 155, fig. 9
30 N ecrasov, 0 . ,  H aim ovici, S., 1959a, p . 565
31 B ökönyi, S., 1957a, p . 74
32 Vogel, R ., 1929, p . 360; 1933, p . 83; M üller, H . H ., 1964, p . 37
33 H escheler, K ., R üeger, 1942, p . 427
34 K rysiak , K ., 1950—51, p . 228; 1952, p . 290
35 G rom ova, V ., 1933, p . 116
36 B oessneck, J . ,  1956c, p . 24
37 B ökönyi, S., 1962a, p . 89
38 M üller, H . H ., 1964, p . 37
39 B oessneck, J . ,  1958b, p . 116
40 B ökönyi, S., 1952a, p . 104
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CHANGES IN  T H E  SIZE OF GOATS

I t  was in the period of the Roman Empire th a t the first substantial 
changes in the goat population occurred. F irst, hornless goats appeared. 
They may have probably originated from Roman imports and were very 
rare: they are known from two sites only, from Butzbach41 and Albert-
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Fig. 67. Size v a ria tio n  o f th e  ho rn  cores o f goats in  H u n g a ry  from  th e  
early  N eo lith ic  to  th e  end  o f th e  M iddle Ages

falva, both of which were Roman castra. In  addition, the size of goats 
generally increased during the Roman Period. Such an increase can be seen 
first and foremost in territories under Roman rule, in particular on the 
bone samples from big estates or villa farms, where up-to-date animal keep
ing of those times was pursued. Goats of the Period of the Roman Em pire 
were much bigger than  those of preceding or subsequent periods, in the 
material of which there were only certain outstandingly large individuals 
th a t could have equalled them. Owing to  the scantiness of the bone samples 
a t our disposal, it would be useless to  work out the averages, bu t the dia
grams convey very well the differences in size (Figs 67—69). The effect of

“  H aberm eh l, К . H ., 1957, p . 89
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imported Roman goats even reached territories which were then not yet — 
nor did later become — under Roman rule. Thus, in the Celtic oppidum of 
Manching the size of goats exceed the measurements of subfossil goats of

distal breadth
2 5  3 0  35

F ig . 68. Size v a ria tio n  o f  th e  m e taca rp a ls  o f  goa ts  in  H u n g a ry  fro m  th e  early  
N eolith ic  to  th e  end  o f th e  M iddle A ges

Central Europe.42 In  Pölloth’s opinion, by the way, goats were mainly kept 
by the poorer population as cheap milking animals.43

As was the case with other domestic animals, a m arked decline of goats 
followed the fall of the Roman Empire. Very few finds of goats are known 
from the Migration Period, although there is no doubt th a t — on the basis

42 P fu n d , D ., 1961, p . 35
43 P ö llo th , К .,  1959, p . 48
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of recent ethnographic analogies — peoples kept goats in their flocks of 
sheep. And th a t  this was so in the Middle Ages also is shown by the altar- 
piece Master M.S. painted in 1506 “The N ativ ity ,” H ontszentantal -

length

m i n i m u m  b r e a d t h  

_ 15 2 0

F ig . 69. Size v a ria tio n  o f  th e  m e ta ta rsa ls  o f g o a ts  in  H u n g a ry  from  th e  ea rly  N eo lith ic
to  th e  end o f  th e  M iddle A ges

Sv. Antol), in which a few goats are also grazing in the flock of sheep 
represented in the picture (Fig. 70).

Up to the 14th century, mediaeval goats were rather small, bu t after 
this they began to increase in size. There occurred among them  animals 
with scimitar horn cores,44 and in some sites these were even in the

44 B ökönyi, S., 1954c, p . 283; 1961b, p . 97; 1962b, p . 9; 1963c, p . 349; W iirg ler, 
F . E ., 1956, p . 73; 1961, p . 34; K ry siak , K ., 1956b, p . 11
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F ig . 70. F lock of sheep and goats in the painting “The N ativ ity ” by M aster M.S., 
1506. H on tszen tan ta l—Sv. Antol, Czechoslovakia
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m ajority.45 Since they were 
found mostly in the northern 
part of Central Europe, we 
have to  consider it as a case 
of survival in border areas. 
Among the males there oc
curred some animals with very 
large horns, which were al
ways twisted. Evidently they 
were old he-goats. Hornless 
goats, on the other hand, 
were very rare in the Middle 
Ages; for example in the whole 
Hungarian m aterial there is 
only one fragm ent of a skull 
of this kind (Buda Castle, the 
Pasha’s residence, Turkish 
period, Fig. 71). Only with 
the spread of conscious ani
mal breeding have hornless 
goats spread in modern times.

Fig. 71. P a r t of a  hornless goat skull.
B uda Castle, The P asha’s Palace,
Period of the  Turkish occupation

45 Kubasiewicz, M., 1959, p. 150; Müller, H . H ., 1959, p. 234
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TH E PIG

T H E  IM PORTANCE OF T H E  P IG

Pigs are perhaps the most typical species of m eat animals among our 
domestic animals. Practically all domestic animals were m eat animals a t 
first, in th a t Man domesticated them  to cover his requirements of meat. 
Only later did he recognize their other uses, which had also existed before 
domestication, bu t had not been utilized by Man (e.g. milk) or else which 
emerged under the effect of domestication in its more advanced stages 
(wool). These secondary uses, which were recognized or evolved in later 
phases of animal keeping, became so significant th a t in some species they  
became the prim ary purpose of husbandry. The case of sheep is a very good 
example, since they became im portant domestic animals in tem perate 
Europe after the emergence and spread of woolly sheep and their wool be
came incomparably more im portant than  their meat. Pigs did not undergo 
such changes; they remained the same m eat animals as they were a t their 
original stage of domestication — a t most their yield of m eat and fat was 
increased. Thus pigs did not leave their status as m eat animals; rather it 
was in this quality th a t they achieved a specialization exceeding all the rest.

Man domesticated numerous species to obtain m eat animals, bu t they did 
not survive, evidently they m ust have been lacking a certain psychological 
quality th a t has not been yet defined bu t th a t was needed for a species of 
wild animals to  become genuine domestic animals; they may not have been 
able to  compete with other species of domestic animals. Pigs, however, were 
very well able to  compete with other m eat animals, evidently owing to their 
quicker growth and their higher prolification. No doubt, cattle or horses, 
for example, provide a greater quantity  of m eat bu t they take a much longer 
tim e to  grow and with respect to prolification they  cannot be compared 
with pigs. Sheep and goats give much less m eat and although their growth 
is not much slower, their prolification lags far behind th a t of pigs.

We consider these to have been the reasons wrhy pigs have attained the 
first place in the list of m eat animals and why they spread so quickly after 
their first domestication.

W IL D  FO R M S

Observing the rules of the research of domestic animals we m ust look for 
the wild ancestors of domestic pigs among such wild pigs as have a skull
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form and teeth identical with theirs. The basic formula of the teeth  of do
mestic piss is ------ . This formula of the teeth can be found with all

3 1 4  3
early domestic pigs. (With the advance of domestication and the shortening 
of the jaw the only change th a t occurs is th a t the lower first premolars do 
not cut open. This phenomenon also happened in prehistoric times, bu t 
became frequent only in Rom an times. On the other hand, modern domestic 
pigs with lower first premolars are very seldom found.) Only the S u s  genus, 
taken in the strictest meaning of the term , can be considered from this 
point of view bu t not even all its members. Thus p i g m y  h o g s  (P o r c u la ) “ 
and the S u s  b a r b a tu s ,  v e r r u c o s u s , etc. differ in their skull structure and their 
general body structure so much from domestic pigs th a t there is no way in 
which they could have been the wild ancestors of the la tte r.1 Even recently 
Mohr professed th a t p i g m y  h o g s  could have been the wild ancestors of 
certain breeds of domestic pigs, for example of the flop-eared Vietnam pig;2 
but Herre has definitely refuted this view.3 *

For a long time there prevailed a confusion in the systematics of the S u s  
genus, concerning the forms th a t could be taken into consideration as 
domesticable. Riitimeyer, the Swiss pioneer of the historical research of 
domestic animals, drew a sharp line separating the European S u s  s c r o fa  
from the Asian S u s  v i t ta tu s :4 On the basis of wild swine bones found in 
Swiss lake dwellings he described a subspecies of wild swine, the S u s  s c r o fa  
a n tiq u u s , different from the modern one and extinct since then.5 (Schröter 
was the first to prove th a t the S u s  s c r o fa  a n t iq u u u s  falls within the size 
variation of the recent European wild swine,6 and then Herre showed th a t 
the difference between the S u s  s c r o fa  a t t i l a  and the S u s  s c r o fa  a n t iq u u s  was 
only in size.7) Nathusius also definitely distinguished European wild swine 
from the Asian one.8 Stehlin pursued a threefold grouping suggesting th a t 
the Asian S u s  v i t ta tu s  and v e r r u c o s u s  were independent species in addition 
to  the European S u s  s c r o f a . 9  Apart from the European S u s  s c r o fa  and the 
Asian S u s  v i t ta t u s  a th ird  form, the South East European wild swine was 
described by Ulmansky, who called it S u s  m e d i te r r a n e u s . Its  main character
istics was midway between European and Asian wild swine.10 Jaworski, 
too, adopted the same grouping.11 Filiptchenko classified the wild swine 
of the Soviet Union and Central Asia into five subspecies ( s c r o fa , a t t i l a ,  n ig r i -  
p e s ,  r a d d e a n u s ,  o r i e n ta l i s )12. He considered the first three subspecies to  be

I A ntonius, О., 1922, p. 232
* Mohr, E ., 1960, p. 71
3 Herre, W ., 1962, pp. 265 ff.
‘ Riitim eyer, L ., 1861, pp. 188 ff.
6 Ibid.
6 Schröter, H ., 1923, p. 341
7 H erre, W ., 1949, p. 332
8 N athusius, H ., 1864, pp. 164 ff.
• Stehlin, H . G., 1899, p. 234

10 Ulm ansky, S., 1914, pp. 17 ff.
II Jaworski, Z., 1927, p. 327
18 Filiptchenko, J . A., 1933, p. 180
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long to the species S u s  s c r o fa 13 and the la tte r two to the S u s  o r i e n ta l i s ,u  
According to him the la tte r species was close to S u s  v i t ta t u s  from the point 
of view of craniology. Thus, in his opinion, domestic pigs had three wild 
ancestors.15 In  opposition Adlerberg declared four such types of wild swine, 
among which the wild ancestors of domestic pigs are to be sought: the 
western subgroup of the S u s  s c r o fa  (Europe, N orth Africa, Asia Minor, 
W estern and Central Asia, East Turkestan, Tian Shan, North W est Mon
golia), the eastern sub-group of the S u s  s c r o fa  (North Mongolia, Trans
baikalia, the region of the Amur and the Ussuri, Manchuria, China, Japan  
and Taiwan), the S u s  c r i s ta tu s  (India, Ceylon, Vietnam, Thailand and Ma
laya) and the S u s  v i t ta tu s  (Sumatra, Jav a  and some neighbouring islands).16 
He considered the S u s  s c r o fa  to have been the wild ancestor of prehistoric 
pigs and of today’s primitive ones and suggested a similar role for the 
eastern group of sc r o fa  breeds, for example in the case of Chinese pigs. On 
the other hand, he attribu ted  a lesser importance to the S u s  c r i s ta tu s  and 
an even lesser one to the S u s  v i t t a t u s ,17

I t  is the merit of Adlerberg and Filiptchenko tha t, in spite of the fact 
th a t their work shows some trends towards over-specification, it has re
vealed th a t a number of intermediary forms connect the westernmost and 
easternmost forms of wild swine on the Eurasian continent, although these 
latter show a m arked difference in the shape of the lacrymal bone. Proceed
ing from east to  west we can observe th a t the lacrymal bone gradually be
comes shorter and higher. Generally, forms of wild swine with a lacrymal 
bone index below 1 were grouped with the S u s  v i t ta t u s  and those with an 
index above 1 with the sc r o fa . But, in fact, this was not such a simple prob
lem, since there were wild swine belonging, on the basis of their lacrymal 
bone index, to the v i t ta t u s  but on the basis of other characteristics to the 
s c r o fa  — and v ic e  v e r s a .

The question was finally solved in a satisfying way by Kelm ’s investi
gations. He proved th a t it was impossible to demarcate sharply the s c r o fa  
group from the v i t ta t u s  group, for the European s c r o fa  and the Asian v i t ta tu s  
wild swine represented the two extreme members of a single series of 
forms.18 Kelm ’s view on why researchers could not reach an agreement for 
such a long time on the taxonom y of Eurasian wild swine is very interest
ing:19 “Man könnte es fast als eine gewisse Tragik bezeichnen, dass vom 
Weltformenkreis der Wildschweine Eurasiens als erste gerade die extremsten 
Vertreter, das mitteleuropäische Wildschwein und das indische Binden
schwein bekannt wurden. Sie dienten als Ausgangsformen für einen Ver
gleich später beschriebener Wildschweine. Wäre die historische Entw ick
lung der Kenntnis der eurasischen Wildschweinformen von der ostsibiri-

13 Filiptchenko, J .  A., 1933, p. 183
14 Filiptchenko, J .  A., 1933, p. 184
15 Ib id .
16 A dlerberg , G. P ., 1933, p . 208
17 A dlerberg , G. F .s 1933, p . 20C
18 K eim , H ., 1938, p . 505
19 Keim, H ., 1939, p. 365
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sehen ausgehend nach W esten und Südwesten fortgeschritten, wäre wohl 
kaum von zwei verschiedenen W ildschweinarten die Rede gewesen.”

On the basis of Kelm ’s results it is clear th a t domestic pigs are of mono- 
.phyletic origin: early domestic pigs were produced by the domestication 
of the local wild swine subspecies of different regions or of the geographic 
races. However, as will be shown further on, a part a t least of the earliest 
European domestic pigs originated from imported animals.

CHANGES CAUSED BY DOMESTICATION

The earliest symptom of domestication was perhaps the decrease in size. 
As early as in the Neolithic there was a considerable difference in the size 
of wild and domestic swine and on the basis of this difference their bones 
could be easily separated. This difference in size — with slight fluctuations 

lasted up to modern times when modern breeds were developed; only 
these latter approxim ated the size of the wild ancestor.

Besides the decrease in size, the proportions of the body remained un 
changed for a long time. As is shown both by bone samples and by repre
sentations, prim itive domestic pigs, when lean — for fattening was started  
already in prehistoric times (see below) — showed the body proportions of 
wild swine. Only after the introduction of conscious breeding did signif
icant changes appear, in particular in the decrease of the head size, the 
lengthening of the trunk  and the shortening of legs.

Skull changes followed long after those of size. In  general, the skull be
came shorter and relatively broader. The facial p a rt and the mandibles 
show a particularly m arked shortening. The occipital squama turned 
upwards so th a t the line of the profile became broken, sometimes to such 
an extent th a t a right angle was reached, which, together with the shorten

ing of the facial part, may 
produce the so-called pug- 
head. The shortening of the 
skull is shown clearly on the 
lacrym albone (os lacrymale). 
W ith European wild swine 
this bone is like an elongated 
oblong, bu t as a result of 
domestication it becomes 
shorter and shorter and finally 
its breadth exceeds its length 
(in such cases the lacrymal 
bone index — lower length/ 
breadth -  which is above 
2 with wild swine, sinks be
low 1).

Another consequence of
Fig. 72. P rim itive pigs w ith hairy  crests along the ir domestication is the signifi- 
backs, like those of wild swine. Rosen, Bulgaria cant changes in the quality
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and colour of the hair. The coarse bristles of wild swine become softer 
with domestic pigs and although the hairy crest stretching along the back 
survived for a long tim e and is to be found on some prim itive domestic 
pigs even today (Fig. 72), as a whole the hair becomes finer and with certain 
breeds (mangalica) it becomes wavy. The thickness of the hair also dimin
ishes and with some modern breeds almost completely disappears. As far 
as the changes of colour are concerned, it is probable th a t the colour of the 
wild animal survived domestication for a long time. We do not know when 
the domesticated colour variants first appeared, bu t they have certainly 
supplanted the wild colours almost completely by now. However, on piglets 
of primitive breeds the stripes of wild swine will often appear. Most of our 
modern domestic pigs are white (lacking pigments) or black, but piebald 
pigs are also quite frequent.

Flop ears are also a symptom of domestication in the pig and so 
is the curly tail. This latter appeared already in the Neolithic on the 
basis of which it was easy to  identify certain figurines representing 
pigs.

Wild swine were among the most frequent hunted animals of prehistoric 
Europe. In  settlements their frequency was generally behind red deer and 
aurochs, although in more than  one place it preceded this latter; indeed, 
sometimes it approxim ated or even exceeded the frequency of red deer as 
well. In this respect Northern Europe was the only exception; in this region, 
wild swine — being a typically southern species — were somewhat 
rarer,20 and did not occur a t all north  of the 57th degree of latitude.21 The 
extensive hunting of wild swine in prehistoric times was connected with 
several factors: killing a wild swine supplied the hunters with an ample 
quantity  of m eat and when game was plentiful in the prehistoric period it 
was an essential aim in hunting to kill the individuals of species with as 
large bodies as possible. On the other hand — and this factor is even more 
im portant than  the previous one — in prehistoric times the hunting of 
wild swine was connected with domestication. (As in the case of the aurochs, 
the adult animal had to be killed before the domesticable young animals 
could be captured.) Towards the end of the prehistoric period the hunting 
of wild swine declined, because the num ber of wild swine had decreased 
and thus, by the Middle Ages wild swine no longer played an im portant role 
among hunted wild nimals.

In  contrast to  modern wild swine of Europe, those of prehistoric times 
were remarkable on account of their size, a fact pointed out by every 
author who dealt with them. They had tusks suited to  their considerable 
size, which is dem onstrated best by the jaws of wild boars found in the 
graves of the Copper Age cemetery of Polgár-Basatanya. The length of the 
biggest lower tusks was approx. 300 mm and their widest breadth 31 mm. 
Thus they outrival by far all the prize-winning trophies of the 1937 world 
exhibition of hunting (Fig. 73).

,0 Degerből, M., 1935, pp. 263 — 264 
!1 H übner, F ., 1939, p. 235
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Fig. 73. Mandibles of domestic pig (two upper lines) and of wild swine (lower line) 
from  the graves of the Copper Age cem etery of Po lgár—B asatanya
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Later the size of wild swine gradually diminished, parallel with the de
crease in their numbers. Essentially, this can be traced back to  two groups 
of causes.

The first is th a t since the prehistoric period the feeding and living condi
tions of wild swine have steadily deteriorated. Herre pointed out this fact; 
namely, th a t the decrease in size is due to the expansion of agriculture a t 
the expense of woods.22 I t  can be assumed th a t in prehistoric times it was 
not only owing to larger forest regions th a t wild swine had a better chance 
of getting food, bu t also to a warmer climate than  present, which prevailed 
up to  the beginning of the Bronze Age; particularly im portant were the 
milder winters of those times, for w inter is the critical season in the feeding 
of wild swine. For want of other food it feeds on uliginal or aquatic plants, 
or eats hibernating small mammals in winter; its weight decreases markedly 
and with young, growing animals this tem porary undernourishment has a 
detrim ental effect upon development and growth, an effect th a t lasts for 
their whole life.23

W ith the increase of the agricultural grassland wild swine formed smaller, 
more isolated populations which may have been another cause of their 
diminishing size. W ith the exception of the western region of the Soviet 
Union and some areas of Poland there are now no contiguous, large forests 
in the whole of Europe, th a t is, forests where large populations of wild swine 
could live. In  isolated populations, phenomena like the changes brought 
about by domestication will occur, the first being the decrease in size. 
(Ingebrigsten was the first to point out this phenomenon on red deer in the 
islands near Trondheim, these animals being much smaller than  red deer 
in continental Norway.24) The trophies of wild swine from different regions 
of Europe demonstrate the same connexions;25 the biggest recent trophies 
come from Poland and the smallest from Holland and Belgium.

Wild swine, if captured when young, can be tam ed and domesticated 
very easily.26 Thus it is only natural th a t pigs were among the earliest do
m esticated animals. In  certain areas the capturing and domestication of 
wild piglets was customary up to quite recent times. Thus, for example, 
prior to 1914, when large numbers of Armenians lived in the Turkish E m 
pire, it was a widespread custom with them  to capture the piglets of wild 
swine, to  rear and later to slaughter them  because no pig keeping could 
develop in a Moslem state .27

22 Herre, W ., 1949, p. 332
23 A nton ius, О., 1920, p . 5
21 Ingeb rig sten , О ., 1922, р . 1 ff.
25 O u t o f  th e m  H ü b n e r (1938, p . 236) h a s  d raw n  th e  conclusions — w hich, in  ou r 

opin ion  are  u naccep tab le  — th a t  th e re  is a  n eg a tiv e  co rre la tion  betw een  th e  size o f 
th e  tu sk s  a n d  th e  local an n u a l m ean  te m p e ra tu re , th a t  is to  say  th e  low er th e  an n u a l 
m ean  tem p e ra tu re , o f a  ce rta in  g iven area , th e  b igger th e  tu sk s  o f  w ild sw ine living 
th e re

26 Boettger, C. R ., 1958, p. 21
27 Zeuner, F . E ., 1955, p . 332
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T H E  E A R L IE S T  D O M ESTIC  P IG S

A part from some Mesolithic finds of uncertain dating from the Crimea28 
the earliest domestication of pigs took place in South W est Asia. The earliest 
domestic pigs known so far were found in the upper, Pottery  Neolithic 
layer of the a t Qualat Jarm o,29 dated by radiocarbon analysis to  c. 6500 B.C. 
B ut these pigs were not domesticated locally, for there is no trace th a t would 
point to this fact; they had spread there from another place. Thus it is 
possible th a t somewhere else in the Near E ast pigs had been dom esticated 
before th a t date.30 There may have been an early domestication centre in 
South East India too, bu t this territory has until now been only scantily 
explored archaeologically, thus we could only proceed on assumption in 
this respect.

Like the other domesticated animals, pig also, having been domesticated, 
soon spread in all directions, in spite of the fact th a t it has always remained 
the domestic animal of sedentary peoples. This is shown by the occurrence 
of domestic pigs in Predynastic sites in Upper Egypt (Badari, Toukh),31 
as well as in the Pre-Pottery Neolithic of Greece (Argissa Magula,32 Nea 
Nikomedeia).33 I t  is particularly interesting to note th a t as early as in the 
second half of the 7th millennium B.C. pigs occurred as domestic animals 
in South E ast Europe and had also been locally domesticated there. Thus, 
its domestication in Europe was scarcely behind its domestication in the 
Near East.

From South East Europe too, pigs spread quickly further northwards 
reaching, along with the peoples proceeding in tha t direction at the time 
of the climatic optimum of the Early Neolithic, the Carpathian Basin and 
the southern Ukraine. I t  was from this wave of peoples th a t the population 
of other parts of Europe in the Neolithic adopted the pig. I t  is strange, 
however, th a t — as happened in the case of cattle — the knowledge of its 
techniques of domestication did not spread to  Central Europe alongside the 
spread of the domestic pig itself. In  the Early Neolithic of Europe bones of 
transitional forms between wild swine and domestic pigs are very rare in
deed. This has been subsequently confirmed by Riitimeyer, in whose view 
Swiss Neolithic turbary pigs could not originate from local wild swine but 
were imported animals.34

Concerning the earliest European domestic pigs there have been highly 
opposing views — particularly in the initial stages of the research of domestic 
animals. The starting point of these clashing views was Riitim eyer’s de
scription of another prehistoric breed of “domestic pigs” domesticated a t the 
end of the Neolithic from local wild swine,35 side by side with the imported

28 H an car, F „  1958, p . 140
29 R eed , C. A ., 1961, p . 32
30 R eed , C. A ., 1961, p . 33
31 Ib id .
32 B oessneck, J . ,  1962, pp . 30 — 31
33 H iggs, E . S., 1962, p . 272
34 R iitim ey er, L ., 1861, p . 189
35 R iitim eyer, L ., 1861, p . 188
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turbary pigs: for he thus definitely separated two different groups of pre
historic domestic pigs. Studer,36 Ö tto,37 Duerst38 and a number of other 
authors adopted this view. However, there soon appeared opponents of 
Riitimeyer’s view. As early as in 1888 Nehring set forth the opinion th a t 
the characteristics separating the turbary pig from the “domestic p ig” are 
not specific bu t are due to a stunting caused by primitive husbandry. 
The skull and teeth  of badly fed and stunted modern scrofa pigs cannot be 
distinguished from those of turbary pigs.39 40 In  his opinion stunted individuals 
were also not infrequent among wild swine particularly among those bom  
in autum n. They will occur in nature bu t even more often in the population 
of game reserves. Such stunted wild swine resemble turbary pigs.i0 Accord
ingly, Nehring suggested th a t a single type of domestic pig existed in pre
historic times. His view is shared by Van Giffen,41 Hilzheimer,42 Hescheler,43 
Hescheler and Riieger,44 and Rüeger45 too. The problem has been most 
clearly analysed by Reitsm a, who proved th a t turbary pigs and “domestic 
pigs” are identical forms of the domesticated pig, and th a t the differences 
between them  were brought about only by different degrees of domesti
cation, by geographical surroundings and the climate.46 So strongly rooted 
was the Riitimeyer division th a t even Zeuner divided the pigs of the Swiss 
lake dwellings into herded pigs and sty-pigs in this way.47

Today, after a very large am ount of evidence has been accumulated, it 
has become clear th a t no such division is possible. I f  we examine the Neo
lithic pigs of any territory  of Central and E ast Europe we shall find small 
and primitive pigs with long heads strongly reminiscent of wild swine in 
their skull form everywhere (Fig. 74). They can be found in Switzerland48 
and Germany,49 in Hungary,50 in the Balkans51 or in the European terri
tories of the Soviet Union52 alike. In  all likelihood they all belong to  a 
homogeneous European group of swine, which only show local differences

36 S tuder, T h ., 1900, p . 107
37 O tto , F ., 1901, pp . 43 ff.
38 D uerst, U . J . ,  1904a, p . 236
39 N ehring , A ., 1888d, p p . 12— 13
40 N ehring , A ., 1888c, pp . 182— 183
41 Giffen, A . E . V., 1913, p . 45
47 H ilzheim er, M., 1927, p . 80
43 H escheler, K ., R iieger, J . ,  1942, p . 423
44 H escheler, K ., 1929 — 30, p . 22
43 R iieger, J . ,  1942, p . 256
46 R eitsm a, G. G ., 1935, p . 55
47 Z euner, F . E ., 1963, p . 256
48 R everd in , L ., 1921, p . 189; 1920 — 22, p . 252; P it ta rd , E ., R ev erd in , L ., 1920 — 22, 

pp . 259 ff.; H escheler, K ., 1920, p. 303; H escheler, K ., R iieger, J . ,  1942, p . 422; 
R iieger, J . ,  1944, p . 282; T halheim er, H ., 1945, p . 76; Josien , T h ., 1956, p . 35; D anegger,
E . A ., 1959, p . 6; S tam pfli, H . R ., 1962, p . 33; B oessneck, J . ,  Jéq u ie r, J .  P ., S tam pfli,
H . R ., 1963, p . 55

49 N ehring , A ., 1888b, p . 11; R ickm ann , K ., 1921, p . 11; M üller, H . H „  1964, p . 51
50 B ökönyi, S., 1957a, p . 74
51 B oessneck, J . ,  1956d, p . 30; 1962, p . 30; H iggs, E . S., 1962, p . 272; N ecrasov ,

O., H aim ovici, S., 1959, p . 565; H aim ovici, S., 1960, p . 390; 1962, p . 326; N ecrasov ,
O., 1964, p . 176

52 B ib ikova, V. I . ,  S hev tchenko , A. I . ,  1962, p . 243
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Fig. 74. Skull o f a  pig. B ere tty ó szen tm árto n , N eolith ic  (H erpá ly  culture)
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according to the extent to which local wild swine and the earliest domestic 
pigs which had diffused to the place in question from South East Europe 
or from South W est Asia respectively, had contributed to  their evolu
tion.

As already mentioned, in this period local wild swine were only rarely 
domesticated in Central and South East Europe. Such locally domesticated 
pigs were found by King in Cyprus,53 by Boessneck in Thessaly,54 by Higgs 
in Macedonia,55 by ourselves in H ungary56 and by Müller in Germany.57 
Only in the Middle Neolithic was there a rise in domestication activities 
which reached a peak in the period between the end of the Neolithic and the 
end of the Bronze Age. Local domestication always and everywhere m eant an 
increase in size and for this reason pigs, which exceeded the size of typical 
turbary pigs were found more and more frequently from the end of the Neolithic 
onwards. Such pigs were discovered, among others, by Studer a t Mörigen,58 
and at Schaffis,59 by W ettstein a t Zürich-Alpenquai,60 by K uhn a t Obermei
len,61 by Boessneck at Altenerding and Pestenacker,62 by Ambros a t Dvory nad 
Zitavou (Slovakia),63 by Haimovici a t the Bronze Age layer of Yalea Lu- 
pului (Noua culture) in Romania,64 by Krysiak a t Cmielów65 and Gródek 
Nadbuzny66 and by ourselves lately a t the Neolithic and Bronze Age sites 
of Rutzing, Rebensteiner Mauer and Brückler Mauer in Austria and Hajdú- 
kovo-Kővágó in N orth East Yugoslavia. Similar pigs also occurred in sites 
of the Tripolye culture67 and in Late Bronze Age settlem ents of the European 
territories of the Soviet Union.68 In  the same period these large domestic 
pigs were also quite frequent in Hungary, as were transitional forms be
tween wild swine and domestic pigs. Evidently, most of them  were newly 
domesticated animals, bu t the possible occurrence of products of interbreed
ing cannot be excluded.

Under the primitive conditions of husbandry of domestic pigs in pre
historic times, chance interbreeding of this kind could have occurred quite 
easily. Herds of domestic pigs were fed chiefly on forest produce (in general, 
prehistoric pig breeding was developed in areas where there were large 
forests of oak or beech; according to Quitta, for example, the predominance 
of pigs in the animal keeping of the Tripolye culture was due, above all, to 
the fodder basis provided by the mixed oak forests in the vicinity of the

63 K ing , J .  E ., 1953, p . 435
54 B oessneck, J . ,  1956d, p . 30; 1962, p . 31
55 H iggs, E . S., 1962, p . 272
56 B ökönyi, S., 1957a, p . 74; 1964b, p . 90
57 M üller, H . H ., 1964, p . 51
58 S tuder, T h. 1883, pp . 113 ff.
59 Studer, T h., 1900, p. 107
60 W e tts te in , E ., 1924, p . 101
61 K u h n , E ., 1935, p . 288
62 B oessneck, J . ,  1956c, pp . 16, 18
63 A m bros, C., 1958a, p . 77
64 H aim ovici, S., 1962, p . 326
65 K rysiak , K ., 1950—51, p . 228
66 K ry siak , K ., 1956a, p . 60
67 B ib ikova, V . L , S hev tchenko , A . I . ,  1962, p . 243
68 Zalkin, V. I . ,  1964b, p . 27
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settlements69) and in the forests an interbreeding with wild swine was 
inevitable. The fact that these transitional forms constituted an unbroken 
link between populations of domestic and wild swine could be a reason why 
the largest pigs lived in Hungary during the Bronze Age; indeed, their size 
was exceeded only by pigs of modern times (Figs 75 — 76). This seems to be 
somewhat contradictory to Boessneck’s opinion according to which Central 
European domestic pigs in the Bronze Age were somewhat smaller than 
those of the Neolithic and that this decrease in size lasted at least until the 
beginning of the Roman Period.70 This contradiction springs from the fact 
that, when writing his summarizing paper, Boessneck was not familiar 
with a considerable quantity of bone samples of domestic pigs from the 
initial period of the Neolithic in Europe, that is to say from the period when 
domestic pigs were really small.

From many points of view the skulls of Bronze Age pigs (Fig. 77) re
semble those of the Neolithic; they still belong to the primitive type but, at 
the same time, they reveal a trend towards shortening, particularly of the 
lacrymal bone. The fattening of pigs, by the way, appears to have been 
started as early as the Bronze Age, as is shown by the great number of 
Bronze Age statuettes representing fat pigs (Fig. 78).

After the Bronze Age the size of pigs diminished all over Central and 
Eastern Europe. This may have been connected with a gradual discontin
uation of local domestication, that is to say a lack of interbreeding with 
large wild swine. In almost every Iron Age site in Switzerland small indi
viduals of a size tallying with that of early Neolithic turbary pigs were 
found.71 Only at La Тёпе were larger pigs, considered to be crossbreds of wild 
swine and turbary pigs, discovered.72 Similar small pigs were excavated from 
the Celtic oppidum of Manching73 and from Heuneburg (early Urnenfelder
kultur - early LaTene)74 in Germany. A certain decrease in size — particularly 
in the Late Iron Age — could also be observed on bone samples of pigs in Hun
gary and in the European territories of the Soviet Union. But among these 
latter there were marked local differences. Thus the biggest pigs of the period 
were kept by the tribes of the forest belt (better fodder bases), whereas the 
smallest lived in the coastal area of the Black Sea. Pigs of the Scythian 
tribes in the forest-steppe belt were between the two.75 Pig keeping was not 
especially significant among the Scythians, according to Herodotus (IV. 2) 
with them . . sacrifices of pigs are not customary nor is pig keeping pre
valent in their country”. This, of course, referred to the Scythian tribes 
of the steppe region adjacent to the Greek city colonies, whereas tribes of 
the forest-steppe kept pigs in suitable ecological surroundings; and yet, 
pigs were never frequent with them either.76

69 Q u itta , H ., 1 9 5 0 -5 1 , p . 27
70 B oessneck, J . ,  1958b, p . 116
71 L e u th a rd t, F ., 1930, p . 589; K u h n , E ., 1937, p . 17; 1942; p . 79; 1946, p . 168; 

1951, p. 254
72 Schw erz, F ., 1918, p . 470
73 O pitz , G ., 1958, p . 25; N ann inga , O., 1963, p . 22
74 Schüle, W ., 1960, p . 10
75 Z alkin, V . I . ,  1962, p . 40; 1964a, p . 6
76 Z alkin, V . I ., 1964a, p . 15
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F ig . 77. Skull o f a  p ig . C songrád P e tő fi Tsz, B ronze A ge (Zók cu ltu re)
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Pigs were not only the most frequent domestic animals of the Celts, bu t 
they  also played a role of a quasi totemic animal. This is shown by the 
extraordinary frequency in Celtic graves of pig bones, skulls or skeletons 
cut in two along their whole 
length, bu t also by their s ta 
tuettes found a t the settle
ments. These sculptures are 
relatively uniform and show 
primitive domestic pigs with 
long heads, big tusks, erect 
crests of hair along their 
back, with narrow trunks, 
carp’s backs and long legs 
(Fig. 79). On the basis of 
these features one would be 
inclined to  take them for wild 
swine, bu t the statuettes al
ways show animals with tails 
curling upwards, a feature
which only occurs with do- p ig . 7 8 . C lay s ta tu e t te  o f pig. T ószeg—L apos- 
mestic pigs. halom , B ronze Age

F ig . 79. B ronze s ta tu e t te  o f pig. T he h a iry  crest ru n n in g  along th e  b ack  is rem in iscen t 
o f  w ild sw ine, b u t th e  ta il, cu rling  upw ards, no  d o u b t p o in ts  to  a  dom estic  pig. B á ta , 

Celtic. H u n g arian  N a tio n a l M useum , B u d ap est

T H E  F IR S T  F L O U R IS H IN G  O F  CO N SCIO U S B R E E D IN G

At the same time, or perhaps even earlier, the beginnings of conscious 
pig breeding occurred in Greece. Thus, for example in Book XIV of the 
Odyssey we can read about herds of pigs kept by Eumaios. In  the absence 
of his master, he surrounded with a stone wall a courtyard in which there 
were twelve sties, each for 50 sows. There was a separate sty  for piglets, 
moreover, he kept the boars for fattening, also separated from the others.
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F ig . 80. S ta tu e tte  rep resen ting  a  fa tten ed  pig. 
S o u th -Ita ly , 4 th  c en tu ry  B.C. M useum  o f F ine  

A rts , B udapest

The boars were on grazing 
land in the daytime, and were 
watched by four strong dogs 
in the courtyard.

The Greek pigs would often 
be longlived for in the Odyssey 
(XIV, 419) a five-year old 
boar was killed for an hon
oured guest, whereas another 
passage (X, 390) describes a 
porker nine years old. The 
Greeks kept pigs above all 
for their meat, bu t they  used 
them  as sacrificial animals 
too, and sacrificed them  to 
all deities connected with 
agriculture, especially to De
meter. When killed the pigs 
were first singed (Odyssey, 
II, 300; XIV, 75) then they 
were cut in pieces, sprinkled 
with white flour and baked 
on a spit (Odyssey, XIV, 437). 
As testified by representa
tions (Figs 80' 81), the Greeks 
knew how to fatten  pigs. 
They fattened them  on peas 
and figs. Piglets were not 
appreciated as food and were 
mostly consumed by servants.

As with the other domestic 
animal species the decrease 
in the size of pigs stopped 
in the Period of the Roman 
Empire. Moreover, the ex

trem ity bones grew somewhat larger if compared with those of Celtic pigs.77 
This — along with the diminishing dentition — showed the improvement in the 
conditions of animal keeping and the beneficient effect of conscious Roman 
animal breeding.78 Of course, such pigs were found particularly in Roman 
villa settlements, towns and m ilitary camps. In  addition to  these large 
animals, small local pigs became widespread. Thus, for example in the R o
man villas of Alpnach,79 Buchs80 in the castrum of Schaan,81 a t Abodiacum82

Fig. 81. C lay s ta tu e t te  o f a  pig. V arna , 5 th - 
cen tu ry  B.C. M useum , V arn a

3rd

77 B oesneek, J . ,  1958b, pp . 94 ff .; 1964, p . 227
78 B oessneck, J . ,  1964, p . 229; S tam pfli, H . R ., 1959 —60a, p . 421
79 K u h n , E ., 1933, p . 23
80 S tam pfli, H . R ., 1960b, p . 436
81 W ürg ler, F . E ., 1959, p . 276
82 B oessneck, J . ,  1964, p . 277
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and at the villas of Tác large pigs, evidently of Roman origin were also 
found. On the other hand, at Kirchdorf,83 Xanthen,84 Butzbach,85 etc. only 
pigs — evidently of local origin — of the size of tu r b a r y  p i g s ,  occurred.

From this time onwards actual domestication was pushed completely 
into the background and the bones of transitional forms between wild and

F ig . 82. Size v a ria tio n  o f  th e  tib iae  o f dom estic  pigs a n d  w ild sw ine in  H u n g a ry  in
p reh is to ric  tim es

domestic pigs were extremely rare. When comparing the bone measurements 
of prehistoric domestic and wild swine in Hungary with those of the Roman 
Period, of the Migration Period and of the Middle Ages (Figs 82- 83) we 
obtained very interesting results. Whereas there is a gradual transition 
between the bone measurements of prehistoric domestic and wild swine

83 R üeger, J . ,  1944, p . 237
84 S ickenberg, О ., 1938, p . 151
85 H ab erm eh l, К . H ., 1957, p . 96
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of prehistoric times, and the size variations of the two forms slightly over
lap, in later periods clear measurement boundaries can be established 
between the two and one or two transitional individuals a t most can be 
found.

F ig . 83. Size v a ria tio n  o f th e  tib iae  o f dom estic  pigs an d  w ild sw ine in  H u n g a ry  b e 
tw een  th e  P eriod  o f th e  R o m an  E m pire  an d  th e  M iddle Ages

In  the Period of the Roman Em pire the fattening of pigs was a well-known 
practice. Numerous sculptures or vessels representing fattened pigs are 
extant. Even in the smallest provincial household bacon was produced, if 
a t all possible, from home-bread pigs (Yarro r.r.I. 22). In  contrast to  the 
Greeks, the Romans considered the flesh of piglets — especially of sucking 
ones — to be a delicacy. The womb, vulvula and udder of pigs were also 
choice morsels.86 They knew several ways of conserving pork, ham, etc. and

86 Z euner, F . E ., 1963, p . 263
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Fig. 84. Skull o f a  pig. Szentes —N agyhegy , A v ar
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the manufacture of sausages was also widespread. In  big cities a number 
of sausage vendors sold their wares. In  addition, pigs were among the 
oldest Roman sacrificial animals.

Roman authors on agriculture gave much useful advice on the breeding 
of pigs, which m ay well be followed even today. They described in detail 
the dropping sites, similar to modern ones, with small boxes kept immacu
lately clean. A sow of good breed would produce a litte r twice a year (Pliny, 
V III, 205). Boars to be fattened were castrated and sometimes sows were 
spayed.

In  the Migration Period pig breeding suffered a decline and increased 
only towards the end of the period w ith the Slavs. We know relatively 
ittle  about the pigs of this period because there is very scanty settlem ent

Fig. 85. M etal m o u n t rep resen ting  a  p ig’s head . N em esvölgy, A var, H u n g a rian  N a tio n a l
M useum , B u d ap est

material and pigs were seldom pu t into graves except parts of juvenile 
animals. The pig’s skull in the Avar cemetery of Szőreg, described by 
Hankó, showed some southern features.87 On the other hand, the Avar 
pig’s skull with its long lacrymal bone (Fig. 84) found a t Szentes-Nagyhegy 
can be connected with local wild swine. Similar pig’s heads can be seen on 
Avar metal plaques (Fig. 85). U nfortunately, the Langobard pig from Vörs 
was too young and no inferences could be drawn from the examinations of 
its skull. Ambros described small pigs from the Slav settlem ents a t Bese- 
nov and Nitriansky Hrádok in Slovakia.88 In  general, it is improbable th a t 
the eastern peoples of the Migration Period brought along large numbers of 
pigs, for pigs do not belong to a species of domestic animals th a t can be 
driven for long distances. Thus the European population of pigs during the 
Migration Period had lived there, almost exclusively, since the end of the 
prehistoric period and was built upon a population somewhat modified 
by the Romans. Therefore it is not surprising th a t the skull of the pig of 
the Avars of Szentes-Nagyhegy is reminiscent of local wild swine, nor th a t 
the Szőreg one reveals southern features.

87 H an k ó , B „  1958b, p . 85
88 A m bros, C „ 1958b, p . 418
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P IG  K E E P IN G  IN  T H E  M ID DLE AGES

In  the Middle Ages there were considerable differences between pigs living 
in different regions of Central and Eastern Europe. This is rooted, above all, 
in the different conditions of keeping and feeding, bu t is also influenced by 
the regional differences in the natural environment. Thus, first of all, the 
size of pigs living in the western p a rt of Central Europe was very different 
from th a t of pigs in the eastern part of Central Europe and in E ast Europe. 
The former were all small89 and even induced dwarf pigs for example in the 
13th 15th century Starkenstein in Switzerland.90 In  contrast in the eastern 
part of Central Europe and in E ast Europe there also occurred small indi
viduals but alongside them  larger individuals were not infrequent. Thus 
the average size of the whole population was bigger. Large pigs were de
scribed by Enderlein from the early Slav site of Poztupim i (Potsdam),91 by 
Müller from Mediaeval Hannover,92 by Kubasiewicz from 10th 13th and 
9th —13th century sites a t Milicz,93 and Wohn94 respectively, by Sobocinski 
from Bonikovo,95 an 8 th —10th century site, by Ivanov from Popina in Bul
garia (4th— 7th and 8 th— 12th centuries)96 and from Dzedzovi Lozja (6th 
11th century).97 Gheorghiu and Haimovici described primitive but large 
pigs found a t Garvan (Dinogetia, 9 th —12th century) in Romania.98 99 Similar 
pigs were excavated from the mediaeval sites of Ancient Russia though the 
m ajority comprised small pigs like those of W est Europe and reminiscent 
of turbary pigs." In  Hungary large forms prevailed, small pigs seldom 
occurring.100

Hankó has carried out detailed investigations concerning Hungarian 
breeds of pigs in the Middle Ages. Examining only a single skull of the period 
of the Árpád D ynasty (10th —13th century) he distinguished eight ancient 
Hungarian breeds of pigs101 almost exclusively on the evidence of written 
sources. These were the following: 1. Mountain or Surány pigs, 2. spiny 
bristled m ountain pigs, 3. Bakony pigs, 4. Siska pigs, 5. Turmező pigs,
6. small) lard pigs of the Great Plain, 7. meadow hogs and 8. Szalonta 
pigs. W ith respect to the origin of these breeds he declared th a t the Sza
lonta pig had been brought in from the E ast by the conquering Magyars. 
Concerning the other ones he professed th a t . . doubtlessly the m ountain 
pig lived in the valleys of the ring of the Carpathians, kept by the Slav folk

89 W ürg ler, F . E ., 1956, p . 11; 1961, p . 33; H a rtm a n n -F ric k , H ., 1957, p . 56; 1962 
p.33

9° W ürgler, F . E ., 1956, p . 73
91 E nderle in , H ., 1930, p . 297
92 M üller, H . H ., 1959, p . 227
93 K ubasiew icz, M., 1957a, p . 195
94 K ubasiew icz, M., 1959, p . 150
95 Sobocinski, M., 1963, p . 81
96 Iv an o v , S., 1956, p . 94
97 Iv an o v , S., 1965, p . 225
98 G heorghiu , G ., H aim ovici, S., 1965, p . 8
99 B ogo lyubsk ij, S. N -, 1929, pp . 75—76; Z alkin, V . I ., 1956, pp . 98 ff.
100 B ökönyi, S., 1954c, p . 283; 1958a, p . 463; 1961b, p . 99; 1962b, pp . 9 — 10; 1963b, 

p . 408; 1963c, p . 352
191 H an k ó , B „  1938a, pp . 1 ff.; 1939, pp . 33 ff.; 1954, p . 101 ff.
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who had taken shelter there, the place where it is found even today. Nor 
is it impossible that the spiny bristled domestic pig already lived in the 
valleys of the Transylvanian mountains at that time. No doubt, the Bakony 
breed of pigs already lived at that time in the region of the Bakony—Vértes

Mountains, whereas the Siska 
breed lived south of Lake 
Balaton in the Zselic region 
and along the two banks of 
the river Drava. The ancient 
breed of pigs of the plain 
around Zagreb, the Turmező 
breed, existed as early as this, 
whereas the ancient breed of 
the Great Hungarian Plain, 
the small lard pig, lived be
tween the rivers Danube and 
Tisza. In all probability, mea
dow hogs had been bred since 
prehistoric times in the inun
dation areas of the Tisza, the 
Körös and the Berettyó.”102 
However, the only pig’s skull 
from the Period of the Árpád 
Dynasty which he examined 
may not have originated from 
the breed introduced by the 
Magyars, for it looks like an
other evolved form of pig that 
lived in the Carpathian Basin 
during the Avar period.103 The 
effect of Avar pigs can be dem
onstrated also in the Bakony 

F ig . 86. M andibles o f p igs w ith  th e  p ro tu b er- and Szalonta breeds and in the 
ance caused by th e  d is to rted  tu sk s  on  th e ir  g m a ll l a r d  p ig  of the Great 
la te ra l side. Z alavar, J 'eriod  ot th e  A rpad  D y n asty  p ] a [n  104

As already pointed out,105 
the existence of the eight breeds 

supposed by Hankó to have existed cannot be confirmed on the basis of the 
mediaeval bone samples found in Hungary. On the basis of skulls and ex
tremity bones two breeds can be distinguished, a larger one (which however is 
far smaller than our present domestic pigs), which can be connected with 
local wild swine (odd bones of transitional forms between domestic and wild 
swine occur even among the bone samples of mediaeval sites)106 and a small-

102 H ankó , В ., 1939, p . 12
103 H ankó , В ., 1939, p. 43
104 H ankó , В ., 1954, pp . 101 ff.
105 B ökönyi, S., 1961b, p . 98; 1962b, p . 9; 1963b, p. 407
106 B ökönyi, S. 1964a, p . 370
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er one, which shows signs of improvement. These refinement symptoms are 
visible on the skull too, above all in the shortening of the whole skull and 
particularly of the lacrymal bone, in the crowded setting of certain teeth, 
which are sometimes revolved on their longitudinal axis up to as much as 
90°. B ut the changes to the mandibles (Fig. 86) are even more character
istic, for they became shortened to such an extent th a t the teeth  which 
became shorter only a t a later stage, had no room in the alveoles. Thus the 
first premolar was missing from practically every mandible. Nor was there 
any room for the big canines of the boars;107 they could not grow properly 
bu t became distorted and their roots pushed out the lateral wall of the hori
zontal part of the jaw. Thus protuberances often occur there the size of a 
hazelnut, and sometimes the wall of the mandible is missing on them. In  such 
cases the root of the canine can be seen deep down. The canines found inside 
or removed from the damaged mandible clearly reveal the distortion. The 
canines, which otherwise run on one plane in a semicircle, lean out of this 
plane in such cases, and, moreover, there are strong horizontal circles 
visible on them. As this breed of pigs was first discovered at Zalavár, 
a Slav site in Hungary, we formerly believed it to have been connected 
wih the Slavs. B ut apart from this one case it has never been found in any 
Slav site in Hungary nor in the neighbouring territories and, therefore, we 
now think th a t it was a breed evolved in the territory  of H ungary and was 
distributed there, a breed th a t cannot be specially connected with Slavs. 
I ts  characteristic mandibles and lower tusks also occurred in other H un
garian mediaeval sites, for example in 13th —14th century layers of Buda 
Castle,108 in a 17th century grave in Debrecen109 and recently in 15th- 
17th century layers of Gyula Castle and an 18th century layer of Sáros
patak  Castle.

In  the Middle Ages the changes brought about by domestication occurred 
very rapidly. Whereas in the period from the early Neolithic up to  the end 
of the Migration Period the changes caused by domestication were showing 
in the shortening of the brain skull and in the occipital squam a’s upward 
tu rn  becoming weaker, in the Middle Ages the nose began to  tu rn  markedly 
upwards which broke the profile line. In  addition, the breadth measurements 
began to increase. This process can be well observed on the pigs of Buda 
Castle, where a good series of skulls from the period between the 13th and 
the 17th century was found and dem onstrated the above changes very 
well.110 B ut similar tendencies towards shortening are shown by the skull 
with a lacrymal bone index of 1.06 found a t Budmerice in Slovakia (14th — 
15th century) and described by Ambros.111 Reich described pigs found at 
Wolin, and appearing first in very early layers of the settlem ent from 1050 — 
1170 as animals with very short noses, bordering on pug-headedness.112

107 B ökönyi, S., 1954c, p . 283; 1958a, p . 463; 1961b, p . 99; 1962b, p p . 9 — 10; 1963b, 
p . 408; 1963c, p . 408

108 B ököny i, S., 1958a, p . 463; 1963b, p . 408
)09 Ib id .
110 Ib id .
111 A m bros, C., 1962b, p. 303
112 R eich , H ., 1937, p . 6
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They can probably be identified with pigs which were found during more 
recent excavations a t the site, and to  which Kubasiewicz a ttribu ted  mostly 
Asian characteristics.113 I t  is likely th a t the pigs on whose lacrymal bones 
Sobocinski thought he had discovered signs th a t might point to an inter
mixing with the Sus vittatus114 m ay also have been individuals whose skulls 
revealed phenomena of more advanced domestication. And finally, the pigs 
of Zalavár, with m arkedly shortened mandibles, also bear the marks of a 
more advanced domestication.

Thus, in general there is evidence to  show th a t over the whole territory 
of Central and E ast Europe there lived in the Middle Ages a primitive 
population of pigs, which was very variable bu t of homogeneous origin. 
Here, in addition to different conditions of keeping and feeding as well as 
environmental factors, the different degrees of domestication may also 
have played a part in bringing about variations. Pigs in a more advanced 
phase of domestication (refined animals) seem to have become separated 
from the more primitive stock as early as a t the tu rn  of the first millennium 
A.D. and they may have even constituted an independent breed. Thus two 
breeds had emerged: one, more primitive and larger, resembling in the form 
of its skull wild swine with which it often interbred; and the other, smaller 
in size, reminiscent by its m arkedly shortened skull and lacrymal bone of 
the Asian wild swine, with which indeed it has often been connected; this 
second domestic breed showed phenomena of refinement. Of course, the 
boundaries of these breeds — as is the case with every breed in general — 
have been dem arcated arbitrarily. I t  is also clear th a t they were rather 
groups of breeds within which there were regional variations in colour, 
development, tendency to  get more or less fatter, etc. B ut these groups are 
not to  be taken for genuine breeds for they did not come into being in con
sequence of m an’s intentional intervention. In  the case of pigs a case of 
deliberate development of breeds, of conscious breeding can only be spoken 
of after the end of the Middle Ages. In  1643 Archbishop György Szelepcsényi 
wrote the following to  Ádám B atthyány: “ In  every farm of mine I  keep 
animals of a different colour, in one the blond ones, again in another the 
piebald, the black and white or spotted ones and again in another the black 
ones.”115 This clearly showed the beginnings of conscious animal breeding 
and breeding selection which, however, became fully developed only in the 
18th century when the Turks had been driven out of the country.

A fter cattle, pigs were the most im portant m eat animals of the Middle 
Ages, particularly with Slavic and Germanic peoples. In most cases juvenile 
or subadult pigs were killed, although there are sites, e.g. W olin,116 where 
only the bones of adult pigs were found. In  mediaeval sites in H ungary 
bones of adult pigs were also excavated, bu t on the other hand, a deed by 
which King Géza I  donated the village of Á rtánd to the Abbey of Garam- 
szentbenedek in 1075 contained, among others, the prescription th a t the

113 K ubasiew icz , M., 1959, p . 150 
111 Sobocinski, M., 1963, p . 81
114 T ak á ts , S., n .d . p . 238
116 R eich , H ., 1937, p . 6
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village was obliged to  deliver twelve five-year-old pigs every year.117 The 
fattening of pigs was also mentioned quite early: in 1051, King Endre I 
sent to  the arm y of H enry II , Em peror of the Holy Rom an Empire, among 
other commodities two thousand sides of bacon.118 According to  a document 
dated  c. 1240, Pannonhalm a Abbey, which owned ten  villages in Somogy 
County with a population of mostly swineherds, was entitled to  demand the 
annual delivery of a fattened hog after every pair of sites for cottages.119

The chronicle of the Englishman John Stow (A Survey of London, Lon
don, 160 3)120 reveals an interesting use of pigs in the Middle Ages. The 
chronicle, w ritten in the second half of the 16th century, mentioned fights 
between pigs which were trained for the purpose; the fights were held in 
the winter before every feast. Unfortunately, the writer did not describe 
how the fights were performed, whether the contestants had to  fight until 
one of them  was killed, and whether some kind of weapon had been fastened 
to  the animals, etc.

In  the Middle Ages pigs were kept for the most p a rt in serfs’ farms, for 
on the squires’ estates mostly larger animals were kept. — B ut in the towns 
there were also plenty of pigs; they are omnivorous animals and the kitchen 
midden provided their prim ary food source. There are da ta  available from 
all parts of Europe about pigs having been kept in towns.121 Thus, in E ng
land, in the early Middle Ages the pigs of St. A nthony’s hospital, with a 
bell around their necks, were allowed to walk in streets where other hogs 
were not. In  a suburb of Paris the  horse of Prince Philip, son of King 
Louis V I (1108 - 1137), took such a fright from a pig th a t it threw its rider 
and crushed him to  death .122 In  his chronicle O ttakar von Horneck 
(c. 1265 —c. 1309) tells us about the Viennese people’s quarrrel w ith their 
Prince. In  the course of the strife, the Prince marched to the Kahlenberg 
and prevented the people from driving their cattle and pigs to  the grazing 
land so th a t the animals perished.123 From  Fiume, on the shore of the 
Adriatic, a decision of the council, dated  1437, mentioned pigs being kept 
in the town.124

117 G yörffy , G y., 1963, p . 595
118 H an k ó , В ., 1939, p . 13
119 A csády, L , 1944, p . 82
120 K ulcsár, Zs., 1964, p . 215
121 K ulcsár, Zs., 1964, p . 72
122 K ulcsár, Zs., 1964, p . 200
123 K ulcsár, Zs., 1964, p . 199
124 F es t, A ., 1914, p . 668
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T H E  C A M E L

Nowadays two species of camels live in Eurasia: the two-humped camel 
(Camelus bactrianus L.) and the  one-humped camel (Camelus dromedarius 
L.). The distribution of the former stretches from the Balkans through 
Central Asia as far as Manchuria, and th a t of the la tte r from the Caspian 
to  N orth Africa. To w hat extent they are independent species is still an 
undecided question for recently some researchers have suggested th a t the 
one-humped camel is only a domesticated form of the two-humped one.1 
This view is supported by the fact th a t the embryo of the one-humped camel 
has two humps.2

The ancestors of the camel family reached Europe from N orth America 
through the Bering S tra it’s route during the Pleistocene. We do not know 
the tim e and place of its earliest domestication because osteologically there 
is practically no difference between domestic and wild camels. Duerst 
dem onstrated camels from Anau (3000—2800 B.C.),3 and Amschler from 
Shah Tepé (3000— 2500 B.C.).4 However, it has not been proved th a t they 
were really domestic animals. Similarly the authenticity  of the camel 
bones of the Tripolye culture is very doubtful.5 The earliest representation 
of two-humped camels is known from Uruk-W arka (4th millennium B.C.),6 
but it is so highly stylized th a t it cannot be decided whether the animal 
represented was wild or domesticated. However, the first domestication 
m ust have taken place a t the latest in the course of the 2nd millennium 
B.C.7 A t the tim e of Cyrus and Zoroaster, in the 6th century B.C., the 
camel was a well-known domestic animal in Iran ; bu t even earlier it had 
found its way to  Mesopotamia, where fine representations of it have been 
preserved. Eor example on the bronze door of Balawat (Shalmaneser, 
c. 850 B.C.) easily identifiable two-humped camels originating from Armenia 
can be seen.8

Of the two species it was the two-hamped camel th a t reached Europe 
first. I t  appeared first in southern Russia, to which it had spread via the  
Caspian Sea region and the lower basin of the Volga. I t  first occurred at

1 L a  B aum e, W ., 1953, p . 65; H erre , W ., 1958, p . 32
2 K rum biegel, I ., 1952, p . 10
3 D uerst, U . J . ,  1908, p . 410
4 A m schler, W ., 1939a, p . 115; 1939b, pp . 77 ff.
5 Z euner, F . E ., 1963, p . 359
6 S chauenburg , К .,  1955 — 56, p . 61
7 Zeuner, F . E ., 1963, p . 360
8 Ib id .
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Kamenskiye K untchugury (5th —3rd century B.C.).9 Camel bones were 
also found in the Greek city colonies on the northern coastal region of the 
Black Sea, although they  were very rare. One or two specimens were found 
in the Hellenistic-Roman layers of Scythian Neapolis, Pantikapaeon, Ilurat, 
and Phanagoria; 46 specimens (of 5 individuals) were discovered at Tanais,10 
and 12 specimens of camels’ remains (2 individuals) were unearthed from 
the 1st—5th century A.D. layers of Olbia.11 Their measurements corre
spond to  those of modern two-humped camels.12

Among the 6 th —12th century A.D. hone samples of Mediaeval Kiev, 
camel bones13 were also found, and they occurred in Borsevo I  (9th — 
10th century A.D.)14 among the Slav gorodishtches in the vicinity of Yoro- 
niezh, and in the 12th—13th and 13th—14th century A.D. layers of the 
capital of Volga-Bulgaria.15 This indicates th a t the finds of camel bones 
from Russia and the Ukraine were limited to  the steppe regions of the two 
territories. Gärvan (Dinogetia, 9 th —12th century A.D.) in Romania, where 
a single camel bone was excavated, lies in similar geographical surround
ings.16

Camel bones found in Central Europe are associated with the Period of the 
Rom an Em pire and with the Middle Ages. K ram er found bones of camels 
in Vindonissa in Switzerland,17 Berger and Thenius in the Roman layers 
of Vienna,18 and Boessneck a t Epfach (Abodiacum);19 all of them  probably 
belonged to C. batrianus. The fragm ent of a mandible excavated a t the 
Rom an villa settlem ent a t Tác-Eövenypuszta should be grouped with them ; 
however, it was found in a layer disturbed by mediaeval additions, so th a t 
its authenticity  is not certain. M ilitary units transferred from W estern 
Asia or N orth Africa to  Europe brought with them  those camels which date 
to the Rom an Period, bu t when these forces were ordered back the camels 
also disappeared from the region.

Only in the eastern part of Central Europe, including Hungary, did 
camels again occur after the Migration Period. These, however, were not of 
Roman origin but spread during the Migration Period from the Caspian 
and the Black Sea northwards of the latter until they reached the Carpa
thian Basin. When one examines the route which the migrating Magyars 
followed, this is quite comprehensible.

The Illustrated  Chronicle of Vienna, a 14th century illum inated m anu
script, representing the entry  of the Huns, who were thought a t th a t time 
to  have been the Magyars’ ancestors, shows two warriors riding camels 
(Fig. 87). Evidently, it was due to defects in the a rtis t’s knowledge th a t only

9 Z alk in , V . I ., 1964a, p . 7
10 Z alkin, V. I . ,  1960a, p . 50
11 P id o p litch k o , I .  G ., 1956, p . 92
12 Zalkin, V . I . ,  1960a, p . 51
13 P id o p litch k o , I .  G ., 1956, p . 65
14 G rom ova, V . I . ,  1948, pp . 122— 123
15 Z alkin , V . I . ,  1954, p . 277
16 G heorghiu, G., H aim ovici, S., 1965, p . 181
17 K eller, C „ 1919, p . 42
18 B erger, W ., T henius, E ., 1951, pp . 20 ff.
19 B oessneck, J . ,  1964, p . 218
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the heads and necks of the camels can be seen, their trunks being covered, 
so that it is impossible to tell whether they are one- or two-humped animals, 
but the heads have been so well depicted that they can be recognized as 
camels immediately. Their only visible harness is the halter, running 
in a single strap along the left side of the animal — and not in a

double one as is usual with 
horses — and this halter is 
held by the rider. I t is reminis
cent of modern camels’ har
nesses. I t is interesting to 
note that whereas the limner 
depicted the majority of the 
Hun army in western attire, 
in knightly armour, the two 
men riding camels wear orien
tal apparel: caftans.This shows 
that the artist was aware of 
the eastern origin of camels.

W ritten sources, too, bear 
witness to  the occurrence of 
camels in H ungary in the 
Middle Ages. The Austrian 
clergyman Amsbert recorded 
th a t when Frederic Barbaros
sa passed through H ungary in 
1189 a t Esztergom King Béla 
I I I  gave the crusaders bread 
and wine, oats for the horses 
and furtherm ore presented 
them  with oxen, sheep and 
three camels.20 The fate of the 
camels introduced to H ungary 
from the East is unknown; 
according to  the above they 
m ust have belonged to the 
two-humped species of camels. 
Nor is it known how long they 
lived in the Carpathian Basin. 

The only authentic camel bone found in H ungary originated from the 
period of the Turkish occupation. P a rt of a maxilla was excavated from the 
15th—17th century layers of Diósgyőr Castle. U nfortunately, it cannot be 
ascertained whether it belonged to a one-humped or a two-humped animal.

In the Balkan Peninsula there are camels although only a few — even 
today. They belong to the two-humped species, but it is difficult to ascer
tain whether they were introduced during the Period of the Roman Empire 
or found their way there during the Migration Period (which would have

F ig . 87. D e ta il o f  th e  m in ia tu re  rep resen ting  
th e  a rr iv a l o f th e  H u n s, show n in  th e  Illu m in a ted  
C hronicle. 14th cen tu ry , N a tio n a l Széchényi 

L ib ra ry , B u dapest, H u n g a ry

20 Szam ota , I ., 1891, p . 19
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been easily possible through the medium of the Bulgarians), or, whether 
they spread there from Turkey. The phalanx of camel found a t Gärvan in 
the north  of D obrudja (see Note 16), points more to  their origin in the 
Migration Period. In  this case they  would have been brought along by 
peoples proceeding westwards near the northern coastal region of the Black 
Sea; the animals also spread to  the Balkans along th e  west coast of the 
Black Sea.

Camels have always been kept predom inantly as saddle- and pack- 
animals. Alexander the Great had the treasures of Persepolis transferred 
on two-humped,camels (Curt. Vb, 10). As a riding anim al it was first used 
in large numbers a t the battle  of Sardis (546 B.C.), whose outcome was 
sealed in Cyrus’ favour by camels, for the horses of Croesus’ arm y took 
fright a t the camels and created a panic in the arm y (Herodotus, I. 80). 
In  Central and E ast Europe the camel has never been of great importance 
since it is not prolific and it can be broken in and handled only with diffi
culty, it needs longer periods for grazing and finally, it is vicious; as a 
m atter of fact, the male can be definitely dangerous. Therefore in places 
where other beasts of burden or saddle animals can be more easily fed and 
provided with water the camel cannot compete with them . This was the  
situation in Central and E ast Europe. On the other hand, camels are in 
dispensable in deserts. Camel’s m eat is not very popular, although joints 
of camel were served a t D arius’ table,21 and once, when Alexander the G reat’s 
arm y was starving Sysimithres, satrap  of B aktria, gave 2000 camels to 
provide the arm y with m eat (Curt. V III. 4,19). Camel hair, which is very 
valuable today, was highly appreciated already by the Persians. In  other 
parts of the Near E ast priests and the aristocracy wore camel hair gar
ments.

On account of its strange appearance camels were exposed to mockery 
in Europe. In 1121, for example, the Pope Calixtus II had his adversary the 
Pope Gregory VIII captured, bound to the back of a camel facing the 
animal’s rear parts and then driven around in a mocking procession.22

21 Zeuner, F . E ., 1963, p . 348
22 S chauenburg , К ., 1955—56, p . 91
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T H E  H O R S E

T H E  IM PORTANCE OF H O RSE

The horse has a special place among the domestic fauna. Although it 
does not belong to the oldest domestic animals — for it was domesticated 
much later than  the five neolithic species: sheep, goats, pigs, cattle and dogs 
— it acquired an outstanding importance as early as the prehistoric period. 
As a quick draught animal it created a revolution in transport and thus in 
commerce. I t  had the same influence upon the development of warfare. 
As early as the very beginning of the Bronze Age, i.e. soon after its first 
domestication, it became one of the most frequent domestic animals in the 
animal keeping of certain peoples and in the Early Iron Age, when the first 
equestrian nomadic peoples appeared, it began to play a role in the shaping 
of history.1 This significance of the horse fully developed in the Migration 
Period, when the waves of equestrian nomadic peoples overwhelmed Europe 
and defeated the Roman Empire, peoples th a t gave quite a new character 
to  the whole continent.

The importance of the horse is reflected not only in the material of settle
ments bu t also of cemeteries. This reveals th a t the horse retained the signif
icance it had achieved in earthly life in the people’s imagination about the 
afterlife. The practice of putting it into graves was started  towards the end 
of the Neolithic and the beginning of the Metal Ages and became quite fre
quent from the Bronze Age onwards. From th a t period onwards it was more 
im portant than all species of wild and domestic animals in th a t it was 
placed in graves and maintained this position up to the time when Christian
ity was considerably gaining ground.2

The horse was the domestic animal which had the closest relationship 
with Man and in this respect it has been surpassed by the dog only in the 
most recent times. This followed from its role as a comrade-at-arms, a rank 
no other domestic animal has ever attained. For this reason the horse was 
the first species of domestic animals to be treated individually, rather than  en 
masse as a herd. This, a t the same time, meant the beginnings of conscious 
breeding selection and purposeful animal breeding, indeed, the occurrence 
of different breeds. Strangely enough, this breeding selection, commenced 
so very early on, developing the horse exclusively to produce power, as a 
specialized draught- or a saddle-animal, may have been one of the causes

1 C lark, G „ 1941, pp . 50 ff.
г B ehrens, H „  1962, p . 189
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of the horse’s tragedy, which is taking place before our very eyes. As the 
horse has practically no other use and cannot vie with the engine, it has 
been rapidly pushed into the background in our century. And we think it 
quite likely that the horse will be the first species among our present do
mestic animals to disappear.

G R O U P IN G  O F T Y P E S . Q U E ST IO N S O F  O R IG IN

There is perhaps no other domestic animal which has been discussed so 
often from the point of view of its breeds, of its classification into types and, 
in this connexion, of its possible ancestors. The theories set forth about these 
questions are exceedingly varied and it is rather difficult to orientate oneself 
among them. I t  is particularly difficult to correlate the types described by 
the different authors. We have recently dealt with this question and present 
here a summary with minimal alterations.3

Essentially the theories on grouping domestic horses into types and on 
their ancestors can be classified into six big groups:

1. Sanson4 and following him Pietrem ent5 grouped the domestic horse 
into eight types, tracing them  back to different species of wild horse.

2. Skorkowski6 pursuing the Czekanowski m ethod used in anthropology, 
grouped domestic horses on the basis of their skull characteristics into six 
groups assuming th a t each had had a different wild ancestor.

3. Stegmann7 classified domestic horses into five groups, deriving them 
from several wild types. Three of Stegmann’s groups essentially correspond 
with the three types of Ew art (see next paragraph), the fourth being the 
desert horse of Duerst (see next paragraph), and the fifth a Central Asian 
steppe group of local origin.

4. Ew art8 classified horses into three groups with three different wild 
ancestors. His groups are: a) steppe horses, their wild ancestor being the 
Przevalsky horse, b) forest horses, their wild ancestor being the wild horse 
of Solutré, and c) m ountain horses, their basic type being the so-called Celtic 
pony, derived by Ew art from the fossil horses of England. Substantially 
the same theory was professed by Brinkmann,9 Noack10 (their groups: the 
light “warm blood” horse — Equus orientalis; the heavy “cold blood” horse 
— Equus robustus and the pony — Equus przevalskii) and also by Duerst11 
(the latter denominating E w art’s th ird  type desert horse instead of calling 
it mountain horse, or by Antonius,12 who called his three types Equus orien
talis (its wild ancestor being the Przevalsky horse) and Equus robustus (its

3 B ökönyi, S., 1964d, pp . 228 — 229
4 Sanson, A ., 1869, pp . 1204 ff.
5 P ie trem en t, C. A ., 1870, pp . 1 ff.
6 Skorkow ski, E ., 1938, pp . 1 ff.; 1946, pp . 1 ff.; 1956, pp . 42 ff.
7 S tegm ann , F . P ., 1942, p . 180
8 E w a rt, J .  C „ 1909, pp . 219 ff.
9 B rin k m an n , A ., 1921, pp . 18 ff.

10 N oack, T h. 1903, p . 373
11 D uerst, U . J . ,  1908, pp. 339 ff.
12 A nton ius, О., 1922, pp . 275 ff.
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wild ancestor being the big W est European horse of the Ice Age) and even 
by Hilzheimer,13 who called the three categories: horses of the tar'pan group, 
Celtic ponies and the group of heavy “cold blood” horses.

5. In  contrast to the above, the researchers Franck,14 Forsyth-M ajor,15 
Nehring,16 and Wilckens17 classified domestic horses into two groups: a 
western one (heavy, “cold blood” horses) and the eastern one (light, “warm 
blood” horses), tracing back the two groups to  two wild ancestors. (The 
western group corresponds with E w art’s forest horse and the eastern one 
with E w art’s steppe horse.) The above grouping based upon Franck’s 
examinations of the molars has been widely accepted and practising horse 
breeders are classifying horses even today on this basis. As far as wild 
ancestors are concerned Lundholm18 has adopted the same point of view 
in its essence, accepting two types of wild horses th a t could be taken into 
consideration as having been domesticated. E bhard t19 was also an adherent 
of the diphyletic theory and he classified domestic horses into two groups 
“ponies” and “horses” (and each of these groups into two sub-groups).

6. Finally the monophyletic theory supposing the domestic horse to  have 
had only one wild ancestor is also to  be mentioned. Darwin20 was its first 
advocate and a long time after his theory had been set forth  the investiga
tions of Schwartz21 advanced the theory again. Recently Herre22 and his 
school have represented this theory most staunchly. According to  them  
there was only one species of wild horses in the Mesolithic and Neolithic 
in Europe, this species was, in all likelihood, identical with the Przevalsky 
horse and to it the domestic horses both of the past and of the present can 
be traced back.

As is very clear from the above, the theories on the origin and classifica
tion of the domestic horse have covered a long and varied course to  return 
from the eight types of Sanson, i.e. from eight wild ancestors, to  the mono
phyletic theory, which supposes only one wild ancestor.

W ILD  FORMS

In  order to investigate the wild forms of the Equidae and their evolution, 
it is necessary to  go back to  the lower Pleistocene, when the Equus genus 
became divided into four groups, which correspond with sub-genera.23 Among 
them  the zebras occupied the southern part of Africa. True asses became

13 H ilzheim er, M., 1926, p . 118
14 F ran ck , I . ,  1874, pp . 1 ff.
15 F o rsy th -M ajo r, C. J . ,  1880, p . 411
16 N ehring , A ., 1884, p p . 1 ff.
17 W ilckens, M., 1888, pp . 114 ff.
18 L undho lm , B ., 1949, p p . 49 ff.
19 E b h a rd t, H ., 1962, pp . 145 ff.
20 D arw in , C h., 1868, p . 51
21 Schw artz , E ., 1922, p p . 56 ff.
22 H erre , W ., 1939, pp . 342 ff.; 1958, p p . 28 ff.; 1959, p . 90; 1961, pp . 71 ff.; N obis, 

G ., 1955, pp . 201 ff.
23 S im pson, G. G., 1961, pp . 21 ff.
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distributed in the northern and north-eastern part of Africa, whereas the 
distribution of half-asses stretches in Asia from the coastal region of the 
Mediterranean up to  Mongolia and in Europe in the southern steppe of the 
Ukraine and Russia. (In Central and East Europe there lived another half
ass, the Asinus hydruntinus, which has long been extinct.24) Genuine horses, 
which may be taken into consideration as the wild ancestors of the domestic 
horse, lived in Asia in the region north of the distribution of half-asses, 
and in Europe. As can be seen from the above the distribution regions of the 
four sub-genera overlap in some places, bu t nevertheless, no interbreeding 
takes place between the groups in nature. Under the artificial conditions of 
domestication or in zoos it  can be crossbred, but, as a rule, the progeny is 
usually sterile.

In  the course of the Pleistocene genuine horses underwent a complex 
process of evolution, which has so far not been clarified in detail. We can 
summarize this evolution by stating th a t in the Ice Age large and medium
sized horses lived side by side in various periods. Among them  the over
specialized large forms became extinct by the end of the Pleistocene. U n
fortunately, we know very little about the medium-sized wild horses, which 
survived the Pleistocene. We do not know w hat their distribution was nor 
in w hat part of Europe they survived the Ice Age, if they survived it a t all. 
There now seems no doubt th a t for example in the territory  of H ungary no 
wild horses existed in the Holocene, for among the Neolithic bone samples, 
which are of considerable quantity, there is not a single authentic horse 
bone. The first horse bones date to  the period after the domestication of 
horses; starting from with a sporadic occurrence in the Copper Age bu t in
creasing to great masses from the beginning of the Bronze Age onwards. 
We know equally little about the anatomical features, the variations, and 
the relationship of different groups of early Holocene wild horses, which 
served as a basis of domestication.

Much better known are the wild horses th a t survived to modern times: 
the tarpan and the Przevalsky horse. The tarpan25 was the wild horse of the 
Southern Ukraine and of South Russia. Compared with modern (domestic) 
horses it was a small, strongly built animal, with a small, short head, a 
broad, fla t forehead, a nose like a ram ’s and small, pointed ears. I t  was mouse- 
grey or ash-grey with a sharp, black stripe along the back, with a short, 
erect dark mane, a short tail with long hairs growing from its root and dark, 
muscular legs. In  East Europe the tarpan was fairly numerous and lived in 
small groups with several stallions in each (but in spring the strongest 
stallion drove out the weaker ones). W hen changing its hair in autum n it 
grew white downy hair, so th a t in winter its trunk  was almost grey, the head, 
legs, mane and tail remained dark.26 In  this way the anim al’s colour shaded 
into the white of the surrounding countryside which was covered with 
snow. Owing to  this quality the tarpan can be identified with the white

24 S tehlin , H . G ., G raziosi, P ., 1935, pp . 1 ff.; B ökönyi, S., 1954a, p p . 12 ff .; 1957a, 
pp . 66 ff.; 1959a, p p . 78 — 79; N ecrasov, O ., 1964, pp . 141 ff.

25 D escrip tion  a f te r  F a lz -F e in  (1919, pp . 197 ff.)
2eV etu lan i, T ., 1938, pp . 148 ff.
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wild horses which Herodotus described (IV, 52) as living beside the marshes 
of the Hypanis (Bug).27 After the Russian—Turkish war when the steppes 
became populated the tarpan was gradually forced into the background. The 
horse breeders of the region refused to pu t up with the stallions which were 
driven out of the tarpans’ groups eloping with mares of their own herds. 
Therefore an unbridled hunt of the tarpan began, which by the end of the 
last century led to the extinction of the wild horse of South Russia. By 
now there is only one complete skeleton and a skull ex tan t in the Institu te  
of Zoology of the Soviet Academy of Sciences in Leningrad and in the 
Evolution-Morphological Institu te  in Moscow.

The other wild horse, the Przevalsky horse of Mongolia, still exists today. 
I t  is somewhat bigger than  the tarpan,28 its withers height being between 
124 and 145 cm. I t  is a stocky animal, with a large head in proportion to its 
trunk, and with a long muzzle, which is often like th a t of a ram. The neck 
is thick and the withers only slightly protrude. Two basic colour types can 
be distinguished. One is like the colour of a dark bay, whereas the other is 
chestnut with a reddish and faded brownish tints. A dark stripe runs along 
the back, often accompanied by a cross-stripe across the shoulders; this 
latter, however, is never as strong as th a t of asses. Around the mouth, the 
colour is quite light, and the short, erect mane, and the tail and the feet 
are dark. I t  is an interesting feature th a t the whole length of the tail is not 
covered with long hairs; a t its root the hairs are short. In  summer the hair 
is smooth and short, but in winter it grows long and shaggy. The Przevalsky 
horse used to  live in large areas of Asia; for example a t the end of the 19th 
century it existed even in Dzungaria, and its distribution was limited on the 
north by the river Urungu and by the northern foothills of the High Altai 
Mountains.29 Formerly it also occurred in Europe but recently, in its flight 
from Man, it has withdrawn into the mountains and deserts. In  our century 
it has only been found in steppe areas a t an altitude of 1000—1400 m and in 
semi-deserts. Colonel Przevalsky found (1876 — 77) the wild horses, which 
were named after him30 in groups of ten to fifty  animals; an adult stallion 
was not only the m aster of these groups but also their defender. Here too 
wild stallions will cover domestic mares; bu t on the other hand, the domestic 
horses very rarely interbred with Przevalsky horses, through the domestic 
mares being lured away, because the stronger wild stallions would mercilessly 
conquer, and often kill their domesticated rivals if they appeared.

Since the end of the last century the Mongolian wild horse has rapidly 
decreased in number, above all because of exorbitant hunting of them. The 
most frequent way was to capture foals which became exhausted while the 
herd was being chased over a long distance. These foals were simply included 
among the foals of domestic horses and reared together with them. (Another 
example of continual domestication. In  this way numerous Przevalsky 
foals found their way to the zoos of Europe and America where they have

27 Ib id .
28 D escrip tion  a f te r  M ohr (1959, pp . 21 ff.) and  a f te r  G a rru t — Sokolov—Salesskaia 

(1966, p p . 377 ff.)
29 B ann ikov , A . G ., 1958, pp . 152 ff.
30 B ann ikov , A . G., 1961, p . 20; D ob tch in , N ., 1961, p . 26
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been successfully bred.) The decline of the wild horse occurred in this century 
bu t was aggravated by the fact th a t breeders — predom inantly cattle breed
ers — occupied the withdrawal area of the wild horses (Baytag-Bogdo and 
Takhin-Shara-Nuru), and took possession of all the springs, thus depriving 
the wild horses of the vital necessities of their existence.31 Thus the number 
of Przevalsky horses has been reduced to such an extent th a t recently special 
expeditions have been searching for it in vain. A t long last, in the summer 
of 1966 Kaszab again found a group comprising seven mares and a stallion 
in the Takhin-Shara-Nuru Mountains,32 and proved th a t the last wild horse 
lives not only in zoos but in nature as well.

I t  is rather difficult to  determine the place in systematics of the two spe
cies of wild horses, which survived into historical times, and to set them 
in the line of the evolution of the horse. After a great m any earlier attem pts 
Nobis tried to solve the question by including the big Pleistocene wild 
horses under the name of Equus caballus robustus Pomel, the medium-sized 
late Diluvial ones under the name of E .c. germanicus Nehring, the Mesolithic, 
Neolithic and recent wild horses under the name of E. c. przevalskii Poliakoff 
as members of a single line of evolution. He considered only the latter as 
having been a possible wild ancestor of the domestic horse.33 Herre did not 
think the unity  of the species of the line robustus-germanicus-przevalskii 
as proven.34 Herre considered the tarpan to  be a feral domestic horse,35 and 
his view was shared by Boessneck with the difference that, although in his 
opinion the tarpan had been a domestic horse, he did not exclude the possi
bility of tarpan-like wild horses having lived in the past.36 In  turn , Lundholm 
believed the tarpan to be a wild horse37 and so did numerous Soviet authors 
headed by Gromova,38 whose opinion was shared also by Zeuner.39 Later 
Nobis modified his view; he criticized some authors who derived certain 
breeds of domestic horses from separate wild ancestors and professed th a t 
these breeds had not undergone any changes in the course of several thou
sand years. He considered this theory to be rooted in a rigidity of typological 
thinking.40

W hen judging the problem we think th a t one should set out from this 
latter opinion of Nobis. In  the tarpan, preserved in collections in a single 
skeleton and a skull, and in the Przevalsky horse we are facing the final forms 
of a long line of evolution, and there is no doubt th a t these forms differ. 
For this reason we must consider them as independent taxonomical units; 
but, on the other hand, we do not know whether they represent the values 
of a species or sub-species. On the analogy with the wild ancestors of other 
domestic animals the latter seems to  be more likely. Both of them  have

31 B ann ikov , A . G., 1961, p . 19
32 K aszab , Z., 1967, pp . 63 ff.
33 N obis, G ., 1955, p . 206
34 H erre , W ., 1961, p . 63
35 H erre , W „  1958, p . 29; 1961, p . 70
36 B oessneck, J . ,  1958a, p . 293
37 L undho lm , B ., 1949, p . 103
38 G rom ova, V. I . ,  1959, p . 124
39 Zeuner, F . E ., 1963, p . 303
49 N obis, G ., 1955, p . 206
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played a part in the evolution of the domestic horse. However, since Europe, 
especially its eastern part, was the territory where the earliest domestica
tion — moreover the most significant one with respect to the European 
continent — took place, and it was from this region that masses of horses 
reached Central Europe and since, moreover the region in question belonged 
to the distribution territory of the t a r p a n , the t a r p a n  may have been the 
wild ancestor of the European domestic horse. We do not know, on the other 
hand, where to group Central and West European wild horses of prehistoric 
and early historic times, which appear to have been smaller than the former 
and perhaps different in their skull form too.

C H A N G E S B R O U G H T  A B O U T  B Y  D O M E ST IC A T IO N

Domestication has not brought about such great changes in the horse as 
it has in other species of domestic animals. This holds particularly good for 
prehistoric domestic horses, and may be due to the fact that under the con
ditions of primitive animal keeping their way of life did not differ much 
from that of their wild ancestors.

We do not know much about a decrease in size caused by domestication, 
but there is no doubt that by the Iron Age the domestic horses of the western 
part of Central Europe had become considerably smaller. Later, as a result 
of conscious animal breeding, the size of horses increased and the horse be
longs to the few species of domestic animals of which certain present breeds 
exceed the size of the wild ancestors. Pigmy breeds appeared as early as the 
Middle Ages and so did the ponies with their special proportions.

Domestication also brought about but minimal changes to the skull of the 
horse. If  anything, a decrease in the volume of the brain case, a broadening 
of the forehead, a shortening of the facial part and a narrowing down of the 
muzzle may be included among them. With the teeth only a decrease in 
their size can be observed; no irregularities in their positioning nor any miss
ing teeth are observable.

In the' hair, the most conspicuous change is that the short erect mane of 
wild horses has grown longer in consequence of domestication so that it 
hangs down. This, according to Heck, sometimes occurs also with P r z e -  
v a l s k y  h o r s e s  if they are in a poor condition, if they are old, or kept alone.41 
The colouring shows considerable changes, such as white colour, piebaldness, 
markings and, in general, a great variety of colours. The lack of pigment in 
the feet, which often extends to the hoofs as well is also a domestication 
change. However, it is impossible to ascertain when the changes of colour first 
appeared.

I t is clear from the above that osteologically the remains of domestic 
and of wild horses can hardly be separated from each other in the mate
rial of archaeological sites. For this reason G. Hermes’s method prevailed 
for long in deciding whether the remains of horses found at a site had be
longed to a domestic or a wild horse: “Wo die Trense, dort ist der Regel auch

11 H eck , H ., 1936, pp . 179 ff.
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das gezähmte Pferd . . .”42 However, as bridle bits made of bone or of antlers 
— the predecessors of bits of metal — did not appear before the middle 
Bronze Age,43 if one followed this method, it would be impossible to  consider 
early Bronze Age horses as domestic animals. This fact encouraged Ar- 
cikhovski to approach the question from another angle. In  his opinion the 
presence of very old animals, the equal numerical proportion of stallions 
and mares and the lack of vertebrae and breast-bones among the bone 
samples of a settlem ent point to a wild population, whereas a lack of old 
animals, an overwhelming m ajority of mares and the occurrence of complete 
skeletons indicate a domesticated population.44 Indeed, this is a very inter
esting theory for it takes into consideration not only the shift caused by 
domestication in the proportion of age groups and sex groups but links 
it with the occurrence or lack of certain kinds of bones (having killed a big 
animal the hunter left those parts of the skeleton which only had a little 
flesh on them  a t the site of the killing, so th a t certain bones would not be 
found in settlements; domestic animals were killed on the settlem ent site 
and therefore all bones of the skeleton, or even complete skeletons, can be 
found there). On the other hand, there is a defect in Arcikhovski’s theory in 
th a t it can be pu t into practice only when a very large bone sample is avail
able. W ith the exception of some sites in the south of the Ukraine, however, 
there is not a single late Neolithic—Copper Age site where large numbers of 
horse bones occurred. However, completed with the observation th a t in the 
case of a domestic population there will be greater variation — this is a well- 
known fact and can be observed very early with domesticated animals — 
we can say th a t the m ethod may be very useful in determining early do
mestication. Moreover, it would be very good to  complete the m ethod with 
the investigation of m aterial objects connected w ith horse keeping.

T H E  E A R L IE ST  DOMESTIC HO RSES

W ith respect to the domestication centres of the horse, Gandert suggested 
th a t there were two centres :45 one in the central part of Europe in the region 
stretching from South Scandinavia to Central and N orth Germany and 
another in Central Asia; Vogel46 suggested the existence of three domestica
tion centres (Central Asia, South Russia and N orth W est Germany). 
Lundholm was of the opinion th a t in Europe there had been domestication 
centres in the coastal region of the N orth Sea, in the British Isles, by the 
Black Sea and in Spain.47 In  H ancar’s opinion the domestication of the horse 
was begun simultaneously in the middle of the 3rd millennium B.C., in the 
forest region of the Upper Dniester, in Northern Europe (in the area of the 
Tripolye culture) and in the Siberian steppe region (South-Transural, Aeneo-

42 Hermes, G., 1935, p. 815
43 M ozsolics, A ., 1953, pp . 70 ff.
44 A rcikhovsk i, A . V ., 1947, p . 27
45 G andert, O. F ., 1939, n .d .
46 Vogel, R ., 1933, p . 87 
‘’ L undho lm , B ., 1949, pp . 182 ff.
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lithic, Afanasyevo culture).48 Herre assumed the existence of only one 
domestication centre in Europe in the central part of the continent,49 
Huppertz thought he had discovered the earliest area of horse domestication 
in the Turanian - Altaian region.50 Finally, Zeuner, starting from biological 
and not archaeological evidence considered Turkestan to have been the oldest 
centre of horse domestication,51 although he also believed th a t the existence 
of a separate domestication centre in Spain was possible.52 We were of the 
view,53 which we profess even today th a t . the earliest and most impor
ta n t domestication of horses may have taken place in the steppes of Asia 
or Eastern Europe, for only in this region in the Neolithic large numbers of 
wild horses which had survived the Pleistocene could be found. An effect 
of the first domesticated horses spreading from this region to Europe was 
th a t here too domestication was started. B ut in Europe domestication never 
attained the same significance, since the principal role was always played 
by horses th a t had spread there from the east.”

According to our present knowledge horse was first domesticated a t the 
Aeneolithic settlem ent of Dereivka (second half of the 4th millennium B.C.)54 
on the right bank of the Dnieper, about 70 km from Krementchug in the 
South Ukraine. The composition of the fauna itself was highly interesting, 
as out of 3703 identifiable bones of mammals approx. 60 per cent (2255) 
originated from horses. Even if it had been purely a case of hunting, its 
specialization to such an extent might suggest a case of local domestication 
(as with the abundance of aurochs in late Neolithic settlements in Hungary). 
However, a complete skull with a jaw was found among the bones and de
tailed examinations indicated th a t it was from a domestic animal. (It is 
interesting, by the way, th a t when in Kiev in 1962 we surveyed the material 
previously excavated at the site, we thought th a t these were the bones of 
a domestic population because of the great variability in the extrem ity 
bones.) Although an absolute date seems to be somewhat exaggerated, we 
consider Dereivka — on grounds of analogies from H ungary — to be of a 
later date than 3000 B.C. and by and large contemporaneous with period В 
of the Tripolye culture. The first phase of this latter (B,) is contemporaneous 
with the Tiszapolgár culture in Hungary, moreover there is also a certain 
genetic connexion between the two. In  grave No. 3 of cemetery В a t Deszk, 
which belongs to the la tte r culture, a wrought p a rt of the m etacarpal of a 
small steppe horse was found.55 There is not a single authentic horse bone

48 H an ca r, F ., F ., 1956, p . 542
49 H erre , W ., 1958, p . 29
50 H u p p e rtz , J . ,  1961, p . 22; 1962, p . 191
51 Zeuner, F . E ., 1963, p . 315
52 Z euner, F . E ., 1963, p . 331
53 B ökönyi, S., 1964d, p . 230
54 B ibikova, V. I ., 1967, pp . 106 ff.
55 B ökönyi, S., 1959a, p . 56. — A fte r  th e  com pletion  o f th e  m a n u sc rip t, 3 horse 

bones w ere found  a t  th e  early  C opper A ge (T iszapolgár cu ltu re) s ite  o f K isköre  — 
Szingehát (excava ted  b y  P . P a ta y ) ; an d  p a r t  o f a  ho rse’s m e taca rp a l carved  like th e  
one found  a t  D eszk w as discovered a t  g rave  N o. X X V II  o f  th e  m idd le  C opper A ge 
(B odrogkeresztú r culture) cem etery  o f M agyarhom orog  (excavated  by  I . D ienes and  
P . P a ta y ) , w hich confirm  th e  above.
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originating from the Neolithic in Hungary, and this proves th a t in this region 
wild horses had not survived the end of the Pleistocene. The horse bone from 
Deszk belonged, in all probability, to  a domestic horse. A horse bone was 
found a t the Kenderes-Kulis settlem ent and one at the Kenderes-Telekha- 
lom settlem ent. Although in the two sites the bone samples of the Neolithic 
and those of the Copper Age could not be separated, we consider the two 
bones, on the basis of the above-mentioned evidence, to have originated 
from domestic horses in the Copper Age. The Dereivka finds confirm this 
supposition, whereas the Deszk bone proves th a t after the first domestica
tion domestic horses found their way to distant regions within a very short 
time indeed.

Bones of small horses were also found a t Znojmo (Moravia) a t a site which 
belonged to theTiszapolgár culture.56 I t  is not impossible th a t these bones also 
belonged to domestic horses. Horse bones of the early Copper Age (Kisrét- 
part group) have also been described from the Zalay brick factory of Hód- 
m ezővásárhely-Tatársánc. In  addition horse remains were excavated from 
18 pits of the early Copper Age and of the Pécel culture (late Copper Age) 
a t Hódmezővásárhely — Bodzáspart — and along with them  the fragment 
of a bridle b it made of bone.57 This latter has become widely known in the 
literature although Mozsolics considers it to have been a fisherm an’s arrow
head.58

A single lower molar of a horse was found in grave No. 44 of the Copper 
Age cemetery a t Polgár-B asatanya (middle Copper Age =  Bodrogkeresztur 
culture, which was contemporary with the Tripolye B 2—C,).59 However, 
as the grave had been disturbed the find cannot be considered authentic. 
Similarly, we can accept only with reservations the single horse bone found 
a t Salgótartján-Pécskő and the twenty-five bones found a t B udapest— 
Békásmegyer, Pécel culture, since in the former site there were early 
Bronze Age (Zók culture) pits and in the la tte r there were pits of the early 
and middle Bronze Age and of the Celts; in the case of settlem ent excava
tions, materials of different periods may easily get disturbed by diggings 
a t various times.

In  other parts of Europe - with the exception of the Balkan Peninsula — 
the first domestication of the horse was performed a t the transition from the 
Neolithic to  the Copper Age. (However, in terms of absolute chronology, 
this took place later than the domestication in Eastern Europe.) Thus for 
example in the region of the foothills of the Alps in Bavaria in several 
settlem ents of the Altheim culture and other cultures related to  it in the late 
Neolithic and Copper Age (dated to the first two centuries of the 2nd millen
nium B.C., th a t is to say a t least 1000 years after the domestication in the 
Ukraine) there occurred horses considered by Boessneck probably to  have 
been domestic ones.60 The withers height of these horses was about

56 Childe, V. G ., 1929, p . 78
57 B anner, J . ,  1939, p . 166
58 Mozsolics, A ., 1953, p . 69
59 B ökönyi, S., 1959a, p . 59
60 B oessneck, J . ,  1956a, pp . 13 ff.
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135 cm, and these animals corresponded with the horses of Fölük (see 
below).61

Amschler had described the skeletons of two adult horses and of a foal, 
along with a more or less contemporaneous horse skull, found at a Corded 
Ware culture site at Fölük, in Burgenland, Austria. The author considered 
the Fölük horses to have been of medium size animals close to the Arab 
horse.62 Various authors consider the horse finds of the Swiss Neolithic to 
have been wild horses and do not believe the domestic horses of the Bronze 
Age to have descended from them.63 64 The few horse bones found at Reben - 
steiner Mauer and Brückler Mauer in Upper Austria probably belonged to 
wild horses.

Horse bones were discovered at the late Neolithic site at Luzianky 
synchronous and connected with the Lengyel culture in Slovakia, but the 
sample is too small to be able to decide whether they originated from domes
tic or wild animals.61 These horses were small and lusty, their withers height 
being about 128 —136 cm. On the other hand the horses of the Funnel 
Beaker culture settlem ents in Poland (Cmielów,65 Ustowo66) were probably 
domestic.

W ith the exception of the South Ukraine, horse keeping in the late 
Neolithic—Copper Age was of hardly any significance a t all; it developed 
only in the Bronze Age, when, a t the very beginning of the period, great 
masses of domestic horses occurred. (This also shows th a t there m ust have 
been antecedents in the Neolithic and Copper Age.) The domestic horse 
population of Europe then was established from three sources: 1. from 
South W est Asia one wave proceeded north  eastwards through the eastern 
p a rt of the M editerranean basin and reached the Balkans, 2. the second wave 
set out from South Russia and from the South Ukraine proceeding towards 
the Carpathian Basin and to territories north of it, and finally, 3. domestic 
horses spread from the Central European domestication centre.

In  Greece the first domestic horses appeared in the middle Helladic Period 
(1900- 1570 B.C.), on Crete about 1600 B.C., and in Cyprus a t the time of 
the transition to  the middle Bronze Age.67 I t  was also in the middle Bronze Age 
th a t the horse appeared a t Argissa Magula in Thessaly.68 Recently several 
horse graves of the Bronze Age have been discovered in Greece: a double 
grave of horses was found a t M arathon (15th century B.C.), and in a Myce
naean grave a t Argos there was also a horse’s skeleton. The burying of horses 
was a Mycenaean custom and was described by Homer in the Iliad (Achilles 
had four horses killed a t Patroclus’ funeral), a custom th a t may have been 
introduced by Achaean settlers a t the end of the 2nd millennium B.C.69

61 B oessneck, J . ,  1956c, p . 27; 1958b, p . 115
62 A m schler, J .  W ., 1949, p . 19
63 H escheler, K ., K u h n , E ., 1949, pp . 304 ff.
64 A m bros, C., 1961, p . 85
65 K rysiak , K ., 1950—51, p . 228; 1952, p . 290
66 K ubasiew icz, M., 1958c, p . 48
67 H an car, F ., 1956, p . 28.; A nderson, J .  K ., 1961, p . 2
68 B oessneck, J . ,  1962, p . 39
69 K arageorgh is, V ., 1965, p p . 284 ff.
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From Romania we know of domestic horses in the Noua culture (end of the 
2nd millennium B.C.)70 but evidently they had already occurred there earlier 
owing to  the proxim ity of the South Ukrainian domestication centre. In  
Bulgaria domestic horses were found a t Pod-Grada71 where they were quite 
frequent, in the M alkata Podlissa Cave near Tirnovo,72 a t V ardaroptcha in 
Macedonia,73 in the later layers a t Yesselinovo,74 and a t Karanovo B.75 They 
also occurred in the early Bronze Age a t Ripac in Yugoslavia,76 although 
only seldom.

In  Russia and in the Ukraine horse keeping flourished all through the 
Bronze Age. A t Ussatovo, which belongs to  the Tripolye C2 period and is 
thus contemporaneous with the Ochre Grave culture, there were not only 
13 per cent horse bones found in the collection bu t also a bit, showing 
clearly th a t horses had been domesticated.77

In  Catacomb graves, originating in the same period, there sometimes 
occurred horse ones, nor were horse bones rare in the settlements of the same 
culture.78 A late kurgan of the Timber Grave culture (of the period immedi
ately preceding the Scythian period =  beginning of the 1st millennium B.C.) 
is highly interesting. The two horses buried in it had been harnessed with 
bridle bits which were perforated by six holes and made of hollow bones.79 
On the other hand, it is very strange th a t no horse keeping could be demon
stra ted  in the sites of the Ochre Grave culture in the Soviet Union,80 in 
spite of the fact th a t this culture is known as the chief distributor of horse 
keeping. Horse bones were also found a t the Moldavian settlem ents of the 
Noua culture, a t sites of the Khazan region culture and of the Andronovo 
culture too.81 Quite frequently there were great numbers of horse bones in 
these sites, the horses belonging to a strong-bodied population close to wild 
forms. The withers height of animals of the late Bronze Age was between 
128 and 152 cm, mostly 136 -144 cm and 139 cm on the average.82 On the 
other hand, the horses of the northern forest belt were much smaller.

At the beginning of the Bronze Age great masses of domestic horses found 
their way to the Carpathian Basin. Although no horse bones have been 
found in the Zók layers of Salgótarján—Pécskő, nor a t Csongrád—Petőfi 
TSz, a site also belonging to  the Zók culture, the lower layers of Tószeg83 
and the early Bronze Age settlem ent of Tiszaluc—Dankadomb84 contained

70 H aim ovici, S., 1962, p . 326
71 P opov , R ., 1912a, p . 91; 1912b, p . 93
72 P opov, R ., 1913, p . 451
73 Childe, V. G ., 1947, p . 83
74 M ikov, G., 1941, p . 222
75 G aul, J .  H ., 1948, p . 44
73 W oldrich , J .  N ., 1897, pp . 108 ff.
77 H an car, F ., 1956, pp . 70, 72
78 H an car, F ., 1956, pp . 95—96
79 A lih iva, A . J . ,  1955, pp . 91 ff.
80 H an car, F ., 1965, p . 122
81 Zalkin, V. I ., 1964a, p p . 24 ff.
82 Zalkin, V. I ., 1964a, p . 24
83 B ökönyi, S., 1952a, pp . 101 ff.
84 B ökönyi, S., 1960b, pp . 15 ff.
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ample remains of horses, let alone the site of the Bell Beaker culture of 
Csepel-Háros, a settlem ent whose horse keeping surpassed th a t of all other 
sites. Bronze Age horses in Hungary were somewhat smaller than  those in 
Russia and had a withers height of approx. 135 cm.85 Their structure was 
sturdy and they comprise the population with the thickest legs in the whole 
history of the domestic horse in Hungary.

In  different Bronze Age sites in Hungary several skull fragments of do
mestic horse were found and a t Dunaújváros-Koszider a complete skull 
and large fragment of another one were excavated (Figs 88—89). These 
were medium-sized skulls with spacious vaulted brain cases, fla t fore
heads, not very broad and with straight profiles. The frontal index of 
the complete Dunaújváros skull is 42.64, th a t is, fairly high. The first 
representation of a horse in Central Europe was found a t O ttlaka in 
Transylvania, in the Carpathian Basin. On a gold disc from the middle 
Bronze Age two stallions facing each other (Fig. 90) are depicted. 
Unfortunately, from the stylized representation only the species and the 
sex of the animals can be discerned, nothing else.

An interesting process can be observed in the samples of horse bones at the 
Tószeg settlement, which was occupied practically all through the Bronze 
Age.86 In the early Bronze Age, steppe horses with narrow hoofs reached 
Hungary and found there very good living conditions in the dry warm 
climate prevailing then. But in the course of the Bronze Age the climate 
underwent a change resulting finally in cool, humid conditions. The wild 
fauna of the settlement also changed accordingly in that forest species 
favouring or at least tolerating — cold and humidity became predomi
nant. A certain shift also took place in the stock of domestic animals in 
favour of pigs which like humidity. However, since domestic animals 
could not migrate in the same way as wild ones, it was necessary for them to 
adjust themselves to the changed conditions. Thus the narrow-hoofed 
steppe horse also changed into a stockier animal with spread hoofs. Since 
then it has been possible to observe the same process in other sites, and it 
seems to have taken place in Eastern Europe in a similar way. According 
to oral information from Zalkin the horses with spread hoofs also appeared 
in Central and South Russia (for example in the Timber Grave culture), 
moreover, the effect of the change of the climate made itself felt even in 
West Kazakhstan, where such horses, looking virtually like the heavy “cold 
blood” animals, were discovered in sites of the Andronovo culture.

At Bludenz in Austria (Tumulus Grave culture, c. 1000 B.C.), Amschler 
identified predominantly small, pony-like horses. B ut there also occurred 
big individuals, which the author linked with Alpine “cold blood” horses.87 
This connexion is hard to imagine. B ut it is probable th a t the population 
had been highly variable; in addition it is not inconceivable th a t the larger 
individuals were wild horses.

85 K iesew alter, L ., 188, pp . 1 ff.
86 B ökönyi, S., 1952a, p . 102
87 A m sc h le r , J .  W ., 1939a, p . 223
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Fig. 88. Skull of a  horse. D unaújváros—Koszider, Bronze Age
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F ig . 89. P a r t  o f horse skull. D u n aú jv á ro s —K oszider, B ronze Age
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F ig . 90. H orses rep resen ted  on a  la te  B ronze Age gold disc. O ttlak a , T ransy lvan ia ; 
R o m an ia . H u n g a rian  N a tio n a l M useum , B u d ap est

Domestic horses were found in all Bronze Age sites in Switzerland and were 
unanimously described by all authors as small animals with fine features.88 
Some authors referred to the oriental type of these horses,89 as with horses 
of other periods. This, however, did not necessarily indicate an eastern ori
gin, it was only m eant to express the smallness of these horses. The roots of 
this idea go back to F ranck’s classification according to which small, light

88 S tuder, T h ., 1900, p . 107; H escheler, K ., 1929— 1930, p . 24; 1933; p . 208; K u h n , 
E ., 1937, p . 33; K u h n , E ., G iiller, A ., 1946, p . 251; R üeger, J . ,  1942, p . 255

89 S tuder, T h ., 1900, p . 107; H escheler, K ., 1 9 2 9 -3 0 , p . 24; 1933, p . 208
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246 TABLE 3

W ith e rs  h e igh t of horses in  d if fe r e n t p e r io d s  on  th e  b a s is  o f th e  lo n g  bones (w ith K ie sew a lte r’s m ethod)

scapula humerus radius metacarpus femur tibia metatarsus

n -  1 5 17 -  3 15
B ronze Age ; B ronze  A ge

w ithers
h e ig h t — 142.50 135.84 131.86 -  132.83 135.10

n  7 12 12 13 5 15 19
Iro n  Age  ;----------------------------------------------------------------------------------------------------------------------------------Iro n  A ge

w ith e rs
h e ig h t 142.46 137.96 138.20 131.31 132.40 137.37 132.72

П 1 5 21 47 1 11 26 Pprinrl o f  th ePeriod  o f  th e  R o m a n ----------------------------------------------------------------------------------------------------------------------------------------- P e rio d  o t th e
E m p ire  w ithers R o m a n  E m p ire

h e ig h t 147.66 145.20 140.53 138.36 144.26 143.13 136.91

n  — — — 7 -  - 5
M igration  Period   ;----------------------------------------------------------------------------------------------------------------------------------M ig ra tio n  Period

w ith e rs
h e ig h t — - -  -  132.50 -  — 131.44

n  31 81 84 117 43 89 125
A var Period  ----------------------------------------------------------------------------------------------------------------------------------------- A v a r P e rio d

w ith e rs
heigh t 146.47 142.47 138.58 134.85 137.01 139.94 137.15

M agyar C onquest — ------------— ------------------------------ -------------- ---------M ag y a r Conquest
Period  w ithers . P e rio d

heigh t — -  -  136.07 -  — 137.00

n  -  -  4 16 -  1 I 16
10th —13th c en tu ry  ---- ;----------------------------------------------------------------------------------------------------------------------------------- 10 th  — 13th  century

w ith e rs
heigh t -  -  141.05 136.53 -  134.28 134.18

14th — 17th c e n t u r y ------------------------------------ ----------------- -------- - ------------- —------------------------------- ^ ^  _ 14 th  — 17th  century
w ithers
he igh t — -  143.65 136.60 -  142.49 140.57



T A B L E  4

S le n d e rn e ss  in d e x  of h orses in  H u n g a r y  in  d if fe re n t p e r io d s  

M etacarpals

Period n min. max. M

Bronze Age I 15 ! 14.6 17.6 16.04

Iro n  Age 21 j 12.5 16.8 15.24

Period  o f th e  R om an E m pire  j 43 j  12.04 16.0 15.05

M igration Period  7 J 14.2 16.0 15.20_____________________________________ I_____________________ I__________
A var Period  115 13.5 17.5 15.12

M agyar C onquest Period I 84 j  13.0 [ 16.3 14.76

1 0 th —13th cen tu ry  i  17 1 12.9 17.2 15.21

j i j
1 4 th —17th c en tu ry  11 12.4 16.7 j  14.95

M etatarsals

Period n min. max. M

B ronze Age 14 j 10.6 12.9 | 11.80

j I Г
Iro n  Age 17 i 10.5 12.2 11.59

Period  o f th e  R om an  E m pire  26 ; 10.6 14.4 11.91
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247



horses belonged to the eastern group of breeds and the large, heavy ones to 
the western group of breeds. This grouping has become so deeply rooted in 
breeders’ thinking th a t a great many people will use it even today without 
having in mind the real origin of the horses. However, ever since it has 
turned out th a t large, cold-blooded horses came into being only in the 
Migration Period and the early Middle Ages (see below), the eastern origin 
of prehistoric horses of Central and W est Europe has hardly ever been 
mentioned; more recent authors have traced back the origin of these horses 
mainly to  local wild horses. (An exception is provided by the Bronze Age 
and Scythian horses of the eastern p a rt of Central Europe, for on the basis 
of the migration routes, these animals can justly be considered as horses 
of eastern origin.90)

R ather little is known about the Bronze Age horses of Germany. Vogel 
described a domestic horse excavated a t Eederseemoor which had a fine 
structure, and was of the approximate size of the Mongolian wild horse, 
and declared it to  belong to the tarpan type.91 The Bronze Age horses of 
N orth W est and Central Germany were smaller than Neolithic wild horses.92 
Pohle described a Bronze Age horse’s skull from Schneeberg in Branden
burg,93 which, though somewhat smaller than  the Dunaújváros one, closely 
resembles it in the structure of the brain case, and particularly in its broad 
forehead and the occipital squama receding backwards. The frontal index 
is 43.2. At Heuneberg, a settlem ent th a t was occupied from the early Tum u
lus Grave culture up to the early La Tene, the remains of powerful animals, 
which were stockier than  the Celtic ones, were excavated.94

In order to  compare the Bronze Age horses of Central and Eastern Europe 
we have to rely, almost exclusively, on Hungarian, Soviet and Swiss m ate
rial, because the evidence — particularly th a t of measurements — originat
ing from other territories is rather sporadic. Skulls are too rare among the 
finds to prove any differences in craniology. Even measurements of extrem 
ity bones are rather rare from territories west of the Carpathian Basin, 
although they do supply a basis for some cautious inferences. Comparing the 
measurements of the extrem ity bones, above all the most frequent among 
them , i.e. the metapodials, it can be stated  th a t the Bronze Age horses of the 
Carpathian Basin and of Eastern Europe were bigger than  those in the western 
part of Central Europe (Fig. 91). The size variations of the two groups p a rti
ally overlap, bu t it is clear from the diagrams th a t there are two well-defined 
groups. Furtherm ore, the metapodials of the horses belonging to  the western 
group are slenderer, which is perhaps an even more conspicuous feature than 
the difference in size. Unfortunately, the material is insufficient for a sta tisti
cal evaluation, bu t we shall revert to the explanation of this phenomenon.

Concerning Bronze Age horses, the question arises as to what they were 
used for. The answer is th a t above all they  were eaten. The crushed bones

90 B ököny i, S., 1952a, pp . 102— 103; 1954b, p p . 100 ff.
91 Vogel, R ., 1929, p . 461
92 N obis, G ., 1955, p . 207
93 Pohle , H „  1960, pp . 132 ff.
94 Schüfe, W ., 1960, p . 17
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and skulls found at the settlem ents prove th a t the eating of horse-meat was 
a widespread custom in the Bronze Age. However, this was not the most 
essential use of Bronze Age horses. No doubt, the first carts were drawn by 
cattle, bu t these animals were soon substituted by the equids, which were 
so much quicker, first with half-asses (in the Near East, where they could be 
tamed), and then with horses.95 At 
the turn  of the 3rd and 2nd millen
nium B.C., the cart reached the 
Carpathian Basin, and about 1400 
B.C. its variant with spoked wheels 
also appeared.96 Evidently, horses 
were used for drawing these carts 
and there is no doubt th a t the carts 
with spoked wheels were horse 
drawn, since spoked wheels had 
been introduced with a view to 
speed. From  Knossos inventories 
not only the parts of horse-drawn 
carts are known bu t the names of 
horses as well.97 There were large 
numbers of chariots in Knossos 
and, in view of the strong links be
tween the Carpathian Basin and the 
south-east in the Bronze Age, it is 
very likely th a t the use of chariots 
diffused also there.98 I t  is possible 
th a t  horses were first used for draw
ing carts and only later for riding. I f  
this is so, the appearance of bridle 
bits m ay have been connected with 
riding. All these questions have yet 
to  be clarified, bu t one thing is sure:
as early as in the Bronze Age the horse, as an animal producing power, was 
of very great significance.

Marek was the first to examine European horses of the Iron Age.99 Of the 
“H elvetian— Gallic” horses of Switzerland to  which he had access, he stated  
th a t they belonged to the eastern group of breeds and resembled, apart 
from their size, Arab horses.100 Schwertz, too, considered the Celtic horses of 
Switzerland to have been of eastern origin.101 The only horse bone found at 
the H allsta tt settlement of Sissacherfluh near Basel belonged, according to

95 Z euner, F . E ., 1963, p . 329
96 B óna, I „  1960, p . 110
97 H am pe, R ., 1956, p . 49
98 F o ltin y , S., 1965, p . 51
99 M arek, J . ,  1898, pp . 40 ff.

100 M arek, J . ,  1898, pp . 39 ff.
101 Schw ertz, F ., 1918, p . 458
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Leuthardt, to an animal of a small breed, but the author did not indicate 
the origin in detail.102

The analyses of the vast quantity  of horse bones found a t the Celtic oppi
dum a t Manching traced them  back, with the exception of a few specimens, 
to  small eastern type horses with fine bones, whose withers height ranged 
between 112 and 137 cm.103 But, in addition to this group, a certain number 
of large individuals, whose greatest withers height was over 150 cm, also 
occurred.

From the eastern part of Central Europe we formerly had data  only on the 
Scythian horses, which were said to have been small animals with fine fea
tures, belonging to the eastern group and which could be connected, from the 
point of view of origin, with the tarpan, the wild horse of South Russia, 
irrespective of whether we adopt the theory of the tarparis wild character 
or no t.104

From the Iron Age of South East Europe, Ivanov105 and Markov106 de
scribed Thracian horses, considered by both of them  to be slender horses 
with slim legs, belonging to the eastern breed.

Bibikova107 and Zalkin108 investigated Iron Age horses from the southern 
part of Eastern Europe. The results achieved by them  are more or less 
identical, both of them  having found a single — though highly variable 
type of horse, which was in general larger and more powerful than  the 
Celtic animals. Numerous links connected these horses with the Iron Age 
horses of Central Asia.

Recently we have had the opportunity to examine using a uniform stand
ard all the bone samples of the Early and Late Iron Age found in Central 
and Eastern Europe.109 The material consists chiefly of extrem ity bones; 
skulls or fragments of skulls suitable for comparison are only found very 
rarely. On the basis of these latter it may only be stated  th a t the horses orig
inating from the eastern part of Central Europe and from Eastern Europe 
had broad foreheads, long skulls and short facial parts, whereas those orig
inating from the western part of Central Europe had somewhat narrower 
foreheads, and, though their skulls were of similar length, the facial parts 
were relatively long.

W ith respect to the extrem ity bones, it was possible to ascertain th a t the 
Iron Age horses of Central and Eastern Europe were not of a homogeneous 
type, bu t th a t they constituted two well definable groups (Figs 92 —93). 
The first group included Scythian and Russian horses of South Russia, 
Scythian horses of Hungary, H allstatt period horses of Slovenia, Thracian 
horses of Bulgaria, and early Iron Age horses of Romania. The second

102 L e u th a rd t, F ., 1930, p. 593
103 L iepe, H . XL, 1958, p . 21; F ö rs te r, U ., 1960, p . 33
104 B ökönyi, S., 1952b, pp . 173 ff.; 1954b, pp . 93 ff.; 1955b, pp . 23 ff.
105 Iv an o v , S., 1954, p p . 229 ff.
106 M arkov, G., 1958, p . 144
107 B ib ikova, V . I ., 1958a, p . 147
108 Z alkin, V. I ., 1960a, pp . 35 ff.
109 B ökönyi, S., 1964d, p . 233
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group comprised horses of the Hallstatt period in Austria and Germany, 
as well as the Celtic horses of Germany and Switzerland. (Through the Scy
thian horses of South Russia horses of the Scythian kurgans of Altai

171- 1 7 6 -1 8 1 -1 8 6 -1 9 1 -1 9 6 -2 0 1 - 2 0 6 - 2Tb 216- 2 2 h  226- 231- 2 3 6 -2 4 1 - 
175 180 185 190 195 200 205 210 215 220 225 230 235 240 245

F ig . 92. Size v a ria tio n  m easured  on th e  basis o f th e  m etaoarpa ls  o f horses in  C en tra l 
an d  E a s te rn  E u rope  in  th e  Iro n  Age

could well be linked with the first group.) As is clearly shown by the above, 
the two groups are also separated geographically, for the distribution of the 
first stretched over the eastern half of Europe (hereinafter to be called, for 
simplicity’s sake, the “eastern group”, without our wishing to identify it 
with Franck’s eastern type of horses), whilst the second group stretched 
over the western half of Central Europe (to be called hereinafter “western 
group”, without identifying it with Franck’s type of western horses). The
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boundary line of the two groups coincided approxim ately w ith the line 
stretching from Vienna to  Venice.

There was predom inantly a difference in size between the two groups, 
b u t their independent existence can also be confirmed by mathematical- 
statistical method. W ith the eastern group the withers height, determined 
on the basis of the length of the m etacarpals with Kiesewalter’s method, was
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F ig . 93. Size v a ria tio n  m easu red  on  th e  basis o f th e  m e ta ta rsa ls  o f  horses in  C en tra l 
an d  E a s te rn  E u ro p e  in  th e  Iro n  A ge

121.1 — 149.4 cm, or 136.15 cm average, and with the western group it was 
109.9 — 149.4 or 126.07 cm average; if determined on the basis of the m eta
tarsals, the eastern group’s withers height was 120.4 151.9 or 137.12 cm
average and the western group’s withers height was 112.5 —153.5, or 126.69 
cm average. Thus there was a considerable difference — approx. 10 cm — 
of size between the two groups, quite unexpectedly in favour of the eastern 
group. Thus, on the basis of size, we are confronted with the very opposite 
of Franck’s grouping, which was based on recent horses. B ut examination 
of the slenderness indexes results in the opposite of the above grouping for 
it reveals th a t the metapodials of the eastern group are relatively, although 
not significantly, thicker than those of the western group; th a t is to  say, the
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western m ountain and forest horses had slenderer legs than  the members 
of the eastern steppe group (Figs 94 — 45).

F ig . 94. S lenderness co rre la tions on th e  basis o f  th e  m e taca rp a ls  o f  ho rses in  C en tra l 
an d  E a s t  E u ro p e  in  th e  Iro n  Age

On the basis of the considerable difference in size in favour of eastern horses 
they could be deemed better animals from the point of view of horse breed
ing, for, owing to the greater mass of their bodies, they were able to carry 
heavier loads, to  move more rapidly with a rider of equal weight, and to 
carry more easily riders wearing armour (at th a t tim e the first forms of
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F ig . 96. S lenderness corre la tions on th e  basis o f th e  m e ta ta rsa ls  o f horses in  C en tra l 
an d  E a s t E u rope  in th e  Iro n  Age

arm our were appearing), and to cover longer distances. All these qualities 
provided reasons why the peoples, who lived in the distribution area of the 
western group of horses, were anxious to acquire the eastern horses, which 
were better than  their own. This, of course, could be achieved mostly by 
outstanding personages, which is proved by the fact th a t in the area of the
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western group of horses, eastern horses with oriental gear were mostly dis
covered in graves, in which only rich people (chieftains, heads of families, 
etc.) were buried with horses. At the same time, they were very rare in settle
m ent materials, which reflected the whole population. These horses, by the 
way, found their way not only to Europe but also to Africa; V itt identified 
as such a horse, which was discovered in a 7th 6th century B.C. Egyptian 
grave on the basis of its skull form and it having been placed in the grave 
with Scythian horses. The horse’s 148 cm withers height also tallies with th a t 
of the best Scythian horses.110

Thus the foundation of the eastern group was provided by Scythian 
horses, which, owing to  the Scythian expansion on the one hand, and on 
commercial connexions on the other, spread from N orth Iran  and South 
Russia to Central Europe and North Africa and in Asia as far as the Altai 
Mountains. The domestic horses of this vast territory were fairly uniform 
in the Iron Age and most of them  showed only slight differences when 
compared with European horses.

The Scythian horse was depicted innumerable times on various works of 
a rt and objects of everyday use of the Scythian Period, bu t perhaps the 
best likeness of an average Scythian horse is to be seen on the electrum vase 
discovered in the kurgan at Chertomlyk (4th century B.C.) (Fig. 96). On the 
frieze of the vase, scenes of the keeping and training of horses are represent
ed true to life. The horses would be considered very fine animals even by 
present breeders’ standards; they are mostly reminiscent of Arab thorough
breds (a relatively small head with a concave profile, a flag-like carriage of 
the tail, which is characteristic of Arab thoroughbreds even today), though 
some features a thick neck and trunk) are different. Some of the horses 
represented have short manes, bu t this does not necessarily mean th a t they 
are wild ones, for one of the short-m aned horses to be seen on the Chertomlyk 
vase has a bridle and a saddle (this latter is one of the earliest representa
tions of the saddle and as such provides evidence of a developed form of 
riding). The Scythian custom of trimming the mane m ay be explained by 
the fact th a t the archers would have been inconvenienced by their horses’ 
long manes. Comparing the figures of men standing beside the horses on the 
Chertomlyk vase we can infer the size of the animals. The horses’ withers 
come up to the breast of the men, moreover in case of the slave with his 
arm cut off (?) they almost reach the shoulders, which points to withers 
height of a t least 140 cm.

Celtic horses were the most typical representatives of the western group. 
In  this connexion we have to  destroy the romantic supposition created at 
the end of the past century and alive in some places even today th a t the 
Celts were the best horse breeders of the Iron Age and their horses the best 
individuals of the period. This assumption, by the way, was refuted by 
Boessneck, who proved th a t Celtic horses were a t the lowermost and small
est stage in a process of decreasing size.111 Indeed, Celtic horses were very 
small; several animals the size of an ass with withers height below 1 m have

110 V itt , V. О ., 1952, p . 45
111 B oessneck, H ., 1958b, p . 67
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F ig . 96. S cy th ian  horses on th e  frieze o f th e  e lec trum  vase o f  C hertom lyk  (U k ra ine).
H erm itage , L en ingrad

also been found. Nevertheless, there is no doubt th a t with the Celtic horse
keeping, a significant phase in the European history of the horse began: 
West European equestrian traditions originated from the Celts. They held 
horses in esteem and also granted them  a rank in their mythology, for the 
veneration of Epona, goddess of fertility, had started  in all probability 
from the veneration of a horse deity. They often represented their goddess 
seated on horseback or surrounded with mares with foal or with horses
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(Fig. 97). The extent to which horses were honoured by the Celts is also in
dicated by the frequency these animals were represented on coins, tom b
stones and ornamental vessels alike. The representations are often rather 
stylized, though they also often display realistically the characteristic 
features of Celtic horses: the 
long facial part of the skull 
(Fig. 98) and the small dimen
sions of the body (Fig. 99).

Originally Greek horses 
m ay have been small ones, 
like those belonging to  the 
western group. This is evident 
from a piece of advice given 
by Xenophon to a Greek 
rider to get hold of the highest 
point of the mane near the 
horse’s ear with his left hand 
as soon as he has mounted it.
B ut the gold comb of the 
Soloha kurgan (Fig. 100) also 
shows clearly how small the 
Greek horses were, for the 
withers of the Greek w arrior’s 
horse hardly come up to  the 
waist of the foot-soldier stand
ing beside it. These small 
horses were later improved by 
interbreeding with Scythian 
horses, the latter having been 
imported to ' Greece in great 
numbers. Let us consider a t 
this point the tw enty t hous- 
and Scythian mares seized by Philip of Macedonia or the fifty  thous
and eastern horses in Alexander the G reat’s Persian booty. I t  is inter
esting to  note another way in which Scythian horses got to  Greece.112 
Their route started  in the Carpathian Basin, where the Sigyns sold their 
horses to the Veneti, by whom these eastern horses were transferred to 
Greece. In  Greece the Veneti horses were famous, above all, as horses for 
chariot races. By the introduction of the blood of eastern horses — through 
horses th a t had got to Greece and from there to Italy , or from the Carpa
thian Basin through the intermediary of the Veneti to Ita ly  — direct the 
large, Roman m ilitary horses were evolved; these animals are not only 
well known from Roman emperors’ monuments bu t also provable osteo- 
logically.

When first dealing with the Iron Age horses of Central and Eastern 
Europe we did not know enough about bone samples of Bronze Age horses

Fig. 97. The C eltic goddess E p o n a  w ith  h e r horses. 
P an n o n ia  (?), 1 s t— 2nd cen tu ries A .D . M useum  

o f F in e  A rts , B u d ap est

112 H a rm a tta , J . ,  1968, p . 156 
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Fig. 98. H ead s o f  horses on th e  Celtic re lief o f  R oq u ep ertu se . A fte r M oreau (1958)

F ig . 99. H orses rep resen ted  on th e  Celtic silver dish o f G undestrup . A fte r M oreau
(1958)

or their immediate predecessors and thus we a ttribu ted  the emergence of 
the above-mentioned eastern and western groups predom inantly to the 
effect of a different natural environment. However, having seen since th a t 
the differences (in size and slenderness) of the Iron Age and Bronze Age 
horses of the two territories in question are exactly the same and moreover
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th a t  the distribution of the two groups was by and large similar in the two 
periods, we are inclined to believe th a t differences of origin may also have 
played a part in the emergence of the two groups. We are not referring to  
a polyphyletic origin b u t only to  possible differences between the wild 
horses of Central and of Eastern Europe. The distribution of the two groups 
mentioned above more or less 
tallies with the regions to 
which domestic horses spread 
from one domestication cen
tre  in Central Europe and one 
in Eastern Europe and be
came very numerous. In  addi
tion, the environment also 
naturally  exerted an effect on 
the emergence of the above 
groups.

After the evolution of the 
two groups the peoples living 
in the distribution area of the 
western group also adopted, 
as we have seen above, the 
better horses of the eastern 
group, along with eastern 
equipment and utilized them 
in improving their own 
horses. In  this way conscious 
animal breeding was devel
oped in Central and Eastern 
Europe.

I t  is only from representa
tions th a t we have been able 
to obtain any data  on the Iron 
Age horses of Greece and the 
eastern part of the Mediter
ranean Basin. In fact, horse 
burials together with carts 
have recently been discov
ered in Cyprus, bu t a preliminary examination of these finds only reveals 
th a t the horses buried there were smaller than  modern horses.112a On the 
other hand, large numbers of terracotta  figurines have been found in Cyprus. 
Most of them  represent riders on their horses with a great variety of prim i
tive saddles.113 The carts represented are generally very primitive, the horses 
having been attached to  them  with yokes which were of a type generally 
used for cattle. I f  compared w ith the human figures, these horses appear 
to  have been rather small (Eig. 101).

F ig . 100. H orse  rep resen ted  on th e  gold com b o f  
Soloha. 6 th  c en tu ry  B .C. H erm itag e , L en ingrad

112a K aragheorgh is, V ., 1966, p p . 282 ff.
113 Y oung, J .  H ., Y oung, S. H ., 1955, pp . 54 ff.
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F ig . 101. S ta tu e tte  o f a  c a r t  (carriage) d raw n  b y  
tw o  horses. K ourion , C yprus, 540—48 0 B .C .M etro 
p o litan  M useum  o f A rt, N ew  Y ork , Cesnola Collec

tio n , pu rch ased  b y  subscrip tion , 1874— 1876

F ig . 102. E q u e s tr ia n  s ta tu e t te  o f bronze. B oeotia , 
E n d  o f 7 th  cen tu ry  B.C. M useum  o f F ine  A rts , 

B u d ap est

Representations from a r
chaic Greece are rather poor 
from our point of view and 
they mostly show small 
horses. However, some bigger 
individuals have also been 
represented, for example, the 
sta tuette  of Boeotia from the 
end of the 7th century B.C. 
(Fig. 102). In  general, under 
the impact of the introduc
tion of eastern horses, begin
ning about 700 B.C. and in
creasing after tha t, the rep
resentation of horses became 
more and more frequent in 
Greece; as a result of the same 
effect, riding was introduced 
into the Olympic games in 648 
B.C.114 The horses of the 
Classic period clearly show 
improved forms; their bodies 
were more powerful, their 
heads nobler and smaller. No 
doubt, these likenesses are 
connected with the prevailing 
style of artistic representation, 
bu t it seems hardly possible 
for the painters of the vases 
to have depicted such animals 
if they had not existed. I t  is 
highly probable th a t the whole 
population of horses in Greece 
did not comprise just this kind 
of horses, bu t th a t such in
dividuals occurred with it.

There m ust have been a 
great variety in the colouring 
of horses according to  their 
surviving names. On a leky- 
thos (an oil jar) of Corinth 
(Metropolitan Museum, New 
York, c. 560 B.C.) one of the 
horses of a quadriga is called 
Melanas (black); in the same 
collection, on another Corin-

1,4 A nderson , J .  K ., 1961, p . 13
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F ig . 103. Q uadriga  rep resen ted  on an  A ttic  b lack  figure vase, o. 540 B.C. M etropo litan  
M useum  o f  A rt, N ew  Y ork , R ogers F u n d , 1917. Q uadrigas a re  o ften  rep resen ted  on 

G reek vases b u t th e  so lu tion  seen here  w ith  one w h ite  horse is ra th e r  ra re
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th ian  representation, one of the horses has the name of X anthos (chest
nut). In  addition, on several black-figure vases one of the horses of quadrigae 
(the inner right hand one) is white. On a Boeotian terracotta  statuette, 
preserved at the National Museum in Athens, the four horses of the quadriga 
are bay, white, grey and chestnut. The harnessing and the m anner in which 
the horses were yoked to the cart can be very well observed in the representa
tions on the vases (Figs 103 -104). Horse breeding in general (for in the 
Classic era its existence may well be taken for granted) already had a 
literature; we need only mention the works of Aristotle and Xenophon.

B ig. 104. Q uadriga  rep resen ted  on an  A ttic  b lack  figure vase, c. 525 B.G. M etro p o litan  
M useum  o f A rt, N ew  Y ork , R ogers F u n d , 1906

R O M A N  H O R S E S

I t  seems 'most probable th a t the conscious horse breeding of the Romans 
developed through the intermediary of the Greeks. Although it may not 
have occurred in the Republican Period, horse keeping increased in both 
quantity  and quality in the Imperial Period, predom inantly for m ilitary 
reasons, bu t also for civilian ones. For arm y purposes new, large breeds were
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developed and these were later also put to civilian uses. Varro and Colu
mella are the authors on agriculture who discussed most thoroughly ques
tions of horse breeding. The latter described breeds, particularly with re
spect to their appearance, he also discussed the deliberate feeding and keep
ing of horses and a num ber of practical questions on breeding (the role of 
tes t stallions, the selection of mares, etc.), as well as animal diseases.

As a result of conscious breeding, different breeds — evidently originat
ing mainly from Ita ly  were evolved in the territory  of the Roman Empire.
One of these was a large breed which can be dem onstrated osteologically 
practically everywhere alongside the local small horses of different regions. 
This was the so-called Roman “ m ilitary horse” , probably evolved by inter
breeding with (by improvement through) Scythian horses via the Greeks 
and Persian or Hispanic ones. Essentially it was a large, powerful breed; 
it was not, however, identical with “cold blood,” heavy horses of our present 
days. I t  is best represented by the horse on the equestrian statue of the 
Em peror Marcus Aurelius on the Capitol a t Rome. W ithin this breed, 
Hilzheimer,115 and Habermehl116 distinguished different horses for soldiers 
and for officers; others considered it to be an identical breed.117 Probably 
the large horse believed to be a wild horse, which Amschler described from 
the Roman settlem ent of Magdalensberg, belonged to  the same breed.118 Of 
course, this breed was frequent, above all, in Roman castra and in villa 
farms; with its big body it considerably raised the withers height of the 
horses of th a t period compared to th a t of previous periods; bu t after the 
Romaii Period the breed vanished.

In  late Iron Age settlem ents of the local population the usual primitive 
type of horses predominated; sometimes it was the only type which occur
red. The bone samples from certain sites of the Period of the Roman Empire 
in Switzerland119 and Germany,120 which have only small domestic horses, 
provide the best examples of this.

In  Pannonia, the breed of large Roman horses also occurred, as seen for 
example in the bone samples from Tác, Albertfalva and Győr. They indicate 
powerful animals with withers height of 145- 155 cm. A sta tuette  discov
ered at Tarhos — Vincesziget (Hungarian National Museum, Budapest, 
2nd 3rd century A.D.) is a fine representation of the type, for it displays 
perfectly the stature and body proportions of the animal (Fig. 105). A simi
lar horse may be seen on a clay mould of a night-light from Pannonia (Fig. 
106). The horse skull found at the castrum of Albertfalva (Fig. 107), with 
its 44.2 frontal index would seem to have an eastern origin (it was, by the 
way, an old animal with overgrown teeth), bu t the fine facial part indicates 
tha t, in all probability, it had belonged to the same Roman breed. The in-

115 H ilzheim er, M., 1924, p . 151
116 H aberm eh l, K . H ., 1958, p . 105
117 N obis, G., 1955, p . 208; Boessneck, J . ,  1957a, p . 108; 1958a, p . 293; 1958b, pp . 

6 8 - 6 9 ;  p . 115; 1964, p . 223; H erre , W ., 1958, p . 35
118 A m schler, J .  W ., 1950, p . 483
lls T ra in inas, D ., 1935, pp . 26 — 27; R üeger, J . ,  1944, p . 236; W ürg ler, F . E ., 1955,

p . 266
170 S ickenberg, О ., 1938, p . 151
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F ig . 106. B ronze s ta tu e t te  o f a  horse. T a rh o s— 
V incesziget, R o m an  (2nd —3rd cen tu ries A .D .). 

H u n g a rian  N a tio n a l M useum , B u d ap est

complete skull from the cas
trum  a t Dunaújváros (Fig. 
108) m ay have originated 
from the same breed, bu t this 
has not yet been ascertained.

Rom an horse keeping in 
Pannonia has been studied in 
great detail mostly on the 
basis of w ritten sources, bu t 
also in consideration of the 
rare earlier osteological ex
aminations.121 The disserta
tion states th a t since “ in the 
early Iron Age the eastern 
horses of the Illyrians had 
supposedly become interbred 
with the western horses of the 
Celtic tribes th a t had settled

121 P e tő , M., 1966, p p . 1 ff.

F ig . 106. H orse  rep resen ted  on th e  im p rin t o f  a  c lay  m ould  o f a  n ig h t-lig h t. P an n o n ia , 
P eriod  o f th e  R o m an  E m pire . H u n g arian  N a tio n a l M useum , B u d ap est
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Fig. 107. Skull o f a  horse. B u d ap est — A lbertfa lva , P eriod  o f th e  R o m an  E m pire
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Fig. 108. Skull o f a  horse. D u n aú jv áro s . R o m an
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in the territo ry” “we cannot speak of a homogeneous (i.e. Pannonian) 
population of horses even in the period prior to the Roman Conquest.”122 
The horses of Europe in this period became very mixed by the Roman 
Conquest, by which were introduced horses from diverse Asian and African 
provinces and horses were transferred by m ilitary units from different 
regions of the Empire to d istant territories. Thus, for example, when in the 
2nd century A.D. eastern cavalry were transferred to  Pannonia “the Syrian 
and Thracian horses may have impregnated the Pannonian population of 
horses with strong eastern and southern elements” .123 In the paper, an attem pt 
has been made to establish the breed of horses which was introduced on the 
basis of the names of the troops garrisoned in Pannonia, from their former 
garrisons and from the names of the soldiers.124 In  this way, it would seem 
th a t it was chiefly western horses which reached Pannonia, although in 
some cases these may have been mixed with eastern and African elements. 
However, since after a certain time, only the names of the different units 
were m aintained and it m ust have been necessary to renew the stock of 
their horses several times, the results of these attem pts are to  be taken with 
strong reservations, a fact which, by the way, was emphasized by the author 
herself.

H O R S E S  O F T H E  M IG R A T IO N  P E R IO D

Unfortunately, we know very little about the horses of the people of 
Central and Eastern Europe, who lived beyond the territory  of the Roman 
Empire. Evidently, the horses of the Germanic and Celtic peoples were like 
those belonging to the western group of horses in the Iron Age. The Sar- 
m atians who were famous as horsemen (1st — 4th century A.D.) had bigger 
horses than  the former, although even their horses were somewhat smaller 
th an  those of the Romans. Their withers height may have been 132.50 
cm (on the basis of the metacarpals) and 131.44 (on the basis of the m eta
tarsals). Strabon (who was more or less a contemporary of Augustus) gives 
an interesting description of these horses:125 “The castration of horses is 
custom ary with all Scythian and Sarm atian peoples to make the animals 
obedient; for their horses are small, yet very fiery and disobedient.”

We know very little of the Huns’ horses. It is interesting that not a single 
usable horse bone has been found in the territory of the whole empire of the 
Huns. This is all the more deplorable as contemporary sources mention 
these horses with high appreciation. According to Vegetius Renatus for 
example . .For the purposes of war the Huns’ horses are by far the most 
suitable, on account of their endurance, working capacity and their resis
tance to cold and hunger.” “The Hunnish horses have large heads, curved 
like hooks, protruding eyes, narrow nostrils, broad jaws, strong and rigid 
necks; their manes hang down to their knees, their ribs are big, their back-

122 P e tő , M., 1966, p. 49
123 P e tő , M., 1966, p . 50
124 P e tő , M., 1966, pp . 51 ff.
125 S trabon , G eographica, V II . 4 — 8
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bones curved, and their tails shaggy; they have very strong shinbones and 
small feet, their hoofs being full and broad, and the soft parts hollow. Their 
whole body is angular with no fat a t all on the rump, nor are there any 
protuberances on the muscles; the sta tu re  is rather long than  tall; the trunk  
is vaulted, and the bones are strong; and the leanness of the horses is striking. 
B ut one forgets the ugly appearance of these horses as this is set off by their 
fine qualities: their sober nature, cleverness and their ability to endure any 
injuries very well.”120 All this is the opinion of a veterinary surgeon, a very 
valuable opinion concerning military horses, not so much with respect to  
the horse’s appearance bu t to  its nature and efficiency.

For the later centuries of the Migration Period, we have the additional 
evidence of bone samples. This refers particularly to  Germanic, Avar and 
H ungarian horses, for it was a widespread custom with these people to  
place his horse in the grave of the dead warrior. The Avars and Germanic 
peoples generally buried the whole horse, b u t sometimes only the skull and 
the feet in the grave; this la tte r custom was most usual with the Hungarians. 
(In the case of the Hungarians the horse had evidently been flayed and the 
fleshless head, along with the feet from the carpals and tarsals downwards 

sometimes the lower end of the radius and tibia being cut off with them  — 
were left in the hide.) U nfortunately, we do not always possess exact data  
concerning the Germanic burials of horses or those of the Avars and H un
garians outside the territory of Hungary. In  Hungary so far the bone 
samples of 107 Avar graves with horses and 76 Hungarian ones from the 
Period of the Magyar Conquest have been studied. The proportion according 
to age and sex of the buried Avar and Hungarian horses is the following:

ju v en ile  j  su b a d u lt  j  a d u lt   ̂ m a tu re  j  senile

Avar specimen 2 21 75 7 ! 2
% 1.9 19.6 70.1 6.5 J 1.9

H ungarian specimen — 39 35 1 1
% -  51.3 46.1 1.3 j 1.3

s ta llio n  I m a re  I u n d e fin a b le_______  I ______I_______ J_______
Avar specimen 49 — 58

% 45.8 -  54.2
H ungarian specimen 50 2 24

% 65.8 2.6 31.6

As is evident from the above tables mares were buried in only two graves 
from the Period of the Magyar Conquest. In  all other graves with horses 
whether Avar or Hungarian of the Period of the Conquest, there were always

ив p  V egetius R en a tu s , I I I .  p . 6
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stallions or geldings whenever it was possible to ascertain the sex of the 
horses, a t all. (Similarly, it was mostly stallions or geldings th a t had been 
found in Germanic graves with horses.) These examinations of ours have 
the advantage th a t it is easier to  compare the horses of the three ethnic 
groups, and, moreover, the investigations are not disturbed by differences 
in sexual-dimorphism. The m ajority of the horses buried were animals 
between 3 and 10 years of age; th a t is the horses were killed in their prime 
to  be given to the warriors as companions in the other world. The Germanic 
horses were buried a t about the same age. Nevertheless, there is a rather 
greater num ber of subadult animals among the H ungarian horses, and this 
has influenced the picture which has been formed about their size (see 
below).

The fact th a t the Hungarians of the Period of the Conquest buried only 
the skulls and feet of their horses excludes the possibility of comparing 
body proportions of these animals with those of Avar and Germanic horses. 
We have compared the horses of the two latter peoples bu t have not found 
any differences between them.

On the basis of the proportions of extrem ity bones, Duerst made a dis
tinction between running (“warm blooded” ) horses and tro tting  (“cold 
blooded” ) ones. According to  him the former have relatively shorter upper 
forelegs.127 Müller considered it strange th a t this did not hold good for the 
Grossörner-Molmeck horses which he had described and considered to have 
been “ancient cold blooded” horses.128 In  Nobis’ opinion the two above- 
mentioned types of horses cannot be distinguished on account of the very 
wide variation range of D uerst’s values.129 The examination of the Avar 
horses of Boly revealed that, although they had been of eastern origin, only 
one among them  approxim ated the values which Duerst had set for run 
ning horses.130 The Bavarian horses of Linz-Zizlau also showed very wide 
variation and did not differ a t all from the horses of the Avar cemetery of 
Boly.131 Müller’s examination of the Avar horses of Nővé Zámky showed 
the same results.132 Exploring the question on the basis of the large am ount 
of material which we have examined we can only observe th a t Avar and 
Germanic horses cannot be distinguished from one another by D uerst’s 
criterion.

B ut our examinations in this direction led to another result, th a t is the 
distinction of stallions from geldings on the basis of the proportions of 
extrem ity bones. On horses’ skeletons the os sacrum and the pelvis are 
mostly incomplete and therefore of no use in the determ ination of the 
sexes so th a t this mostly has to be performed by ascertaining whether or not 
the animal had well-developed canines. In  the case of well-developed canines 
the animal is usually considered a stallion, and otherwise a mare. B ut since 
recent examinations have shown th a t 22 per cent of pony mares have ca-

127 D uerst, U . J . ,  1908, pp . 410 ff.
128 M üller, H . H ., 1966, p . 671
129 N obis, G ., 1962, p . 140
130 B ökönyi, S., 1963a, pp . 97—98
131 B ökönyi, S., 1966, p . 10
132 M üller, H . H ., 1966, p . 208
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nines,133 this m ethod does not seem to be expedient. On the other hand, an 
examination of the proportion of extrem ity bones indicates the presence of 
a group among the horses with canines and with long metapodials. Moreover, 
the metapodials of these horses were not only long bu t also very slender 
and it is these horses which may have been geldings. Unfortunately, their 
separation from the stallions was not extremely clear (which may have 
been due to the fact th a t some of the stallions were gelded only when they 
were adults and by then they had grown to the proportions characteristic 
of stallions); on the other hand when the length of the m etacarpals of an 
Avar or Germanic horse amounts to a t least 23 per cent of the to ta l length 
of the fore limbs, th a t is, when the length of the m etatarsal is a t least 26.7 
per cent of the to ta l length of the hind-extremities and their slenderness 
index is below 14.5 and 11.5 respectively, we may suspect a castrated 
animal.

The size of the three groups of horses mentioned above — Germanic, 
Avar, and Hungarian of the Period of the Conquest — was also very similar: 
136—137 cm on the average. (See Table 3 for the average withers height of 
Hungarian horses of the Period of the Conquest and of Avar horses.) The 
average withers height of Germanic horses on the basis of the metacarpals 
(81 specimens) was 136.47 cm, and on the basis of the m etatarsals (78 speci
mens) 137.67 cm. The withers height of most of these horses was between 
130 and 145 cm, although there also occurred smaller and bigger individuals 
with 122- 124 and 150—160 cm withers height respectively. Pigmy horses 
with withers height of about 100 cm, which occurred not infrequently with 
Celtic peoples, did not occur in the Migration Period.

Thus, as far as withers height is concerned, the size of the horses of the 
Migration Period reached th a t of the eastern group of Iron Age horses. 
No doubt, the effect which the Roman horses exerted in improving the 
stock of primitive horses over the whole territory  of the Em pire and 
even in neighbouring regions musthave been considerable. B ut in our opin
ion the influence of the mass of ea stern horses which spread to  Europe with 
the various successive waves of the Migration of Peoples m ust have been 
even more significant. These horses which were larger and better from the 
breeder’s point of view than  the western ones, with the exception of Roman 
horses, exerted a stronger effect just by their very mass — particularly in 
regions beyond the boundaries of the Roman Empire — than  the Roman 
horses which had been introduced into the territories in question in smaller 
numbers. Thus the former were easily able to shape the whole population 
of horses of Central and Eastern Europe to  their own likeness and render 
it homogeneous.

This homogeneity is reflected in the slenderness ratios of horse m eta
podials in the Migration Period. As is shown in Table 4 the slenderness index 
of the m etacarpals of Avar horses (115 specimens) is 15.12, for Hungarian 
horses of the Conquest Period (84specimens) is 14.76 and it is 14.90 for Ger
manic horses (81 specimens). The same indexes of the m etatarsals are 11.70 
(117 specimens), 11.45 (92 specimens) and 11.60 (78 specimens) respectively.

133 H ab erm eh l, K . H ., 1961, p . 54
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From this point of view, therefore, Germanic horses stood between the Avar 
horses and the Hungarian horses of the Period of the Magyar Conquest. 
(Since there were many horses aged between two and a half and five and a 
half years among the Hungarian horses, whose metapodials had perhaps 
not reached their full breadth, their slenderness index should really be 
somewhat higher, almost equalling th a t of Germanic horses.)

All the above-mentioned facts prove th a t in Migration Period Europe it 
is impossible to distinguish the eastern and western group of horses on the 
basis of their extrem ity bones. In  spite of all expectations, the Germanic 
horses have not proved to  be the “ancient cold blood” type because their 
stature and proportions were identical to those of Avar and Hungarian 
horses, whose eastern origin leaves no doubt. To be more precise, in the Mi
gration Period a homogeneous horse population, though with a wide range 
of variation, existed in Central and Eastern Europe (Figs 109 110). This
is a somewhat painful admission, especially if one considers the great num ber 
of attem pts made by different authors, which were aimed a t finding the 
characteristic type of horses belonging to  different peoples and a t exploring 
the origin of these horses, respectively. On the other hand, we are forced 
to  this conclusion if we take into consideration the conditions prevailing 
in the horse keeping of Europe in the Migration Period.

As we have seen in the examples of other species, conscious animal breed
ing disappeared for a long time from Europe after the fall of the Roman 
Empire. Its  rudiments did, in fact, survive in the breeding of horses and 
dogs, bu t this did not go as far as breeding within segregated breeds. No 
doubt, every horse keeper would have liked to  acquire the better quality 
eastern horses, but he would not have gone to  such length as to breed from 
these alone and exclude his own smaller horses. In  addition, the Migration 
Period, as is suggested by its name, was a real “golden age” of the move
ments of peoples, of incursions and m arauding campaigns. Consequently, 
the horses became widely distributed and were used for breeding in each 
region. Indisputably, whether it was the Magyars or the Avars who captured 
Germanic horses, or the other way round, there is no doubt th a t the horses 
were not killed but added to  and interbred with the local stock. Thus it is 
not surprising th a t a uniform population of horses emerged.

Towards the end of the Migration Period, breeding selection and con
scious horse breeding began to reappear. I t  was in this period th a t the first 
large, heavy “cold blood” horses th a t is to say “western horses” in the modern 
meaning of the term, appeared.134 They are apparent also on our diagrams 
in particular among the Germanic horses, and perhaps among the Avar 
horses as well. They were thick-legged horses, though their legs were no 
thicker relatively than  those of some of the small individuals.

Heavy “cold blood” horses were bred for war purposes, for in this period 
heavy knightly armour appeared and large horses were needed for carrying 
riders in armour. I t  is interesting to  note th a t the first horseshoes appeared 
in Central Europe in the 9 th - 10th century, more or less a t the time when

J3‘ N obis, G., 1955, p . 208; 1957, p . 45; H erre , W ., 1958, p . 35; B oessneck, J . ,  1958a, 
p . 293
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heavy horses were first bred. Since their weak hoofs need shoeing more than 
those of the eastern horses it is not impossible th a t there was a connexion 
between the emergence of heavy horses and the introduction of shoeing.135

о  A v a r  h o r s e s  
•  E a r l y  H u n g a r i a n  h o r s e s  
♦ G e r m a n i c  h o r s e s

F ig . 109. V aria tio n  o f horse m e taca rp a ls  in  th e  M igration  P eriod

The only difference between Germanic horses and eastern horses of the 
Avars and Hungarians of the Period of the Magyar Conquest is to  be seen 
in the structure of the skull. Unfortunately there is not the same ample 
m aterial to  investigate this as for the study of previous aspects. Only 15 
skulls of Avar horses and 34 Hungarian ones of the Period of the Magyar 
Conquest are available for comparison with the measurements of 19 skulls 
of Germanic horses. (Only complete skulls can be used for these examina-

135 Kasparek, M. U ., 1958, p. 42
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tions, for the basal length has to  be measured and compared with other 
measurements, bu t we also included a much greater number of incomplete 
skulls within the scope of our comparisons.) No results have been achieved 
in most cases by comparing different parts of skulls and skull proportions, 
for example, the comparison of the length of sets of teeth, of the proportion

Fig. 110. V aria tion  o f  horse m e ta ta rsa ls  in  th e  M igration  P eriod

between the facial part of the skull and the brain case of the pattern  of the 
molars, of the form of orbits, etc. However, there does seem to be a differ
ence in the relationship between frontal breadth and basal length, which 
is expressed by the frontal index (frontal breadth/basal length X  100) 
between Germanic horses on the one hand and Avar horses and Hungarian 
ones of the time of the Conquest on the other.136 Figures 111 — 112 show 
th a t most of the horses belonging to the latter group have broader foreheads 
than  the Germanic horses. Most of the Germanic horses are in one group, 
whereas four of them (three of the skulls originating from the Alamann

136 W e suspected  th is  before (1960c, pp . 93 — 94; 1963a, pp . 93— 94)
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graves of the 6th century a t Niederstotzingen and the fourth from Iceland 
from a period synchronous with the Magyar Conquest) are absolutely dif
ferent with their markedly narrow foreheads. On the other hand, the frontal 
index of some Avar and Hungarian horses is to be found among those of the

1 7 0  1 8 0  1 9 0  2 0 0  2 1 0  2 2 0  2 3 0  2 4 0

о  A v a r  h o r s e s  
.  E a r l y  H u n g a r i a n  h o r s e s  
+  G e r m a n i c  h o r s e s

F ig . 111. V aria tion  o f horse skulls (basal len g th /fro n ta l b read th ) in  th e  M igration  P eriod

Germanic horses, bu t still far away from the above-mentioned four Ger
manic skulls. (The two surviving tar-pan skulls fall in the centre of the range 
of variation of Avar and Hungarian horses and reveal clearly the links of 
origin.) The measurements and indices of the skulls are shown in Table 5.

No doubt a great many Germanic horses differ from the Avar and H un
garian horses of eastern origin, by having narrower forehead. However,
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since — with the exception of the four skulls of Germanic horses mentioned 
above — they do not differ sharply from the eastern group and since several 
of their skulls fall within the range of variation of the eastern group, so 
th a t there is an actual overlapping of the two groups, it seemed necessary 
use statistical methods to determine whether or not the two groups are in 
fact distinct. The statistical analysis indicated th a t the difference between 
the two groups is a significant one.

b
520 
510- 
500- 
490 
480 
470 
460 
45 0 
440- 
430

о  A v a r  h o r s e s  
•  E a r l y  H u n g a r i a n  h o r s e s  
- » - G e r m a n i c  h o r s e s

Fig. 112. V aria tio n  o f horse skulls (basal le n g th /fro n ta l index) in  th e  M igra tion  P eriod
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Craniologically there is a difference, though not a general one, between 
Hungarian horses of the Period of the Magyar Conquest and Avar horses. 
Both of them  have broad foreheads, bu t whereas the forehead of Avar 
horses is convex (Figs 113—118) and the orbits are rather narrow (oval 
lengthwise), most Hungarian horses have straight or indented foreheads 
with wide orbits extending to the forehead. In  fact their dorsal edges often 
rise above the plane of the forehead (Figs 119 -124), as seen very clearly 
in the Hungarian horse skulls found a t Szentes-Borbásföld, which repre
sent more or less the general type of Hungarian horses of the Period of the 
Magyar Conquest.

This skull form of Hungarian horses of the time of the Conquest throws 
some light on the origin of these animals. The question of the origin of 
Hungarian horses has been hotly debated since its first discussion. The first 
author to write about Hungarian horses of the Period of the Conquest was 
Brummel, in whose opinion the Hungarian type of horse corresponded to 
the Mongolian type.137 A similar view was set forth by Besskó138 and D. 
Nagy.139 140 Hankó, on the other hand, traced back the horse of the conquering 
Magyars to the tarpan.uo By the analogy of ancient breeds of Hungarian

137 B rum m el, G y., 1900, p . 32
138 B esskó, J . ,  1906, p . 149
139 N agy , D ., 1936, pp . 991 ff.
140 H ankó , В ., 1936a, p . 21
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TABLE 5

Germanic horses

site basal length frontal breadth frontal index

j
Iceland 468 ! 167 35.7
Stotzingen 486 174 35.8
Stotzingen 519 187 36.0
Stotzingen 504 189 37.5
Oseberg 484 194 40.1
Oseberg 495 j  200 40.1
Barsbek 472 192 40.7
Oseberg 490 200 40.8
Rasbokil 498 204 41.0
Oseberg 499 206* 41.3
Nydam 475 197 41.5
Barsbek 458 190 41.5
Grossörner — Molmeck 483 201 41.6
Grossörner — Molmeck 498 209 41.9
Barsbek 454 192 42.3
Quedlinburg 472 203 43.0
Valsgärda 476 205.5 43.2
W urten 472 I  208 44.1
Gokstad 451 202 44.8

A va r horses

site basal length j  frontal breadth I  frontal index

Óbuda 482 | 19) 39.6
Nővé Zámky 496 211 42.5
Deszk G 457 i  195 j  42.7
Boly I 490* i  214 j  43.7
Unknown site 460 i  202 j  43.9
Óbuda 504 I 223 i 44.2
Boly 458 i  203 44.3
Keszthely 515 I 228 44.3
Orosháza 465 \ 211 45.4
Pókaszepetk 470 | 215 45.7
Szeged—Makkoserdő 510 j 234 45.9
Pókaszepetk 457 ! 210 46.0
Boly 467 215 46.0
Keszthely 474 i  220 46.4
Szőreg—Téglagyár 456 215 47.1

* A p p ro x im ate  m easurem en ts.

dogs Anghi also recently suggested th a t the H ungarian horse originated 
from the Mongolian wild horse, bu t he added th a t tarpan blood had also 
been introduced later in these horses in the course of the migrations.141 The 
above-mentioned features (the indented forehead and the wide orbits rising 
above the plane of the forehead) are certainly characteristic of the tarpan

141 A nghi, Cs„ 1959, p . 192
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TABLE 5 (cont’d)

H u n g a r ia n  h orses o f th e  t im e  of th e  M a g y a r  C on qu est

s ite  b a sa l le n g th  f ro n ta l  b r e a d th  ; f ro n ta l  in d ex

T iszaeszlár — B ashalom  456 189 41.4
K ecskem ét 426 182 41.8
O rosháza 453 190 41.9
K ecskem ét 457 192 42.0
K ecskem ét 467 196 42.0
ö tte v é n y  479 201 42.0
Szentes —B orbásföld  478 202 42.3
Szentes —B orbásföld  459 194 42.3
K oronczó 449 191 42.5
P esterzsébet 463 198 42.8
N agylók 485 208 42.9
K ő b án y a  450 194 43.1
Szentes —B orbásföld  485 210 43.3
K ü b ek h áza  465 202 43.4
K ü b ek h áza  440 191 43.4
Szentes —B orbásföld  456 198 43.4
V árosföld 475 207 43.6
Jánosszá llás 469 205 43.7
K enézlő 465 204 43.7
Szentes —B orbásföld  487 213.5 43.8
K om árom  479 210 43.8
D orm ánd  — H á n y i p u sz ta  455 200 44.0
T iszanána  460 204 44.3
Szabolcs m egye 467 208 44.5
R étközberencs 490 218 44.5
Jánosszállás 500 223 44.6
N agykőrös 471 211 44.8
T iszaeszlár —Bashalom  468* 210 44.9
O rosháza 483 217 44.9
H é k ú t  482 217 45.0
B iharkeresztes 485 220 45.4
M ohács 490 224 45.7
Szentes —B orbásföld  463 212 45.8
C sanytelek 444 208 46.8

S u m m a r y

s ite  i n  m in . i m ax . M

G erm anic horses 19 35.7 44.8 40.7

A var horses 15 39.6 47.1 44.5

H u n g arian  horses o f th e  tim e  of
th e  M agyar C onquest 34 41.4 46.8 43.7

but not of the Przevalsky horse. In  the Institu te  of Zoology of the 
Soviet Academy of Sciences in Leningrad in 1962 we had the opportunity 
to  study one of the preserved tar pan  skulls. I t  shows exactly the same fea
tures as those indicated above and could, in fact, be m istaken for an average 
Hungarian horse skull of the Period of the Magyar Conquest.
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Fig. 113. Skull o f a h o rse . K esz th e ly —Á lta lános iskola (P rim a ry  School). A v a r
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Fig. 114. Skull o f a  horse. Ó b u d a —Szőllő u tca . A v ar
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Fig. 115. Skull o f a  horse. O rosháza, A var
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F ig . 116. Skull o f a  horse. P ókaszepetk , A v ar
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F ig . 117. Skull o f a  horse. P ókaszepe tk , A v a r
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F ig . 118. Skull o f a  horse. P ókaszepetk , A var
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F ig . 119. Skull o f a  horse. H ék u t, P eriod  o f th e  M agyar C onquest
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Fig. 120. Skull o f  a  horse. K oroncó, P eriod  o f  th e  M agyar C onquest
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F ig . 121. Skull o f a  horse. S zen tes—B orbásföld , P eriod  o f  th e  M agyar C onquest
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Fig. 122. Skull o f a  horse. Szentes — B orbásfö ld , P eriod  o f th e  M agyar C onquest
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Fig. 124. Skull of a horse. Tiszaeszlár — Bashalom, Period of the M agyar Conquest
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S H A M A N  H O R S E S

A number of interesting problems arose in connexion with the horses 
buried in graves of the Migration Period. In  1952 Zalkin142 and ourselves143 
found many lame horses in Scythian graves. We later found lame horses 
among those buried in the Avar cemetery of Boly144 and the Bavarian 
cemetery of Linz-Zizlau.145

We formerly explained the placing of lame and sick horses in graves by 
the fact th a t a t the time of burial, the funeral rites had become obsolete 
and survived only in their form, but had lost their content so th a t there 
was a trend towards killing useless animals for the deceased. I t  was also 
suggested th a t those animals which revealed pathological symptoms m ust 
have been the favourite horses, the companions-at-arms of the buried 
warriors, horses which were kept even when they were diseased so th a t 
they could be buried together with their masters.

However, recently in an Avar cemetery excavated by I. Kovrig in the 
town of Keszthely, the skeleton of a horse was discovered, which suggests 
another explanation. I t  was the skeleton of an adult stallion, on which the 
following deformations were to be seen: 17 dorsal and lum bar vertebrae 
of the spine showed adhesions (Fig. 125); the tarsus of the left hind foot was 
rigid due to arthritis chronica deformans, so th a t the animal was lame; 
and finally on the incisor section of the mandibula, in front of the left I 3 
there was a superfluous incisor which m ust have been conspicuous from the 
outside (Fig. 126). This latter feature particularly a ttrac ted  our attention, 
since shamans also had superfluous teeth. We then looked up the folklore 
about shaman horses.

I t  is very interesting to note th a t folk tales mention th a t magic horses 
not only had one superfluous tooth, bu t also in every case had been poor, 
often lame animals before they were turned by magic into shaman horses.

Thus, for example, in one variant of the tale about the three horses of a 
tvitch, the lad in her service chose the worst of the horses because he had 
been told th a t it was a magic horse. In  another variant the lad — following 
the  advice of the magic mare — asked only for a poor horse in return  for 
his services. In  a th ird  variant the magic horse was definitely lame.

In  a variant of the tale about the tree reaching the sky, the lad asked the 
old woman for a horse th a t could hardly stand on its legs — and this animal 
turned into a magic horse. In  yet another variant, the young swine herd 
tended three foals and a fourth, poor one, which could hardly to tter, more
over it had five legs. This turned out to  be the magic horse.

According to  a folk tale of Kalotaszeg in Transylvania, Vitéz Palkó (Vali
an t Paul) chooses an old, feeble, six-legged horse, because it  is a magic 
horse. In  another tale the youngest prince chooses the worst horse; in an
other, Borsszem Jankó (Peppercorn John), the king’s youngest son, chooses 
three times a very worthless horse, which then turns into a magic one.

141 Zalkin, V. I . ,  1952, p . 154
143 B ökönyi, S., 1952b, p . 109
141 B ökönyi, S., 1963a, pp . 98 — 99
145 B ökönyi, S., 1965, pp . 9 — 10
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Thus, the magic horses of all the folk tales have two essential qualities: 
superfluous teeth and lameness. The same two qualities can be seen on some 
of the horse skeletons found in graves of the Migration Peried, in particular 
in those of the Avars. Although the superfluous teeth are not always in 
such conspicuous places as th a t of the horse found in the Keszthely grave, 
most of these horses have them. In  most cases they are rudim entary so-

F ig . 125. D orsa l an d  lu m b er v e rteb rae  show ing adhesions o f th e  horse in  g rav e  No. t
o f K eszthely . A v ar

called “wolf-teeth” , in front of the first premolar. These are the origina 
first premolars of the horse species, bu t in the course of evolution they dis
appeared and are to be found with domestic horses only very rarely as a 
kind of atavism. The same teeth often occur in horses found in H ungarian 
graves of the Period of the Conquest. The other quality of shaman horses 
is their poor state of health and lameness, which can often be found in 
horses of Avar graves. On the bones of these animals, chronic pathological 
deformations frequently occur. (The deformations of the vertebrae of the 
horse excavated a t Keszthely m ust have taken several years to get to such a 
state, so th a t the animal could not have been used for any work for many 
years.)

The m otif of the magic horse — as dem onstrated by Solymossy — occurs, 
in general, in folklore of an oriental type, conceived in the spirit of sham an-
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Fig. 126. S uperfluous incisor on th e  ex te rn a l 
side o f  le f t I 3 o f th e  horse in  g rave  N o. 1 of 

K esz the ly . A var

ism.146 This tallies with the 
fact th a t so far it has been 
possible to find lame diseased 
animals only in the graves of 
peoples of eastern origin, or in 
cemeteries in which marked 
eastern elements were evident 
in their material. There must 
have been some m ark on the 
horses placed in the graves 
which distinguished them  as 
magic horses, so th a t they 
were not killed, even though 
they were of no use, bu t kept 
to be placed beside the dead. 
Evidently, this distinguishing 
mark m ust have been, above 
all, the superfluous tooth, al
though possibly some other 
external characteristics were 
also prescribed, or perhaps 
the origin of the horse was 
the decisive point. I t  is not 
impossible th a t these horses 
were the shamans’ horses, 
animals to  which extraordin
ary, magic powers were a t
tributed, and th a t after the 
death of their masters they 
were pu t into the grave to 
gether.

H O R S E S  O F T H E  M ID D L E  A G E S

In  the first centuries of the Middle Ages the horse population did not 
undergo great changes from the situation in the Migration Period. Horses 
more or less like those of the previous period, continued to exist everywhere, 
except th a t in Central Europe “cold blood'1’’ horses became more frequent. 
In  addition, breeds began to emerge among the “warm blood” horses, al
though this process did not become fully developed until the Late Middle 
Ages.

In  Mediaeval Russia, the average withers height of horses was 132.56 
cm, with horses of withers height between 120 and 140 cm in the majority. 
Individuals of 152 —160 cm withers height also occurred but only rarely. 
The population of horses in Mediaeval Russia was fairly homogeneous, for

i16 Solym ossy, S., 1929, pp . 133 ff.
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there was only a difference of 2.24 cm a t most between the average withers 
height of horses in the six largest cities (Novgorod, Pskov, S taraya Ladoga, 
Moscow, S taraya Razany and Grodno).147 W ritten sources indicate th a t 
several breeds existed among the horses. The valuable horses belonging to 
the Princes were brandm arked.148 Castration m ust have been quite frequent, 
for kits of equipment for gelding have often been excavated. In  Staraya 
Ladoga a “pipe” used for curbing horses was also found.149 In the southern, 
steppe part of the country, horse breeding was much more developed than  in 
the north .150

Horses in Mediaeval Latvia were smaller than  in Russia, their average 
withers height being 122.4 cm.151 In  the Lielupe Basin the horses were 
particularly small, whereas the horses of Daugave Valley approached more 
the size of Russian horses. Similarly small horses seem to have lived in 
Byelorussia too and it is not impossible th a t the horses of both territories 
can be traced back to Vetulani’s forest tarpan.

Polish horses were also smaller in the Early Middle Ages,152 with large 
individuals occurring only rarely among them .153 These la tte r were often 
“cold blood” horses. The withers height of the mediaeval horses of Pomerania 
was 121 — 146 cm, the m ajority falling within V itt’s size group of 126 — 
138 m154.

At Budmerice in Slovakia (1 4 th - 15th centuries), Ambros found horses 
which were smaller than  those of the Avars. Their withers height was 131 
and 133 cm.155

A medium-sized horse was discovered a t Burg Grenchen (11th—13th 
century) in Switzerland.156 In Germany, Herre found a variable horse 
population in Ham burg with fine bones and withers height of 120—150 
cm,157 whereas a t Burgheim (7th—9th century the horses were of 135—140 
cm withers height, somewhat stockier than  those of the Period of the Rom an 
Em pire.158 The m ajority of the horses from Hannover (chiefly 11th—15th 
century) were of 130—140 cm withers height, though heavy “cold-bloods” 
of 150 cm withers height also occurred.159 In Berlin-Köpenick (9th—14th 
century) there was evidence o f a highly variable local heavy (?) breed. A t this 
site no difference in the form of growth between the horses of the Slav and 
then of the German period was observable.160

o ’ Z alkin, V . I . ,  1956, pp . 9 2 - 9 3  
148 L ebasheva, V. P „  1956, p . 119 
148 L ebasheva, V. P ., 1956, pp . 122— 123
150 L ebasheva, V. P ., 1956, p . 121
151 Z alkin, V . I . ,  1961a, pp . 209 — 210
152 K ry siak , K ., 1950, p . 233; 1956b, p . 10; K ubasiew icz, M., 1957b, p . 195; 1963, 

p . 233; Sobocinski, M., 1964, p . 191
153 R eich , H ., 1938, p . 6; K ubasiew icz, M., 1959, p p . 149 —150; K ubasiew icz, M., 

G aw likow ski, J . ,  1965, pp . 103— 104; Sobocinski, M., 1963, p . 80
154 K ubasiew icz, M., 1962, p p . 92—93
155 A m bros, C., 1959a, p . 568; 1962b, p . 302
156 S tam pfli, H . R ., 1962a, p . 169
157 H erre , W ., 1950a, p . 12; 1950b, p . 118
158 B oessneck, J . ,  1958b, p . 115
159 M üller, H . H ., 1959, p . 231 
180 M üller, H . H ., 1962b, p . 106
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Ivanov described horses of 
129 147 cm withers height
which were excavated at 
Popina in Bulgaria, dating 
to  the 4th 7 th  and the 
9th 12th century.161

On the basis of the scanty 
material formerly a t our dis
posal we thought th a t the 
withers height of horses in the 
Period of the Árpád D ynasty 
had increased by approx. 
10 cm from th a t of the Period 
of the Conquest.162 But the 
ample material studied since 
seems to  show th a t this in
crease in size did not take 
place until the 14th 15th 
century. The m ajority of 
Hungarian horses in the Early 
Middle Ages were light, “rearm 
blood," animals with withers 
height of approx. 135 cm, 
which rose to over 140 cm 
only a t the end of the Middle 
Ages. The earliest evidence of 
heavy, “cold blood" horses 
has been dated to the Period 
of the Árpád D ynasty (Tisza- 
lök, 11th—13th century, Fig. 
127 ;163 Buda Castle 13th cen
tu ry ;164 Szeghalom, 13th — 
14th century). Heavy horses 
were used more by knights 
coming from the west and by 
the aristocracy. A horse of 
this kind is depicted in the 
Illum inated Chronicle (c. 

1370) as having been sent to the Magyar Chieftain Árpád from the Slav 
Prince Svatopluk; the m ajority of the conquering Magyars are riding 
on such horses in the pictures of the Illum inated Chronicle, and in 
the same codex King St. László (Ladislas) is also m ounted on a western 
horse a t his joust with a Cumanian warrior. On one of the ornam ental

F ig . 127. Skull o f a  horse w ith  traces  o f pole-axe 
blow s on th e  fro n t. T iszalök —R ázom , P eriod  of 

th e  Á rpád  D y n asty

1,1 Iv an o v , S., 1956, p. 95
162 B ökönyi, S., 1961b, p . 106; 1962b, p . 12; 1963b, p . 410
163 B ökönyi, S., 1961b, p . 106; 1962b, p. 12
164 B ökönyi, S., 1963b, p . 410
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saddles of the Order of the Dragon founded by King Sigismund one of the 
riders is also represented m ounted on a heavy, “cold blood” horse.

Evidence of horse breeding in Mediaeval H ungary is provided by not only 
bone samples but also written sources. The description given by Bertrandon 
de la Brocquiere, who travelled through H ungary in 1433, is characteristic 
of the extent of Hungarian horse breeding. According to  him in Szeged 
“ . . . if anyone wanted to obtain three to  four thousand horses he could 
find th a t many in this city. The horses are so cheap th a t for ten Hungarian 
forints one could buy a fine Hungarian stallion” . “ Setting out from Szeged 
I  arrived a t a town. My journey led me again across a beautiful plain, where 
the horses lived quite freely, like wild animals, and yet fine studs abound, 
th a t is why there are so many horses to be seen a t the Szeged m arket.” “ In 
Pest there are a great many horse-dealers, so tha t, if one wanted to buy 
two thousand good horses, one would surely be able to get them  here. They 
are sold by stables of ten horses, the price of each stable being 200 forints. 
I have seen horses, two or three of which would be well worth th a t price. 
Most of them  come from the Transylvanian Mountains which form the 
boundaries of Hungary. I have bought an excellent runner. Nearly all of 
them are saddle horses. A fault is th a t they are a bit recalcitrant and they 
are particularly difficult to shoe.” ies

I t  was not only western horses but eastern ones as well th a t had found 
their way to Hungary during the Period of the Árpád Dynasty. As m ention
ed by Master Rogerius, numerous Mongolian horses came into Hungarian 
possession after the Mongolian invasion of Hungary in 1241—42.106 The 
fact th a t these animals survived for a long time as independent breeds is 
proved by the record dated 1293 according to which Judge László ad ju 
dicated four oxen and a Mongolian horse to the serf Csud.166 167 There is an 
interesting mediaeval record of horse diseases: In  1314 Bálint Szolniki 
and the Bárcais of Bárca’s family were given in compensation for the 
assassination of Edus Bárcai, 70 M as blood money, as well as cloth, 
weapons and a broken-winded, lame horse (“ . . . equo flegmatico et 
claudo” ).1C8

From the Period of the Árpád D ynasty we know very few colours of 
horses. The name “ Szeg” of King St. László’s horse, known from his legend, 
originated from the anim al’s colour; in 1296 Péter Váradi returned a horse 
a t Pécsvárad which had been stolen by the people of K onrád (of Óvár) 
(“ . . . equum alma hymu peeg coloris . . .” ).16# In  1432 the colour “tar” 
and in 1557 the “tarfakó”11 * 170" appeared in documents, bu t in the 17th—18th 
century minutes of the City of Debrecen more than  two dozen colours of 
horses are mentioned.171 Ottó Herman collected 321 expressions to indi-

166 Szam ota , I ., 1891, pp . 92 — 93
188 B elényesy, M., 1956, p. 24 
187 Ib id .
168 G yörffy , G y., 1963, p . 149
189 G yörffy , G y., 1963, p . 366
170 S zam ota , I., Zolnai, G y., 1902— 1906, p . 96
171 H an k ó , В ., 1936a, p . 13
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cate the colour of horses from Hungarian herdsmen of which twelve referred 
just to  colour variants of bay horses.172

W ith the increase in conscious breeding, the numbers of different breeds 
began to multiply. The Turkish occupation, which introduced excellent 
oriental horses into Hungary, was also partly  responsible for this, e.g. the 
skeleton of a horse buried with Arab gear was found in the layers dating to 
the Turkish occupation excavated in Buda Castle; with its exceptionally 
fine head it displayed the form of the best Arab thoroughbreds in South 
East and Central Europe. In  contemporary Hungarian lists of animals, 
Turkish horses were always included, and it is to them th a t the Hungarian 
scrub horses owe their form which is reminiscent of those of Arab horses.

To summarize the evolution of domestic horses in Central and Eastern 
Europe, it can be stated th a t there were two populations of wild horses - 
one in Central Europe and the other in South Russia and the Southern 
Ukraine - which were probably different in size and in their skull form. 
From there, after the domestication in the late Neolithic early Copper 
Age, two groups of domestic horses emerged as early as in the Bronze 
Age. The eastern group comprised bigger horses and the western group 
smaller horses; thus the size relations were quite the opposite of those of 
present types of horses. The same situation continued in the Iron Age. 
B ut during the Period of the Roman Empire, the types of horses became 
more mixed. In  addition, as a result of deliberate breeding, large horses 
were evolved, although these had disappeared by the end of the period. 
The great mass of eastern horses th a t spread to Europe during the Migration 
Period shaped the whole Central European horse population to their own 
likeness, so th a t it is not possible to distinguish on the basis of stature the 
horses of the eastern from those of the western peoples of the Migration 
Period. Western heavy, “cold blood” horses, in the modern meaning of the 
term, emerged a t the end of the Migration Period and the beginning of the 
Middle Ages.

172 H erm an , 0 . ,  1914, pp . 338 ff.
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TH E ASS

Asses (A sinus) belong to a single species (Equus [ A-sinus\ asinus L.), 
which can be divided into three subspecies. The Nubian subspecies (Equus 
[.Asinus] asinus africanus Eitz.) is reddish or bluish grey, the abdomen and 
the inner side of the legs being lighter; it has a sharply m arked dark stripe 
along the back and a shorter one crosswise along the shoulders; on the legs, 
blurred horizontal stripes can be seen. This subspecies formerly lived in vast 
territories in the eastern part of Africa (it even occurred in Egypt, where 
it was hunted by Tutankham en in the 14th century B.C. and by the Pharaoh 
Ramses I I I  in the 12th century B.C.1). L ater it withdrew to ever diminishing 
territories, by the beginning of the present century it existed only in the 
region between the Nile, the Red Sea and the Abyssinian Plateau. In the 
’twenties, it became extinct in its wild form and is to  be found today only 
in zoos.2 The Somalian subspecies (Equus [A sinus] asinus somaliensis 
Noack) is much bigger than  the former, with a stronger structure and more 
vividly coloured and marked. The basic colour is more intensely reddish or 
bluish grey than  th a t of the Nubian ass, the whiteness of the belly and legs 
being strongly contrasting with the ground colour; the stripe along the 
back is narrow, or even missing along with the horizontal stripe along the 
shoulders; on the other hand the stripes on the legs are always vivid. At 
present, this subspecies lives only in the territory of Somaliland, although 
its distribution used to  be much larger.3 We know very little about the 
th ird  subspecies (Equus \Asinus] asinus atlanticus Thom.). On the basis of 
its representations and bone samples, which have not been examined 
thoroughly, we know only th a t a subspecies of wild asses also used to  live 
in North W est Africa, in the Atlas Mountains.4 This ass was often represented 
on the Roman mosaics but it seems to have become extinct after the Period 
of the Roman Empire.5 The distribution areas of the three subspecies was 
a t one tim e contiguous.

Formerly there existed another special form of wild ass, the Equus 
(A sinus) hydruntinus Reg.6 This type holds a very special place among 
the Equidae, for its teeth resembled those of asses but its extrem ity

1 Antonius, О., 1922, p. 248
2 Zeuner, F . E ., 1963, p . 374; Z euner believes t h a t  th e  w ild asses w hich occasionally  

ap p ea r in  N u b ia  a t  p resen t are , in  a ll p ro b ab ility , fera l ones
3 A nton ius, О., 1922, p . 248; W erth , E ., 1929, p . 343
1 Zeuner, F . E ., 1963, p . 374
5 In  Z euner’s view  th is  an im al m ay  possib ly  be iden tica l w ith  th e  A s in u s  h y d r u n tin u s
6 S tasi, P . E ., R egalia , E ., 1904, pp . 24 ff.
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bones, particularly its metapodials were reminiscent of those of half-asses. 
Equus ( Asinus) hydruntinus Reg. lived in the southern part of Europe, 
although it also occurred in South West Asia and in North East Africa. 
In  the warm periods of the Pleistocene the distribution area of this wild 
ass stretched as far as the Carpathian Basin and the central part of Ger
many and its hones have been found in several Paleolithic sites.7 In  contrast 
to  earlier theories, according to which it became extinct during the last 
glaciation of the Pleistocene, it has recently become clear th a t Equus 
( Asinus) hydruntinus Reg. survived, and, a t the climatic optimum of the 
Holocene,8 it spread northwards along with the wave of other warmth- 
loving animals, such as the water buffalo (see above) to the Carpathian 
Basin and became extinct only some time during the Middle Neolithic 
period.9

Half-asses also reached Europe in the course of the Pleistocene, spreading 
with the steppe fauna of Central Asia as far as West Europe;10 in the Holo
cene, they occurred until the Middle Ages in the steppes of South Russia 
and the southern Ukraine.11 The eastern boundary of Hemionus and Hydrun
tinus during the Holocene seems to have been the eastern chain of the 
Carpathians and the lower reaches of the Danube river.

There are marked differences between asses and half-asses, in their 
colouring, the size of their ears, their skull form, their dentition and their 
metapodials. Their common characteristics distinguishing them  from horses 
are their long ears, the fact th a t their tails are not covered with long hairs 
bu t have only a tu ft  a t the end of the tail and th a t they have “chestnuts” 
only on their fore-legs. The ears of half-asses are much shorter than  those of 
asses. Their colour is a deeper or duller chestnut and not the grey tin t which 
is characteristic of asses. The facial part of the skulls of half-asses is longer, 
the frontal part is narrower and the whole of the skull is rather like th a t 
of a horse. In the form of the orbits and the upper zone of the skulls half
asses also resemble horses. Another difference in the skull form is th a t 
whereas half-asses have several foramen supra-orbitals, asses have only 
one.12 As far as dentition is concerned the incisors of half-asses are much 
more hipselodontic than  those of asses. The intertubercular surfaces of half
asses’ upper molars and premolars show a definite tendency towards con
cavity so th a t their lines toward the columns are graduated, whereas with 
asses they converge on the columns a t right-angles without any transition. 
In  addition, the trend towards a thickening or doubling of the columns 

which, by the way, is always more marked on the premolars than  on 
the molars is much stronger with half-asses than  with asses. (It should

7 S tehlin , H . G ., Graziosi, P ., 1935, pp . 1 ff.; B lanc, G. A ., 1933, pp . 4 ff.; 1936, pp . 
827 ff.; 1956, p . 3 ff.; G rom ova, V. I., 1949, pp . 197 ff.

8 B ökönyi, S., 1954a, pp . 19 f f . : 1957a, pp . 66 ff.; 1959a, pp . 78 — 79
9 B ökönyi, S., 1954a, pp . 12 ff.; N ecrasov, O., 1964, pp . 141 ff.; N ecrasov , O ., 

H aim ovici, S., 1965, pp . 239 ff.; N ecrasov, O., H aim ovici, S., M axim ilian, C., N ico- 
laescu, D ., 1959, pp . 110 ff.

10 D ie trich , W . O., 1959, pp . 13 ff.
11 P idop litchko , I . G ., 1956, pp . 51 ff.; B ibikova, V. I ., 1958a, pp . 145, 147
17 A nton ius, О., 1951, pp . 3 ff.
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be pointed out, however, th a t in this respect there is a wide individual 
variability.) And finally - and this is the most essential point of differ
ence the protoconus is very short with asses whereas with half-asses 
it is almost as long as with horses. The metapodials of half-asses are much 
slenderer than  those of asses.13 In  general, the metapodials of the Hemioni 
are the slenderest among the equids.

W ith respect to the above-mentioned characteristics, all domestic asses 
are like true asses. Only one author has ever tried to trace back certain 
breeds of domestic asses to the onager, thus supposing a diphyletic origin 
of domestic asses.14 Modern authors have unanimously rejected the possible 
derivation of any breed of domestic asses from half-asses; moreover, onagers 
which have occasionally been described as domestic animals,15 on the basis 
of their representations16 are now thought to  have never become real do
mestic animals.17 The onagers in question m ust have been captured when 
young, and then tam ed; however, since they did not breed in captivity, 
they never became real domestic animals. The opinion th a t practically all 
domestic asses originated from the Nubian wild ass has now been generally 
accepted. This view is supported by zoological and archaeological evidence 
alike. In  particular, the stripe along the back, the cross-stripe on the shoul
ders and the pattern  of stripes on the legs point to this origin, since with 
the m ajority of domestic asses these characteristics are like those of the 
Nubian wild ass. Further evidence is provided by the fact th a t the earliest 
domestic asses were found in the distribution area of the Nubian wild ass. 
Finally, the oldest Egyptian representations of domestic asses show animals 
reminiscent of the Nubian wild ass, with a strong stripe across the shoul
ders and with blurred horizontal stripes on the legs.18 To what extent the 
other two subspecies of wild asses contributed to  the evolution of the domes
tic ass has not yet been clarified, but there is substantial evidence to indi
cate th a t an im portant role may have been played at least by the North 
W est African subspecies (see below).

T H E  E A R L IE S T  D O M ESTIC  A SSES

The opinion formerly prevailed th a t the first domestication of asses 
m ust have taken place south of Egypt and from there asses spread to Egypt. 
However, it is now known that the original distribution area of the Nubian 
wild ass also included Egypt and thus it seems highly probable th a t its 
earliest domestication was carried out there — under the stimulus of the 
domestication of other animals. Unfortunately, no analysis has yet a t
tem pted to separate wild ass bones from those of domestic asses, so th a t 
it is not yet possible to decide whether the bones of asses unearthed with

13 S tehlin , H . G., Graiziosi, P ., 1935, pp . 4 ff.
14 K eller, C., 1909, p . 61; 1923, p. 14
15 H ilzheim er, M., 1930, p . 426
16 Zervos, C., 1935, T able  75; Zeuner, F . E ., 1963, 307, fig. 14: 4
17 Z euner, F . E ., 1963, p . 369
18 A nton ius, О ., 1922, pp . 269 — 270
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other domestic animal bones of the middle of the 4th millennium B.C. (First 
Negada Period =  Amrah culture) really belonged to domestic asses as was 
suggested by Boettger.19 On the other hand, it is very probable th a t the  
asses represented on a slate slab of the second half of the 4th millennium 
B.C. (Second Negada Period =  Gerzeh culture) were domestic, for they  
are depicted in the exclusive company of domestic animals.20 In  earlier 
rock paintings of North Africa, asses are always represented together with 
hunted animals, and were thus probably wild animals themselves. On the 
other hand, however, in the cave settlem ents of the territory  in question 
their bones occurred together with the bones of domestic animals, which 
may point to  their domestication.21

After their initial domestication, asses very quickly spread to  other terri
tories. They first reached the Near East. The fragment of pottery  found a t 
Tell Chagar Bazar (4th millennium B.C.) may not bear the representation 
of an ass22 bu t ass bones were found at Tell Duweir in Palestine (Early 
Bronze Age =  c. 3000 - 2500 B.C.), and the baked clay figure of an ass 
was discovered in a grave in Jericho (Early Bronze Age III).23 From th a t 
time onwards it was often mentioned both in Palestine and in Syria; it was 
frequently mentioned in the Old Testament, and in cuneiform writing the 
name of Damascus was “the city of asses” .24

Asses reached Asia Minor in the H ittite  period (17th— 14th century B.C.).25 26 
Evidently, it was from there th a t they spread to Europe, to South Russia 
and the southern Ukraine, where the earliest evidence of their existence 
dates to the 9th 8th century B.C.,26 although according to Aristotle 
(Hist. an. V III. 151 p. 605a, 162 p. 666b) and to Pliny (VIII, 167) there 
were no asses in the Pontus. B ut north of the Pontus, in the Scythian coun
try , they really do seem not to have existed (Herodotus, IV. 27.192), which 
is also supported by the fact th a t in D arius’ Scythian campaigns, the asses 
and mules of the Persians frightened the Scythian horses with their voices 
and their appearance, respectively (Herodotus, IV. 129). Asses were adopted 
by the Greeks in the last centuries B.C.27 How well they were known there 
is dem onstrated by the fact th a t Aristotle was able to describe in detail 
their change of teeth  (Hist. an. VI. 159, p. 577a) and even “the strangles” , 
their most dangerous disease (ibid. V III. 151, p. 605a). In  the works of Greek 
authors on the natural sciences, we can read detailed advice on the breeding 
of asses. Among asses in Greece those of Arcadia were particularly famous 
and in Ita ly  the asses of the region of Reate (Varro II . 6, 1 ff.) were the 
most famous. In  54 B.C. a breeding ass of Reate fetched a price of 40,000 
sestertii (Pliny, V III. p. 167). In  Illyria, Thracia and Epirus, on the other

19 B oettger, C. R ., 1958, p . 106
20 Ib id .
21 Ib id .
22 M állován, M. E . L ., 1936, fig. 27
23 Zeuner, F . E ., 1963, p . 376
24 B ren tjes, B ., 1965, p . 47
25 H erre , W ., R oh rs , M., 1952, pp . 60 ff.; Vogel, R ., 1952, p . 134
26 P idop litchko , I .  G ., 1956, pp . 78, 156
27 B oettger, C. R ., 1958, p . I l l
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hand, small asses lived (Aristotle, Hist. an. V III. 162, p. 606b) and thus 
it is well understandable th a t in the 2nd century B.C. an ass cost only 
25 — 30 Drachmae in Macedonia (Lucan as. 35, 46).

The Greeks played ah im portant part in spreading asses in Europe. 
Whereas in the Ukrainian settlem ents dating to  the 1st mill. B.C. bones 
were discovered only sporadically, in the Greek city colonies on the Black 
Sea they were found in considerable numbers. For example in the layers 
of the 6th -1st centuries B.C. a t Olbia, 16 ass bones were found along with 
5490 others whose identification between horse or mule was uncertain.28 
B ut ass bones also occurred in the Graeco Rom an layers of Scythian 
Neapolis, Pantikapaion, Myrmekion, Tyritake and Ilurat.29

T H E  S P R E A D  O F D O M E ST IC  A SSES TO C E N T R A L  E U R O P E

Simultaneously with the spread of domestic asses to Greece they spread 
to  Rome and from there to all parts of Europe which were invaded by the 
Roman conquerors. Zeuner thought it strange th a t in the territory  of the 
Roman Empire ass bones were found only in the M editerranean region of 
France.30 And yet, as early as in 1888, Schlosser identified an ass m etacar
pal from Cambodunum (Bavaria, 14 37 A.D. —4th century A.D.),31 and Vogel 
proved th a t the Romans had introduced asses to  W ürttem berg.32 Recently 
Poulain-Josien has found 21 bones belonging to  three asses in the Romano — 
Gaulish layers of Paris.33 Remains of asses have also been found in the 
vicinity of Heidelberg too (c. 100 A.D.)34 and 17 bones of asses have been 
found in the Roman villa settlem ent a t Tác—Fövenypuszta in Transdanubia 
in Hungary.

We know three fine representations of asses from Roman Pannonia. One 
was produced on the basis of a pattern  book of foreign origin in a stone- 
carver’s workshop in Aquincum and shows an ass loaded with amphoras 
which is attacked by a large beast of prey in a typical Nile landscape.35 
The second is the mould of a seal used for the decoration of a fairly large 
sized terra sigillata (Fig. 128) and represents an old Silenus m ounted on a 
small ass (2nd century — beginning of 3rd century A.D.). I t  was discovered 
on the site of the gas works a t Aquincum, where a big po tte r’s workshop 
formerly operated; the famous Master Pacatus also worked there. The 
artists pursued local traditions and mostly used local motifs.36 Thirdly, 
the tombstone of a blacksmith was also found a t Aquincum. In  his right 
hand the master is holding a hammer with which he is on the point of

28 P idop litchko , I . G ., 1956, p . 91
29 Zalkin, V. I ., 1960a, p . 49
30 Zeuner, F . E ., 1963, p . 382
31 Schlosser, M., 1888, p . 19
32 Vogel, R ., 1940, p . 110
33 Josien  (Poulain), T h ., 1962, p . 238 (E rroneously  te rm ed  E q u u s  h y d ru rú in u s )
34 L ü ttschw ager, J . ,  1967, pp . 355 ff.
35 N agy , L ., 1942, p . 664, C IV , tab le  3
36 N agy , L ., 1942, pp . 631 ff.; C X V III , tab le  3
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Fig. 128. M ould o f a  te r ra  s ig i l la ta  seal rep resen ting  an  old Silenus rid ing  an  ass. 
A quincum , Period o f th e  R o m an  E m pire  (2nd c e n tu ry — beginning o f 3rd ce n tu ry  

B.C.) A quincum  M useum , B u d ap est

striking the piece of iron which is held in his other hand. Underneath his 
figure are represented an ass-drawn cart and facing this a mule.37

In  contrast to  the situation described above we do not know of any find 
of ass bones from the Migration Period of Central and Eastern Europe, 
and this is clearly connected with the exploitation of the ass (see below).

So far we have examined the eastern Mediterranean route through which 
asses spread to Europe. But, according to the latest data, there m ust have 
been another, more western route through Gibraltar and the Iberian Penin
sula. Da Cunha was the first to mention the bones of asses (identified by
H. Breuil) excavated from the Aeneolithic settlem ent near Vila Nova de
S. Pedro in Portugal.38 He did not realize the significance of the find and 
rather emphasized the interesting finds of beavers’ bones excavated a t the 
same time, for they were the first finds of beavers’ remains in the Iberian

37 N agy , L ., 1942, p. 655, L X V , tab le  1
38 C unha, A. X ., da, 1961, p . 5
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Peninsula. L ater Zeuner mentioned the representation of an ass found at 
Alacon, in the Teruel Province of Spain, which, in his opinion, could be 
considered a domestic ass. Its  date is thought to be Neolithic, although its 
chronological position is uncertain.39 These two finds suggest th a t a western 
route existed very probably through which asses spread into Europe, partic
ularly, if we consider th a t in Africa, directly across from the Iberian 
Peninsula, there lived wild asses, which were very likely domesticated, 
and th a t a lively connexion existed between the two territories in prehistoric 
times. And here we have reached the contribution of the N orth West 
African subspecies of wild asses to the evolution of domestic asses. In  the 
same way as certain characteristics of the Somalian subspecies of wild 
asses can be demonstrated on those domestic asses living near its original 
area of distribution thus proving the domestication of the E ast African 
breed of wild asses - so the characteristic features of the wild asses of the 
Atlas Mountains can be found on the domestic asses of North W est Africa 
and South W est Europe. However, to be able to demonstrate this, we must 
first become much more familiar with the Atlas wild ass.

T H E  U S E  O F  T H E  ASS

The ass is the most typical representative of the beasts of burden. Rela
tive to its size it can carry stupendous weights. I t  is more suited to  be a 
beast of burden than  the horse, not only because so it needs less attention, 
bu t also because of its calmer nature. If, for example, a loaded ass stumbles 
and falls with its burden, it remains quiet, unlike the horse, which in a 
similar situation kicks about and thus makes its release more difficult; 
on narrow mountain paths the ass proceeds more carefully. On the other 
hand, it is not so good as a saddle animal, not only because of its smaller 
size, bu t also because it moves a t a slower pace than  the horse. Before 
horses spread to  Egypt, asses were used as the saddle animals of great 
personnages,40 but they never became widespread as saddle animals. Most 
often a litter was fastened between two asses for the traveller to take a seat. 
Asses can often be seen on Greek or Cyprian representations loaded with 
amphorae or big panniers (Fig. 129); and as a beast of burden the ass is very 
frequently used in the Balkans even today. Apart from this it was mostly 
used in threshing and in treading out grain. I t  was and is still used in small 
peasant farms and around the farmhouse in South and South East Europe. 
In  the Roman army it was only used as a beast of burden. According to 
the edict issued by the Em peror Diocletian in 301 A.D. its burden was not 
to exceed 200 Roman pounds (65.49 kg). During the Period of the Roman 
Em pire the Roman postal service used ass-drawn light carriages, chiefly 
for carrying supervising officials on their tours of inspection.41 After the 
fall of the Roman Empire there m ust have been an extraordinary decline

39 Zeuner, F . E ., 1963, p . 377
40 B oessneck, .1,, 1953, p. 19
41 H u ndem ann , E ., 1878, p . 34
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in ass keeping in Central Europe, for not a single ass bone has been detected 
from th a t period. But later on it spread again from Italy . Religious houses 
had an im portant role in its spread in the Middle Ages.42 From about the 
turn  of the first millenium onwards, asses occurred again in the tem perate

belt of Europe.43 In Hungary 
they appeared again during 
the Period of the Árpád D y
nasty. Placenames formed 
from the ass’sname were first 
recorded in the 12th 13th 
century: for example 1171: In 
uilla Zamard; 1211: De hinc ad 
stagnum Somardy et per medi
am Piscinam Somardy; 1269: 
U enitur ad locum qui dicitur 
Zam arvth =  szam árút (in 
Hungarian: asses’ path); 129: 
I tu r  versus de Zamar var 
(asses’ castle).44 The associa
tion between asses and the 
miller’s craft in Europe is very 
interesting indeed. They were 
used for carrying sacks and 
for turning tread-mills. In the 
same m anner they were used 
for turning water-raising en
gines, particularly for the 
deep wells in castles.45

In  general, the flesh of the 
ass was not eaten. Its  lower 
value must have been the 
reason why a separate market 
was appointed in Athens for 
its sale (Poll. IX . 48). In 
Rome, too, it was consumed 
only by the poorest people.46 

In other places, for example in N orth Hungary, up to quite recent times 
it was eaten mostly by herdsmen. In  H ungary it is predom inantly 
shepherds who keep asses, for an ass is a suitable mount for accompanying 
a flock of sheep which only proceeds slowly. The asses were often fattened 
on slightly unripe corncobs, after which they were killed and their m eat 
salted and smoked like pork.47

42 B oettger, C. R ., 1958, p . 11
43 Schatz , H ., 1963, p . 7
44 S zam ota, I ., Zolnai, G y., 1902 —06, pp . 882 — 883
45 Z euner, F . E ., 1963, p . 381, fig. 15: 6
46 Z euner, F . E ., 1963, p . 380
47 G yörffy , I ., 1925, p . 412

F ig . 129. Paok-ass w ith  panniers. T e rra c o tta  
s ta tu e t te .  C yprus, 600 — 100 B.C. M etropo litan  
M useum  o f  A rt, N ew  Y ork , Cesnola Collection. 

P u rch ased  b y  subscrip tion , 1874 — 1876
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In  contrast to  their m eat the milk of asses was highly valued. Poppea, 
Nero’s wife, used asses’ milk as a cosmetic to preserve the whiteness of her 
skin. For this purpose she kept 500 she-asses (Pliny, X I, 238, Cassius Dio, 
L X II, 28). L ater asses’ milk was used as a medicament for a large variety 
of illnesses from liver complaints to whooping cough. Even as late as just 
before the F irst W orld War, it was the fashion to feed babies on asses’ 
milk, for its composition — particularly with respect to  its sugar content - 
resembles th a t of m other’s milk.

We have only very scanty evidence to  provide information on the asses 
of Central and Eastern Europe in different periods. We have already men
tioned the asses of A ntiquity in the Balkans. As far as those of Central 
Europe are concerned, even the little evidence a t our disposal makes it 
clear th a t their variability in size m ust have been very wide indeed. Asses 
in the Period of the Roman Empire were generally small, as indicated by 
the representation found a t Aquincum of an ass carrying Silenus. They 
were much smaller than Osmankayashi’s H ittite  asses, although some larger 
individuals also occurred among them, as is indicated by tbe m etacarpal 
fragm ent found a t Tác — Fövenypuszta. In  the Middle Ages, on the other 
hand, there is definitely evidence of large individuals like the one whose 
m etatarsus of 227 mm was excavated a t Garvan in Rom ania (Dinogetia, 
9 th—12th century).48 *

T H E  M U L E

There seems to be no doubt th a t from very early on asses were crossbred 
with horses, and moreover, th a t both of these species were crossbred with 
onagers.40 The earliest mules should be sought in W est Asia, where the 
keeping of horses and asses first occurred together.50 According to Boettger 
this may have happened in Mesopotamia, in the first half of the 2nd mil
lennium B.C.51 Brentjes mentions written evidence dating to the 3rd millen
nium B.C. and slightly later representation of mules in the Near E ast.52 
In  any ease the idea of crossbreeding horses with asses m ust have spread 
to  Europe from South-W est Asia, for Homer (Iliad, XXIV, 278) attribu ted  
the keeping of mules to  the Mysians in Asia Minor.

I t  is interesting to note th a t Homer also mentions wild mules, bu t their 
existence is very improbable.53 The first mules m ay have reached South- 
East Europe in the 8th —7th century B.C., for a t the Olympic Games of 
580 B.C. mule races were held. Lame Hephaistos was often represen
ted  by the Greeks seated on a mule (Fig. 130) as were women riding 
mules in an armchair-like side-saddle (Fig. 131). From Greece the keeping

48 G heorghiu, G., H aim ovici, S., 1985, p . 180
19 A nton ius, О., 1955, p . 229
50 Zeuner, F . E ., 1963, p . 383; A m bros, C., 1962a, p . 260; G heorghiu , G ., H aim ovici, S., 

1965, p . 180; M üller, H . H ., 1962, p . 83
51 B o ettg er, C. R ., 1958, p. 210
52 B ren tjes, B ., 1965, p. 52
53 D evereux , G ., 1965, pp . 29 ff.
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of mules spread, on the one 
hand, to Ita ly  and on the 
other to  Central Europe 
through South Russia and the 
Balkans. In  the Greek city 
colonies of the north Black 
Sea coast (the South Ukraine) 

- as already mentioned 
large numbers of mule bones, 
sometimes totalling several 
thousand, have been found.54 
These mules were quite big 
and it was often impossible 
to  distinguish their bones from 
those of horses. Thus we have 
to think of mules with horse 
mares for their m other and 
he-asses for their father.

No mule bones have been 
found in Central Europe, but 
two fine representations of 
mules are known from P an 
nonia. One of them is on the 
tombstone of the Aquincum 
blacksmith already men
tioned, the other is on a lime
stone slab from Szony (Brige- 
tio, 3rd century, Fig. 132).55 
On this latter, a mule-driver 
is represented dressed in a 
hooded cloak (a Celtic gar
ment), standing in the mid
dle; on each side of him is a 
loaded mule shown in profile. 
Although the mules resemble 
horses, their big ears easily 
identify them. In  Aquincum 
the tombstone of a mule 
driver (mulio) has also been 
excavated,56 on which in addi
tion to the inscription, a wheel 
and a whip are represented. 
The loaded mules on the slab 
from Szőny and the wheel on

F ig . 130. H ep h a isto s  rid in g  a  m ule, ^ p re s e n te d  
on th e  frag m en t o f a  k a n th a ro s  o f B oeotia, 6th 
c e n tu ry  B.C. M etropo litan  M useum  o f A rt, N ew  

Y ork , do n a ted  by  N . K o u tou lak is , 1960

Fig . 131. G reek red  figu re  vase w ith  a  w om an 
rid ing  a  m ule in  a  chair-like saddle  6 th  cen tu ry  
B .C. (460 — 420). M etropo litan  M useum  o f A rt, 

N ew  Y ork , R ogers F u n d , 1920

54 P idop litchko , I. G ., 1956, pp . 91 ff.
55 A rcheológiái É rte s ítő , 1910, p . 317, F ig . 3
56 N agy , L ., 1942, p . 655

3 0 6



F ig . 132. Mule d riv er an d  tw o  packed  m ules rep resen ted  on a  lim estone slab  o f th e  
P eriod  o f th e  R o m an  E m pire . Szőny, 3rd c en tu ry  A .D . H u n g arian  N a tio n a l M useum ,

B u d ap est

the tombstone of the mule driver from Aquincum clearly show the twofold 
use of the mule: beast of burden and draught animal.

A t all times, good mules have been highly valued. As mentioned above, 
they were used primarily as beasts of burden and draught animals, bu t 
sometimes also as saddle animals. Thus, mules were used in the postal 
courier service established by King Cyrus.57 Roman people of rank would 
often harness mules to their carriages or use them  as saddle animals. Nero 
had silver sandals made for his favourite mules (Suetonius, Nero, 30) and

67 H ankó , В ., 1954, p. 99
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his wife Sabina had gold ones made (Pliny, X X X III, 140; Cassius Dio, 
LCII, 28). I t  was a widespread custom to hitch mules to hearses. Thus, 
the hearse of Alexander the Great was drawn from Babylon to Alexandria 
by 64 decorated mules.58

58 Zeuner, F . E ., 1963, p. 383
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T H E  C A T

The cat does not belong among those animals which were domesticated 
for their meat, so that economic factors played a very minor role in its 
initial domestication. Nor did it prove to be very profitable economically 
in its later history, in the Period of the Roman Empire and ever since the 
Middle Ages it has been considered more as a pet.

Its wild ancestors are to be found in the genus F e l i s  s. str., which has 
three species; of these the European wild cat ( F e l i s  s i l v e s t r i s  Schreb.) is 
distributed in most parts of the continent, as well as in the Caucasus and 
Asia Minor. I t used to be much more frequent and its bones have been 
found in the fauna of every prehistoric site which has a large quantity of 
bone samples. The second species, the manul (F . m a n u l  Pall.) lives in the 
steppes of Central Asia and the third, the Nubian wild cat ( F .  l y b i c a  
Forster) is distributed over a territory ranging from the Balearic Islands 
through Corsica and Sardinia, over the greater part of Africa and Arabia 
as far as India. On the basis of colour and hair, the three species can be 
easily distinguished from each other, but osteologically there are strongly 
overlapping features. The third of the above species, the Nubian wild cat, 
provided the original ancestor of the domesticated cat. I t is not impossible 
- although there is no positive evidence yet — that European wild cats were 

also domesticated. If this latter is true, the domestication did not take place 
until the Middle Ages at the earliest.

Domestication brought about essential changes to the cat. Szunyoghy 
dealt in detail with the morphological differences between the skulls of 
domestic and wild cats.1 According to him, the chief distinguishing features 
are the following: on account of the well-developed tuber frontale of the 
frontal bone the wild cat skull shows a more convex profile than that of the 
domestic cat. When viewed from above the zygomatic arch of the domestic 
cat appears to be parallel with the main axis of the skull, whereas with the 
wild cat it broadens more markedly caudolaterally. The zygomatic arch of 
the domestic cat measured at its narrowest point dorsoventrally is thicker 
than that of the wild cat. The hollow at the caudal end of the domestic cat’s 
nasal bone is highly characteristic of its skull, for on the skulls of wild cats 
it is mostly missing or occurs only in traces. On young animals this differ
ence is even more conspicuous. The processus zygomaticus of the frontal 
bone is rather broad with the domestic cat and narrower with the wild one. 
Finally, the dentition of wild cats is markedly stronger, particularly the

1 Szunyoghy, J ., 1952, pp. 177 ff.
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canines and the carnassials. In  association with this feature the diastema 
behind the canine on the domestic ca t’s jaw is strikingly large.

Zeuner thought it very probable th a t there was also a great difference 
between the size of wild and domestic cat skulls. In  his opinion, skulls of 
90 mm and below (he did not indicate what measurement he meant, bu t 
probably it was the overall length) belonged to domestic cats, and of 105 mm 
and above to wild ones.2 Unfortunately, this is not supported by closer 
examination, for he om itted to take into consideration the fact th a t the 
castration of juvenile cats may result in veritable giant skulls. Szunyoghy 
published a skull originating from a castrated cat, and its size rivalled th a t 
of the sturdiest wild males.3

Domestication has also caused changes in the body proportions, partic
ularly of the extremities. Another interesting domestication feature is the 
shortening or the disappearance of the tail, and this is the consequence of 
simple m utation.4 The most significant changes appeared in the quality of 
the hair (on this basis, domestic cats are classified into longhaired and 
shorthaired groups) and its colouring. W hitening and spottedneSs emerged 
quite early as is indicated by numerous representations; on the other hand, 
domestic cats with the colouring of wild ones are quite frequent even today. 
The transform ation of the digestive system indicates changes in nutrition 
concomitant with domestication: whereas the length of the intestinal canal 
of the wild cat is only three times as much as the length of its body, th a t of 
the domestic cat is five times as long.5

The first domestication of cats took place, in all likelihood, in Egypt, 
although Zeuner mentions a single tooth from the Pre-Pottery  layers of 
Jericho (c. 6700 B.C.), which he indicated, with a question mark, as having 
belonged to a domestic cat;6 later, however, hé changed his mind.7 Brentjes 
m ay have relied on Zeuner’s find when he suggested th a t it was probable 
th a t domestic cats had been kept in Jericho a t the end of the 6th and a t 
the beginning of the 5th millennium B.C.8 In  his view, domestic cats were 
widespread in South Iraq  at the beginning of the 3rd millennium B.C.; 
moreover, on the basis of a HaQilar sta tuette, he dated the domestication 
of cats as far back as the 6th millennium B.C.9 Unfortunately, it is not 
certain th a t the animal represented on the cylinder seal from Ur, the sole 
piece of evidence from which he inferred a general spread of domestic 
cats in southern Iraq  a t the beginning of the 3rd millennium B.C. or the 
animal on the sta tuette  of Hagilar, are cats a t all (they may have been 
mongooses, which were kept as domestic animals in E gypt10). W ith the 
animal on the Hagilar sta tuette  the clue to its domestication may be the

2 Zeuner, F . E „  1963, p . 389
3 Szunyoghy, J . ,  1952, p . 180
4 Zeuner, F . E ., 1963, p . 399
5 Z im m erm ann, A. G., 1914, p . 5
6 Z euner, F . E ., 1956, p . 4
7 Zeuner, F . E ., 1963, p . 390
8 B ren tjes , B ., 1962, p . 82
9 B ren tjes , B ., 1965, p . 83
10 M orrsion-Scott, T . C . S„ 1952, p . 866
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fact th a t it is held in the arms of a woman. B ut even this is not sufficient 
evidence, for the petting of young animals — including the young of wild 
beasts — has been customary in all periods. We do not know exactly when 
cats were first domesticated; although domestic cats occurred in the Ancient 
Empire of Egypt,11 it is only from the New Empire onwards (16th century 
B.C.) th a t we can speak of genuine cat keeping.12 On the basis of the exam 
ination of numerous mummies of Egyptian domestic cats, one can say tha t 
they represented a fairly homogeneous population and originated, as is shown 
both osteologically and by their representations, from the Nubian wild cat.13

From Egypt the domestic cat spread to Europe first through Greece and 
then, with the expansion of the Roman Empire to Africa, through Italy . 
The earliest representation of a cat in Europe is from Palaikastro on the 
island of Crete, dated to  before 1100 B.C.14 From the Greek mainland the 
first representations are known from the 5th century B.C. B ut it is probable 
th a t cats had spread there earlier, for it has been possible to prove their 
existence osteologically as early as the 6 th —5th century B.C. in the Greek 
city colonies of the northern coastal region of the Black Sea and adjacent 
regions (they were kept as pets by Scythian persons of rank).15 In  all prob
ability it was through Greece th a t they reached the Balkans, whereas they 
were introduced to Central Europe by the Romans. At sites in the Roman 
provinces, particularly villas and towns, bones of cats almost always 
occurred. Unfortunately, we do not know much about these cats since the 
different authors have tended only to  emphasize their small size.

The earliest cat bones in H ungary were discovered a t the Roman villa 
settlem ent of Tác and a t the Albertfalva camp. There was an exceptionally 
large number excavated a t Tác: 49 bones belonging to 14 individual cats. 
At Albertfalva a skull was also excavated; both this skull and the extrem ity 
bones indicate th a t they were small animals. The range of variation in size 
was narrow, but sexual dimorphism — as is the case, in general, with prim i
tive domestic animals — was extensive.

W ith the disappearance of Roman animal keeping, cats became very 
rare during the Migration Period. A find dating to this period from Biebrach 
is of special importance: it consists of the skeletons of three cats found in 
an early Frankish grave.16 0 . Keller described a cat skeleton, which had 
been lying on the chest of the human skeleton, excavated in a Vandal 
grave in Hungary.17 18 From a Roman or Migration Period well a t Keszt
hely—Deák u. Sörkert (Beer Garden) the incomplete skeleton and skull 
fragments of an adult domestic cat have been excavated. I t  is interesting 
th a t in an Avar grave (Boly—Sziebert puszta, grave No. 60) skull frag
ments and the incomplete skeleton of a wild cat were discovered.lfi

11 K uschel, P ., 1911, p . 25
12 B oessneck, J . ,  1953, p . 25
13 M orrison-Scott, T . C. S., 1952, p . 866
14 Zeuner, F . E ., 1963, p . 392
15 Zalkin, V. I ., 1964a, p . 8
16 K u tsch , F ., 1921, p . 32
17 K eller, O ., 1909, p . 80
18 B ökönyi, S., 1963a, pp . 93, 95
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Cats only became really frequent in Central and Eastern Europe in the 
Middle Ages, although in the 14th 15th century they were distributed 
chiefly in religious houses and in towns. At this time also the cat was con
sidered primarily as a pet, although there are early records of cats having 
been kept in granaries to kill rodents. The superstitions and misbeliefs 
about cats are also of mediaeval origin. In  many places, cats were considered 
to be animals of the satan (see black cats); in other places they were said to 
breathe the plague, to poison the water, to be the perm anent companions 
of witches and to turn  into witches themselves on certain occasions, etc. 
Because of this cats were burned on certain holidays, in other places they 
were hurled out of towers or killed in other ways.

In  the refuse pits of mediaeval towns and castles numerous skeletons 
of cats were found, often with undamaged skulls (Figs 133 and 134). 
U nfortunately, their measurements are generally not available so th a t they 
cannot be comprehensively evaluated. Generally, they were small, prim i
tive animals, amongst whom different breeds cannot be distinguished. Nor 
is it likely th a t there was a conscious effort to produce different breeds. 
Conscious competitive breeding with purely aesthetic aims in mind was 
launched only in modern times.

F ig s 133— 134. Tw o skulls o f  ca ts . V iseg rád—A lsóvár (Low er castle), 16th cen tu ry
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T H E  D O G

T H E  S IG N IF IC A N C E  O F  D OG

The origin of no other species of domestic animals has been dealt with 
so often and by so many people as th a t of the dog. This may have been due 
to the special rank among domestic animals which the dog has occupied 
throughout its history by which it has grown so close to modern man. The 
abundance of different forms of dogs in modern times a feature th a t can 
be surpassed perhaps only by the domestic rabbit — may have aroused the 
researchers’ interest, encouraging them  to find the origin of this fact. 
Perhaps this interest springs from the fact th a t the dog is the species of 
domestic animals of which the richest collections of skulls and skeletons 
are accessible to  researchers both with respect to  domestic breeds and 
to  species th a t could be taken into consideration as wild ancestors. These, 
and other reasons may have collectively played a part, bu t the fact remains 
th a t there are a very large number of investigations into the origin of 
domestic dogs.

The dog did not belong among those domestic animals which were impor
ta n t from an economic point of view, nor does it belong among them  today. 
There was such aim in its initial domestication if man had any conscious 
purpose with it a t all. There are authors who believe th a t the domestication 
of dogs was in fact a self-domestication in which man played no deliberate 
role.1

W IL D  FO RM S

At the end of the Pleistocene the animals which can be taken into consid
eration as wild ancestors of the dog evolved and occupied the area in which 
they were distributed in the Holocene. Among them  the wolf (Canis 
lupus L.) spread over the whole of Europe, in N orth and Central America, 
and in Asia, in Siberia, Japan  and India, with numerous subspecies, of which 
the northern ones were bigger and the southern ones much smaller. B ut with 
the expansion of the forest clearance and the increase in the density of the 
population the distribution area of the wolf shrank considerably and today 
it is to be found in Europe only on the Iberian and the Apennine Peninsulas,

1 H ah n , E ., 1909, pp . 60 ff.; R e in h a rd t, L ., 1912, p . 3; S tegm ann , v . P ritzw a ld ,
F . P ., 1924, pp . 6 - 7 ;  K la tt ,  B ., 1927, p . 5; 1938, p . 32; Szilády, Z „ 1927, p . 43; 
G an d ert, O. F ., 1932, p . 374
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and in North, E ast and South East Europe. The jackal (Canis aureus L.) 
lives south of the distribution area of the wolf, in an area stretching from 
Sum atra to India, the Caucasus, the Near East and Asia Minor to  South- 
East Europe; occasionally individuals occur in the Carpathian Basin. In  the 
early Holocene this species was also distributed over a much larger terri
tory  whose extent, however, has not yet been clarified. Finds of the wolf, 
sometimes complete skulls (Fig. 135) were more than  once discovered in 
prehistoric sites of Central Europe. The distribution areas of the two species 
overlap in a broad zone. In  nature, however, no interbreeding of the two 
occurs.

The wolf and the jackal were the two species th a t chiefly emerged in 
works discussing the origin of the domestic dog; a t times they were men
tioned together, a t others either one or the other. In  other instances a 
hypothetical wild dog was also suggested among the wild ancestors. 
There was an author as recently as 1951 who classified domestic dogs 
into two groups: one descending from the wolf and the other from the 
jackal.2

B ut today, on the basis of comparative analysis of morphology, physiol
ogy and interbreeding, there is almost an unanimous conclusion th a t the 
wolf was the wild ancestor of all domestic dogs.3

The tam ing of juvenile wolves is not difficult, particularly of the small, 
southern subspecies, the Canis lupus pallipes Sykes (distribution area Iraq  
and India) and the C. 1. arabs Pocok (in Arabia). For this reason most 
modern authors consider them  to have been the wild forms from which the 
earliest domestic dogs originated. The situation seems to have been the same 
as in the case of the domestication of cattle: since only juvenile animals 
were suitable for domestication the size of adult individuals was of no partic
ular importance. In  recent experiments it was also shown to be possible 
to  tam e the youngs of the large northern subspecies of wolf and certain of 
the earliest domestic dogs also point to such northern wolf ancestors.

C H A N G E S B R O U G H T  A B O U T  B Y  D O M E ST IC A T IO N

Outstanding among the changes caused by domestication is the decrease 
in the size of teeth  and the shortening of the rows of teeth. (This is conco
m itant with the shortening of the facial part of the skull, a process th a t can 
develop into pugheadedness.) Certain teeth  became crowded, a change th a t 
appeared quite early, already in the Neolithic. The role of certain teeth was 
changed and parallel with this their degree of development also underwent 
a change. Thus, for example, with wolves, which are purely carnivorous, 
the upper carnassial, the P 4, is generally longer than  the to tal length of the 
two molars. W ith domestic dogs which are also kept on vegetal food this 
proportion is generally reversed.

s Lorenz, K ., 1952, pp . 32 ff.
3 H erre , W „  1958, p . 32; 1959, p . 90; D egerből, M., 1961, p . 46; N obis, G ., 1963, 

p p . 306 ff.
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There is also a marked decrease in the size of the brain with domestic 
dogs; this can be as much as 20 30 per cent. This decrease is particularly
strong in the cerebrum, in which the areas tha t comprise the centres of 
smelling, seeing and hearing lose some of their volume. These are no longer 
as im portant with the domesticated dog as they are with the wild animal.

Domestication is associated with a decrease in body size, which in the 
initial stages of domestication was considerably marked. Early Neolithic 
dogs hardly equalled half the size of wolves. After the launching of con
scious animal breeding, big breeds of dogs were evolved, although these 
never reached the size of wolves.

W ith domestication marked changes also appeared in the proportions 
of the body. In  this connexion it is sufficient to point out the huge variation 
in body proportions and stature of the c. 400 breeds of dogs which live 
today. The proportions of the extrem ity bones also underwent a change. W ith 
some breeds these bones became longer (greyhound), with others they became 
shorter (Pomeranian dog), with yet others they became distorted and twisted 
around their longitudinal axis (dachshund). Some of these changes appeared 
quite early. The earliest greyhounds, for example, appeared in ancient Meso
potam ia,4 and during the Period of the Roman Empire they spread to  
Europe. The dachshund seems to have also emerged in the Rom an Period, 
through a process of mutation.

The curling of the tail upwards onto the back is an interesting symptom 
of domestication. Since it never occurs with wolves, domesticated dogs can 
be identified fairly well in early representations. Flop-ears are also symptoms 
of domestication — as is the case with other domestic animals — bu t it is 
not known when they first appeared.

In  the quality and colour of the hair domestication brought about sub
stantial changes. The wild colours of wolves have been retained by some 
breeds of dogs, e.g. by the Alsatian, bu t alongside this, masses of colour 
variations and types of markings emerged. Similarly, the quality of the 
hair shows all kinds of variations, from baldness (bald dogs of China, Amer
ica and Africa) to  long, curly hair {komondor). However, there are great 
difficulties in investigating changes of the hair caused by domestication: 
there is no organic evidence available for such examinations, so th a t it is 
necessary to  rely completely on representations: these, however, are rather 
poor in both quantity  and quality.

T H E  E A R L IE S T  D O M ESTIC  DOGS

There is no doubt th a t the earliest domestication of dogs took place in 
the Mesolithic, prior to  the agricultural revolution. According to our present 
evidence the earliest remains of domestic dogs were found — against all 
expectations — in North America. The part of a right maxilla, a pair of 
mandibles and a left mandible were unearthed from the Jaguar Cave at 
Birch Creek Valley in Idaho. Radiocarbon dating has set their origin a t

4 Zeuner, F . E ., 1963, p . 100
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с. 8400 В.С.5 They were small dogs with short, broad muzzles and in the 
lower row of teeth the crowded position of the premolars - proof of domesti
cation — can be well observed. On the basis of the characteristics of their 
dentition, these dogs were definitely descendants of wolves, moreover, 
of the type found in the Old World; in all likelihood they had got to America 
from Eurasia, where there must have been an earlier domestication centre.

The earliest finds of the domestic dog in Europe were discovered in the 
Senckenberg morass in Germany,5 6 and a t S tarr Carr in England.7 The two 
finds are approxim ately synchronous; the la tte r is dated by radiocarbon 
analysis to  7538 di 350 B.C. The dog of the Senckenberg morass was of 
a more primitive type and was closer to the wolf, whereas the S tarr Carr dog 

according to Degerből8 — seems to  have been a genuine domestic dog 
and not a first generation domesticated wolf; thus a t S tarr Carr domesti
cation m ust have been started  much earlier.

The earliest domestic dog of the Near East is of a much later date than 
the above: it dates to 7000 B.C., and was found a t Cayönü in Anatolia.9 
In  this region sheep and goats seem to have been domesticated earlier than  
dogs.

Different authors have described many types of dogs from European 
prehistory, in which they  have attem pted to identify the direct beginnings 
of certain present breeds, whose skull form resembles th a t of the pre
historic dogs. However, they were not really independent types but indi
viduals within a highly variable population, the details of which are still 
not fully understood. Thus we use their denominations here only to give 
an indication of a certain size group or a type of skull form. On this basis 
we can distinguish certain types of dog.

The first type of this kind was Riitim eyer’s turbary dog (Canis familiaris 
palustris), the first to be found in Swiss Neolithic sites.10 I t  was a small, 
spitz-like dog (also called turbary spitz), its skull having a spacious 
vaulted brain-case and a pointed nose. The turbary spitz was discovered 
in all Swiss Neolithic sites, and has been identified a t other prehistoric sites 
in Europe. Thus Anutchin described a form, somewhat bigger than  the 
Swiss dogs and with stronger bones, which was found a t early Neolithic 
sites on the shores of Lake Ladoga. He called it Canis familiaris ladogensis.11 
He described another dog, C. f. inostranzewi, which was bigger than  the 
turbary dog, also excavated a t Lake Ladoga.12 Another prehistoric dog of 
Russia, C. poutiatini, was described by Studer.13 In  its skull form and size 
it approxim ated the dingo. The other types th a t evolved are C. /. intermedius

5 L aw rence, B ., 1967, pp . 44 ff.
6 M ertens, H ., 1936, p p . 506 ff.
7 F rase r, F . C., K ing , J .  E ., 1949, pp . 72 — 73; 1954, p. 118; D egerbő l, M., 1961, 

p . 53; 1962, p . 335
8 D egerből, M., 1961, p . 53
9 L aw rence, B ., 1967, pp . 56 — 57

10 R ü tim ey e r, L ., 1861, pp . 116 ff.; S tuder, T h ., p. 26
11 A nu tch in , D . V ., 1884, pp . 1 ff.
12 Ib id .
13 S tuder, T h ., 1906, pp . 24 ff.
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W oldr.14 and C. f .  malris-optimae J e itt .,15 which were medium-sized sheep
dogs and hunters respectively.

We have named only those types of prehistoric dogs most often men
tioned. In  addition, there are great number of lesser known types. To enume
rate them  in detail would be superfluous since H auck’s monograph16 17 offers 
a good survey with the original measurements and descriptions.

The earliest finds of domestic dogs in South E ast Europe date to the 
middle of the 7th millennium B.C. and were found a t Argissa-Magula. As 
they were discovered in a domestic fauna of South W est Asian origin, they 
had also very probably got to Europe from there. In  their size they fall 
between C. f. palustris and C. f. intermediusP  Only the nondescript fragm ent 
of a radius was excavated at Nea Nikomedeia.18

The dogs of the pre-Starcevo phases of Lepenski Vir were small animals 
with crowded premolars in their mandibles as a typical mark of domesti
cation. In  the Starcevo phase of the site also medium-sized dogs appeared, 
however, the small ones still represented the overwhelming m ajority of the 
population.18*1

The Neolithic dogs of Central Europe belonged, by and large, to  the same 
size group. However, alongside them  medium-sized dogs appeared quite 
early. Thus, whereas a t the settlements of the Körös culture in Hungary 
and in Yugoslavia the greater part of the dog bones definitely belonged to  
small animals, extrem ity bones of bigger animals have also been discovered, 
and moreover the incomplete skull of such a dog has been brought to  light 
a t Röszke-Ludvár (Fig. 136). This is much larger than  the usual palustris 
skulls, and its brain case is less vaulted, but the most marked difference is 
th a t the crista sagittalis and the lineae semicirculares are strongly pro
tuberant.

The situation was more or less the same in the western part of Central 
Europe as well. Thus, besides the above mentioned small turbary dogs, 
some medium-sized individuals also occurred in Swiss Neolithic settlem ents,19 
and the dog found at the Senckenberg morass, classified by its describer as 
belonging to the C. putiatini,20 was also a medium sized of this kind. A highly 
variable population of dogs is known from the Linear Pottery  culture of 
Germany, a population in which all variants ranging in size from modern 
foxterriers to  smaller Alsatians occurred.21

In  the Bronze Age the size of dogs increased considerably, for in th a t 
period medium-sized dogs became very widespread. In  H ungary they 
became quite frequent bur the situation was more or less the same in 
the whole of Central and Eastern Europe. In  addition in the course of the

14 W oldrich , J .  N ., 1878, pp . 61 ff.
16 Je itte le s , L . H ., 1872, pp . 18 ff.
16 H au ck , E ., 1950, pp . 34 ff.
17 B oessneck, J . ,  1962, p . 31
18 H iggs, E . S., 1962, p . 272
18ft B ökönyi, S., 1969, p . 159; 1970, p . 1704
19 H escheler, K ., K u h n , E ., 1949, p . 289
20 B aas, J . ,  1938, pp . 3 ff.
21 M üller, H . H „  1964, p. 52
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Fig. 136. Skull o f a  dog. R ö szk e— L ud  vár, N eo lith ic  (K örös cu ltu re)
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Bronze Age an essential change may have taken place in the function of 
dogs. No doubt, from the very earliest domestication of dogs, they were used 
as hunting companions of man and later on helped to tend flocks and guard 
dwellings; in early prehistoric times they also played a part as m eat animals. 
Crushed bones of dogs and their skulls with the brain cases opened found 
in settlements prove th a t man ate dogs. The brain seems to have been 
a  favourite delicacy for prehistoric man, for Neolithic and Bronze Age dog 
skulls have often been found whose brain case was opened with a cut along 
the medial plane or, by cutting off the os occipitale; sometimes holes were 
made on the side of the skull so th a t the brain could be removed. Mention 
should be made of skulls whose brain case was simply crushed to get access 
to  the brain.

Two dog skulls opened in this way have been found a t the Bronze Age 
settlem ent of Tószeg22 (Fig. 137) and a th ird  a t Füzesabony from the same 
period. Hescheler and Rüeger described two dog skulls with opened brain 
cases discovered a t Egolzwil 2 and a t Seematte —Gelfingen, bu t they declar
ed th a t such skulls were found a t other Swiss Neolithic sites too.23 At 
Pestenacker (late Neolithic — Copper Age) a similar skull was brought to 
light by Boessneck 24 This custom appears to have been widespread also in 
South W est Asia; a t least this is indicated by the skull excavated from the 
Early Iron Age layer of Hasanlu in North W est Iran.

As a hunting companion the dog was often buried with its master. The 
earliest European graves in which domestic animal bones occurred (Hurba- 
novo and Iza in Slovakia) contained dog skeletons25 and in the Neolithic — 
early Metal Ages of the Old World, dogs were the domestic animals most 
frequently placed in graves. In  fact, 42.5 per cent of the to tal bone sample 
of domestic animals excavated from graves were of dogs.26

In Hungary the finest examples of dog burials were found at the Polgár— 
B asatanya cemetery.27 Here five graves yielded skeletons of small dogs, 
which, with respect to  their skull form, belonged to the palustris group 
(Fig. 138).

The essential change th a t had taken place by the end of the Bronze Age 
in the use of the dog is th a t by th a t period man in Europe had ceased eating 
dog meat. Moreover, in the late Iron Age deliberate breeding of dogs 
began: alongside the small- and medium-sized dogs, which made up the 
bulk of the dog population a t the Celtic oppidum of Manching, dwarf dogs 
appeared as the first signs of breeding selection and the emergence of 
breeds.28

B ut deliberate breeding became fully developed in the Period of the 
Roman Empire. Although sporadic data  on different breeds of dogs are 
known in the literature from Greece from somewhat earlier times, and on

22 R em ény i, К . A ., 1952, pp . 117 — 118
23 H escheler, K ., R üeger, J . ,  1942, p . 386
24 B oessneck, J . ,  1966c, p . 16
25 B ehrens, H ., 1964, p . 18
26 B ehrens, H ., 1964, p . 17
27 B o g n ár-K u tz ián , I . ,  1963, pp . 98, 111, 114, 129, 137
28 B oessneck, J . ,  1961b, pp . 387 ff.
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tombstones of the 4th century B.C. several breeds, in particular grey
hounds, were represented, bu t we do not know anything of them  osteo- 
logically.

Studer,29 Birkner30 and Hilzheimer31 have given good descriptions of the 
Rom an dogs of Central Europe. They emphasized, above all, the occurrence

29 S tuder, T h ., 1901, pp . 1 ff.
30 B irkner, F ., 1902, pp . 156 ff.
31 H ilzheim er, M ., 1920, p p . 293 f f . ; 1924, pp . 140 ff.; 1927, pp . 47 ff.
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F ig . 138. Skull o f a  dog. Polgár- B asa tan y a , ea rly  C opper Age 
(T iszapolgár culture)
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of small dogs, of dachshunds and greyhounds. The small dogs with th in  
legs were evidently used as lapdogs. The occurrence of dachshunds and 
greyhounds is more interesting. The former was evolved in numerous places 
a t about the same time (brachymelia is a rather frequent phenomenon with 
domestic animals), whereas the latter probably emerged in two centres: 
a western one in Gaul and an eastern one in the Near E ast or perhaps in 
Central Asia. Both groups may have played a p a rt in bringing about 
Roman greyhounds; on the other hand the greyhounds th a t reached Central 
Europe with the peoples of the Migration Period could have originated 
only from the eastern centre.

As was to  be expected, the cities and towns of the Rom an provinces as 
well as their villa settlements, places where people lived a real “Rom an” 
life, were the chief centres to  yield bone samples of the Rom an breeds of 
dogs. The villa settlem ent of Tác in Pannonia is the best example of this. 
Owing to favourable circumstances the bone samples found there comprised 
numerous dog bones in very good condition. Among them  there were large 
numbers of dog skeletons which had undamaged extrem ity bcnes and often 
complete skulls. Altogether 50 dog skulls have been excavated a t the settle
ment; half of these skulls were in such good condition th a t their basal 
length could be measured.

The m ajority of the Rom an dogs of Tác were thin-legged animals from 
small to medium size, ranging from the size of foxterriers to  th a t of airdale- 
terriers with withers height between 45 and 60 cm (worked out with Kou- 
delka’s multipliers32 on the basis of the length of the extrem ity bones). 
There were also two dwarf dogs with slightly twisted extrem ity bones and 
withers height of 2 3 -  25 cm. (The size and shape variations of the extrem ity 
bones of the Roman dogs of Tác are shown in Fig. 139.) The next size group 
was a dog of about 30 cm withers height and thin, straight legs (with un
tw isted extrem ity bones), then came the dachshunds of about the same size. 
They were much bigger than the modern dachshunds (and this refers to  the 
dachshunds of all Roman sites33); the dwarf dogs of Tác were the size of 
modern dachshunds.

A very interesting breed among the dogs of Tác was represented by dogs 
which were somewhat bigger than  the large dachshunds, their height being 
as much as 40 cm, with very thick bu t untwisted extrem ity bones. There 
also occurred some dogs which were bigger than the average, with thicker 
legs and withers height of 67 cm. They may have been mastiffs, bu t perhaps 
only especially big individuals of the average-sized breed. And finally the 
long and straight, very slender extrem ity bones of two greyhounds can be 
clearly distinguished from the rest.

Thus five or six breeds of dogs lived together a t Tác. Their extrem ity 
bones are well differentiated on the diagrams too (Figs 140—143). This 
refers in particular to  the radius, the femur and the tibia, bu t can also be 
discerned on the humerus. On all the diagrams of the long bones, three 
lines of evolution are conspicuously displayed: the first group included dogs

32 K oudelka , F ., 1884, pp . 1 ff.
33 E h re t, R ., 1964, p. 30
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Fig. 139. L in e  o f varia tion  o f  t h e  tib ia e  of dogs o f  T á c  in th e  P eriod  o f  th e  R o m an  E m p ire



with short, thick legs, with tw isted 
and untwisted extrem ity bones alike. 
The second was represented by aver
age dogs along with those th a t had 
short, th in  legs and the mastiffs (?). 
Whereas the th ird  line was th a t of 
long, thin-legged greyhounds.

The skulls of the Tác dogs can be 
classified into five groups:

1. Small skulls, with strongly 
developed, vaulted brain cases and 
with short, relatively pointed noses. 
The crista mediana is doubled and 
slightly protruding; the lineae semi
circulares are also very flat. The 
foreheads are bulging. The skulls of 
dachshunds belong to  this group 
and are represented by an undam 
aged skull and a brain case.

2. Skulls reminiscent of the 'palus
tris type in size and shape. The skull 
is well developed, and the brain case 
is strongly vaulted. The facial part 
is pointed or medium. The crista 
mediana and the lineae semicirculares 
are slightly protruding, the forehead 
is fla t or somewhat convex. E ight 
complete skulls and eight large frag
ments of skulls belong to  this group.

3. Skulls larger than  the above, 
with narrower, and less vaulted  brain 
cases. The crista mediana and the 
lineae semicirculares are strongly 
protruding, and the forehead which 
is flat, is sunk between the la tte r in 
a medial position. The nose is moder
ately broad to broad. 13 completely 
undamaged skulls and several large 
fragments of skulls belong to  this 
group. The skulls of the average 
sized dogs of Tác also belong to this 
group. This type of skull form also 
occurs with other dogs of the Roman 
Period in H ungary (Fig. 144).

4. Skulls resembling the former 
in shape bu t larger, with broad 
noses and often with broad, fla t 
foreheads. They are the skulls of the



biggest dogs (mastiffs?); and comprise three complete skulls and one 
brain case.

5. The elongated skull of greyhounds with a spacious brain case, a long, 
pointed nose and a rather fla t forehead. One complete skull and an incom
plete one.

The five groups of skulls described above can be correlated fairly well 
with the breeds identified on the  basis of the extrem ity bone analysis.

No skulls or fragments of the 
dwarf dogs have been found ex- 
iept for a mandible; the dogs 
ivith thin, short legs had, in all 
likelihood, the same skull form as 
bhe dachshunds. At the same time 
it has turned out th a t the “aver
age” type of dog, which appeared 
to be homogeneous on the basis of 
the extrem ity bones was not so 
Homogeneous with respect to the 
skull form; the skulls' of these 
fogs constitute the second and 
third group of skulls. At the same 
time, the skull forms reveal the 
dose link by which the big dogs 
ire connected with the former 
breed.

In  the Migration Period the 
Roman breeds of dogs — as with 
other Roman breeds of domestic 
animals mostly disappeared in 

14 16 18 Central Europe. This can be stated
Fig. 142. V aria tio n  o f  th e  fem ora of dogs definitely only concerning the 
o f Tác in  th e  P eriod  o f th e  R o m an  E m p ire  dachshunds, the dogs with thick,

straight legs, the dw arf dogs and 
perhaps the greyhounds, but can

not be ascertained with respect to the “average” breed, since the peoples 
arriving from the east also brought with them  small, medium-sized dogs. 
I t  cannot be ascertained whether such a dog was a rem nant of the 
Roman stock or an individual th a t was introduced later. Skulls or complete 
skeletons of dogs from this period are not a t all infrequent. A fine example 
of the la tte r was discovered in a Langobard grave a t Hegykő, where two 
dog skeletons were excavated. They were so similar in size and skull form 
(Figs 145 — 146) th a t — being of the same age — they had evidently origi
nated from dogs of the same litter.

No doubt, the people who spread to Europe from the east during the 
Migration Period brought along greyhounds from their emergence centre 
in the east. These latter can be dem onstrated both by means of osteological 
finds and representations in Central and Eastern Europe. The rock drawings 
of Madara depicting the Bulgarian K han K rum  display the finest likenesses
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o f  g r e y h o u n d s ;34 a  g r e y h o u n d  s k u l l  w a s  d is c o v e r e d  a t  Z h u r o v k a  (T c h e r n a y a -  
k o v  c u l tu r e ,  3 r d  4 th  c e n tu r y ) 35-

From the Middle Ages onwards the variations of dogs started  to increase 
again. Although osteologically very little is known about mediaeval dogs, 
by comparing representations and 
contemporary descriptions it can be 
sta ted  th a t in addition to the average 
dogs of small and medium sizes there 
also occurred dwarf dachshunds and 
Pomeranians (Wyrost demonstrated 
both breeds in Early Mediaeval Opole 
and Wroclaw36), as well as greyhounds 
and mastiffs. This proves th a t in 
addition to the horse, the dog was 
the domestic animal of which traces 
of breeding selection and deliberate 
breeding survived into the early 
Middle Ages.

As far as early Hungarian breeds 
of dogs are concerned, there can be 
no doubt th a t the conquering Ma
gyars had greyhounds. This is shown 
not only by the greyhound’s skull 
excavated a t Zalavár (Fig. 147), but 
also by the numerous place names of 
Agárd (which is the derivation of the 
H ungarian name of the greyhound =  
agár). A document dated 1193 also 
contains the name of the greyhound 
(agár).37 The name of the beagle 
(kopó), which served as a beater, has 
been preserved in a deed of 1237.38 
I t  is highly probable th a t the puli, 
the kuvasz and the komondor were 
also to be found among the dogs of the 
ancient Hungarians, since all three breeds were distributed from Mongolia 
to Central Europe. There is evidence of dogs of the рмй-type in Hungary 
from the Bronze Age, and in Reményi’s opinion Rütim eyer’s palustris 
type was not identical with Pomeranians but with terriers, the puli being 
a representative of the latter.39 Of course, osteological finds do not reveal 
the most im portant mark of identity of the puli, its hair, though this above 
all would decide the question whether this breed did live in the Carpathian

3 4 F ehér, G ., 1931, p . 104, fig. 59
35 Z alkin, V. I ., 1966, pp. 54 ff.
36 W y ro st, P ., 1963, pp . 2 3 2 -2 3 3
37 H ankó , В ., 1954, p . 15
38 H an k ó , В ., 1940, p . 17
39 R e m é n y i ,  К .  А., 1952, р, 123
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F ig . 144. Skull o f a  dog. S zázha lom batta , P eriod  o f  th e  R o m an  E m p ire
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Fig. 145. Skull o f a  dog. H egykő, L an g o b ard
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Fig. 146. Skull o f a  dog. H egykő, L angobard
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Fig. 147. Skull o f a  dog. Z alavár, P eriod  o f th e  Á rp ád  D y n asty
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Fig. 148. Skull o f a  dog. T ú rk e v e —M óricz, 1 5 th —16th cen turies
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Basin before the Magyar Conquest or not. The same refers to the kuvasz. 
Dogs of a similar skull form to this also occurred in H ungary before the 
Migration Period. The name “ komondor” appeared in H ungary rather late, 
in 1544;40 moreover, in the 15th—16th century village excavated a t Túr- 
keve—Móricz a skull, reminiscent of today’s komondor’s, has been brought 
to  light (Fig. 148). A t K ardoskút, a village of the Period of the Árpád 
D ynasty the relatively strong extrem ity bones of a large dog have been 
found, unfortunately without its skull. I t  may also have been a komondor 
bu t to ascertain this without the skull is impossible.

40 H ankó , В ., 1954, p . 7
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TH E DOMESTIC RABBIT

The domestic rabbit is one of the latest domestic animals of Europe, for 
its domestication was commenced only some time a t the beginning of the 
Middle Ages. During the last glaciation its wild form, the wild rabbit, w ith
drew to the Iberian Peninsula, where its domestication took place. I t  was 
from there th a t domestic rabbits spread first over Europe and then over 
the whole world.

The rabbit is the animal on which the changes brought about by domesti
cation are perhaps the most marked. In  the early stages of its domestication 
the size of this species also diminished, although we have no direct evidence 
of this. Today we have dwarf breeds, bu t most of them  exceed the wild form 
in size, a phenomenon happening with very few domestic animals. (The 
average weight of the wild rabbit is 2 — 3 kg, of the dwarf ermine-rabbit 
1 kg, bu t the breed of German giants weighs 8 9 kg.)

The proportions of the skull underwent great changes as a consequence 
of domestication. The brain case of the wild form is always longer than  
the facial part of the skull; with domesticated animals this proportion is 
approximately 1 : 1 or definitely shifted in favour of the facial part of the 
skull. The breadth of the domestic rabbit skulls is also smaller than  th a t 
of wild ones. W ith the diminishing of the brain case the brain also loses 
some of its weight: the wild rabb it’s brain weighs about 22 per cent more 
than  th a t of the domestic one.1 The skeleton of the domestic rabbit in general 
show's the lesser stress to  which it is exposed; whereas the skeleton of the 
wild rabbit amounts to 5.3 per cent of the weight of the body, the domestic 
rabbit’s comes up to  only 4.3 per cent of the weight. In  addition, the bones 
of the domestic rabbit contain less inorganic m atter and their strength is 
also less.

The form of the ears has been transformed by domestication (lop-ears) 
and so has the proportion of certain viscera, of the heart, the lungs, etc. 
Domestication has also changed the sexual rhythm  and prolification. But 
the changes in the hair and colouring are the most striking. Whereas natural 
selection eliminates (with the wild rabbit) all colour variations th a t reduce 
blending with the surroundings, under m an’s protection these colour variants 
have survived. Moreover, breeders have endeavoured to  breed the greatest 
variety of colours or types of colours respectively. A num ber of m utations 
added to this and thus now we know of 500 different breeds of domestic 
rabbits a t least, mostly based on their colouring.

1 N ach tshe im , H ., 1949, p . 69

334



In  spite of the fact th a t rabbits were domesticated only in the early 
Middle Ages, the Romans kept rabbits in enclosures, the so-called leporaria. 
A t first the leporaria were made for captured brown hares, bu t later wild 
rabbits brought from Hispania were also kept in them, although no breeding 
of either species was attem pted. Roman authors (Varro, Pliny, Strabon, etc.) 
often mentioned the wild rabbits of Hispania and described in detail both 
the damage wrought by them  and the way they had been captured.

The Roman keeping of wild rabbits cannot be considered as domesti
cation, for they only captured the rabbits without endeavouring to breed 
them. Only in the early Middle Ages, on the Iberian Peninsula, did the first 
domestication take place. From there the domestic rabbits spread to  France 
a t about the turn  of the first millennium A.D. In  France, rabbits were a t 
first bred in religious establishments, for there it was easy to keep them 
within stone walls underneath which the animals could not burrow them 
selves out. The m eat of rabbits contributed a variety in the monks’ and 
nuns’ diet, especially since they were allowed to eat foetuses or new-born 
young rabbits while still blind even during fasts. This custom had originated 
in Antiquity; Pliny mentioned th a t such young animals were considered 
tit-b its on the Balearic Islands.2

In  the 12th century A.D. domestic rabbits found their way from France 
to Germany, again through religious orders.3 B ut from th a t time onwards 
they were taken up by princely courts and by the nobility, who were also 
able to keep their domestic rabbits among stone walls or on small islands, 
from which they could not escape. Margaret Island in Budapest, originally 
called “R abbits’ Island” , must have been an island of this kind. At first, 
rabbits were perhaps kept in the convent there, bu t later the animals spread 
over the whole island. Such islands of rabbits were used for a long time; 
for example, the one a t Schwerin-See was mentioned in 1407; Elizabeth I  
of England also had rabbit islands in the 16th century, and there was one 
as late as the 17th century near Berlin.4

I t  is not known when rabbits continued their way from Germany. But, in all 
probability, quite early they spread farther on. In Hungary they appeared al
ready i n the Period of the Árpád Dynasty, although the earliest osteological 
evidence dates only to  the 16th century (Visegrád Salam on-torony).

In  mediaeval leporaria, rabbits were treated  half as domestic animals 
and half as wild ones. Aristocratic ladies, for example, would often hunt 
them and such hunting scenes are displayed in very fine mediaeval repre
sentations indeed. However, occasionally, particularly during times of 
war, rabbits escaped into nature where they soon became wild again, and, 
moreover, quickly regained their wild colouring. Possibly, as early as in the 
Middle Ages, domesticated rabbits were set free intentionally with a 
a view to obtaining highly prolific game supply. Such hunting scenes, too, 
have also often been represented, one of the best being on the 16th century 
Flemish tapestry  preserved a t the De Young Memorial Museum in San

2 N ach tshe im , H ., 1949, p . 52
3 N ach tshe im , H ., 1936, p . 245
4 Zeuner, F . E . 1963, pp . 4 1 2 -4 1 3
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Francisco. On it peasants are capturing wild rabbits with the typical wild 
colouring, with ferrets and nets.

Later, in modern times, great numbers of wild rabbits were settled in most 
countries of Europe. However, in H ungary for example, this was done only 
in the 19th century. Although mention was made even earlier of the hunting 
of the wild rabbit, these cases m ust have referred to individuals which 
occasionally went wild — as can be inferred from the above. In  the national 
shooting statistics greater numbers of rabbits (12,255 individuals) were 
first mentioned in 1884.5 Since then wild rabbits have become very numerous 
in H ungary particularly in the hilly areas with a light, sandy soil.

5 Szunyoghy, J . ,  1958 p . 358

336



REGISTER OF SITES AND FAUNAS

In  th is  reg is te r a ll th e  H u n g a ria n  sites a re  inc luded  th e  bone sam ples o f w hich w ere 
exam ined  w hen  we w ere p rep a rin g  th is  m o nograph ; th e  m useum s in  w hich  th e  sam ples 
a re  p reserved  h av e  also been  in d ica ted  here . T he com plete  fau n a l lists  o f  th e  sites f irs t 
pub lished  here  a re  also g iven below , to g e th e r w ith  th e  specim en an d  in d iv id u a l n um bers  
o f  th e  species d ea lt w ith ; th o se  la t te r  d a ta  h av e  been  o m itted  w hen th e  bone sam ples 
h av e  a lread y  been  pub lished . I n  such  cases w e h av e  on ly  m en tioned  w here th e  fau n a l 
lists  w ere pub lished . A m ong sites  in  foreign coun tries w e h av e  included  th e  ones w hose 
bone sam ples w e ourselves h av e  iden tified ; th ese  bone sam ples a re  pub lished  here  for 
th e  f i rs t tim e.

P e rcen tu a l d a ta  a re  included  in  th e  fau n a l lists  on ly  fo r sites  w here bone sam ples 
w ere found  in  a  su ffic ien t n u m b er to  be able to  ev a lu a te  th e  freq u en cy  o f d ifferen t 
species. F o r  th e  n u m b ers  o f ind iv idua ls we h av e  n o t in d ica ted  th e  so-called m in im al 
n u m b er o f  ind iv iduals, b u t th e  values ob ta in ed  b y  th e  m e th o d  w e use fo r d e te rm in in g  
th e  n u m b er o f  ind iv iduals. T he essence o f  th is  m e th o d  is th e  follow ing: th e  bones 
d iscovered  a re  classified in to  fou r g roups accord ing  to  th e  an im a ls’ age: juveniles, 
su b ad u lts , a d u lts  an d  m atu re-sen ile  groups. T hen , w ith in  each  age g roup , we fo rm  
th re e  fu r th e r  g roups accord ing  to  size: sm all, m edium -sized an d  la rge  an im als . T hen  
w e de te rm ine  th e  m in im al n u m b er o f ind iv idua ls w ith in  each  g roup  an d  sum m arize 
th e  values o b ta in ed  in  th is  m anner.

F o r  th e  geog raph ica l p lac ing  o f H u n g a rian  sites see F ig s 149— 150.

H U N G A R IA N  S IT E S
A ba-B ábánd

B ronze Age (V aty a  cu ltu re) ea rth w o rk . E x c a v a te d  b y  É . P e tre s , 1960. I s tv á n  K irá ly  
M useum , Székesfehérvár.

species I sp ecim en s i in d iv id u a ls

roe deer —  Capreolus capreolus  L. 2 I 2
red deer —  Cervus elaphus  L. 4 j  2

Wild animals 6 4

dog — Canis fam iliaris  L. 1 1
horse —  Equus caballus  L. 2 2
pig — Sus scrofa dom.  L. 9 3
sheep —  Ovis aries  L. j  ^
goat —  Capra hircus  L. J
cattle —  Bos taurus  L. 41 12

Domestic animals 91 j 28
Total 97 32
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Fig. 149. T he p reh is to ric  sites in  H u n g a ry  m entioned in  th e  book (identical ind ica tions as in  th e  m easurem ent
d iag ram s)
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Fig. 150. Sites in H u n g a ry  m entioned in th e  book o f th e  P eriod  o f  th e  R om an E m p ire , o f the M igration P e rio d  and of
th e  M iddle Ages (num erical ind ica tions as in th e  d iag ram s)



Á C S - V A SPtT SZTA

R o m an  castru m . E x c a v a te d  b y  L . B arkóczi a n d  S. M ithay , 1948. X a n tu s  Já n o s  
M useum , G yőr.

species specim en s in d iv id u a ls

hen — O allus dom esticus L. 2 2
dog — C a n is fa m ilia r is  L. 1 1
horse — E quu s caballus L. 5 3
pig — S u s scrofa dom . L. 23 10
sheep — O vis a ries  L.  ̂ „
goat — C apra  h ircus L. J
cattle  — B os tau ru s L . 19 12

Domestic anim als 55 31
Total 55 31

A d o n y

R o m an  se ttlem en t. E x c a v a te d  by  L . B arkóczi, 1950. H u n g a rian  N a tio n a l M useum , 
B u d ap est.

species specimens I individuals
________________________________________ I_______

wolf — C an is lu p u s  L. 1 j 1

Wild anim als 1 | 1

pig — S u s scrofa dom . L. 1 1
sheep — O vis a ries  L. 1 5 2
goat — C apra h ircus L. J
cattle  — B os tau ru s  L. 12 4

Domestic animals 18 7
Total 19 j  8
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A la tty á n -T ulát

A v ar cem etery . E x c a v a te d  b y  N . F e tt ic h . H u n g a rian  N a tio n a l M useum , B u d ap es t 
(A rc h . H u n g ., XL [1963] p . 189).

A j.b e r t ir s a - K o st y e l t k  P . u d v a r a  (Y a r d  o f  P . K o s t y e l ik )
E a rly  B ronze A ge se ttlem en t. C ollected b y  F . K őszegi, 1957. H u n g a rian  N a tio n a l 

M useum , B u dapest.

A g g t e l e k  - В a r a d b a  b a r l a n g  ( C a v e )

N eolith ic  (B ü k k  cu ltu re ) se ttlem en t. H u n g a rian  N a tio n a l M useum , B u d ap es t
(A cta  A rch. H ung ., 11 [1959] p . 60).

species specimens individuals

j
red deer — C ervus elaphus L. • 1 1

W ild anim als 1 1

horse — E quus caballus L. 6 2
pig — <S«s scrofa dom . L. 2 2
cattle  — B os tau ru s  L. 7 2

Domestic anim als 15 6
Total 16 7

A l s ó n é m e d i

C opper A ge (Pécel cu ltu re) cem etery . E x c a v a te d  b y  J .  K orek , 1948. H u n g a ria n  
N a tio n a l M useum , B u d ap est (A c ta  A rc h . H u n g .,  1 [1951] p p . 72— 79).

A pa gy- B arucha  J .  t e l k e  (P lot of J .  B a r u c h a )
S a rm a tian  se ttlem en t. C ollected b y  L . K iss, 1936. Jó sa  A n d rás  M useum , N y ír

egyháza.

species specimens individuals

brown bear — U rsu s arctos L. 2 1
wild swine — S u s scrofa fe r . L. 6 3
roe deer — C apreolus capreolus L. 1 1
red deer — C ervus elaphus L. 10 3
aurochs — B os p r im ig en iu s  Boj. 4 2

Wild anim als 23 10

dog — C an is fa m ilia r is  L. 5 2
horse — E quus caballus L. 10 6
pig — S u s  scrofa dom . L. 62 17
sheep — O vis a ries  L. 1 ^  22
goat — C apra  h ircus L. j
cattle  — B os tau ru s  L. 93 38

Domestic anim als 222 85
Total 245 95
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A p á t f a l v a -M a r o s  u t c a  (St r e e t )
S a rm a tian  g rave . E x c a v a te d  b y  О. T rogm ayer, 1960. H u n g a rian  N a tio n a l M useum , 

B u d ap est.
Skull o f a d u lt cj horse (E q u u s  c a b a llu s  L .).

Á rk a

2nd —4 th  c e n tu ry  A .D . se ttlem en t. E x c a v a te d  b y  Á. Salam on, 1960. H u n g arian  
N a tio n a l M useum , B u dapest.

species specimens individuals

dog — C an is fa m ilia r is  L. 46 2
horse — E quus caballus L. 1 1
pig — S u s  scrofa dom . L. 23 7
sheep — O vis aries  L. | j g -
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 103 11

Domestic anim als 185 26
Total 185 26

Á roktő- D ongóhalom

B ronze A ge se ttlem en t. E x c a v a te d  b y  A. Saád  an d  G. M egay, 1930. H e rm an  O ttó  
M useum , Miskolc.

species specimens individuals

catfish — S ilu ru s  g lan is L. 1 1
carp — C yp rin u s carpio  L. 2 1

Wild anim als 3 2

horse — E quus caballus L. 1 1
cattle  — B os tau ru s  L. 1 1

Domestic animals 2 2
Total 5 4
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A szó d - G é p á l l o m á s  (Ma c h in e  St a t io n )
E a rly  B ronze A ge p its . E x c a v a te d  b y  N . K alicz , 1962. H u n g a rian  N a tio n a l M useum , 

B u d ap est.

species I specimens individuals

aurochs — B os p r im ig en iu s  Boj. 2 2

Wild anim als 2 2

dog — C anis fa m ilia r is  L. 3 2
pig — S u s  scrofa dom . L. 13 4
sheep — O vis a ries  L.  ̂ ^  ^
goat — C apra h ircus L. \
cattle  — B os tau ru s  L. 27 6

Domestic anim als 54 16
Total 56 18

A szó d - P a p i  f ö l d e k

E a rly  C opper A ge (L engyel cu ltu re) se ttlem en t. E x c a v a te d  by  N . K alicz , 1961. 
H u n g a rian  N a tio n a l M useum , B u dapest.

j
species specim en s %  in d iv id u a ls  %

bird — A v is  sp. I. 1 0.04 1 0.32
bird — A v is  sp. II . 1 0.04 1 0.32
brown hare — L epu s europaeus Pall. 1 0.04 1 0.32
brown bear — U rsus arctos L. 4 0.17 2 0.64
wolf — C an is lu p u s  L. 4 0.17 3 0.96
wild swine — S u s scrofa fe r . L. 233 9.89 28 9.00
roe deer — C apreolus capreolus L. 59 2.51 9 2.89
red deer — C ervus elaphus L. 419 17.79 50 16.08
aurochs — B os p rim ig en iu s  Boj. 397 16.86 53 17.06

Wild anim als 1119 47.51 148 | 47.61

dog — C an is fa m ilia r is  L. 47 2.00 6 1.93
pig — S u s scrofa dom . L. 191 8.11 27 8.69
sheep — O vis a ries  L. 1 oe - 1C1. , .  -w- J* o5 1.4У о 1.61goat — C apra  h ircus L . J
cattle  — B os tau ru s  L. 963 40.89 125 40.16

I
Domestic animals 1236 52.49 | 163 52.39

m an — H om o sa p ien s  L. 26

Total 2381 ! 311 I
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B ag

L a te  C opper A ge (Pécel cu ltu re) se ttlem en t. H u n g a rian  N a tio n a l M useum , B u d ap est. 
A d u lt sheep o r g oa t ( Ovis s. Capra )  — p a r t  o f m and ib le .

B ágyog-G y ü r h e g y

A v ar cem etery . E x c a v a te d  b y  B . Szőke, Gy. László a n d  J .  N em eskéri, 1952. X a n tu s  
J á n o s  M useum , G yőr.

T he rem ains o f  8 species o f  an im als w ere ex cav a ted  fro m  th e  graves:

No. o f graves

h en  — Callus domesticus L . 19
goose — A nser domesticus L . 7
ca ttle  — Bos taurus L . 6
p ig  — S u s scrofa dom. L . 6
sheep or g o a t — Ovis s. Capra  3
sheep — Ovis aries L . 2
brow n  h a re  — Lepus europaeus P a ll. 2
horse  — Equus caballus L . 1

B a ja - D ó zsa  G y ö r g y  ú t  (St r e e t ) 233
E a rly  C opper A ge (Pécel cu ltu re) g rave . E x c a v a te d  b y  M. K őhegy i, 1962. T ü rr 

I s tv á n  M useum , B aja .
Skull an d  incom plete  skele ton  o f a d u lt c a tt le  (Bos taurus L .).

B a k o n y s z e n t l á s z l ó

P a r t  o f R o m an  se ttlem en t. D o n a ted  b y  J .  F illinger, 1955. B ak o n y  M useum , 
V eszprém .

O n ph a lan g is  IH .a  o f a d u lt ho rse  (Equus caballus L .).

B a l a t o n a l ig a

R o m an  se ttlem en t. E x c a v a te d  b y  É . B ónis, 1951. H u n g a rian  N a tio n a l M useum , 
B u dapest.

species specimens % individuals %

bird — A v is  sp. 2 0.38 2 1.60
brow n hare — L ep u s europaeus Pall. 1 0.19 1 0.80
wolf — C a n is  lu pu s  L. 2 0.38 2 1.60

Wild anim als 5 0.95 5 4.00

hen — G allus dom esticus L . 5 0.95 3 2.40
dog — C a n is fa m il ia r is  L. 95 18.09 6 4.80
horse — E quu s caballus L. 96 18.28 23 18.40
pig — S u s  scrofa dom . L. 61 11.62 24 19.20
sheep -  O vis a ries  L j  87 16 5g 27 21-60
goat — C apra  hxrcus L . J
cattle  — B os tau ru s  L . 176 33.53 37 29.60_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Domestic anim als 520 99.05 120 96.00
Total 525 125
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B a l a t o n f ü b e d

R o m an  cem etery . E x c a v a te d  b y  Ä . K iss , 1953. B ak o n y  M useum , V eszprém . 
G rave N o. I l l :  incom plete  skele ton  o f a d u lt h e n  (G a llu s  d o m e s tic u s  L .).

B a lo ta ptjszta

C em etery  o f th e  P eriod  o f th e  M agyar C onquest. E x c a v a te d  b y  I . D ienes, 1960. 
H u n g a ria n  N a tio n a l M useum , B u d ap est.

G rave N o. 5: frag m en ts  o f sku ll and  fee t o f a d u lt horse (E q u u s  c a b a llu s  L .).

B a n a

C em etery  o f th e  P eriod  o f th e  M agyar C onquest. E x c a v a te d  b y  Á . K iss  a n d  A- 
B a rth a , 1956. H u n g a rian  N a tio n a l M useum , B udapest:

No. of graves

horse  — E q u u s  c a b a llu s  L . 3
sheep — O v is  a r ie s  L . 1

BÉKÁSME GYEK—BUVÁTÍ
L a te  C opper A ge (Pécel cu ltu re), B ronze A ge (Zók an d  E a r ly  N ag y rév  cu ltu res) 

B ronze Age I I —I I I  and  C eltic  p its . E x c a v a te d  b y  V . G. C sánk, 1962. M unicipal 
M useum , B u dapest.

Copper Age Bronze Age Celtic
species

• speci- individ- speci- individ- speci- individ -
mens uals mens uals mens uals

fish — P isces  sp. 1 1 1 1 — —
bird  — A v is  sp. — — 1 1 — —
brown hare — L epu s europaeus Pall. — — 3 2 — —
wild swine — S u s scrofa fe r . L. — — 4 3 — —
red deer — C ervus elaphus L. 7 3 1 2 5 1 1
aurochs — B os p r im ig en iu s  Boj. 1 1 6  3 — —

Wild anim als 9 4 27 15 1 1

dog — C an is fa m ilia r is  L. 63 2 59 4 — —
horse — E quu s caballus L. 25 6 17 5 1 1
pig — S u s  scrofa dom . L. 10 4 23 7 — —
sheep -  O vis a ries  L. 1 
goat — C apra  h ircus L. J
cattle  — B os tau ru s  L. 78 22 82 20 2 2

Domestic anim als 188 39 206 45 4 ! 4
Total 197 44 233 60 5 5
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B É K Á S M E G Y E R -V Ö R Ö S  C S IL L A G  TSZ (C O O P E R A T IV E )

N eolith ic  (L inea r P o tte ry  cu ltu re , Zseliz group) se ttlem en t. E x c a v a te d  by M. G ábori,
1962. M unicipal M useum , B udapest.

species specimens | individuals
|

fish — P isces  sp. 1 1
beaver — C astor f ib e r  L. 1 1
wild swine — S u s scrofa fe r . L. 5 3
red deer — C ervus elaphus L. 6 3
aurochs — B os p rim ig en iu s  Boj. 22 6

Wild anim als 35 14

dog — C a n is fa m ilia r is  L. 1 1
pig — S u s scrofa dom . L. 11 4
sheep — O vis a ries  L. ~| g
goat — C apra  hircus L. j
cattle  — B os tauru s L. 57 17

Domestic animals 104 30
Total 139 44

B É K Á S M E G Y E R

N eolith ic  se ttlem en t. E x cav a ted  b y  F . T om pa. H u n g a rian  N a tio n a l M useum , 
B udapest.

species specimens individuals

wild swine — S u s scrofa fe r . L. 3 3
red deer — C ervus elaphus L. 2 2
aurochs — B os p r im ig en iu s  Boj. 4 2

Wild animals 9 7

cattle  — B os tau ru s  L. 1 1

Domestic anim als 1 1
Total 10 8
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B É K É S -V  Á R O S E R D Ő

B ronze A ge (G y u lav a rsán d — O tto m án y  cu ltu re) se ttlem en t. E x c a v a te d  by  J .  B a n 
ner, 1950 — 60. H u n g a rian  N a tio n a l M useum , B u dapest.

species specimens % | individuals %

catfish — S ilu ru s  g lan is  L. 3 0.055 3 0.29
pike — E sox luciu s L. 2 0.03 2 0.19
carp — C yp rin u s carp io  L. 6 0.10 6 0.57
fish — P isces  sp. div. 25 0.40 18 1.72
European pond tortoise — E m y s  orbicu laris L. 6 0.10 2 0.19
white pelican — Pelecanus onoctrotalus L. 1 0.015 1 0.09
black grouse — L y r m u s  te tr ix  L. 1 0.015 1 0.09
crane — Grus grus L. 3 0.055 3 0.29
bird — A v is  sp. 1 0.015 1 0.09
brown hare — L epu s europaeus Pall. 11 0.17 6 0.57
beaver — C astor f ib e r  L. 20 0.32 13 1.24
fox — V ulpes vu lpes  L. 10 0.16 4 0.38
wolf — C an is lu pu s  L. 6 0.10 2 0.19
brown bear — U rsu s arctos L. 2 0.03 2 0.19
o tter — L u tra  lu tra  L. 3 0.055 2 0.19
badger — M eles m eles L. 8 0.13 4 0.39
pine m arten or stone m arten — M a rtes  sp. 1 0.015 1 0.09
lynx — L y n x  lyn x  L. 1 0.015 1 0.09
wild cat — F elis  s ilvestris  Schreb. 6 0.10 4 0.39
wild swine — S u s scrofa fe r . L. 362 5.74 80 7.64
roe deer — C apreolus capreolus L. 37 0.59 18 1.72
red deer — C ervus elaphus L. 789 12.51 89 8.51
aurochs — B os p r im ig en iu s  Boj. 313 4.95 49 4.69

W ild anim als 1617 25.66 312 29.80

dog — C an is fa m ilia r is  L. 137 2.17 43 4.11
horse — E quu s caballus L. 164 2.60 60 5.74
pig — S u s scrofa dom . L. 1587 25.16 230 22.00
sheep -  O vis aries  L. ]
goat -  C apra  hircus L. J 11
cattle — B os tau ru s  L. 2103 33.35 273 26.10

Domestic anim als 4688 74.34 734 70.20

small rum inants 159
m an — H om o sap ien s  L. 1

j
Total 6465 1046
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B é k é s c s a b a - E r z s é b e t h e l y - B á t h o r y  u t c a  (St r e e t ) 82
G rave w ith  horse o f th e  P eriod  o f  th e  M agyar C onquest. C ollected b y  G y. T ábori,

1963. M unkácsy  M ihály M useum , B ékéscsaba.
Skull an d  3 e x tre m ity  bones o f a  horse (E q u u s  c a b a llu s  L .) aged  a b o u t 2%  years .

B er etty ó szen tm á r to n

N eo lith ic  (H erp á ly  cu ltu re) se ttlem en t. E x c a v a te d  b y  N . K alicz  a n d  I . K u tz ián , 
1954—55. H u n g a ria n  N a tio n a l M useum , B u d ap es t (A c ta  A rc h . H u n g .,  11 [1959] 
p . 55).

B lH A R K E R E S Z T E S

G rave w ith  horse o f th e  P e rio d  o f th e  M agyar C onquest. C ollected b y  A . H o rv á th , 
1960. D éri M useum , D ebrecen.

Skull and  fee t o f <J horse (E q u u s  c a b a llu s  L .) aged a b o u t 9 years .

BODROGZSADÁNY
A eneolith ic  se ttlem en t. E x c a v a te d  b y  J .  P e tró czy , 1941 — 43. H u n g a ria n  N a tio n a l 

M useum , B u d ap est.

species I specim en s in d iv id u a ls

pike — К  sox luciu s L. 2 2
wild swine — S u s  scrofa fe r . L. 2 2
roe deer — C apreolus capreolus L . 3 3
red deer — C ervus elaphus L. 3 1

Wild anim als 10 , 8

dog — C an is fa m ilia r is  L. 2 2
pig — S u s  scrofa dom . L. 2 : 2

Domestic anim als 4 4
Total I 14 12

B O D R O G Z S A D Á N Y -S O L T É S Z  J .  T E L K E  (P L O T  O F J .  S O L T É S Z )

M ediaeval (1 6 th — 17th  cen tu ry ) refuse p it . E x c a v a te d  b y  S. G allus, 1943. H u n g a rian  
N a tio n a l M useum , B u d ap est.

species specimens individuals

pig — S u e  scrofa dom . L. 2 2
sheep — O vis a ries  L. 1  ̂ ^
goat — C apra  hircus L. J

Domestic anim als 3 I 3
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B O G Á D

R o m an  cem etery  (4 th  cen tu ry ). E x c a v a te d  by  A. B u rger, 1959. J a n u s  P an n o n iu s  
M useum , Pécs.

In co m p le te  skele ton  o f  h en  (O a llu s  d o m e s tic u s  L .) in  3 graves. 

B O K R O S - F e H É R K E R E S Z T

T races o f M igration  P e rio d  (A var) se ttlem en t. E x c a v a te d  b y  0 .  T rogm ayer, 1961. 
M óra F eren c  M useum , Szeged.

species specim en s in d iv id u a ls

horse — E quus caballus L. 5 3
sheep — O vis a ries  L. 1 ^ 2

goat — C apra  h ircus L. J
cattle  — B o s tau ru s  L. 26 6

Domestic anim als 34 11

B o l y - S z i e b e r t  p u s z t a  ( F a r m s t e a d )

A v ar cem etery . E x c a v a te d  b y  L . P a p , 1960 — 63. J a n u s  P an n o n iu s  M useum , Pécs 
( J a n . P a n n .  M ú z .  É v k .  [1963] pp . 91 ff.).

B oly

O ven o f  th e  P e rio d  o f th e  Á rp ád  D y n asty . C ollected b y  S. B ökönyi, 1955. H u n g a rian  
N a tio n a l M useum , B u d ap est.

Skull a n d  skele ton  o f  a n  a d u lt dog (C a n is  fa m i l ia r i s  L .).

B o r d á n y

G rave w ith  horse o f th e  P e rio d  o f th e  M agyar C onquest. E x c a v a te d  b y  I . D ienes, 
1955. M óra F eren c  M useum , Szeged.

F rag m en ts  o f sku ll a n d  fee t o f  a n  old ho rse  (E q u u s  c a b a llu s  L .).

B o r s o d - D e r e k e g y h á z i  d ű l ő  ( B a u l k )

N eolith ic  (B ü k k  cu ltu re) se ttlem en t. E x c a v a te d  b y  J .  Csalogh an d  J .  K orek , 1948. 
H u n g a ria n  N a tio n a l M useum , B u d ap es t (A c ta  A rc h . H u n g .,  11 [1959] p . 50).

B O R S O S G Y Ő R -T É G L A G Y Á R I A G Y A G B Á N Y A  (C L A Y -P IT  O F  T H E  B R IC K  F A C T O R Y )

T races o f  B ronze A ge se ttlem en t. C ollected b y  K . A . R em ény i, 1955. H u n g a rian  
N a tio n a l M useum , B u dapest.

species sp ecim en s in d iv id u a ls

red deer — C ervus elaphus L. 2 2

W ild anim als | 2 2

cattle  — B os tau ru s  L. [ 2 2

Domestic anim als j 2  2

Total I  4 4
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B u d a - D i s z  t é r

M ediaeval ( tu rn  o f th e  13th —14th cen turies) well in a  cellar. E x cav a ted  b y  I .  H oll, 
1954. H u n g arian  N a tio n a l M useum , B u d ap est (S tu d . A rc h .,  I V  [1966] pp . 71 ff.).

B u d a -V ár  (Ca stle)
M ediaeval castle  and  E a rly  M odern palace E x c a v a te d  by  L . G erevich . M unicipal 

M useum , B u d ap est (B u d a p e s t  R é g iség e i, X V I I I  [1958] pp . 455 ff.; X X  [1963] pp. 
395 ff.; X X I  [1964] pp . 369 ff.).

B u d a - V á r - P a s a  p a l o t a  ( C a s t l e  — t h e  P a s h a ’s  P a l a c e )
P a r t  o f P alace  from  th e  tim e  o f th e  T urk ish  occupation . E x c a v a te d  by  Gy. Gerő,

1964. H u n g arian  N a tio n a l M useum , B udapest.

species specimens I %  j individuals j  %
brown hare — L epu s europaeus Pall. 1 0.07 1 j 0.71
roe deer — C apreolus capreolus L. 5 0.34 3 | 2.13
red deer — C ervus elaphus L. 9 0.62 5 j 3.54

Wild animals 15 1.03 9 6.38

goose — A n ser dom esticus L. 8  0.55 4 2.84
hen — G allus dom esticus L. 27 1.85 8  5.67
dog — C a n is fa m ilia r is  L. 7 0.48 4 2.84
horse — E quus caballus L. 2 0.14 2 1.42
pig — S u s scrofa dom . L. 5 0.34 3 2.13
sheep -  O vis a ries  L |  m 5  85.27 87 61.70
goat — C apra  hircus L . J
cattle  — B os tau ru s  L. 151 10.34 24 17.02

Domestic anim als 1445 98.97 132 93.62
Total 1460 141

B u d a k a l á s z

S a rm atian  se ttlem en t. E x c a v a te d  b y  S. Soproni, 1964. H u n g a rian  N a tio n a l M useum , 
B u dapest.

species specim en s in d iv id u a ls

red deer — C ervus elaphus L. 11 3
aurochs — B os p rim ig en iu s  Boj. 3 2

Wild anim als 14 5

horse — E quus caballus L. 5 3
pig — S u s scrofa dom . L. 1 1
cattle  — B os tau ru s  L. 4 3

j j
Domestic anim als ! 10 7

small rum inants 1

Total 25 I 12
i
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B u d á k  a l á s z - P o m á z i  Á .  G. ( S t a t e  F a r m )

E a rly  A v a r cem etery . E x c a v a te d  b y  I . E rd é ly i, 1954. H u n g a rian  N a tio n a l M useum , 
B u dapest.

G rave N os. 4 — 5: skulls an d  p a r ts  o f skeletons o f tw o  a d u lt horses.

B u d  a p e s t - A l b e r t f  a l v a

R o m an  castru m . E x c a v a te d  by  T. N agy , 1951 — 54. M unicipal M useum , B u d ap est.

species j  specim ens %  ;  in d iv id u a ls  %

fish — P isces  sp. div. 4 0.21 4 1.30
European pond tortoise — E m ye  orbicularia  L. 1 0.05 1 0.32
bird — A v is  sp. 2 0.11 1 0.32
roe deer — C apreolus capreolus L. 6  0.32 4 1.30
red deer — C ervus elaphus L. 8  0.43 5 1.62
aurochs — B os p rim ig en iu s  Boj. 28 1.48 10 3.25

Wild animals 49 2.60 25 8.11

goose A n ser dom esticus L. 3 0.16 2 0.65
hen — G allus dom esticus L. 36 1.91 9 2.92
dog — C a n is fa m ilia r is  L. 39 2.06 8  2.59
domestic cat — F elis  dom estica  Briss. 14 0.74 2 0.65
horse — E quus caballus L. 323 17.10 45 14.61
pig — S u s scrofa dom . L. 489 25.90 72 23.38
sheep — O vis a ries  L. ] „ , 7 0 1

goat -  C apra  hircus L. } 14ЛЗ ° '  1 7 ' 2 1

cattle  — B os tau ru s L . 6 6 8  35.40 92 29.88

Domestic anim als 1839 97.40 283 91.89
Total 1888 308

I I I

B u d a p e s t - X I .  A n d o r  u t c a  ( S t r e e t )

L a te  C opper A ge (Pécel cu ltu re) se ttlem en t. E x c a v a te d  b y  T . N agy . M unicipal 
M useum , B u d ap est (A c ta  A rc h . H u n g ., 11 [1959] p. 61).

B u d a p e s t - A q u i n c u m

R o m an  (2nd cen tu ry ) se ttlem en t. E x c a v a te d  b y  G y. P a rrag i, 1964. M unicipal 
M useum , B udapest.

I I
species j specim en s in d iv id u a ls

horse — E quus caballus L. j 1 j 1
pig — S u s scrofa dom . L. 7 4
sheep — O vis a ries  L. ]  ̂ ^
goat — C apra  hircus L. f
cattle — B os tauru s  L. 68 30

Domestic anim als | 77 36
I I
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B u d a p e s t - G e l l é r t h e g y  ( H i l l )

C eltic se ttlem en t (w ith  B ronze A ge an d  early  Iro n  Age p its). E x c a v a te d  b y  L . N agy . 
M unicipal M useum , B u d ap est (A rc h . H u n g ., X L V I I  [1969] p p . 242—243).

B u d a p e s t - P e s t e r z s é b e t

W o m an ’s g rav e  w ith  horse from  th e  P e rio d  o f  th e  M agyar C onquest. H u n g arian  
N a tio n a l M useum , B u dapest.

Skull an d  m and ib le  o f $ horse aged a b o u t 3 years.

B u d a p e s t - P e s t l ő r i n c

G rave o f th e  P eriod  o f th e  M agyar C onquest. H u n g a ria n  N a tio n a l M useum , B u d a - 
pest.

Skull an d  p a r t  o f th e  m and ib le  o f an  a d u lt horse.

B u d a p e s t - R e m e t e b a h l a n g  ( C a v e )

B ronze A g e—H a lls ta t t  P e rio d  se ttlem en t. E x c a v a te d  b y  L . V értes, 1949. M unicipal 
M useum , B u d ap es t (B u d a p e s t  R é g isé g e i, X V I I I  [1958] p . 15; A c ta  A rc h . H u n g .,  1 1  

[1959] p . 69).

B u d a p e s t —X I . S z t r e g o v a  u t c a  ( S t r e e t )

E a r ly  B ronze A ge (la te  N ag y rév  cu ltu re) an d  H a lls ta t t  A  (Vál cu ltu re ) se ttlem en t 
E x c a v a te d  b y  T . N ag y  a n d  F . K őszegi, 1964. M unicipal M useum , B u d ap est.

B ro n ze  A ge  Hallstatt P e rio d
species ----------------------j---------------------------------------------j---------------------

specimens j individuals specimens individuals

wild swine — S u s  scrofa fe r . L. — — 1 1
roe deer — C apreolus capreolus L. — — 1 1
red deer — C ervus elaphus L. 34 2 S 5
aurochs — B o s p r im ig en iu s  Boj. — — 2 2

Wild animals 34 2 12 9

dog — C an is fa m ilia r is  L. — — 2 1
horse — E qu u s caballus L. 9 5 20 5
pig — S u s scrofa dom . L. 5 3 8 5
sheep — O vis a ries  L. ] j 1 13 7
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 16 6 43 15

Domestic anim als 31 j  15 86 33

m an — H om o sa p ien s  L. — — 1

Total 65 17 99 42
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B u d a p e s t - T a b á n

C eltic se ttlem en t (w ith  e a rly  Iro n  Age p its). E x c a v a te d  b y  L . N agy . M unicipal 
M useum , B u d ap est (A rc h . H u n g ., XLV II [1969] pp . 242 — 243).

C S A N Y T E L E K -S lR Ó H E G Y

C em etery  o f th e  P eriod  o f  th e  M agyar C onquest. E x c a v a te d  b y  G. C sallány, 1934. 
H u n g a ria n  N a tio n a l M useum , B u d ap est.

I n  g rave  N o. 12 skull a n d  fee t o f  a  d  horse (E q u u s  c a b a llu s  L .) o f a b o u t 9 years . 

C s a t a  l j a - V a g o t t h i o g y

V illage o f  th e  P eriod  o f th e  Á rp ád  D y n a s ty . E x c a v a te d  b y  Gy. Szabó, 1952. H u n 
g a rian  N a tio n a l M useum , B u d ap est.

species specimens individuals

roe deer — C apreolus capreolus L. 1 1
red deer — C ervus elaphus L. 1 1

Wild anim als 2 2

dog — C an is fa m ilia r is  L. 4 2
horse — E quus caballus L. 19 5
pig — S u s scrofa dom . L. 28 12
sheep — O vis aries  L. 1 ^  ^
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 53 17

Domestic animals 131 59
Total 133 61

C s a t á r - T S z  i s t á l l ó  ( S t a b l e  o f  C o l l e c t i v e  F a r m )

P a r t  o f se ttle m e n t o f th e  P eriod  o f th e  Á rp ád  D y n asty . E x c a v a te d  by  I . W alte r,
1965. H u n g a rian  N a tio n a l M useum , B u d ap est.

species specimens individuals

hen — G allus dom esticus L. 1 1
horse — E quu s caballus L. 17 1
pig — S u s scrofa dom . L. 31 8
sheep — O vis aries  L. ] ^  ^
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 18 6

Domestic anim als 82 j 21

2 3 3 53



B ronze A ge (B ell B eaker cu ltu re ) dw elling p it .  E x c a v a te d  b y  R . Schreiber, 1960. 
M unicipal M useum , B u dapest.

C s e p e l —H a j ó s  u t c a  ( S t r e e t ) 3 7

species specimens j  individuals

horse — Equua caballus L. 15 5
pig — S u e  scrofa dom . L. 3 j 2
cattle — B os tau ru s  L. 9 4

Domestic anim als 27 11

C S E P E L -H Á R O S
B ronze A ge (Bell B eaker cu ltu re) se ttlem en t w ith  C eltic  p its . E x c a v a te d  b y  

R . Schreiber, 1960—61. M unicipal M useum , B u dapest.

species -------------------- j----------------------------------------- j-------------------
specim en s j %  in d iv id u a ls  1 %

fish — P isces  sp. div. 12 0.44 3 1.87
European pond tortoise — E m y s  orbicu laris L. 2 0.07 1 0.62
beaver — C astor f ib e r  L. 1 0.035 1 0.62
brown bear — U rsu s arctos L. 1 0.035 1 0.62
wild swine — S u s scrofa fe r . L. 69 2.51 8 5.00
red deer — C ervus elaphus L. 83 3.02 12 7.50
aurochs — B os p rim ig en iu s  Boj. 72 2.62 10 6.25

Wild animals 240 8.73 36 22.48

dog — C an is fa m ilia r is  L. 125 4.54 7 4.38
horse — E quu s caballus L. 1236 44.89 57 35.65
pig — S u s scrofa dom . L. 205 7.45 13 8.12
sheep -  O vis a ries  L j  255 ]6 10.00
goat — C apra  h ircus L . J
cattle  — B o s tau ru s  L. 691 25.12 31 19.37

Domestic animals 2512 j  91.27 124 77.52
Total 2752 j 160
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C s e p e l - H á r o s  (c o n tin u e d )

C eltic
s p e c i e s ____________________________

specim ens | in d iv id u a ls

brown bear — Ursus arctos  L. 1 1
wild swine — Sus scrofa fer.  L. 2 1
red deer —  Cervus elaphus  L. 4 2
aurochs —  Bos primigenius  Boj. 8 3

Wild anim als 15 7

horse —  Equus caballus  L. { 1 4  5
pig — Sus scrofa dom.  L. 7 4
sheep — Ovis aries  L. ] 2 2
goat —  Capra hircus  L. J
cattle —  Bos taurus  L. 16 8

Domestic anim als 39 19
Total 54 26

C S E R E B Ö K É N Y

P a r t  o f B ronze A ge (?) se ttlem en t. H u n g a rian  N a tio n a l M useum , B u dapest.
P a r t  o f a  h o rse’s (E q u u s c a b a llu s  L .) b ra in  case.

C S E R S Z E G T O M A J

H a lls ta t t  P eriod  (C — D) se ttlem en t. E x c a v a te d  b y  M. P á rd u cz , 1946. H u n g a ria n  
N a tio n a l M useum , B u d ap est (A c ta  A rc h . H u n g .,  11 [1959] pp . 69— 70).

C s o n g r á d L F e l g y ő

Village o f  th e  P eriod  o f  th e  Á rpád  D y n asty . E x c a v a te d  by  G y. László, 1955. 
H u n g arian  N a tio n a l M useum , B u dapest.

species sp ecim en s in d iv id u a ls

brown hare — Lepus europaeus  Pall. 1 , 1
aurochs —  Bos primigenius  Boj. ! 1 1

Wild anim als 2 2

dog —  Canis fam iliaris  L. 24 2
horse —  Equus caballus  L. 13 5
pig — Sus scrofa dom.  L. 7 4
sheep —  Ovis aries  L.  ̂ g
goat —  Capra hircus  L. J
cattle —  Bos taurus  L. 57 22

Domestic anim als 122 41
Total 124 43

2 3 * 3 5 5



C o n g h á d - P e t ő f i  T S z  h o m o k g ö d e e  ( S a n d p i t  o f  t h e  P e t ő f i  C o l l e c t i v e  F a r m ) 

B ronze A ge (Zók cu ltu re) se ttlem en t. E x c a v a te d  by  Gy. G azdapuszta i, 1958. H u n 
g a rian  N a tio n a l M useum , B u dapest.

species j  specim en s in d iv id u a ls

E u ro p ean  pond tortoise  — Emye
orbicularis  L. 1 1

wild swi ne —  Sus scrofa fer.  L.  3 2
r ed deer  —  Cervus elaphus  L.  1 1
aur ochs  — Bos primigenius  Boj. 3 2

W ild animals 8 6

dog — Canis fam iliaris  L. 6 3
pig —  Sus scrofa dom.  L. 59 18
sheep —  Ovis aries  L. ] 2 2
goa t  —  Capra hircus  L. f
ca t t le  —  Bos taurus  L. 140 38

Domestic  anim als  272 87
Tota l  280 93

D e r e c s k e - T é g l a g y á r  ( B r i c k  F a c t o r y )

C opper A ge (B odrogkeresz tú r cu ltu re) se ttlem en t. E x c a v a te d  b y  J .  M akkay , 1957- 
D éri M useum , D ebrecen (A c ta  A rc h . H u n g .,  [1959] p . 60).

D e r e c s k e

S arm atian  se ttlem en t. E x c a v a te d  by  I . D ienes, 1960. H u n g a rian  N a tio n a l M useum , 
B u d ap est.

species sp ecim en s in d iv id u a ls

dog —  Canis fam iliaris  L. 1 1
horse —  Equus caballus  L. 21 6
ca t t le  —  Bos taurus  L. 51 13

Domestic  anim als  73 20
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D e s z k  В
A eneolith ic  cem etery . E x c a v a te d  b y  F . M óra. M óra F eren c  M useum , Szeged (A cta  

A rch. H ung .,  1 1  [1969] p . 56).

D e s z k - B a b á t h  A n d b á s  f ö l d j e  ( P l o t  o f  A n d b á s  B a b á t h )

A v ar cem etery . E x c a v a te d  b y  D . C sallány, 1937. H u n g a rian  N a tio n a l M useum , 
B u dapest.

N o . o f  g ra v e s

horse — E quus caballus  L . 2
sheep — Ovis aries  L. 1

D e s z k  G
A v ar cem etery , M óra F erenc  M useum , Szeged:

N o . o f  g r a v e s

h en  — Gallus dom esticus  L . 1
horse — E quus caballus  L. 1
sheep o r g o a t — Ovis  s. Capra  1
ca ttle  — B os taurus  L . 1

D e s z k - Ö b d ö g h  t e l k e  ( Ö b d ö g h ’s  p l o t )

A v ar cem etery . E x c a v a te d  b y  D . C sallány, 1936. H u n g a rian  N a tio n a l M useum , 
B u d ap est.

G rave N o. 21: frag m en ts  o f skull an d  skele ton  o f  a  $  horse  (E quus caballus  L .) 
aged a b o u t 7 — 8 years.

D e s z k  T
A v ar cem etery . E x c a v a te d  by  D . C sallány, 1938. M óra F . M useum , Szeged:

N o . o f  g ra v e s

goose — A n ser dom esticus  L. 1
horse — E quus caballus  L. 1

D é v a v á n y a - S á b t ó

N eolith ic  (T isza cu ltu re) se ttlem en t. C ollected b y  I . B erecki and  ex cav a ted  b y
J .  K orek , 1959. H u n g a rian  M useum  o f A gricu ltu re , B u dapest.

species sp ecim en s in d iv id u a ls

fish — P isces  sp. 2 1
wild swine — S u s scrofa fe r . L. 4 3
roe deer — C apreolus capreolus L. 7 3
red  deer — C ervus elaphus L. 34 10
aurochs — B os p r im ig en iu s  Boj. 5 4

.
W ild anim als  52 21

pig — S u s scrofa dom . L. í 5 3
sheep — O vis aries  L. i 3 2
goa t  — C apra h ircus L. I l l
ca t t le  — B os tauru s  L. 9 8

Domestic animals 18 14
Total 70 35

357



D é v a  vá n y  a - S i m a s z i g e t

N eolith ic  (L inear P o tte ry  cu ltu re  o f th e  G rea t H u n g a rian  P la in ) se ttlem en t. E x c a 
v a te d  b y  J .  K orek , 1962. H u n g a rian  N a tio n a l M useum , B u d ap est.

species specim en s in d iv id u a ls

pig — Sita scrofa dom . L .  4 j 1
sheep — Ovis aries  L. | 5 4
goa t  — Capra hircus  L. j
ca tt le  — Bos taurus  L. 2 2

IDomestic  anim als  11 I 9
I

P a r t  o f an  a s trag a lu s  p ro b ab ly  o rig ina ting  from  a  horse (E q u u s  c a b a llu s  L.) w as also 
found  a t  th e  site .

D i ó s g y ő r - V á r  ( C a s t l e )

F ro m  1 4 th — 17th c en tu ry  layers. E x cav a ted  by  I . Czeglédy, 1964. H u n g arian  
N a tio n a l M useum , B u dapest.

species specim en s in d iv id u a ls

camel — Camelus  sp. 1 1

W ild anim als  1 1

dog — Canis fam iliaris  L. 1 1

Dom estic  an im als  1 1
T o ta l  2 2

D o b o z - H a j d ú i r t á s

V illage o f th e  P eriod  o f th e  Á rpád  D y n as ty  (1 0 th — 11th cen tu ry ). E x c a v a te d  by 
J .  K ovalovszk i, 1962. H u n g a rian  N a tio n a l M useum , B u dapest.

species specim en s in d iv id u a ls

hen  — Gallus domesticus  L. 2 2
dog — Canis fam iliaris  L. 10 3
horse — Equus caballus  L. 34 8
pig — Sus scrofa dom.  L. 87 10
sheep — Ovis aries  L. |  ^  ^
goat  — Capra hircus  L. J
cat t le  — Bos taurus  L. 142 14

Domestic  animals | 346 48
I I
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D óc- B a l á s t y a i b e k ö t ő ú t  (A p p r o a c h  r o a d  o f  B a u á s t y a )
A v ar grave . E x c a v a te d  b y  A . B álin t, 1960. H u n g a ria n  N a tio n a l M useum , B udapest, 
F rag m en ts  o f  a  sku ll an d  incom plete  skele ton  o f a  su b a d u lt c a tt le  ( B o s  ta u ru s  L .).

D o b m á n d - H a u y i  p u s z t a  (F a r m s t e a d )
C em etery  o f th e  Period  o f  th e  M agyar C onquest. E x c a v a te d  b y  J .  Szabó a n d  I . D ienes, 

1959 — 60. H u n g a rian  N a tio n a l M useum , B u dapest.
I n  g rav e  N os. 4, 6 an d  15 skull an d  fee t o f  horse (E q u u s  c a b a llu s  L .).

D ö m ö s- I I .  ő r t o r o n y  (2n d  W a t c h -t o w e r )
R o m an  (4 th  cen tu ry ) w atch -tow er. E x c a v a te d  b y  F . K őszegi a n d  S. Soproni, 1959. 

H u n g a rian  N a tio n a l M useum , B u dapest.

s p e c ie s  sp e c im e n s  in d iv id u a ls

0 ittle  — B os tau ru s  L. 1 1________________________________________ I_______
Domestic anim als 1 1

D u n a ú jv á r o s -(D u n a p e n t e l e ) - K o s z id e r

B ronze A ge (N agy rév  an d  V a ty a  cu ltu res, w ith  tra ce s  o f K isap o s tag  cu ltu re) 
se ttlem en t. E x c a v a te d  by  A. M ozsolics, 1949. H u n g a rian  N a tio n a l M useum , B u d ap est 
(A c ta  A rc h . H u n g ., 11 [1959] p . 63).

D u n a ú jv á r o s

R o m an  fo rtress. E x c a v a te d  b y  A . R ad n ó ti, 1949. H u n g a rian  N a tio n a l M useum , 
B u dapest.

Skull o f an  a d u lt horse (E q u u s  c a b a llu s  L .).

E sz t e r g o m - K o v á c si

V illage o f th e  P eriod  o f th e  Á rp ád  D y n as ty . E x c a v a te d  b y  Gy. Szabó, 1955. H u n 
g arian  N a tio n a l M useum , B u dapest.

s p e c ie s  sp e c im e n s  in d iv id u a ls

wild swine — Sua scrofa fe r . L. 1 1

Wild anim als 1 1

pig — S u s scrofa dom . L. 2 2
sheep — O vis a ries  L. | ^  ^
goat — C apra h ircus L. J
cattle — B os tau ru s  L. 13 3

Domestic anim als 26 j 10
Total 27 j 11

3 5 9



F  íí LSŐ TÁ  RK  Á N  Y - V Á R H E G Y

H a lls ta t t  P eriod  se ttlem en t. E x c a v a te d  b y  M. P á rd u cz , 1964. H u n g a ria n  N a tio n a l 
M useum , B udapest.

s p e c ie s  I s p e c im e n s  %  in d iv id u a ls  %
____________________________________ I______________________ _________
fish — P isces  sp. 1 0.20 1 1.06
bird — A v is  sp. 1 0.20 1 1.06
wild swine — S u s  scrofa fe r . L. 72 13.58 10 10.63
roe deer — C apreolus capreolus L. 6 1.13 2 2.13
red deer — C ervus elaphus L. 150 28.31 25 26.60
aurochs — B os p r im ig en iu s  Boj. 11 2.08 2 2.13

Wild animals 241 45.50 41 43.61

dog — C an is fa m ilia r is  L. 5 0.94 2 2.13
horse — E quus caballus L. 7 1.32 3 3.19
pig — S u s scrofa dom . L. 89 16.78 16 17.02
sheep -  O vis a ries  L. ] 46 8 68 8 8 51
goat -  C apra  hircus L. J 4b S‘bS S 8'51
cattle — B os tau ru s  L. 142 26.78 24 25.54

Domestic animals 289 54.50 53 56.39
Total 530 94

F e r t ő b o z -G r a d in a h e g y

E a rly  B ronze A ge ea rth w o rk . E x cav a ted  b y  Gy. N ovák i, 1963—64. L isz t F eren c  
M useum , Sopron.

s p e c ie s  J s p e c im e n s  in d iv id u a ls

wild swine — S u s scrofa fe r . L. I 1 1
red deer — C ervus elaphus L. j 4 3

Wild anim als 5 4

horse — E quu s caballus L. 4 2
pig — S u s scrofa dom . L. 2 2
sheep — O vis aries  L.  ̂ 7 3
goat — C apra  hircus L. f
cattle — B os tau ru s  L. 24 4

I I
Domestic animals | 37 i 11
Total I 42 15]

3 6 0



F e r t ő r á k o s — G o l g o t a

L a te  C opper A ge (Pécel cu ltu re) se ttlem en t. E x c a v a te d  b y  G y. N ovdki, 1964. 
L isz t Ferenc  M useum , Sopron.

species I sp ecim en s I in d iv id u a ls

red deer — C ervus elaphus L. j 5 3
aurochs — B os p rim ig en iu s  Boj. I 3 2

Wild anim als 8 5

dog — C an is fa m ilia r is  L. 1 1
pig — S u s scrofa dom . L. 8 3
sheep — O vis a ries  L. ] 27 9
goat — C apra  h ircus L. j
cattle  — B os tau ru s  L. 110 20

Domestic anim als j  146 33
Total I 154 38

F e r t ő  s z é n  t m i k l ó  s

C eltic cem etery . E x c a v a te d  b y  Gy. N ovák i, 1959. L isz t F eren c  M useum , Sopron. 
G rave N o. 8: r ig h t side o f a  su b ad u lt p ig ’s (S u s  sc ro fa  d o m . L .) skele ton ; p a r ts  o f 

a n  a d u lt h e n ’s (G a llu s  d o m e s tic u s  L .) skeleton.

F o l y á s — S z i l m e g

N eolith ic  (Szilm eg cu ltu re) se ttlem en t. E x c a v a te d  b y  I . K u tz ian , 1950. H u n g a rian  
N a tio n a l M useum , B u d ap est (A c ta  A rc h . H u n g .,  11 [1959] p . 49).

F o n y ó d

S e ttlem en t o f th e  P eriod  o f th e  T u rk ish  ru le . E x c a v a te d  b y  J .  F itz , 1959. H u n g a rian  
N a tio n a l M useum , B u dapest.

species specim ens %  in d iv id u a ls  %

fish — P isces  sp. 1 0.18 1 0.83
brown hare — L ep u s europaeus Pall. 1 0.18 1 0.83
wild swine — S u s  scrofa fe r . L. 14 2.58 4 3.31
roe deer — C apreolus capreolus L. 3 0.55 2 1.65
red deer — C ervus elaphus L. 3 0.55 2 1.65

Wild anim als 22 4.04 10 8.27

domestic goose — Anser domesticus  L. 5 0.92 2 1.65
hen — Gallus domesticus  L. 13 2.39 5 4.13
dog —  Canis fam iliaris  L. 1 0.18 1 0.83
domestic cat —  Felis domestica  Briss. 3 0.55 1 0.83
horse —  Equus caballus  L. 8 1.47 3 2.49
pig — Sus scrofa  dom. L. 119 21.83 32 26.44
sheep -  Ovis aries  L  1 1 7  3  1 2  6  4 .Ü6
goat — Capra hircus L .  J

cattle  — Bos taurus  L. 357 65.50 61 50.42

Domestic anim als 523 95.66 111 91.73
Total 545 I 121
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F ü z e s a b o n y

B ronze A ge I I I  (F üzesabony  cu ltu re) se ttlem en t. E x c a v a te d  b y  F . T om pa, 1930— 36. 
H u n g a rian  N a tio n a l M useum , B u d ap est (A c ta  A rc h . H u n g .,  11 [1959] pp . 65 — 66).

G á d o r o s

C em etery  o f  th e  P eriod  o f  th e  M agyar C onquest. E x c a v a te d  by  D . C sallány, 1933. 
H u n g a ria n  N a tio n a l M useum , B u dapest.

H orse  (E q u u s  c a b a llu s  L .) bones from  tw o  graves.

G a r a d n a

T races o f la te  L a  Тёпе se ttlem en t; se ttlem en ts  o f th e  1 s t—4 th  an d  o f  th e  9 th  — 
13th cen tu ries A .D . E x c a v a te d  b y  G y. T örök , 1960. H u n g a rian  N a tio n a l M useum , 
B u d ap est.

L a  Т ёп е  P erio d
species ---------------------- j---------------------

sp ecim ens | in d iv id u a ls

horse — E quus caballus L. 1 1

Domestic animals | 1 1

1 st— 4 th  century-
species ----------------------:---------------------

specim en s in d iv id u a ls

roe deer — C apreolus capreolus L. 2 i 1
red deer — C ervus elaphus L. 2 2

" " i i
Wild anim als 4 3

hen — G allus dom esticus L. 2 1
dog — C an is fa m ilia r is  L. 5 2
horse — E quus caballus L. 7 3
pig — S u s scrofa dom . L. 54 7
sheep — O vis aries L. "| ^  ^
goat — C apra  hircus L. f
cattle — B os tau ru s  L. 113 12

Domestic anim als 224 | 31
Total 228 I 34

3 6 2



G a r a d n a  ( con tinued)

j 9 th —13 th  century-
species —

j sp ecim en s in d iv id u a ls

beaver — C astor f ib e r  L. j 1 1

Wild anim als 1 1

hen — G allus dom esticus L. 1 1

dog — C an is fa m ilia r is  L. 1 1

horse -  E quus caballus L. 1 1
pig — S u s scrofa dom . L. 12 4
sheep — O vis a ries  L. ] g
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 29 7

i i
Domestic anim als j 72 j 18
Total J 73 ! 19

G e r e n d á s — P e t ő f i  T S z h o m o k b á n y á j a  ( S a n d p i t  o f  t h e  P e t ő f i  C o o p e r a t i v e ) 

G rave w ith  a  horse from  th e  P e rio d  o f th e  M agyar C onquest. E x c a v a te d  b y  I . D ienes, 
1963. H u n g a rian  N a tio n a l M useum , B u d ap est.

F ra g m e n t o f a  skull, an d  fee t c u t o ff from  th e  carpus an d  th e  ta rsu s , respective ly  
o f  a  su b ad u lt horse (E q u u s  c a b a llu s  L .); p a r t  o f  r ig h t h u m eru s  o f an  a d u lt sheep or 
g o a t (О  v i s  s. C a p ra ) .

G e s z t e r é d — K e c s k e l á t ó  d ű l ő  ( B a u l k )

G rave w ith  a  horse o f th e  P eriod  o f th e  M agyar C onquest. E x c a v a te d  by  L. K iss, 
1927. Jó s a  A n d rás  M useum , N y íregyháza .

T ee th , an d  fee t from  th e  carpus and  th e  ta rsu s , respec tive ly  o f  a  horse (E q u u s  
c a b a llu s  L .) o f 8  — 9 years.

G ö d ö l l ő — D o m o n y v ö l g y

S a rm a tian  (2nd c en tu ry  A. D .) se ttlem en t. E x c a v a te d  b y  A. Salam on, 1956. H u n 
g a ria n  N a tio n a l M useum , B u dapest.

species specim en s in d iv id u a ls

horse — E quus caballus L. 2 j 1
cattle  — B os tauru s L. 1 j 1

Domestic anim als J 3 2
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G ö d ö l l ő  — M á r i a b e s n y ő i  c s e m e t e k e e t  ( N t t b s e b y  G a b d e n )

S e ttlem en t o f  th e  tim e  of th e  Á rpád  D y n as ty . E x c a v a te d  b y  G y. T örök , 1959. 
H u n g arian  N a tio n a l M useum , B u dapest.

species I sp ecim en s in d iv id u a ls
________________________________ I___________ _
dog — C an is fa m ilia r is  L. 1 1
horse — E quus caballus L. 9 6

pig — S u s scrofa dom . L. 9 5
sheep — O vis aries  L. )  5  3
goat — C apra  hircus L. f
cattle — B os tauru s L. 19 10

Domestic anim als J  43 25

G  YÁT.ARÉT

N eolith ic  (K örös cu ltu re) se ttlem en t. E x c a v a te d  b y  О. T rogm ayer, 1964. M óra 
F eren c  M useum , Szeged.

species specim en s | %  in d iv id u a ls  %
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ j _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

catfish — S ilu ru s  g lan is  L. 1 0.25 1 0.81
pike — E sox  lu ciu s  L. 1 0.25 1 0.81
fish — P isces  sp. div. 55 14.00 12 9.76
European pond tortoise — E m ys orbicu laris L. 13 3.31 6  4.86
birds — A v es  sp. div. 30 7.63 17 13.83
brown hare — Le-pus europaeus Pali. 4 1.02 2 1.62
wild ass — A sin u s  h ydru n tin u s  Reg. 1  0.25 l 0.81
wild swine — S u s  scrofa fe r . L. 37 9.41 10 8.13
roe deer — C apreolus capreolus L. j 13 3.31 6  7.86
red deer — C ervus elaphus L. 11 2.80 5 4.07
aurochs — B os p rim ig en iu s  Boj. j 13 3.31 5 4.07

Wild animals 179 45.54 6 6  53.63

dog — C an is fa m ilia r is  L. 3 0.76 1 0.81
pig — S u s scrofa dom . L. 10 2.55 5 4.07
sheep -  O vis aries  L ]  136 34.61 3 5  2 8.47
goat — C apra  hircus L . J
cattle — B os tauru s L. 65 16.54 16 13.02

Domestic anim als |  214 54.46 57 j  46.37
Total j  393 123 ]

3 6 4



N eolith ic  (L inear P o tte ry  cu ltu re , Zseliz g roup) se ttlem en t. E x c a v a te d  b y  S. M ithay , 
1952. X a n tu s  Já n o s  M useum , G yőr.

G y ő r —P ándzsa  d ű lő  (B a u l k )

species sp ecim en s I in d iv id u a ls

sheep — O vis aries  L. 1 ^
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 9 3

j

Domestic anim als 10 4

G y ő r — P á p a i  v á m  ( T o l l b o o t h  o p  P á p a )

N eolith ic  (L inear P o tte ry  cu ltu re , Zseliz g roup) se ttlem en t. E x c a v a te d  b y  S. M ithay , 
1952 — 53. X a n tu s  Já n o s  M useum , G yőr (A c ta  A rc h . H u n g .,  11 [1959] p . 51).

G y ő r — S z é c h e n y i  t é r  ( S q u a r e )

R o m an  (2nd cen tu ry ) se ttlem en t. E x c a v a te d  b y  S. M ithay . 1950. X a n tu s  Já n o s  
M useum , Győr.

species sp ecim en s in d iv id u a ls

horse — E quus caballus L. 7 3
pig — S u s  scrofa dom . L. 4 3
sheep — O vis aries L. |  ^ 2

goat — C apra  h ircus L. J
cattle  — B os tauru s  L. 11 5

Domestic animals | 26 13
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G y u l a — V á r  ( C a s t l e )

F ro m  lay ers  o f  a  L a te  M ediaeval, an d  E a rly  M odern (1 5 th — 17th cen tu ry ) castle. 
E x c a v a te d  b y  N . P a rád i, 1960. H u n g a rian  N a tio n a l M useum , B u d ap est; E rk e l F eren c  
M useum , G yula.

species sp ecim en s in d iv id u a ls

great crested grebe — Podicepa
crista tu s L. 2 2

buzzard — B uteo buteo L. 1 1
white-tailed eagle — H aliaetos

alb ic illa  L. 2 1
crane — G rus grus L. 4 1
birds — A ves  sp. div. 3 3
wild swine — S u s  scrofa fe r . L. 1 1
roe deer — C apreolus capreolus L. 4 2
red deer — C ervus elaphus L. 2 2

Wild animals 19 13

hen — G allus dom esticus L. 1 1
horse — E quus caballus L. 1 1
pig — S u s  scrofa dom . L. 5 5
sheep — O vis a ries  L. 14 14
goat — C apra  h ircus L. 7 7
cattle — B os tau ru s  L. 11 11

Domestic anim als 39 39
Total 58 52

Selected bone sam ples w ere collected so th a t  sheep and  g o a t bones could all be 
d is tingu ished  from  each o th e r and  th e  n u m b er o f ind iv iduals is v e ry  h igh.

H a l i m b a — C s e r e s

H a lls ta t t  P eriod  cem etery . E x c a v a te d  b y  Gy. T örök , 1952. H u n g a rian  N a tio n a l 
M useum , B u d ap est:

N o. o f  g raves

horse — E q u u s  c a b a llu s  L . 1
sheep — O v is  a r ie s  L . 1

H a l i m b a

A v ar cem etery . E x c a v a te d  b y  G y. T örök, 1961. H u n g a ria n  N a tio n a l M useum , 
B u d a p e s t.

A n im al rem ains w ere found  in  49 graves:
N o. o f  g raves

ca ttle  — B o s  ta u r u s  L . 37
sheep or g o a t — O v is  s. C a p r a  13
h en  — G a llu s  d o m e s tic u s  L . 9
p ig  — S u s  sc ro fa  d o m . L . 3
horse — E q u u s  c a b a llu s  L . 2
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H a l i m b a

C em etery  o f th e  P eriod  o f th e  Á rpád  D y n a s ty  (1 0 th — 11th cen turies). E x c a v a te d  
by  Gy. T örök, 1954. H u n g a rian  N a tio n a l M useum , B u d ap est.

G rave N o. 427: p a r t  o f u p p e r  m o lar to o th  o f an  a d u lt c a ttle  ( B o s  ta u r u s  L .).

H a t v a n

B ronze A ge I I  se ttlem en t. E x c a v a te d  b y  F . T om pa, 1935. H u n g a rian  N a tio n a l 
M useum , B u d ap est.

R ig h t ho rn  core o f an  a d u lt c a ttle  ( B o s  ta u r u s  L .).

H e g y k ő

L an g o b ard  cem etery . E x c a v a te d  by  I . B óna, 1958. H u n g a rian  N a tio n a l M useum , 
B u d ap est.

G rave N o. 70: skulls a n d  skele tons o f tw o  a d u lt dogs (C a n is  fa m il ia r i s  L .).

H É K U T

C em etery  o f th e  P eriod  o f th e  M agyar C onquest. E x c a v a te d  b y  I .  D ienes, 1960. 
H u n g a rian  N a tio n a l M useum , B u d ap est.

A n im al rem ains w ere found  in  th re e  g raves:
No. o f g raves

horse — E q u u s  c a b a llu s  L . 3
ca ttle  — B o s  ta u r u s  L . 1

H e L E M B A — S Z IG E T  ( IS L A N D )

H a lls ta t t  A -В  (Vál cu ltu re) se ttlem en t. E x c a v a te d  b y  O .T ro g m ay er, 1959. H u n 
g a rian  N a tio n a l M useum , B u d ap est.

species I specim en s | %  in d iv id u a ls  %

fish — P isces  sp. 1 0.07 1 0.59
brow n hare — L ep u s europaeus Pall. 2 0.14 2 1.18
beaver — C astor f ib e r  L. 3 0.21 2 1.18
wild swine — S u s  scrofa fe r . L. 11 0.78 5 2.94
roe deer — C apreolus capreolus L. 1 0.07 1  0.59
red deer — C ervus elaphus L. 30 2.12 12 7.06
aurochs — B os p rim ig en iu s  Boj. 8  0.56 5 2.94

Wild anim als j 56 3.95 28 16.48

dog — C an is fa m ilia r is  L. j 58 4.09 10 5.88
horse — E quus caballus L. i 92 6.49 13 7.64
pig — S u s  scrofa dom . L. ; 433 30.56 42 24.70
sheep -  O vis a n e s  L. 1 243 1 7 - 1 5  2 8  16.47
goat — C apra  h ircus L . J
cattle  — B os tau ru s  L. | 535 37.76 49 28.83

Domestic anim als 1361 96.05 ! 142 J 83.52

m an — H om o sap ien s  L. 27

Total 1444 170
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H ó d m e z ő v á s á r h e l y — B o d z á s p a r t

N eolith ic  (K örös cu ltu re) p it . E x c a v a te d  b y  J .  B an n er an d  J .  K orek , 1948. H u n 
g a rian  N a tio n a l M useum , B u d ap est (A c ta  A rc h . H u n g ., 4  [19541 pp . 9 ff; 1 1  [1959] 
pp . 46—47).

H ó d m e z ő v á s á r h e l y — G o r z s a — C u k o r t a n y a  ( C u k o r  F a r m s t e a d )

N eolith ic  se ttlem en t. E x c a v a te d  b y  G y. G azdapuszta i, 1956. T o rnya i Já n o s  M useum , 
H ódm ezővásárhe ly  (A c ta  A rc h . H u n g ., 1 1  [1959] pp . 52—53).

H ó d m e z ő v á s á r h e l y — G o r z s a — K o v á c s t a n y a  ( K o v á c s  F a r m s t e a d )

N eolith ic  (K örös cu ltu re ), B ronze A ge A-В , M ediaeval se ttlem en t, E x c a v a te d  by  
Gy. G azdapuszta i, 1955. T o rn y a i J á n o s  M useum , H ódm ezővásárhely .

Age N eo lith ic  B ronze Age M ediaeval

speci- in d iv id - speci- i in d iv id - j speci- in d iv id - 
species m en s I u a ls  m en s I u a ls  I m en s u a ls

red deer — Cervus elaphus L. — — i 1 1 i
aurochs — B os prim ig en iu s  Boj.  — — 2 1

W ild animals — — 3 2 —

horse — E quus caballus L. — — — — 1 1
pig — S u s scrofa dom . L. 1 1 3  2
sheep — O vis a ries  L. j _ _ 4 2  — —
goat — C apra  h ircus L. J
cattle  — B os tau ru s  L. 6  3 10 3 5 2
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _ _ _ _ _ _ _ _ _ _ _

Domestic  animals j 7 ! 4 17 7 6 3
Total  7 4 20 9 6 3I I  I I

H ó d m e z ő v á s á r h e l y — T a t á r s á n c —  Z a l a y  t é g l a g y á r  ( Z a l a y  B r i c k  F a c t o r y ) 

A eneolith ic  se ttlem en t. E x c a v a te d  by  P . P a ta y , 1955. T o rnya i J á n o s  M useum , H ó d 
m ezővásárhely  (A c ta  A rc h . H u n g .,  1 1  [1959] p . 57).

H o r t o b á g y — Á r k u s i  á g  ( Á r k u s  S t a t e  F a r m )

A v ar cem etery . E x c a v a te d  b y  E . H . T ó th , 1959. D éri M useum , D ebrecen .
H orse (E q u u s  c a b a llu s  L .) skele tons in  12 graves.

IS A S Z E G  —  K a T O N A P A L L A G

S a rm a tian  kurgans . E x c a v a te d  b y  E . G aram , 1962. H u n g a rian  N a tio n a l M useum , 
B u d ap est.

A n im al rem ains from  tw o  ku rgans:
N o. o f  g raves

horse — E q u u s  c a b a llu s  L . 1
pig  — S u s  sc ro fa  d o m . L . 1
ca ttle  — B o s  ta u r u s  L . 1
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I v á n

C eltic se ttlem en t. E x c a v a te d  b y  G y. N ováki, 1960. L isz t F eren c  M useum , Sopron.

species specim en s in d iv id u a ls

dog — C an is fa m ilia r is  L. 3 1

horse — E quu s caballus L. 3 2
pig — S u s  scrofa dom . L. 7 2

sheep — O vis a ries  L. j  ̂ ^
goat — C apra  h ircus L. J
cattle  — B os tau ru s  L. 25 10

Domestic anim als 49 J 20

J Á N O S H I D A

A v ar cem etery . E x c a v a te d  b y  N . F e ttic h , 1934. H u n g a ria n  N a tio n a l M useum , 
B u dapest.

A n im al bones w ere tran sfe rred  from  five g raves to  th e  collections o f th e  H u n g arian  
N a tio n a l M useum :

N o. o f  g rav es

hen  — G a llu s  d o m e s tic u s  L . 4
sheep o r g oa t — О  v is  s. C a p r a  L . 1

J Á S Z B E R É N Y  —  C S E R Ő H A L O M

N eolith ic  (L inear P o tte ry  cu ltu re) se ttlem en t, H a lls ta t t  P eriod  an d  Celtic g raves. 
E x c a v a te d  b y  G y. K ap o sv ári, 1957—59. D am jan ich  J á n o s  M useum , Szolnok.

N eo lith ic
s p e c i e s --------------------------------------------

sp ecim en s in d iv id u a ls

red deer — C ervus elaphus L. 1 1

aurochs — B os p r im ig en iu s  Boj. 1 1

Wild anim als 2 2

sheep — O vis a ries  L. ] ^ 9

goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 10 6

Domestic anim als 13 8

Total 15 10
I
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J Á S Z B E R É N Y  (  c o n tin u e d  )
A nim al bones w ere found  in  12 graves: 3 from  th e  H a lls ta t t  an d  9 fro m  th e  

C eltic  Period.

H a l ls ta t t  C eltic
species

N o. of g rav es

pig — S u s scrofa dom . L. 2 6

European pond tortoise — E m ys
orbicularis L. 2 1

sheep or goat — O vis s. C apra  L. — 2
horse — E quus caballus L. 1
cattle — B os tau ru s  L. 1
bird — A v is  sp. — 1

J Á S Z D Ó Z S A

B ronze A ge (H a tv a n  cu ltu re) p a r t  o f a  se ttlem en t. E x c a v a te d  b y  S. G allus, 1943. 
H u n g arian  N a tio n a l M useum , B u dapest.

species sp ecim en s j in d iv id u a ls

wild swine — Sua scrofa fe r . L. 3 2
roe deer — C apreolus capreolus L. 1 1
red deer — C ervus elaphus L. 6  3
aurochs — B os p rim ig en iu s  Boj. 3 2

Wild anim als 13 8

dog — C anis fa m ilia r is  L. 14 3
pig — S u s scrofa dom . L. 7 4
sheep — O vis a ries  L. j  g ^
goat — C apra  hircus L . j
cattle  — B os tau ru s  L. 22 7

Domestic anim als 49 17
Total 62 25
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J Á S Z F E L S Ő S Z E N T G Y Ö R G Y  —  T Ú R Ó C Z I  T A N Y A  ( F A R M S T E A D )

P a r t  o f  S cy th ian  se ttlem en t. E x c a v a te d  b y  Zs. Csalogh, 1961. D am jan ich  Ján o s  
M useum , Szolnok.

species specim en s I in d iv id u a ls

wild swine — S u s scrofa fe r . L. 1 1
red deer — C ervus elaphus L. 1 1

aurochs — B os p r im ig en iu s  Boj. j 1 1

Wild anim als 3 3

hen — Gallus dom esticus L. 1 1
dog — C an is fa m ilia r is  L. 1 1
horse — E quus caballus L. 23 8

pig — S u s scrofa dom . L. 5 3
sheep — O vis a ries  L. | ^
goat — C apra hircus L. J
cattle — B os tau ru s  L. 58 15

Domestic anim als j  105 | 34
Total 108 37

K Á D Á R T A

R o m an  villa. E x c a v a te d  by  M. K anozsay , 1963. B akony  M useum , V eszprém .

species specim en s in d iv id u a ls

red deer — C ervus elaphus L. 1 1

Wild animals 1 1

pig — S u s scrofa dom . L. 2 2

Domestic anim als 2 2
Total 3 3
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K a k a s s z é k

S a rm a tian  cem etery . H u n g a rian  N a tio n a l M useum , B u d ap est.
G rave N o. 2: p a r t  o f  skull, r ig h t m e taca rp u s  an d  rig h t a s trag a lu s  of an  a d u lt horse 

(E q u u s  c a b a llu s  L J .

K a r d o s k t j t — H a t a b l a k

V illage o f th e  P eriod  o f  th e  Á rpád  D y n asty . E x c a v a te d  b y  I. Méri, 1965, 1957- 
H u n g a rian  N a tio n a l M useum , B u dapest.

species specim ens J %  in d iv id u a ls  %

bird — A v es  sp. div. 2 0.24 2 0.65
brown hare — L epu s europaeus Pall. 14 1.56 2 0.65
wild swine — S u s  scrofa fe r . L. 3 0.34 2 0.65
red deer — C ervus elaphus L. 1 0.12 1 0.32

Wild animals 20 2.26 7 2.27

domestic goose — A n ser dom esticus L. 9 1.02 4 1.30
hen — G allus dom esticus L. 93 10.50 13 4.21
dog — C a n is fa m ilia r is  L. 132 14.89 10 3.25
horse — E quus caballus L. 209 23.59 83 26.95
pig — S u s scrofa dom . L. 66 7.45 46 14.94
sheep -  O vis aries  L 1 80 „ 03 49 15.91
goat — C apra  h ircus L. J
eattle — B os tau ru s  L. 277 31.26 96 31.17

Domestic animals 8 6 6  97.74 301 97.75
Total 8 8 6  308

K e c s k e m é t — B o c s k a i  u t c a  ( S t b e e t )

17 th— 19th c en tu ry  p its . C ollected by  A . H o rv á th , 1963. K a to n a  Jó z se f M useum , 
K ecskem ét.

species specim ens in d iv id u a ls

j

sheep — O vis aries L. | 3 2
eattle  — B os tauru s  L. 3 3

Domestic animals 6  5
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K e l e b i a

B ronze A ge cem etery . E x c a v a te d  b y  E . Z alo tay , 1954. T ü rr  I s tv á n  M useum , B a ja . 
G rave N o. 71/a: bones o f dog (C a n is  f a m il ia r is  L .), o f  horse (E q u u s  c a b a llu s  L .), o f 

pig (S u s  sc ro fa  d o m . L .) an d  o f c a ttle  (B o s  ta u r u s  L .).

K e n d e r e s — K u l i s

E arly  Copper Age (Tiszapolgár culture) settlem ent, m ixed w ith Neolithic m aterial. 
E xcavated  by Zs. Csalogh, 1962. D am janich János Museum, Szolnok.

species sp ec im en s  in d iv id u a ls

bird — A ves  sp. i l l
brown hare — L ep u s europaeus Pall. 1 I 1
wild swine — S u s  scrofa fe r . L. 4 j 2
red deer — C ervus elaphus L. 4 ; 2
aurochs — B os p r im ig en iu s  Boj. 10 4

Wild anim als 20 10

dog — C an is fa m il ia r is  L. 1 1
horse — E quu s caballus L. 1 1

pig — S u s scrofa dom . L. 6 8  16
sheep — O vis a ries  L. ] 2 5

goat — C apra  h ircus L. J
cattle — B os tau ru s  L. 82 20

Domestic anim als 248 í 63
Total 268 j  73

K e n d e r e s — T e l e k h a l o m

E a rly  C opper A ge (T iszapolgár cu ltu re) se ttlem en t, m ixed  w ith  N eo lith ic  m ateria l. 
E x cav a ted  b y  Zs. Csalogh, 1952. D am jan ich  Já n o s  M useum , Szolnok.

species sp ecim en s in d iv id u a ls

wild swine — S u s scrofa fe r . L. | 1 j 1

red deer — C ervus elaphus L. | 2 1
aurochs — B os p r im ig en iu s  Boj. 1 10 4

.
Wild anim als 13 j 6

dog — C an is fa m ilia r is  L. 1 1
horse — E quus caballus L. 1 1
pig — S u s  scrofa dom . L. 17 4
sheep — O vis a ries  L. "1 ^ ^
goat — C apra  hircus L. J
cattle — B os tau ru s  L. 26 7

Domestic animals I 54 16

m an — H om o sa p ien s  L. 1

Total ; 6 8  22
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K e n é z l ő

C em etery  o f th e  P eriod  o f th e  M agyar C onquest. E x c a v a te d  b y  N . F e tt ic h , 1927. 
Jó s a  A n d rás M useum , N y íregyháza .

G rave N o. 14: skull an d  fee t o f a  <J horse (E q u u s  c a b a llu s  L .) aged  3 — 3%  years . 

K e n g y e l

B ronze A ge se ttlem en t. E x c a v a te d  b y  A . M ozsolics, 1957. H u n g a ria n  N a tio n a l 
M useum , B u d ap est.

species specim en s in d iv id u a ls

aurochs — Bos prim igen ius  Boj. 3 2

Wild anim als 3 2

horse — E quus caballus L .  3 2
pig — S u s  scrofa dom. L. 4 2
sheep — Ovis aries L . ]  | g
g o a t  —  Capra hircus  L .  J
ca tt le  — Bos taurus  L .  16 5

Domestic anim als 33 12
Total 36 14

K e s z t h e l y — Á l t a l á n o s  I s k o l a  ( P r i m a r y  S c h o o l )

A v ar cem etery . E x c a v a te d  b y  I . L . K ovrig , 1961. H u n g a rian  N a tio n a l M useum , 
B u d ap est.

T he skele tons o f  a  horse (E q u u s  c a b a llu s  L .) an d  a  dog (C a n is  f a m il ia r is  L .) w ere 
found  in  each  o f th ree  graves.

K e s z t h e l y — D e á k  u t c a  ( S t r e e t ) —  S ö r k e r t  ( B e e r  G a r d e n )

W ell fro m  th e  P eriod  o f th e  R o m an  E m p ire  o r o f th e  M igration  P eriod . E x c a v a te d  
b y  I. L . K ovrig , 1957. H u n g a rian  N a tio n a l M useum , B u d ap est.

Skulls an d  skele tons o f an  a d u lt an d  o f a  su b a d u lt dog (C a n is  f a m il ia r is  L .), 
frag m en ts  o f th e  skull an d  skele ton  of an  a d u lt dom estic  c a t (F e lis  d o m e s tic a  B riss.).

K i r á l y s á g — U j j  S á n d o r  f ö l d j e  ( P l o t  o f  S á n d o r  U j j )

G rave o f th e  M igration  P eriod . H u n g a rian  N a tio n a l M useum , B u d ap est.
Skull an d  m and ib le  o f a cj horse (E q u u s  c a b a llu s  L .) aged 5 y 2 — 6  years .

K l R Á L Y S Z E N T I S T V Á N

B ronze A ge I I  se ttlem en t. E x c a v a te d  b y  G y. R h é . B ak o n y  M useum , V eszprém .

species j sp ecim en s in d iv id u a ls
I ______ _

dog — Canis fa m ilia r is  L. 1 1
pig — S u s  scrofa dom. L. 2 2
cattle  — Bos taurus  L. 1 1

Domestic anim als 4 4
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K is k ö r e

N eolith ic  (T isza cu ltu re ) se ttlem en t. E x c a v a te d  b y  J .  K orek , 1963. H u n g a rian  
N a tio n a l M useum , B u dapest.

species sp ecim en s in d iv id u a ls

brown bear — U rsu s arctos L. 1 1
fox — V ulpes vu lpes  L. 1 1
wild swine — S u s scrofa fe r . L. 10 | 5
roe deer — C apreolus capreolus L. 6  J 3
aurochs — B os p r im ig en iu s  Boj. 7 4

W ild anim als 25 14

dog — C an is fa m ilia r is  L. 1 1

pig — S u s scrofa dom . L. 8  4
sheep — O vis aries  L. j  g
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 34 6

i
Domestic anim als 51 I 15
Total 76 j  29

I

K i s k ő r ö s

A v ar cem etery . E x c a v a te d  b y  N . F e tt ic h , 1933. H u n g a ria n  N a tio n a l M useum , 
B u d ap est.

A n im al bones w ere tran sfe rred  fro m  th ree  g raves to  th e  H u n g a ria n  N a tio n a l 
M useum :

N o . o f  g r a v e s

h en  — G a llu s  d o m e s tic u s  L . 2
ca ttle  — B o s  ta u r u s  L . 2

K i s k u n d o r o z s m a — V ö r ö s h o m o k - d ü l ő  ( B a u l k )

G rave w ith  horse from  th e  tim e  o f th e  M agyar C onquest. E x c a v a te d  b y  A . B á lin t, 
1959. M óra F eren c  M useum , Szeged.

F rag m en ts  o f skull, an d  fee t cu t o ff from  th e  carp u s an d  th e  ta rsu s , re spec tive ly  o f 
a  m a tu re  J  ho rse  (E q u u s  c a b a llu s  L .).

K i s k u n f é l e g y h á z a

G rave o f  th e  P eriod  o f th e  M agyar C onquest. H u n g a rian  N atio n a lM u seu m , B u d ap est. 
Skull, an d  fee t from  th e  carpus an d  ta r su s  o f  a  horse (E q u u s  c a b a llu s  L .) aged 

a b o u t 4 years .

K i s k u n m a  J S A — K ő k ú t

A v ar g rave . E x c a v a te d  b y  B . B á lin t, 1958. K a to n a  Jó z se f M useum , K ecskem ét 
Skull an d  skele ton  o f a n  a d u lt c a ttle  (B o s  ta u r u s  L .).
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K lS V A R S Á N Y

S e ttlem en t o f  th e  5 th —6 th  c e n tu ry  A .D . E x c a v a te d  b y  J .  K orek , 1963. H u n 
g a rian  N a tio n a l M useum , B udapest.

species specimens individuals

bird  — A v is  sp. 1 1

W ild anim als 1 1

dog — C an is fa m ilia r is  L. 1 1

horse — E quus caballus L. 11 2
pig — S u s scrofa dom . L. 12 5
sheep — O vis a ries  L. ) 22 4
goat — C apra  hircus L. )
cattle  — B os tau ru s  L . 31 8

Domestic anim als 78 20
Total 79 21

K ó k a — V á r h e g y

Bronze Age (H atvan  culture) settlem ent. H ungarian  N ational Museum, B udapest.

species specimens individuals

pig — S u s  scrofa dom . L. 1 1
sheep — O vis a ries  L.  ̂  ̂ ^
goat — C apra  h ircus L. J
cattle  — B os tau ru s  L. 3 3

~ . j
Domestic anim als | 5 Г)
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K o r l á t

B ronze A ge se ttlem en t. H u n g a ria n  N a tio n a l M useum , B u d ap est.
F ra g m e n t o f an  a d u lt ho rse’s (E q u u s  c a b a llu s  L.) skull.

K o r o n c z ó — B á b  ó t a

L a te  B ronze A ge—H a lls ta t t  P eriod  se ttlem en t. E x c a v a te d  b y  S. G allus, 1941. 
X a n tu s  Já n o s  M useum , G yőr.

species sp ecim en s in d iv id u a ls

bird — A v is  sp. 1 1
red deer — C ervus elaphus L. 2 2
aurochs — B os p rim ig en iu s  Boj. 1 1

Wild anim als 4 4
I

pig — S u s  scrofa dom . L. 1 5  3
sheep — O vis aries  L. ] ^ ^
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 18 7

Domestic anim als i 32 15
Total j  36 19

K O R O N C Z Ó —  T Ó S Z E R - D Ü L O  ( B A U L K )

L a te  B ronze  A ge — H a lls ta t t  P eriod  se ttlem en t. E x c a v a te d  b y  S. M ithay , 1952. 
X a n tu s  J á n o s  M useum , G yőr.

species specim en s in d iv id u a ls

red deer — C ervus elaphus L. 1 1

Wild anim als 1 1

dog — C an is fa m ilia r is  L. 2 2
horse — E quu s caballus L. 14 5
pig — S u s scrofa dom . L. 12 6

sheep — O vis a ries  L. ) 2 9  ^2
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 76 25

Domestic animals 126 50
Total 127 51
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K o r o n c z ó — T ó s z e r - d ü l ő  (B atjlk) —  D o m á n  S. k e r t j e  ( G a r d e n  o r  S. D o m á n )

G rave o f th e  P eriod  o f th e  M agyar C onquest. E x cav a ted  b y  S. M ith ay  an d  J .  N e
m eskéri, 1952. X a n tu s  Já n o s  M useum , G yőr.

Skull an d  fee t o f a  $ horse (E q u u s  c a b a llu s  L .) a b o u t 5 years  o f age; frag m en t o f a  
r ib  an d  fem ur o f  sheep or g o a t (O v is  s. C a p ra ) .

K Ö R N Y E

A v ar cem etery . E x c a v a te d  b y  I. E rd é ly i, 1955. H u n g a rian  N a tio n a l M useum  
B udapest.

A n im al rem ains in  22 g raves:
N o . o f  g ra v e s

horse — E q u u s  c a b a llu s  L. 22
ca ttle  — B o s  ta u ru s  L . 1

K ő s z e g — V á r  ( C a s t l e )

F ro m  L a te  M ediaeval (13 th  — 17th cen tu ry ) layers. E x c a v a te d  b y  I . H oll, 1960 — 62- 
H u n g a rian  N a tio n a l M useum , B u dapest.

13th -14th j  1300 15th—17th
century I century

speci- individ- speci- individ- speci- individ- 
species mens ! uals I mens uals mens uals

I I I
fish — P isces  sp. — — I 1 1 1
wild swine — S u s scrofa fe r . L. — — 12 4 J 1 1

roe deer — C apreolus capreolus L. — — — | — i 4 2
red deer — C ervus elaphus L. 2 1 15 4 j 4 2

Wild anim als 2 | 1 28 9 9 5

domestic goose — A n ser dom esticus L. — — 1 1 2 1
hen -  G allus dom esticus L. — — 6  2 5 6 1 2
dog — C an is fa m ilia r is  L. — — — — 1 1

domestic cat — F e lis  dom estica  Briss. — — — — 2 1
horse — E quus caballus L. — — — — 1 1 2
pig — S u s scrofa dom . L. 1 1 8 1 1 0  1 1 3
sheep — O vis a ries  L. 1 l 1 Я 4 9
goat — C apra  hircus L. J
cattle  — B os tauru s L. 8  2 7 9 1 5 2 5  5

Domestic animals 10 4 199 36 111 27
Total 12 5 227 | 45 120 32

I
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K u n h e g y e s — J  a j h a l o m

l l t h — 12th c en tu ry  se ttlem en t. C ollected b y  J .  B ereczki, 1962. H u n g arian  M useum  
o f  A gricu ltu re , B u dapest.

species j specim en s | in d iv id u a ls________________________________ \_______ [

dog — C an is fa m ilia r is  L. 1 1
horse — E quus caballus L. 12 2
pig — S u s scrofa dom . L. 2 1
sheep — O vis aries  L. ) ^ 9

goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 10 3

Domestic anim als i 27 I 9

K ü b e k h á z a — Ú j t e l e p

C em etery  o f th e  P eriod  o f th e  M agyar C onquest. E x c a v a te d  b y  A . B á lin t, 1961. 
H u n g a rian  N a tio n a l M useum , B u dapest.

H orse  (E q u u s  c a b a llu s  L .) skulls and  fee t in  tw o  g raves ; horse toebones in  a  th ird  
g rave.

L á b a t l a n

F ro m  a  Celtic vessel. E x c a v a te d  b y  A. M ócsy, 1953. H u n g a rian  N a tio n a l M useum , 
B u dapest.

P a r t  o f p ig ’s (S u s  sc ro fa  d o m . L .) fem ur an d  tib ia .

L e b ő

N eolith ic  (T isza an d  G rea t P la in  L in ea r P o tte ry  cu ltu re  w ith  tra ce s  o f  K örös 
cu ltu re) se ttlem en t. E x c a v a te d  by  J .  K o rek  an d  O. T rogm ayer respec tive ly  in  1950 
an d  in  1956. H u n g a rian  N a tio n a l M useum , B u d ap est, M óra F eren c  M useum , Szeged 
(M ó r a  F .  M ú z .  É v k .  [1957]; A c ta  A rc h . H u n g .,  11 [1959] pp . 47 — 48).

L e n g y e l

B ronze A g e—H a ls ta t t  P eriod  se ttlem en t. E x c a v a te d  b y  F . T om pa, 1928. H u n 
g arian  N a tio n a l M useum , B u d ap est.

species specim en s in d iv id u a ls

wild swine — S u s  scrofa fe r . L. 4 2
red deer — C ervus elaphus L. 1 | 1
aurochs — B os p r im ig en iu s  Boj. 1 1

W ild anim als 6  4

dog — C an is fa m ilia r is  L. 2 1

pig — S u s scrofa dom . L. 1 1
cattle  — B os tau ru s  L. 1 1

Domestic anim als 4 3
Total j 10 7

I
379



M a G Y A R B Ó L Y — T É G L A G Y Á R  ( B r TCK F A C T O R Y )

E a rly  C opper A ge (L engyel cu ltu re) se ttlem en t. C ollected b y  J .  D om bay , 1959. 
J a n u s  P an n o n iu s M useum , P écs (J a n . P a n n .  M ú z .  É vlc . [1961] pp . 97, 99).

M a g y a r h o m o r o g

M iddle C opper A ge (B odrogkeresz tú r cu ltu re), Celtic g raves, g rav es o f  th e  P eriod  
o f th e  M agyar C onquest. E x c a v a te d  b y  P . P a ta y , 1961; b y  I . D ienes—P . P a ta y , 1962. 
H u n g a rian  N a tio n a l M useum , B u d ap est.

A n im al bones w ere found  in  one g rav e  o f th e  ea rly  C opper A ge an d  one o f th e  
C eltic P eriod  an d  in  five  o f th e  P eriod  o f  th e  M agyar C onquest:

N o. o f  g raves

pig  — S u s  sc ro fa  d o m . L . 1
1

w olf — C a n is  lu p u s  L . 1
horse — E q u u s  c a b a llu s  L . 4

M Á N F A

A v ar g rav e  o f a  horse. E x c a v a te d  b y  A. K iss, 1962. H u n g a rian  M useum  o f A gri
cu ltu re , B u d ap est.

Skull an d  skele ton  o f a  horse (E q u u s  c a b a llu s  L .) aged a b o u t 2 years .

M a r o s l e l e — P a n a

E a rly  N eo lith ic  (K örös cu ltu re) se ttlem en t. E x c a v a te d  b y  0 .  T rogm ayer, 1963. 
M óra F eren c  M useum , Szeged (A rc h . É r t . ,  91 [1964] p . 87).

M Á T R A S Z Ö L L Ő S

C eltic cem etery . E x c a v a te d  b y  P . P a ta y , 1959. H u n g a rian  N a tio n a l M useum , 
B u d ap est.

A n im al bones w ere found  in  49 graves:
N o. o f graves

pig  — S u s  sc ro fa  d o m . L . 49
hen  — C a llu s  d o m e s tic u s  L . 15

E a r ly  C opper A ge 
C eltic P eriod
P eriod  o f  th e  M agyar C onquest

M b z ő c s á t — H Ö R C S Ö G Ö S

L a te  C opper A ge (Pécel cu ltu re) g rave , la te  B ronze A ge (early  phase  of T um ulus 
G rave  cu ltu re) g raves, H a lls ta t t  B -C  cem etery . H a lls ta t t  A  an d  В se ttlem en t, M ediae
v a l houses. E x c a v a te d  by  E . P a te k , 1958 — 60. H u n g a rian  N a tio n a l M useum , B u d a 
p est.

B ones o f c a ttle  (B o s  ta u ru s  L .) in  a  la te  B ronze A ge grave , an im al rem ains in  29 
H a lls ta t t  P eriod  graves:

N o. o f  graves

ca ttle  — B o s  ta u r u s  L . 22
sheep o r g o a t — O v is  s. C a p r a  9
sheep — O v is  a r ie s  L . 5
p ig  — S u s  sc ro fa  d o m . L . 3
dog — C a n is  fa m il ia r i s  L . 1
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B ronze Age se ttlem en t. E x c a v a te d  b y  A . Leszili and  G. M egay, 1930. H erm an n  O ttó  
M useum , Miskolc.

M e z ő c s á t —PÁSTIDOMB

species sp ecim en s in d iv id u a ls

sturgeon — A pcien ser  sp. 1 l
roe deer — C apreolus capreo lu s L. 3 1
red deer — C ervus elaphus L. 1 1

Wild anim als 5 3

dog — C an is fa m ilia r is  L. 1 1
horse — E quus caballus L. 2 2
pig — S u s scrofa dom . L. 2 2
sheep — O vis a ries  L. j 
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 2 2

Domestic anim als 9 9
Total 14 12

M e z ő k o m á b o m  —  A l s ó h e g y

B ronze  A ge se ttlem en t. E x c a v a te d  b y  L . N agy . B ak o n y  M useum , V eszprém .

species specimens % individuals %

fish — P isces  sp. 1 0.18 1 0.94
m ute swan — C ygnus olor L. 1 0.18 1 0.94
brown bear — U rsu s arctos L. 1 0.18 1 0.94
wild swine — S u s  scrofa fe r . L. 11 1.98 5 4.72
red deer — C ervus elaphus L. 122 21.98 8 7.55
aurochs — B os p r im ig en iu s  Boj. 14 2.52 5 4.72

Wild anim als 150 27.02 21 19.81

dog — C an is fa m ilia r is  L. 3 0.54 2 1.89
horse — E quus caballus L. 17 3.06 6 5.66
pig — S u s  scrofa dom . L. 41 7.39 11 10.38
sheep -  O vis aries  L j  21.80 28 26.41
goat — C apra  hircus _L. J
cattle  — B os tau ru s  L. 223 40.19 38 35.85

I
Domestic animals 1 405 ! 72.98 85 80.19
Total , 555 ! 106
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S a rm atian  se ttlem en t. E x c a v a te d  b y  P . P a ta y , 1959. H u n g a rian  N a tio n a l M useum , 
B u d ap est.

M e z ő k ö v e s d

species specim en s 1 in d iv id u a ls

sheep — O vis aries L. ] 25 I 10
g o a t — C apra  hircus L. }
c a ttle  — B os tauru s L. 3 | 2__________ _________ I_____ '

D om estic an im als j 28 12
I

M e z ő k ö v e s d — C s ö r s z á r o k

S arm atian  se ttlem en t. E x cav a ted  by  P . P a ta y , 1964. H u n g a rian  N a tio n a l M useum , 
B u d ap est. ____________________________________________

species sp ecim en s in d iv id u a ls

I
horse — E quus caballus L. 6 3
pig — S u s scrofa dom . L. 2 2
sheep — O vis a ries  L.  ̂ ^ ^
goat — C apra  hircus L. j
cattle — B os tau ru s  L. 17 7

D om estic an im als 30 15

M e z ő l a k

P a r t  o f B ronze Age (Zók cu ltu re) se ttlem en t. C ollected b y  P . Galló, 1939. H u n 
garian  N a tio n a l M useum , B udapest.

species specimens Í individuals

red  deer — C ervus elaphus L. 3 2
aurochs — B os p rim ig en iu s  Boj. 6 1

W ild an im als 9 3

horse — E quus caballus L. 5 3
p ig  — S u s scrofa dom . L. 2 1
c a ttle  — B os tau ru s  L. 3 2

D om estic  an im als 10 6
T otal 19 9
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M o h á c s  - T é g l a g y á r  ( B r i c k  Y a r d )
A v ar g rav e  o f c a ttle , an d  g raves o f  th e  P eriod  o f th e  M agyar C onquest. E x cav a ted  

b y  G. F ehér, 1949. H u n g arian  N a tio n a l M useum , B u d ap est.
E ach  o f th e  2 g raves o f th e  P eriod  o f th e  M agyar C onquest co n ta in ed  th e  skull and  

fee t o f an  a d u lt 3  horse (E q u u s  c a b a llu s  L .).

M ó r — A k a s z t ó d o m b

A v ar cem etery . E x c a v a te d  b y  G y. T örök, 1953. I s tv á n  K irá ly  M useum , Székes- 
fehérvár.

In  g rav e  N o. 2: skull, an d  fee t d is ta l from  th e  carpus an d  ta rsu s , respec tive ly  o f 
su b a d u lt $ c a ttle  ( B o s  ta u r u s  L .).

N a g y k á l l ó

B ronze A ge (G áva cu ltu re) se ttlem en t. E x c a v a te d  b y  A . M ozsolics, 1960. H u n 
g a rian  N a tio n a l M useum , B u d ap est.

species Í specimens individuals

w olf — C an is lu p u s  L. 1 1
wild sw ine — S u s scrofa fe r . L. 2 1
aurochs — B os p r im ig en iu s  B oj. j 7 4

W ild an im als 10 6

dog — C an is fa m ilia r is  L. ПО 5
horse — E quus caballus L. 20 9
pig — S u s scrofa dom . L. 19 10
sheep — O vis a ries  L. "| ^
g oat — C apra h ircus L. J
c a ttle  — B os tauru s  L. 93 24

D om estic  an im als j 299 | 58
T o ta l j 309 64

383



1 5 th — 17th ce n tu ry  castle . E x c a v a te d  by  I . Méri, 1953—57. T h u ry  G yörgy  M useum , 
N agykan izsa .

N a g y k a n izsa—V á r  (Ca stle)

species specim en s %  in d iv id u a ls  %

catfish — S ilu ru s  g lan is  L. 1 0.05 t 0.40
fish — P isces  sp. I 1 0.05 1 0.40
birds — A ves  sp. div. 3 0.15 2 0.80
brown hare — L epu s europaeus Pall. 5 0.24 2 0.80
fox — V ulpes vu lpes  L. 1 0.05 1 0.40
wild swine — S u s scrofa fe r . L. 9 0.44 4 1.60
roe deer — C apreolus capreolus L. 17 0.83 4 1.60
red deer — C ervus elaphus L. 5 0.24 3 1.20
bison — B ison  bonasus L. 3 0.15 1 0.40

Wild animals 45 2.20 19 7.60

domestic duck — A n a s dom estica  L. 1 0.05 1 0.40
domestic goose — A n ser dom esticus L. 7 0.34 2 0.80
hen — G allus dom esticus L. 65 Я.17 7 2.78
dog — C a n is  fa m ilia r is  L. 42 2.05 5 1.99
domestic cat — F elis  dom estica  Briss. 9 0.44 2 0.80
horse — E quus caballus L. 73 3.56 12 4.77
pig — S u s  scrofa dom . L. 234 11.42 30 11.96
sheep -  O vis a ries  L. ]  305 U-89 51 20.33
goat — C apra  hircus L. J
water buffalo — B os bubalis L. 1 0.05 1 0.40
cattle — B os tau ru s  L. 1267 61.83 \ 121 48.17

I  IDomestic anim als j 2004 ! 97.80 ' 232 92.40
Total I 2049 i 251
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N a g y k ő r ö s  — F e k e t e -d ű l ő  ( B a u l k )

G raves w ith  horses from  th e  P eriod  o f  th e  M agyar C onquest. E x c a v a te d  b y  I . K ovrig , 
1950. H u n g a rian  N a tio n a l M useum , B u d ap est.

O ne g rav e  con ta ined  th e  skull an d  fee t o f  a  horse (E q u u s  c a b a llu s  L .), a n o th e r th e  
fee t o f a  horse.

N  a g y m á g o c s — Ó t o m p a

A v ar cem etery . E x c a v a te d  b y  G. C sallány. H u n g a rian  N a tio n a l M useum , B u d ap est. 
G rave N o. 40: p a r ts  o f  skull an d  le ft m e taca rp u s  o f an  a d u lt c a tt le  ( B o s  ta u r u s  L .).

N a g y r é v

E a rly  B ronze A ge (B ronze A ge I) se ttlem en t. E x c a v a te d  b y  F . T om pa, 1929. H u n 
g arian  N a tio n a l M useum , B u d ap est

species I specim en s in d iv id u a ls

wild ca t — F elis  s ilvestr is  Schreb. 1 1
roe deer — C apreolus capreo lu s  L. i 1 | 1
reed deer — C ervus elaphus L. | 5 2

W ild an im als 7 4

dog — C a n is fa m ilia r is  L. 1 1
horse — E quus caballus L. 1 1
pig — S u s scrofa dom . L. 1 1
c a ttle  — B os tauru s  L. 2 2

D om estic  an im als 5 ! 5
sm all ru m in an t 1

T o ta l 13 9

N a g y t é t é n y

R o m an  cam p. E x cav a ted  by  F . F ü lep , 1949—55. H u n g a rian  N a tio n a l M useum , 
B u dapest.

species specim en s in d iv id u a ls

roe deer — C apreolus capreolus L. í 1 1
red  deer — C ervus elaphus L. 13 4
aurochs — B os p rim iq en iu s  Boj. j 4 1

W ild an im als 18 6

dog — C an is fa m ilia r is  L. 25 4
horse — E quus caballus L. 31 11
pig  — S u s scrofa dom . L . 23 10
sheep — O vis a ries L .   ̂ ^
g oat — C apra  hircus L. }
ca ttle  — B os tau ru s  L. 93 25

Domestic anim als 189 60
Total ! 207 66
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N a g y v á z s o n y — C s e p e l y

M ediaeval (1 4 th — 16th cen tu ry ) village. E x c a v a te d  b y  I . M éri, 1958. H u n g arian
N atio n a l M useum , B u dapest.

s p e c ie s  s p e c im e n s  | in d iv id u a ls

wild swine — S u s scrofa fe r . L. 1 1
roe deer — C apreolus capreolus L. 5 3
red deer — C ervus elaphus L. 28 5

Wild anim als 34 9

dog — C an is fa m ilia r is  L. 9 4
horse — E quus caballus L. 17 6
pig — S u s  scrofa dom . L. 109 19
sheep — O vis a ries  L. } 9 .̂ у
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 217 38

Domestic animals 378 76
Total 412 85

N e s z m é l y — T e k e r e s  p a t a k  ( B r o o k )

N eolith ic  (L inea r P o tte ry  cu ltu re , Zseliz g roup) se ttlem en t. E x c a v a te d  b y  J .  M ak- 
k ay , 1959. H u n g a rian  N a tio n a l M useum , B u dapest.

species specimens % individuals %

fish — P isces  sp div. 21 3.94 6  3.92
goose — A n ser  sp. 1 0.19 1 0.65
bird — A v is  sp. 1 0.19 1 0.65
brown hare — L epu s europaeus Pall. 5 0.94 2 1.31
beaver — C astor f ib er  L. 1 0.19 1 0.65
wild swine — S u s scrofa fe r . L. 8  1.50 3 1.96
roe deer — C apreolus capreolus L. 1 0.19 1 0.65
red deer — C ervus elaphus L. 12 2.25 5 3.27
aurochs — B os p rim ig en iu s  Boj. 21 3.94 13 8.50

Wild anim als j 71 13.33 j  33 21.56

pig — S u s  scrofa dom . L. 6 8  12.76 j  18 11.77
sheep — O vis a ries  L. | 1 3 5  25.33 32 20.92
goat — C apra  hircus L. j
cattle — B os tau ru s  L. 259 48.48 70 45.75

Domestic anim als 462 86.67 120 78.44
Total 533 j 153
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N ó g k á d — V á r  (C a s t l e )
C astle o f th e  early  M odern P eriod  (1 6 th — 17th cen tu ry ). E x c a v a te d  by  M. H é jj,

1949. H u n g a rian  N a tio n a l M useum , B u d ap est.

species specimens individuals

roe deer — C apreolus capreolus L. 1 1
red deer — C ervus elaphus L. 3 1

Wild anim als 4 2

horse — E quu s caballus L. 1 1
pig — S u s scrofa dom . L. 6  5
sheep — O vis a ries  L. } 4 3
goat — C apra  hircus L. j
cattle  — B os tau ru s  L. 11 8

I ’Domestic anim als 22 17
Total j  26 19

N y á r s a p á t

L a te  M ediaeval (second h a lf  o f  th e  15th cen tu ry ) v illage. E x c a v a te d  b y  A . B álin t, 
1952 — 53. H u n g a rian  N a tio n a l M useum , B u d ap est; M óra F e ren c  M useum , Szeged.

species specimens individuals

birds — A v es  sp. div. 2 2
brown hare — L ep u s europaeus Pall. 1 1
roe deer — C apreolus capreolus L. 1 1
red deer — C ervus elaphus L. 1 1

Wild anim als 5 j 5

dog — C an is fa m ilia r is  L. 7 3
domestic cat — F e lis  dom estica  Briss. 3 1
horse — E quus caballus L. 44 14
pig — S u s  scrofa dom . L. 56 24
sheep — O vis aries  L. ) ^
goat — C apra  hircus L. J
cattle — B os tau ru s  L. 222 44

Domestic anim als | 419 115
Total 424 120
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N y e r g e s ú j f a l u — T é g l a g y á r  ( B r i c k  Y a r d )

B ronze A ge se ttlem en t. E x c a v a te d  b y  N . K alicz , 1959. H u n g a rian  N a tio n a l M useum , 
B u d ap est.

s p e c ie s  I sp e c im e n s  %  in d iv id u a ls  %

fish — P isce s  sp. div. 12 1.10 3 j 1.44
wolf — C a n is lu p u s  L. 1 0.09 1 | 0.48
wild swine — S u s  scrofa fe r . L. 11 1.01 3 1.44
roe deer — Capreolus capreolus  L. 2 0.18 2 0.96
red deer — Cervus elaphus  L. 37 3.40 9 4.33
aurochs —  Bos primigenius  Boj. 7 0.64 3 1.44

Wild anim als 70 6.42 21 10.09

dog — C an is fa m ilia r is  L. 34 3.13 7 3.37
horse — E quu s caballus L. 20 1.84 5 2.40
pig — S u s scrofa dom . L. .153 14.08 38 18.27
sheep -  O vis aries  L J  2 5 3  2 3  2 7  4 9  2 3 , 5 7

goat — Capra hircus  L,. J
cattle  —  Bos taurus  L .  557 51.26 88 42.30

i
Domestic anim als 1017 93.58 187 89.91

m an — H om o sa p ien s  L. 2 j

Total Í 1089 ! I 2 0 1

Ó b u d a  — S z ő l ő  u t c a  ( S t r e e t )

A v ar cem etery . E x cav a ted  b y  T . N agy , 1949. H u n g a rian  N a tio n a l M useum , B u d a 
pest.

Horse (E q u u s  caballus  L.) skull and skeleton from  one grave; a horse skull from  
each of tw o graves.

Ó c s a — Ó m é r t -d ü l ő  ( B a u l k )
S a rm a tian  se ttlem en t. E x c a v a te d  by  G y. T örök , 1957. H u n g a rian  N a tio n a l M useum , 

B u d ap est.

species j specimens j individuals

horse — E quus caballus L. 1 1
pig — S u s scrofa dom . L. 1 1
cattle  — B os tau ru s  L. 11 5

Domestic anim als j 13 7
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Ó h u t a — N a g y s á n c

H a lls ta t t  P e rio d  se ttle m e n t w ith  tra ce s  o f th e  L a  Тёпе P eriod . E x c a v a te d  b y  M. 
P á rd u cz , 1958. H u n g a rian  N a tio n a l M useum , B u d ap est.

species sp ecim en s in d iv id u a ls

fish — P isces  sp. I 1 1
wild cat — F e lis  s ilvestr is  Schreb. 1 1

W ild anim als 2 2

horse — E quus caballus L. 5 3
pig — S u s  scrofa dom . L. 27 8

sheep — O vis a ries  L. 1  ̂  ̂ g
goat — C apra  h ircus L. J
cattle  — B o s tau ru s  L. 42 10

Domestic anim als 85 27
m an — H om o sa p ien s  L. 1

Total 8 8  29

O r o s h á z a —  G ö r b i o s - t a n y a  ( F a r m s t e a d )

C em etery  o f  th e  P eriod  o f th e  M agyar C onquest. E x c a v a te d  b y  I .  D ienes, 1961. 
H u n g a rian  N a tio n a l M useum , B u d ap est.

A n im al bones from  tw o  graves:
N o . o f  g ra v e s

horse — E q u u s  c a b a llu s  L . 2
sheep o r g o a t — O v is  s. C a p r a  1

O r o s h á z a — N a g y  A l b e r t  t a n y á j a  ( A l b e r t  N a g y ’s  F a r m )

C em etery  o f th e  P eriod  o f  th e  M agyar C onquest. E x c a v a te d  b y  I .  D ienes, 1961. 
H u n g arian  N a tio n a l M useum , B u d ap est.

Sheep o r g o a t (O v is  s . C a p r a )  bones in  fou r g raves.

O r o s h á z a

C em etery  o f th e  P eriod  o f  th e  M agyar C onquest. E x c a v a te d  b y  I . D ienes, 1961. 
H u n g arian  N a tio n a l M useum , B u dapest.

H orse  (E q u u s  c a b a llu s  L .) skulls an d  fee t in  th re e  g raves.

O r o s h á z a

A v ar g rave . H u n g arian  N a tio n a l M useum , B u d ap est.
Skull an d  m and ib le  o f  a  d  horse (E q u u s  c a b a llu s  L .) aged  8 — 9 years .

O r o s z l á n y

A v a r cem etery . E x c a v a te d  b y  A. Sós, 1957. H u n g a ria n  N a tio n a l M useum , B u d ap est. 
Skull an d  fee t o f  a  sheep (O v is  a r ie s  L .) in  g rav e  N o. 1.

389



Ö r v é n y

A eneolith ic  se ttlem en t. E x c a v a te d  b y  S. G allus, 1938. H u n g a rian  N a tio n a l M useum , 
B u d ap est.

species specimens | individuals

fish — P isces  sp. 1 1

Wild anim als 1 1

pig — S u s scrofa dom . L. 7 4
sheep — O vis a ries  L. 1 ^  ^
goat — C apra  hircus L. j
cattle — B os tau ru s  L. 3 2

Domestic anim als 60 J 13
Total J 61 14

Ö r v é n y e s — H o s s z ú r é t e k - d ü l ő  ( В а т л ж )

R o m a n  se ttlem en t. E x c a v a te d  b y  T . Szentléleky, 1968 — 59. B ak o n y  M useum , 
V eszprém .

' I
species I  specimens individuals

red deer — C ervus elaphus L. 1 j 1

Wild anim als 1 1

dog — C a n is fa m ilia r is  L. 8  3
domestic cat — F elis  dom estica  Briss. 1 X
pig — S u s  scrofa dom . L. 7 4
horse — E quu s caballus L. 11 4
sheep — O vis a ries  L.  ̂ ^ 3

goat — C apra  h ircus L. J
cattle  — B os tau ru s  L. 18 9

Domestic anim als 48 j 24
Total j 49 25

I

Ö S K Ü

A v ar cem etery . E x c a v a te d  b y  G y. R hé . B ak o n y  M useum , V eszprém . 
A n im al bones from  tw o  g raves:

No. of graves

h en  — G a llu s  d o m e s tic u s  L. 
sheep or g o a t — O v is  s. C a p r a

1
1



P a l o t á s  —  H o m o k o s

B ronze A ge (B ronze A ge IV ) se ttlem en t. C ollected b y  A . H o rv á th  and  F . G ábor, 
1958. H u n g a ria n  N a tio n a l M useum , B u d ap est.

species specim en s in d iv id u a ls

fox — V ulpes vu lp es  L. 1 1

W ild anim als 1 1

dog — C an is fa m ilia r is  L. 1 1
cattle  — B o s tau ru s  L. 2 2

Domestic anim als 3 3
Total 4 4

P É C E L

A v ar cem etery . E x c a v a te d  b y  G y. T örök , 1958 — 59. H u n g a rian  N a tio n a l M useum , 
B u dapest.

A nim als bones from  4 graves:
N o . o f  g ra v e s

pig  — S u s  sc ro fa  d o m . L . 3
h en  — G a llu s  d o m e s tic u s  L . 3

P é c s  — B u z s á k i  ú t  ( S t r e e t )

A v ar cem etery . E x c a v a te d  b y  F . F ü le p —A. B urger, 1961. J a n u s  P an n o n iu s 
M useum , Pécs.

G rave N o. 4: skull a n d  skele ton  o f  an  a d u lt ho rse  (E q u u s  c a b a llu s  L .); sku ll o f a 
su b ad u lt sheep (O v is  a r ie s  L .).

P é c s v á r a d — A r a n y h e g y

E a rly  C opper A ge (L engyel cu ltu re) se ttlem en t an d  cem etery . E x c a v a te d  b y  J .  Dorn- 
bay , 1941 — 59. .Janus P an n o n iu s  M useum , Pécs (A c ta  A rc h . H u n g .,  11 [1951] pp . 
58 — 59; J a n .  P a n n .  M iiz . É vk., 1960, pp . 116 f f . ; 1961, p p . 91 ff.).

P e l y p u s z t a

A v ar cem etery . E x c a v a te d  b y  G. M egay, 1932. H e rm an  O ttó  M useum , M iskolc.
In  tw o  g raves, th e  incom plete  skeletons o f horses (E q u u s  c a b a llu s  L .) w ere found .

P i l i s c s a b a

H a lls ta t t  P eriod  (B) cem etery . E x c a v a te d  b y  F . K őszegi, 1957. H u n g a rian  N a tio n a l 
M useum , B u d ap est.

G rave N o. 3: rad iu s  w ith  p a r t  o f  th e  u ln a  o f a  su b a d u lt c a tt le  (B o s  ta u r u s  L .).
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P il is m a r ó t — I .  ő r t o r o n y  (W a t c h -t o w e r  I)
R o m an  (second h a lf  o f 4 th  cen tu ry ) w atch -tow er. E x c a v a te d  by  S. Soproni, 1959.

H u n g a ria n  N a tio n a l M useum , B u dapest.

species specim en s %  in d iv id u a ls  %

j j

fish — P isces  sp. div . 22 2.23 4 2.15
b ird s — A ves  sp. d iv . 9 0.91 3 1.61
b ro w n  h a re  — L epu s europaeus P all. 3 0.30 2 1.08
b eav e r — C astor f ib e r  L. 1 0.10 1 0.54
b ad g er — M eles m eles L . 3 0.30 1 0.54
fox — V ulpes vu lpes  L. 1 0.10 1 0.54
wild sw ine — S u s scrofa fe r . L. 78 7.92 10 5.38
roe deer — C apreolus capreolus L . 3 0.30 2 1.08
red  d eer — C ervus elaphus L. j 84 8.53 12 6.45
aurochs — B os p rim ig en iu s  Boj. I 7 0.71 3 1.61

W ild an im als 211 21.40 39 20.98

dog — C a n is fa m ilia r is  L. 17 1.73 5 2.68
horse  — E quus caballus L. 121 12.29 18 9.68
pig  — S u s  scrofa dom . L. 221 22.43 42 22.58
sheep -  O vis a ries  L j 170 17.27 36 19.35
g o a t — C apra  hircus L . J
c a ttle  — B os tau ru s  L. 245 24.88 46 24.73

i I ID om estic  an im als j 774 , 78.60 147 | 79.02
m an  — H om o sa p ien s  L. 20

I 1T o ta l 1005 [ 186I

P i l i s m a r ó t — Ö r e g e k  d ű l ő  ( B a u l k )

A v a r cem etery . E x cav a ted  b y  A. J .  H o rv á th , 1942. H u n g a rian  N a tio n a l M useum , 
B u d ap est.

A n im al bones from  th ree  graves:
N o .  o f  g ra v e s

h en  — G a llu s  d o m e s tic u s  L . 2
p ig  — S u s  sc ro fa  d o m . L. 1

3 9 2



N eolith ic  (L inear P o tte ry  cu ltu re , Zseliz g roup) se ttlem en t. E x cav a ted  by  J .  M ak- 
k ay , 1959. H u n g arian  N a tio n a l M useum , B udapest.

P il is m a r ó t  — S z o b i r é v  (Szo b  F e r r y )

species I specim en s . in d iv id u a ls

brown hare — L ep u s europaeus Pall. 1 1
wild swine — S u s  scrofa fe r . L. 1 1
red deer — C ervus elaphus L. 3 1
aurochs — B os p r im ig e n ia s  Boj. 4 2

Wild anim als 9 5

dog — C a n is fa m ilia r is  L. 2 1
pig — S u s  scrofa dom . L. 9 3
sheep — O vis a ries  L. ) ^
goat — C apra  h ircus L. j
cattle  — B os tauru s  L. 53 7

Domestic anim als 84 15
m an — H om o sa p ien s  L. 3

Total 96 20

P Ó H A L O M

S a rm a tian  se ttlem en t. H u n g arian  N a tio n a l M useum , B u dapest.

species specim en s I in d iv id u a ls

horse — E quus caballus L. 2 1
pig — S u s scrofa dom . L. 2 2
sheep — O vis a ries  L. 1  ̂ ^
goat — C apra hircus L. J
cattle — B os tauru s  L. 1 2 2

Domestic anim als | 7 6
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P  Ó K A S Z E P E T K

A v ar cem etery . E x cav a ted  b y  R . P u sz ta i, A. R a d n ó ti an d  A. Sós, 1956; b y  A. Sós, 
1963. H u n g a ria n  N a tio n a l M useum , B u dapest.

A n im al bones from  9 graves:
N o, o f  graves

horse — E q u u s  c a b a llu s  L . 8
sheep or g o a t — O v is  s. C a p r a  2
p ig  — S u s  sc ro fa  d o m . L . 1

P  o l g á b — B a s a  t a n y a

E a r ly  C opper A ge (T iszapolgár cu ltu re) an d  m idd le  C opper A ge (B odrogkeresz tú r 
cu ltu re) cem etery ; N eo lith ic  (Szilm eg cu ltu re), la te  C opper A ge (Pécel cu ltu re), 
B ronze A ge (N agyrév  an d  F ü zesab o n y  cu ltu res), H a lls ta t t  P eriod  an d  S a rm a tian  
se ttlem en ts . E x c a v a te d  b y  I . B . K u tz ián , 1950 — 54. H u n g a rian  N a tio n a l M useum , 
B u d ap es t (A c ta  A rc h . H u n g .,  11 [1959] pp . 41 — 42, 64; B ököny i S., 1964. pp . 1 ff.).

P o l g á r — C s ő s z h a l o m

L a te  N eo lith ic  se ttlem en t. E x cav a ted  b y  I .  B . K u tz ián , 1957. H u n g a rian  N a tio n a l 
M useum , B udapest.

species specim en s %  J in d iv id u a ls  j %
fish — P isces  sp. div. 14 0.58 9 1.20
European pond tortoise — E m y s  orbicularis L. 9 0.38 7 0.94
purple heron A rdea  cf. p u rp u rea  L. 1 0.04 1 0.13
eagle owl — B ubo bubo L. 1 0.04 1 0.13
bird — A v is  sp. 1 0.04 1 0.13
fox — V ulpes vu lpes  L. 4 0.17 3 0.41
wolf — C an is lupu s  L. 1 0.04 1 0.13
badger — M eles m eles L. 2 0.08 1 0.13
brown bear — U rsu s arctos L. 1 0.04 1 0.13
wild cat — F elis  s ilvestr is  Schreb. 1 0.04 1 0.13
wild swine — S u s scrofa fe r . L. 298 12.42 105 14.02
roe deer — C apreolus capreolus L. 95 3.96 48 6.41
red deer — C ervus elaphus L. 403 16.79 124 16.56
aurochs — B os p rim ig en iu s  Boj. 839 34.96 176 23.50

Wild anim als 1670 69.58 479 63.95

dog — C an is fa m ilia r is  L. 28 1.17 18 2.40
pig — S u s scrofa dom . L. 157 6.42 74 9.88
sheep -  O vis a ries  L I 47 L %  27 3.61
goat — C apra  hircus L. J
cattle — B os tau ru s  L. 501 20.87 151 20.16

Domestic anim als 730 j 30.42 270 36.05
Total 2400 j 749
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P o m á z — Z d r a v l y á k

N eo lith ic  (L inear P o tte ry  cu ltu re , Zseliz g roup) se ttlem en t. E x c a v a te d  b y  I . B . 
K u tz iá n  an d  S. Sashegyi, 1956. H u n g arian  N a tio n a l M useum , B u d ap es t (A c ta  A rc h .  
H u n g ., 11 [1959] pp . 5 1 - 5 2 ) .

P u s z t a f ö l d v á r — B a k i h a l o m

P a r t  o f  A eneolith ic se ttlem en t. E x c a v a te d  b y  P . P a ta y , 1955. T o rnya i Ján o s  
M useum , H ódm ezővásárhely  (A c ta  A rc h . H u n g ., 11 [1959] p . 57).

R Á K Ó C Z IF A L V A

B ronze A ge (B ronze A ge I I I )  se ttlem en t. E x c a v a te d  b y  S. G allus, 1939. H u n g a ria n  
N a tio n a l M useum , B u dapest.

species specim en s j in d iv id u a ls

pig — S u s scrofa dom . L. 3 ! 3
cattle — B os tau ru s  L. 2 | 2

Domestic anim als 5 5

R u t  k o z b e r e n c s — P a e o m d o m b

C em etery  o f th e  P eriod  o f th e  M agyar C onquest. E x c a v a te d  by  D . C sallány, 1958. 
Jó sa  A n d rás M useum , N y íreg y h áza  (J ó s a  A .  M ú z .  É v k . ,  1958 [1960] pp . 88 ff.).

R o z v á g y

C eltic cem etery . E x c a v a te d  b y  S. G allus, 1935. H u n g a rian  N a tio n a l M iiseum , B u d a 
pest.

A n im al bones ivere found  in  tw o  graves:
N o. o f  g raves

pig  — S u s  sc ro fa  d o m . L . 2
goose — A n s e r  sp. 1

R ö s z k e —  L a d á n y i  d ű l ő  ( B a u l k )

C em etery  o f th e  P eriod  o f th e  M agyar C onquest. E x c a v a te d  by  0 .  T rogm ayer, 1959. 
H u n g a ria n  N a tio n a l M useum , B u dapest.

G rave N o. 1: p a r ts  o f skull an d  fee t o f a  su b ad u lt ho rse  (E q u u s  c a b a llu s  L .).

395



R ö s z k e — L ú d  v á r

E a rly  N eolith ic  (K örös cu ltu re) se ttlem en t. E x c a v a te d  b y  O. T rogm ayer, 1963 —65. 
M óra F eren c  M useum , Szeged.

i i
species j  specim en s I %  in d iv id u a ls  %

. I j
catfish — S ilu ru s  g lan is  L. , 1 0.05 1 0.435
pike — E sox  luciu s L. 1 0.05 1 0.435
fish — P isces  sp. div. 400 19.16 26 11.30
European pond tortoise — E m y s  orbicu laris L. I 123 5.89 11 4.78
corm orant — Phalacrocorax carbo L. I 2 0.10 1 0.435
grey heron — A rdea  cinerea  L. I 2 0.10 2 0.87
purple heron — A rdea  p u rp u rea  L. | 2 0.10 2 0.87
grey leg goose — A n ser anser L. 1 0.05 1 0.435
wild goose — A n ser  sp. j 3 0.14 1 0.435
m allard — A n a s  p la tyrh yn ch os  L. j 12 0.57 2 0.87
tu fted  duck — A y th y a  ju lig u la  L. , 1 0.05 1 0.435
short-toed eagle — C ircaetus ga llicus Gm. 1 0.05 1 0.435
black grouse — L yru ru s te tr ix  L. 1 0.05 1 0.435
demoiselle crane — A n th ropoides virgo  L. 1 0.05 1 0.435
great bustard  — O tis tarda  L. 2 0.10 1 0.435
curlew — N u m e d iu s  arquaia  L. 1 0.05 1 0.435
wood pigeon — Colum ba pa lu m b u s  L . 1 0.05 1 0.435
birds — A ves  sp. div. 106 5.08 4 1.74
brown hare — L ep u s europaeus Pall. | 7 0.33 2 0.87
beaver — C astor f ib e r  L. 8 0.38 3 1.30
fox — V ulpes vu lpes  L. j 15 0.72 7 3.05
wolf — C an is lu pu s  L. I 7 0.33 2 0.87
badger — M eles m eles L. j 1 0.05 1 0.435
m ustelid — M u stela  sp. 10 0.49 2 0.87
wild cat — F elis  s ilvestr is  Schreb. I 2 0.10 1 0.435
wild ass — A sin u s  h ydru n tin u s  Reg. 17 0.81 5 2.17
wild swine — S u s  scrofa fe r . L. j 75 3.59 14 6.09
roe deer — C apreolus capreolus L. | 54 2.59 10 4.35
red deer — C ervus elaphus L. 307 14.70 24 10.43
aurochs — B os p r im ig en iu s  L. j 72 3.45 12 5.22

Wild anim als 1236 59.22 142 61.74

dog — C a n is fa m ilia r is  L. 34 1.63 5 2.17
pig — S u s scrofa dom . L. 14 0.67 4 1.74
sheep — O vis aries  L. ]
goat -  C apra  hircus L. J bdl •51ЛЬ M  27'83
cattle — B os tau ru s  L. 153 7.32 15 6.52

Domestic anim als 852 40.78 88 38.26
Total 2088 230
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R ö s z k e — N a g y s z é k s ó s

1 0 th — l l t h  cen tu ry  cem etery . E x c a v a te d  by  О. T rogm ayer, 1959. H u n g a rian  
N a tio n a l M useum , B u d ap est.

G rave N o. 3: p a r ts  o f sku ll an d  le f t m e taca rp u s  o f an  a d u lt ho rse  (E q u u s  c a b a llu s  L,.). 

S Á G H E G Y

H a lls ta t t  P eriod  se ttlem en t. C ollected b y  J .  L ázár. H u n g arian  N a tio n a l M useum , 
B u d ap est.

species j specim en s in d iv id u a ls

badger — M eles m eles L. 2 1
red deer — C ervus elaphus L. 1 1
aurochs — B os p r im ig en iu s  Boj. 2 2

Wild anim als 5 4

dog C an is fa m ilia r is  L. 1 1
horse — E quu s caballus L. 1 1
sheep — O vis a ries  L. ] 9 9
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 2 2

Domestic anim als * 6 ■ 6
Total 11 I 10

S a l g ó t a r j á n — K e n y é r g y á r  ( B a k e r y )

P a r t  o f B ronze A ge se ttlem en t. C ollected b y  P . K iss, 1962. M useum , S a lgó ta rján .

species sp ecim en s in d iv id u a ls

red deer — C ervus elaphus L. 1 1

Wild anim als 1 1

pig — S u s  scrofa dom . L. 2 1
sheep — O vis a ries  L. j  ̂ ^
goat — C apra  h ircus L. j
cattle  — B os tau ru s  L. 22 6

Domestic anim als I 25 8
Total j  26 9

I
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S a l o ó t a r  j á n — P é c s k ő

L ate Copper Age (Pécel culture) and early Bronze Age (Zók culture) se ttlem ent. 
E xcavated  by J .  K orek and P. P atay , 1960. Museum, Salgótarján (A c ta  A rc h . H u n g .,  
20 [1968] pp. 00 ff.).

S á r o s p a t a k — V á r  (C a s t l e )

F rom  17th—18th century layers. E xcavated  by J .  Kovalovszki, 1963. H ungarian 
N ational Museum, B udapest.

species specim en s [ in d iv id u a ls

sheep — O vis a ries  L. I 2 ! 2
cattle  — B os tauru s  L. I 2 j 2

Domestic anim als j 4 4

S á r o s p a t a k

Grave w ith horse (E q u u s  c a b a llu s  L.) bones of the  Period of the M agyar Conquest. 
E xcavated  by  A. B artha, 1956. H ungarian N ational Museum, Budapest.

F ragm ents of a skull and left hind foot o f a  horse aged about 5 years.

S O L T V A D K E R T

Bronze Age (Bronze Age IV) foundry. E xcavated  by Gy. Gazdapusztai, 1954. 
H ungarian  N ational Museum, Budapest.

P a r t of a  horse’s (E q u u s  c a b a llu s  L.) splint bone.

S o p r o n  — S z e n t g y ö r g y  t é r  ( S q u a r e ) 18
Mediaeval (12 th—15th century) layers. E xcavated  by  Gy. Nováki, 1961. Liszt 

Ferenc Museum, Sopron.

species I sp ecim en s in d iv id u a ls

horse — E quus caballus L. 2 1
pig — S u s scrofa dom . L. 1 1
cattle  — B os tau ru s  L. 4 2

Domestic anim als 7 4

S o p r o n k ő h i d a

Late A var cemetery. Excavated  by Gy. Török, 1956 — 60. H ungarian  N ational 
Museum, Budapest.

Animal bones were excavated from  49 graves:
N o. o f  g r a v e s

hen — G a llu s  d o m e s tic u s  L. 40
cattle — B o s  ta u ru s  L. 20
pig — S u s  se r  о ja  d o m . L. 7
sheep or goat — O v is  s. C a p r a  6
sheep — O v is  a r ie s  L. 1
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S u r j á n

S cy th ian  cem etery . E x c a v a te d  b y  Zs. C salogh, 1961. D am jan ich  Já n o s  M useum , 
Szolnok.

A nim al bones w ere ex cav a ted  from  3 graves:
N o . o f  g ra v e s

sheep or g o a t — O v is  s. C a p ra  2
ca ttle  — B o s  ta u r u s  L . 1

S ü  T T Ő — H o s s z ú v ö l g y

B ronze A ge (M agyarád cu ltu re) se ttlem en t. E x c a v a te d  b y  A. Mozsolics, 1959. 
H u n g a rian  N a tio n a l M useum , B u dapest.

species J sp ecim en s %  in d iv id u a ls  , %

fish — Pisces sp. div. 4 0.41 2 1.12
brown hare — Lepus europaeus Pall. 1 0.10 1 0.56
fox — Vulpes vulpes  L. 1 0.10 1 0.56
wild cat — F elis silvestris Schreb. 1 0.10 1 0.56
wild swine — S u s  scrofa fer .  L. 27 2.78 7 3.93
roe deer — Capreolus capreolus L. 5 0.51 2 1.12
red deer — Cervus elaphus L. 52 5.36 10 5.62
aurochs — Bos prim igenius  Boj. 8 0.82 3 1.69

Wild anim als 99 10.18 27 15.16

dog — Canis fa m ilia r is  L .  39 4.02 8 4.50
horse — E quus caballus L .  25 2.57 6 3.37
pig — S u s  scrofa dom. L ,  158 16.27 34 19.09
sheep Ovis aries L. \
goat -  Capra hircus L. J 4,5 “4' lh
cattle  — Bos taurus  L. 446 45.94 60 33.72

Domestic anim als 872 ! 89.82 j  451 84.84
m an — Homo sapiens L . 1

Total j 972 j 178
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S z a b a d s z á l l á s — Á g o s t o n h a l m i  d ű l ő  ( B a u l k )

L a te  C opper A ge (Pécel cu ltu re) p it . E x c a v a te d  b y  E . H . T ó th , 1962. K a to n a  
Jó zse f M useum , K ecskem ét.

F rag m en ts  o f  a  sku ll an d  skele ton  o f a n  a d u lt c a ttle  (B o s  ta u r u s  L .).

S z a b a d  s z á l l á s — J ó z a n

S cy th ian  cem etery , S a rm atian  se ttlem en t. E x c a v a te d  b y  E . H . T ó th , 1961. K a to n a  
Jó z se f M useum , K ecskem ét.

In  S cy th ian  g rave : le f t m and ib le  o f a  m a tu re  horse (E q u u s  c a b a llu s  L .).
S a rm a tian  p it :  frag m en ts  o f a  skull an d  skele ton  o f a d u lt an d  juven ile  c a tt le  (B o s  

ta u r u s  L .), m e taca rp u s  o f a d u lt sheep (O v is  a r ie s  L .), p a r t  o f rad iu s  o f an  a d u lt p ig  
( S u s  scro fa  d o m . L .j.

S Z A K O N Y

C em etery  o f th e  P eriod  o f th e  M agyar C onquest. E x cav a ted  by  I . D ienes and  
G y. N ováki, 1961. H u n g a rian  N a tio n a l M useum , B u dapest.

A n im al bones w ere excav a ted  fro m  3 g raves:
.No. o f  g ra v e s

horse — E q u u s  c a b a llu s  L . 3
sheep o r g o a t — О v i s  s. C a p r a  2

S z a r v a s  —  R ó z s á s

Village o f  th e  P eriod  o f  th e  Á rpád  D y n a s ty  (10 —12th cen tu ry ). E x c a v a te d  by  
J .  K ovalovszk i, 1956. H u n g arian  N a tio n a l M useum , B udapest.

species sp ecim en s %  in d iv id u a ls  %

- ; j
silver bream — B licca björkna  L. 8 1.47 * 1 1.00
pike — E sox luciu s L. 18 3.32 3 3.00
crucian — C arassiu s carassius L. 8 1.47 1 1.00
carp — C y p rin u s carpio  L. 142 26.15 8 8.00
catfish — S ilu ru s  g lan is  L. 1 0.18 I 1.00
fish — P isces  sp. 3 0.56 1 1.00
black-tailed godwit — L im osa  lim osa  L. 5 0.92 1 1.00
birds — A v es  sp. div. 2 0.37 i 2 2.00

■

Wild animals 187 34.44 j 18 18.00

domestic goose A n ser dom esticus L. 24 4.42 3 3.00
hen — G allus dom esticus L. 1 0.18 1 1.00
dog — C an is fa m ilia r is  L. 73 13.44 11 11.00
domestic cat — F elis  dom estica  Briss. 3 0.56 1 1.00
horse — E quus caballus L. 12 2.21 9 9.00
pig — S u s scrofa dom . L. 117 21.55 18 18.00
sheep -  O vis a ries  L j  44 8Л0 15 15.00
goat — C apra  h ircus C. J
cattle  — B os tauru s  L. 82 15.10 24 24.00

Domeslic animals 356 j 65.56 82 82.00
Total 543 i 100

I I

4 0 0



S z á z h a l o m b a t t a — D u n a f  ü r e d

R o m an  cam p, ex cav a ted  b y  A . M ócsy, 1963. H u n g a rian  N a tio n a l M useum , B u d a 
p es t. _____________________________________________________________

species sp ecim en s in d iv id u a ls

beaver — C astor f ib e r  L. 1 1
roe deer — C apreolus capreolus L.  ̂ 1 1

Wild anim als 2 2

dog — C an is fa m ilia r is  L. 1 1
horse — E quu s caballus L. 3 2
cattle — B os tau ru s  L. 1 1

Domestic anim als 5 4
Total 7 6

S z e b é n y — P a p e r d ő

B ronze A ge (so u th ern  g roup  o f T ran sd an u b ian  lim e in lay  p o tte ry )  se ttlem en t. 
E x c a v a te d  b y  G. B ánd i, 1963 — 64. J a n u s  P an n o n iu s M useum , Pécs.

species specim en s %  j  in d iv id u a ls  %

fish — P ieces  sp. 1 0.14 1 0.56
brown hare — L epu s europaeus Pall. 4 0.54 2 1.12
wild swine — S u s scrofa fe r . L. 12 1.64 7 3.93
roe deer — C apreolus capreolus L. 9 1.23 5 2.81
red deer — C ervus elaphus L. 22 3.00 8 4.50
aurochs — B os p r im ig en iu s  Boj. 2 0.27 1 0.56

Wild animals 50 6.82 24 13.48
dog — C an is fa m ilia r is  L. 6 0.82 3 1.69
horse — E quu s caballus L. 34 4.64 12 6.74
pig — S u s  scrofa dom . L. 120 16.37 34 19.10
sheep -  O vis a ries  L j  63 g 59 25 14.05
goat — C apra  hircus L,. J
cattle  — B os tau ru s  L. 460 62.67 80 44.94

Domestic anim als 683 93.18 154 86.52
Total 733 I 178

S z e g e d — K u n d o m b

A v ar cem etery , excav a ted  by  F erenc  M óra, 1929. M óra F erenc  M useum , Szeged. 
A n im al bones w ere ex cav a ted  from  2 g raves:

26

dog  — C a n is  fa m i l ia r i s  L . 
c a ttle  — B o s  ta u r u s  L .

N o . o f  g ra v e s

1
1
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S z e g e d — M a k k o s e r d ő

A v ar cem etery . E x cav a ted  b y  D . C sallány, 1942. H u n g a rian  N a tio n a l M useum , 
B u d ap est.

A n im al bones w ere ex cav a ted  from  9 g raves:
N o . o f  g ra v e s

c a tt le  — B o s  ta u r u s  L . 5
horse — E q u u s  c a b a llu s  L . 3
h en  — G a llu s  d o m e s tic u s  L . 2
sheep — O v is  a r ie s  L . 1
sheep o r g oa t — O v is  s. C a p r a  1

S z e g e d  —  S z e n t g y ö r g y  t é r  ( S q u a r e )

M ediaeval p it . H u n g a rian  N a tio n a l M useum , B u d ap est. Incom ple te  skull o f a d u lt 
c a tt le  (B o s  ta u r u s  L .).

S z e g h a l o m — K á r o l y — P a k a c p a r t

S e ttlem en t o f th e  M iddle A ges (1 3 th — 14th cen tu ry ). Collected b y  I . Bereczki, 
1961. H u n g a rian  M useum  o f A gricu ltu re , B udapest.

species sp ecim en s in d iv id u a ls
________________________________ I_______ I_______
dog — C a n is fa m ilia r is  L. 1 1
horse — E quus caballus L. 1 1
pig — S u s scrofa dom . L. 1 1
sheep — O vis a ries  L. 1  ̂ |
goat — C apra  h ircus L. J
cattle  — B os tau ru s  L. 6 4

j
Domestic anim als j 10 8

S z e g v á r — T ű z k ő v é s

N eolith ic  (Tisza cu ltu re , w ith  traces  o f th e  L in ea r P o tte ry  cu ltu re  o f  th e  G rea t 
H u n g a rian  P la in ) se ttlem en t. E x cav a ted  b y  J .  Csalog, 1955 - 56. K o sz ta  Jó zse f 
M useum , Szentes (A c ta  A rc h . H u n g ., 11 [1959] pp . 48 f f ) .

S z é k e l y —  Z ö l d t e l e k

P a r t  o f C opper A ge (B odrogkeresz tu r an d  Pécel cu ltu res) se ttlem en t. E x c a v a te d  
by  N . K alicz , 1955. Jó sa  A n d rás M useum , N y íreg y h áza  (A c ta  A rc h . H u n g .,  11 [1959] 
pp . 59 ff.).

S z e k s z á r d  —  P a l á n k

A v ar cem etery . E x c a v a te d  b y  Gy. K iss an d  A. S alam on , 1957. H u n g a rian  N a tio n a l 
M useum , B u d ap est.

A n im al bones w ere ex cav a ted  from  23 graves:
N o . o f  g r a v e s

horse — E q u u s  c a b a llu s  L . 23
ca ttle  — B o s  ta u r u s  L . 1

S z e n t e n d r e  —  C e m e n t g y á r  ( C e m e n t -p l a n t )

C eltic se ttlem en t. E x c a v a te d  b y  A . R a d n ó ti, 1953. H u n g a ria n  N a tio n a l M useum , 
B u d ap est (A c ta  A rc h . H u n g ., 11 [1959] p . 70).
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S z e n t e s — B e r e k h á t

A v ar cem etery . E x c a v a te d  b y  G. C sallány, 1940 — 41. H u n g a rian  N a tio n a l M useum , 
B u dapest.

G rave  N o. 22: frag m en ts  o f m and ib le  an d  skele ton  o f a d u lt c a tt le  (B o s  ta u r u s  L .). 

S z e n t e s — B o r b á s f ö l d

C em etery  o f th e  P eriod  o f  th e  M agyar C onquest. E x c a v a te d  b y  J .  Szabó, 1954 — 55. 
H u n g a rian  N a tio n a l M useum , B u d ap est.

A n im al bones w ere ex cav a ted  from  9 graves:
N o . o f  g ra v e s

horse — E q u u s  c a b a llu s  L . 9
sheep — O v is  a r ie s  L . 1

S z e n t e s — K a j á n

A v ar cem etery . E x c a v a te d  b y  G. C sallány, 1937. H u n g a rian  N a tio n a l M useum , 
B u d ap est. A n im al bones w ere tran sfe rred  from  5 g raves to  th e  H u n g a rian  N a tio n a l 
M useum :

N o. o f  g ra v e s

ca ttle  — B o s  ta u r u s  L . 4
horse — E q u u s  c a b a llu s  L . 2
p ig  — S u s  sc ro fa  d o m . L . 1
sheep — O v is  a r ie s  L .  1

S z e n t e s — N a g y h e g y

A v ar a n d  G épid cem etery . E x c a v a te d  b y  G. C sallány, 1927 — 28, 1939; excav a ted  
by  D . C sallány, 1941. H u n g a rian  N a tio n a l M useum , B u d ap est; M óra F erenc  M useum , 
Szeged.

F ro m  A v a r g raves, 3 skele tons o f horses (E q u u s  c a b a llu s  L .) an d  I sku ll o f sheep 
(O v is  a r ie s  L .) w ere tran sfo rm ed  to  th e  collections.

S z e n t e s — N a g y h e g y — O r o s z  I m r e  f ö l d j e  ( P l o t  o f  I m r e  O r o s z )

A v ar cem etery . E x c a v a te d  by  G. C sallány, 1927 — 32. H u n g a rian  N a tio n a l M useum , 
B u d ap est.

T he sku ll o f a  p ig  (S u s  sc ro fa  d o m . L .) aged ap p ro x im ate ly  2 y ea rs  w as t r a n s 
ferred  to  th e  N a tio n a l M useum  w ith o u t th e  n u m b er o f th e  g rav e  being  ind ica ted .

S z e n t e s  — V  e k e r z t t g

S cy th ian  cem etery . E x c a v a te d  b y  G. C sallány, 1941 and  M. P á rcu z  1950, 1952, 
1 9 5 4 -5 5 . (A c ta  A rc h . H u n g .,  2 [1952] pp . 173 ff .; 4 [1954] pp . 93 ff.; 6 [1955] 
pp . 23 ff.).

S z e n t k i r á l y s z a b a d j a

R o m an  se ttlem en t. E x c a v a te d  b y  L . M árton , 1934. B ak o n y  M useum , V eszprém . 
P a r t  o f th e  h o rn  core o f  a d u lt c a tt le  ( B o s  ta u r u s  L .).
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S z iH A L O M
B ronze A ge se ttlem en t. E x c a v a te d  b y  A . Ipo ly i, 1870. H u n g a ria n  N a tio n a l 

M useum , B u d ap est.

species specim en s in d iv id u a ls

roe deer — C apreolus capreolus L. 15 12
red deer — C ervus elaphus L. 29 20

W ild anim als | 44 32

cattle  — B os tau ru s  L. j  4 4

Domestic anim als 4 4
Total 48 36

S z i l v á s v á r a d  — T ö b ö k s á i t o

E a rth w o rk  o f  th e  H a lls ta t t  P eriod . E x c a v a te d  b y  A . Salam on, 1962. H u n g a rian  
N a tio n a l M useum , B u d ap est.

species specim en s in d iv id u a ls

wild swine — S u s  scrofa fe r . L. j 2 2

Wild anim als 2 2

dog — C a n is fa m ilia r is  L. 2 1
horse — E quu s caballus L. 6 3
pig — S u s  scrofa dom . L. 9 4
sheep — O vis a ries  L. ] 32 7
goat — C apra  h ircus L. j
cattle  — B os tau ru s  L. 42 10

Domestic anim als 92 25
Total 93 27

404



S  Z IL V Á S V Á R A D
S e ttlem en t o f th e  2nd — 5 th  ce n tu ry  A .D . E x c a v a te d  b y  A . Salam on, 1959, 1962.

H u n g a rian  N a tio n a l M useum , B udapest.

species sp ecim en s %  in d iv id u a ls  | %

brown hare — L epu s europaeus Pall. 2 0.34 1 0.61
wild swine — S u s scrofa fe r .  L. 2 0.34 2 1.22
roe deer — C apreolus capreolus L. 3 0.51 2 1.22
red deer — C ervus elaphus L. 7 1.18 4 2.44

Wild anim als 14 2.37 9 5.49

hen — G allus dom esticus L. 1 0.17 1 0.61
dog — .Canis fa m ilia r is  L. 28 4.73 6 3.66
horse — E quus caballus L. 41 6.92 12 7.32
pig — S u s scrofa dom . L. 167 28.22 46 28.04
sheep -  O vis aries  L. 1 83 14 02 29 17.67
goat — C apra  hircus L . J
cattle  — B os tau ru s  L. 258 43.67 61 37.21

Domestic anim als 578 97.63 155 94.51
Total j 592 164

S z o b — Ö  r e g f a l u

S e ttlem en t o f  th e  H a lls ta t t  P eriod  (Н С), ex cav a ted  b y  A . J .  H o rv á th , 1927. H u n 
g a rian  N a tio n a l M useum , B u dapest.

species sp ecim en s in d iv id u a ls

horse — E quus caballus L . 3 1
cattle  — B os tau ru s  L. 2 1

i
Domestic anim als j 5 2

S z o l n o k — S z a n d a

S a rm a tian  se ttlem en t, G épid cem etery , ex cav a ted  b y  I . K ov rig , 1952. D am jan ich  
J á n o s  M useum , Szolnok.

“ A ”  /  G épid, p it :  sku ll an d  skele ton  o f a d u lt dog.
S a rm atian  se ttlem en t: f rag m en t o f  sku ll o f su b a d u lt sheep (O v is  a r ie s  L .), sku ll o f 

juven ile  sheep.
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S z o l n o k — V á r  ( C a s t l e )

C astle o f th e  P e rio d  o f  T u rk ish  occupation . C ollected b y  S. B ökönyi, 1962. H u n 
g a rian  N a tio n a l M useum , B u d ap est. D am jan ich  Já n o s  M useum , Szolnok.

species sp ecim en s in d iv id u a ls

horse — E quus caballus L. 9 6
g o a t — Ca-pra h ircus L. 1 1
sheep — О v is  a ries  L. I 121 100
c a ttle  — B os tauru s  L. 16 16

D om estic an im als 147 123

T he m a te ria l w as selected  before being collected.

SzŐ R E G  — TÉ G LA G Y Á R  (B R IC K  W O R K S )
A v ar cem etery . E x c a v a te d  b y  D . C sallány, 1942 — 43. H u n g a rian  N a tio n a l M useum , 

B u d ap est.
F ro m  each  o f 6 g raves a  horse skele ton  (E q u u s  c a b a llu s  L .) w as excav a ted . 

T Á B O R F A L V A —  P O S T A D Ü L Ő  ( P O S T - O F F I C E  B A U L K )

S a rm a tian  se ttlem en t. E x c a v a te d  by  G y. T örök  an d  A. Salam on, 1956. H u n g a rian  
N a tio n a l M useum , B u dapest.

species ' sp ecim en s in d iv id u a ls

dog — C a n is fa m ilia r is  L. 2 2
p ig  — S u s  scrofa dom . L. 2 2
sheep — O vis a ries  L.  ̂ 4 3
g o a t — C apra  hircus L. j
ca ttle  — B os tau ru s  L. 18 • 8

D om estic  an im als | 26 15
I

T Á C  —  F Ö V E N Y P U S Z T A

R o m an  villa  se ttlem en t w ith  tra ce s  o f se ttlem en t from  th e  B ronze A ge, M igration  
P eriod  and  M iddle A ges w ith  A var graves. E x cav a ted  b y  J .  H o rv á th , A. M arosi, 
A. R a d n ó ti an d  J .  F itz . Is tv án  K irá ly  M useum , Székesfehérvár.

Bronze Age

species sp ecim en s in d iv id u a ls

I
sheep — O vis a ries  L. j ^ 9
g o a t — C ap ra  hircus L. J
ca ttle  B os tauru s L. 2 2

D om estic  an im als 5 4
I
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TÁc (  con tin ued  )
P eriod  o f th e  R om an  E m pire

species sp ecim en s %  in d iv id u a ls  | %

•

pike — E so x  luciu s L. 2 0.01 1 | 0.07
fish — P isces  sp. div. 15 0.08 5 | 0.34
European pond tortoise — E m y s  orbicu laris L. 8 0.04 3 0.20
white stork — C icon ia  ciconia  L. 3 0.15 2 0.14
m allard — A n a s  p la tyrh yn ch os  L . 2 0.01 1 0.07
garganey — A n a s  querquedula  L. 1 0.005 1 0.07
teal — A n a s  crecca L. 1 0.005 1 0.07
pochard A y th y a  fe r in a  L. 3 0.015 2 0.14
tu fted  duck — A y th y a  cf. fu lig a  L. 1 0.005 1 0.07
goshawk — A ccip ite r  gen tilis  L. 1 0.005 1 0.07
white-tailed eagle H aliae tu s a lb ic illa  L. 6 0.03 2 0.14
m arsh harrier — C ircus aeruginosus L. 1 0.005 1 0.07
crane — Grus grus L. 5 0.025 2 0.14
little  bustard  — O tis tetrax  L. 1 0.005 1 0.07
wood pigeon — Colum ba p a lu m bu s  L . 1 0.005 1 0.07
rook — C orvus cf. fru g ilegu s  L. 2 0.01 2 0.14
crow — C orvus sp. 3 0.015 2 0.14
jackdaw — Colaeus m onedula  L. 1 0.005 1 0.07
birds — A v es  sp. div. 14 0.07 4 0.27
brown hare — L epu s europaeus Pali. 45 0.22 10 0.68
badger — M eles meles L. 2 0.01 1 0.07
fox — V ulpes vu lpes L. 3 0.015 2 0.14
wolf — C an is lu pu s  L . 1 0.005 1 0.07
wild swine — S u s scrofa fe r . L. 30 0.15 8 0.54
roe deer — C apreolus capreolus L. 5 0.02 3 0.20
red deer — C ervus elaphus L. 37 0.19 9 0.61
aurochs — B os p rim ig en iu s  Boj. 49 0.24 10 0.68

__ - 7  I
Wild anim als 243 1.22 78 4.38

pigeon Colum ba dom estica  L. 3 0.015 2 0.14
goose — A n ser dom esticus L. 133 0.66 21 1.42
hen — G allus dom esticus L. 665 3.33 98 6.63
dog — C a n is fa m ilia r is  L. 3132 15.68 95 6.43
cat — F elis  dom estica  Briss. 49 0.24 19 1.28
ass -- A sin u s  a sin u s  L. 17 0.085 7 0.47
horse — E quus caballus L. 1499 7.52 110 7.45
pig — S u s scrofa dom . L. 3172 15.88 257 17.39
sheep — O vis aries L. j  4 9 7 4  21.41 332 22.45
goat — C apra  hircus L . j
cattle — B os tauru s L. 6781 33.96 458 31.00

Domestic anim als ! 19725 98.78 1399 94.65
Total 199(18 i 1477
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TÁc ( con tin ued  )
M igration  P eriod

species specim en s ! in d iv id u a ls

horse — E quus caballus L. 3 1
pig — S u s  scrofa dom . L. 1 1
cattle  — B os tau ru s  L. 4 2

Domestic anim als 8 4

M iddle Ages

species specim en s in d iv id u a ls

red deer — C ervus elaphus L. 1 1

Wild animals 1 1

goose — A n ser dom esticus L. 1 1
dog — C a n is  fa m ilia r is  L. 10 3
cat — F elis  dom estica  Briss. 1 1
ass — A  s im is  a s in u s  L. 1 1
horse — E quus caballus L. 29 6
pig — S u s scrofa dom . L. 36 7
sheep — O vis a ries  L. 1 38 9
goat — C apra  hircus L. J
cattle  — B os tauru s  L. 108 19

Domestic animals 224 47
Total 228 48

In  those  R o m an  layers w hich w ere m ixed  w ith  those  o f  th e  M iddle A ges p a r t  o f a  
cam el’s (C a m elu s  sp.) m and ib le  w as found , w hich h as n o t been  included  in  th e  s t a 
tistics.

In  A v a r g raves skeletons o f 6 horses (E q u u s  c a b a llu s  L .) w ere found .
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T Á P IÓ S Z E I.E  —  H r g y e s d o m b

G rave from  th e  P eriod  o f th e  H u n g a ria n  C onquest (9 th — 10th cen tu ry ). E x c a v a te d  
b y  Gy. B laskovich, 1956. H u n g a rian  N a tio n a l M useum , B u dapest.

H oof bone o f an  a d u lt ho rse  (E q u u s  c a b a llu s  L .).

T Á P IÓ S Z E L E  — T Ű Z K Ö V E S

B ronze A ge se ttlem en t. E x c a v a te d  b y  J .  B an n er, 1951. H u n g a rian  N a tio n a l 
M useum , B u d ap est ( A d a  A rc h . H u n g ., 1 1  [1959], p p . 64, 65).

T a b

3rd —4 th  c en tu ry  A .D . se ttlem en t. E x c a v a te d  by  J .  K orek , 1958. H u n g a rian  N a 
tio n a l M useum , B udapest.

species specim en s in d iv id u a ls

aurochs — B os •prim igenius Boj. 1 1

Wild anim als 1 1

pig — S u s  scrofa dom . L. 1 1
sheep — O vis a ries  L. 1 „ 2
goat — C apra  hircus L. j
cattle — B os tau ru s  L. 14 10

Domestic anim als | 17 13
Total 18 14

T a b n a b o d

M iddle C opper Age (B odrogkeresz tiir cu ltu re ) se ttlem en t. E x c a v a te d  b y  N . K alicz , 
1955. D obó Is tv á n  M useum , E ger ( A d a  A rc h . H u n g .,  1 1  [1959] p . 60).

T a R X A Z SA D Á N Y  —  S Á N D O B B É S Z E

P a r t  o f B ronze A ge se ttlem en t. E x c a v a te d  b y  N . K alibz, 1963. H u n g a rian  N a tio n a l 
M useum , B u d ap est.

species sp ec im en s  in d iv id u a ls

brown hare — L epu s еигораеш  Pall. 1 1
roe deer — C apreolus capreolus L. 2 2
red deer — C ervus elaphus L. 1 1
aurochs — B os p r im ig en iu s  Boj. 1 1

Wild anim als 5 5

dog — C a n is fa m ilia r is  L . 1 1
pig — S u s  scrofa dom . L. 29 6

sheep — O vis a ries  L. 1 gg 7

goat — C apra  hircus L. J
cattle — B os tauru s  L. 129 15

Domestic anim als 188 29
Total 193 [ 34
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TÁRNOK
R o m an  se ttlem en t. E x c a v a te d  by  A. M ócsy, 1957. H u n g a rian  N a tio n a l M useum , 

B u dapest.

species j sp ecim en s in d iv id u a ls

red deer — C ervus elaphus L. 1 [ 1

Wild animals j  1 I 1

horse — E quus caballus L. 1 1

Domestic anim als 1 | 1
Total 2 ! 2

T l S Z A B E R C E L — R Á C T E M E T Ő  ( S E R B  C E M E T E R Y )

C em etery  o f  th e  P eriod  o f th e  H u n g a rian  C onquest (9 th — 10th cen tu ry ). E x cav a ted  
b y  N . K alicz , 1957. H u n g a rian  N a tio n a l M useum , B udapest.

G rave N o. 10: p a r ts  o f sku ll an d  feet o f a  5 an d  a  ö tj-y e a r-o ld  cj horse (E q u u s  
c a b a llu s  L .).

T lS Z A E S Z L Á R  — B ä SH A LO M

C em etery  o f th e  P eriod  o f th e  H u n g arian  C onquest (9 th — 10th cen tu ry ). E x cav a ted  
by  I. D ienes, 1968 —65. H u n g a rian  N a tio n a l M useum , B udapest.

in  each o f 7 graves, th e  skull an d  fee t o f  a  horse (E q u u s  c a b a llu s  L .) w ere found .

T lS Z A E S Z L Á R  — В A S H A L O M

S a rm a tian  se ttlem en t an d  se ttlem en t o f th e  P eriod  o f th e  Á rp ád  D y n as ty  
(1 1 th — 13th cen tu ry ). E x cav a ted  b y  J .  K ovalovszk i, 1962 — 63. H u n g a rian  N a tio n a l 
M useum , B udapest.

A ge S a rm a tia n  P e rio d  o f Á rp á d  D y n a s ty

species sp ecim en s in d iv id u a ls  specim en s in d iv id u a ls

wild swine — S u s  scrofa fe r . L. — — 1 1

Wild anim als j — — 1 1

dog — C an is fa m ilia r is  L. 1 1
horse — E quus caballus L. 16 2 9 ' 6
pig — S u s scrofa dom . L. i 7 4 7 5
sheep — O vis a ries  L. ] „
goat — C apra  hircus L. J
cattle — B os tau ru s  L. J 10 5 29 12

Domestic anim als 37 15 58 i 29
Total j 37 I 15 59 30
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T i s z a e s z l á r — V ö r ö s m a r t y  u t c a  ( S t r e e t ) 3 7
A v ar g rav e  o f a  ho rsem an . E x c a v a te d  b y  D . C sallány, 1961. Jó s a  A ndrás M useum , 

N y íregyháza .
F rag m en ts  o f  th e  sku ll an d  feet o f a  horse (E q u u s  c a b a llu s  L .) a b o u t 5 y ea rs  old. 

T i s z a f ü r e d — A s o t t h a l o m

Bronze Age settlem ent. E xcavated  by E. Tariczky and B. Milesz. Museum, Tisza
füred.

species specim en s in d iv id u a ls
________________________________ I________I_______
b ird  — A ves  sp. 1 1
b row n h are  — Lepus europaeus P all. 1 1
wild sw ine — S u s  scrofa fer .  L. 2 2
roe deer — Capreolus capreolus L. 13 8
red  deer — Cervus elaphus L. 34 20

W ild an im als 51 32

dog — C anis fa m ilia r is  L. 5 4
p ig  — S u s  scrofa dom. L. 3 3
sheep — Ovis aries L. ] 
g o a t — Capra hircus L. j
ca ttle  — Bos taurus  L. 15 13

D om estic an im als 27 24
T o ta l 78 56
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T i s z a i g a r — C s i k ó s t a n y a

P a r t  o f  a  N eo lith ic  an d  early  B ronze A ge se ttlem en t. E x c a v a te d  b y  J .  Szabó, 1954. 
D am jan ich  Já n o s  M useum , Szolnok (A c ta  A rc h . H u n g ., 11 [1959] p . 56).

T iS Z A L Ö K  —  R Á Z O M

V illage from  th e  P e rio d  o f th e  Á rp ád  D y n a s ty  (1 1 th — 13th cen tu ry ). E x cav a ted  
b y  I .  M éri, 1950. H u n g a rian  N a tio n a l M useum , B u dapest.

species sp ecim en s %  in d iv id u a ls  %

carp — C yp rin u s carp io  L. 23 1.99 2 0.50
fish — P isces  sp. 57 4.92 5 1.25
birds — A ves  sp. div. 15 1.30 2 0.50
wild swine — S u s scrofa fe r . L. 2 0.19 1 0.25
roe deer — C apreolus capreolus L. 8 0.67 5 1.25
red deer — C ervus elaphus L. 38 3.28 12 3.00

Wild anim als 143 12.35 27 6.75

hen -r- C allus dom esticus L. 32 2.76 6 1.50
dog — C an is fa m ilia r is  L. 60 5.18 13 3.25
cat — F elis  dom esticus Briss. 1 0.09 1 0.25
horse — E quu s caballus L. 261 22.54 96 24.00
pig — S u s scrofa dom . L. 240 20.73 86 21.50
sheep -  O vis a ries  L 1 60 5>18 3 4  8.50
goat — C apra  hircus L . J
cattle  — B os tau ru s  L. j  361 31.17 137 34.25

Domestic animals 1015 87.65 373 93.25
Total 1158 400
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B ronze A ge (H a tv a n  cu ltu re) se ttlem en t. E x c a v a te d  b y  N . K alicz , 1957, 1960. 
H e rm an  O ttó  M useum , M iskolc; H u n g a rian  N a tio n a l M useum , B u d ap est. M ateria l 
o f th e  ex cav a tio n  o f  1957 (H e r m a n  0 .  M ú z .  É v k .  [1958] I I ,  p p . 19 ff.).

B one sam ples o f th e  ex cav a tio n  o f  1962.

T iszaiatc — D a n k a d o m b

species sp ecim en s %  in d iv id u a ls  %

catfish — S ilu ru s  g lan is  L. 6 0.15 2 0.24
pike — E sox  luciu s L. 4 0.10 2 0.24
fish — P isces  sp. div. 46 1.14 5 0.60
European pond tortoise — E m y s  orbicu laris L. 2 0.05 2 0.24
corm orant — Phalacrocorax carbo L. 1 0.02 1 0.12
black stork — C icon ia  cf. n igra  L. 1 0.02 1 0.12
goose — A n ser  sp. 2 0.05 1 0.12
crane — G rus grus L. 2 0.05 1 0.12
bird — A v is  sp. 2 0.05 1 0.12
brown hare — L epu s europaeus Pall. 5 0.12 2 0.24
beaver — C astor f ib e r  L. 8 0.20 3 0.36
fox — V ulpes vu lpes L. 3 0.07 2 0.24
wolf — C a n is lu p u s  L. 4 0.10 2 0.24
brown bear — U rsu s arctos L. 1 0.02 1 0.12
lynx — L yn x  lyn x  L. 1 0.02 1 0.12
wild cat — F elis  silvestris  Schreb. 1 0.02 1 0.12
wild swine — S u s scrofa f er. L. 56 1.38 28 3.37
roe deer — C apreolus capreolus L. 39 0.96 15 1.81
red deer — C ervus elaphus L. 279 6.89 88 10.61
aurochs — B os p rim ig en iu s  Boj. 51 1.26 27 3.25

Wild anim als 514 12.67 186 22.40

dog — C a n is fa m ilia r is  L. 63 1.56 20 2.41
horse — E quu s caballus L. 118 2.93 38 4.58
pig — S u s  scrofa dom . L . 852 21.03 165 19.88
sheep Ovis aries L j  Ю54 26.02 183 22.05
goat — Capra hircus L . J
cattle  — B os tau ru s  L. 1449 35.79 238 28.68

Domestic anim als j  3536 87.33 644 77.60
Total 4050 830

4 13



N eolith ic  (Tisza cu ltu re) se ttle m e n t. E x c a v a te d  b y  N . K alicz , 1960. H u n g a ria n  
N a tio n a l M useum , B u d ap est.

T lS Z A L U C  — V Á L Y O  GOS

species sp ecim en s in d iv id u a ls

fish — P isce s  sp. 2 | 1
wild swine — S u s  scrofa fe r . L. 2 1
roe deer — C apreolus capreo lu s L. 1 1
red deer — C ervus elaphus L. 2 2
aurochs — B os p r im ig en iu s  Boj. 4 2

Wild anim als 11 7

pig — S u s  scrofa dom . L. 8 4
sheep — O vis a ries  L . ] ^ ^
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 63 18

Domestic anim als , 7 4  24
Total 85 31

I

T i s z a n á n a — C s e h  t a n y a  ( F a r m s t e a d )
C em etery  o f  th e  P eriod  o f  th e  H u n g arian  C onquest (9 th — 10th cen tu ry ). E x cav a ted  

b y  J .  Szabó, 1958. H u n g arian  N a tio n a l M useum , B udapest.
A n im al rem ains w ere found  in  9 graves:

N o . o f  g ra v e s

sheep or g o a t — О v i s  s. C a p r a  4
horse — E q u u s  c a b a llu s  L . 3
pig  — S u s  sc ro fa  d o m . L . 2
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N eolith ic  (B ükk  cu ltu re), la te  C opper A ge (Pécel cu ltu re), B ronze A ge an d  S cy th ian  
se ttlem en t. E x c a v a te d  b y  Zs. Csalog, 1960. D am jan ich  J á n o s  M useum , Szolnok.

TiszASZÖLbős — C s á k á n y s z e g

Copper Age
species

specimens Í  % individuals %

fish — Pisces sp. div. j 42 7.47 4 4.26
wild swine — S u s  scrofa fer .  L. | 5 0.89 3 3.19
red deer — Cervus e laphus  L. 4 0.71 2 2.13
aurochs — Bos prim igen ius  Boj. ! 5 0.89 j 3 3.19

Wild anim als 56 9.96 | 12 12.77

dog — C an is fa m ilia r is  L. 11 1.96 5 5.32
pig — S u s scrofa dom . L. 42 7.47 14 14.89
sheep — Ovis aries L. 1 „„ _ 0 . _ . _

+ л  i • T r 375 66.73 43 45.74goat — Capra hircus L. J
cattle  — Bos taurus  L. 78 13.88 20 21.28

Domestic anim als 506 90.04 82 I 87.23
Total 562 94

A ge N eo lith ic  ! B ro n ze  A g e  S c y th ia n

species I speci- in d iv id - speci- in d iv id - speci- I  in d iv id -
I m en s  u a ls  m en s  u a ls  m en s  j u a ls

bird — A v is  sp. 1 1 — — I
roe deer — C apreolus capreolus L. 1 1 1 1

W ild anim als 2 2 1 1 —

pig — S u s scrofa dom . L. — — 1 1
sheep -  O vis a ries  L. ] 9 2 9 2 5 3
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 1 1 1 1 4 1 1 6___________________________ I___________________________ _  ;

Domestic anim als 3 3 14 7 16 9
Total 5 5 15 8 16 9
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T i s z a s z ö l l ő s — C s á k á n y s z e g — G y e p

S cy th ian  cem etery , an d  p a r t  o f M ediaeval se ttlem en t. E x c a v a te d  b y  Zs. Csalog, 
1960. D am jan ich  J á n o s  M useum , Szolnok.

In  th e  17th g rav e  o f  th e  S cy th ian  age cem etery  p a r t  o f  le ft hum erus o f  a d u lt sheep 
or g o a t (O v is  s. C a p ra ) .

B one sam ple o f th e  p a r t  o f M ediaeval se ttlem en t.

species sp ecim en s in d iv id u a ls

horse — E quus caballus L. 1 1
pig — S u s  scrofa dom . L. 4 3
sheep — O vis a ries  L. ) . .  „
goat — C apra  h ircus L. j
cattle  — B os tau ru s  L. 10 6

Domestic anim als 26 16

T i s z a s z ö l l ő s — C s á k á n y s z e g  — T e m e t ő  ( C e m e t e r y )
L a te  C opper A ge (Pécel cu ltu re) p it . E x c a v a te d  b y  Zs. Csalog, 1960. D am jan ich  

Já n o s  M useum , Szolnok.

species specimens individuals

fish — P isces  sp. 1 1

Wild anim als 1 1

pig — S u s  scrofa dom . L. 1 1
sheep — O vis a ries  L. ] 4 3
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 1 1

Domestic anim als 6 5
Total 7 6
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T isz  a v a s  v a r i  —  K e r e s z t f a l

N eolith ic  se ttlem en t. E x c a v a te d  b y  J .  M akkay , 1962. Jó s a  A ndrás M useum , 
N yíregyháza .

species j specim en s | in d iv id u a ls

fish — P isces  sp. 2 1
brown hare — L epu s europaeus Pall. 1 1
red deer — C ervus elaphus L. 1 1
aurochs — B os p rim ig en iu s  Boj. j 2 1

Wild anim als 6 4

dog -  C an is fa m ilia r is  L. 1 1
pig — S u s  scrofa dom . L. 12 2
sheep — O vis a ries  L. | 
goat — C apra  hircus L. ]
cattle -  B os tau ru s L . 32 7

Domestic animals j 65 14

m an — H om o sap ien s  L. 6

Total ; 77 18
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E a rly  A v ar cem etery . E x c a v a te d  b y  D . C sallány, 1966. Jó sa  A n d rás  M useum , 
N yíregyháza .

A nim al rem ains w ere found  in  6 graves:
N o. o f  graves

TlSZAVASVÁRI — KOLDTJSDOMB

ca ttle  — B o s  ta u ru s  L . 5
horse — E q u u s  c a b a llu s  3
sheep — O v is  a r ie s  L . 2
sheep o r g o a t — O v is  s. C a p r a  1

T lS Z A V A S V Á R I —  P A P T E L E K H Á T

S a rm atian  se ttlem en t, d is tu rb ed  by  diggings from  th e  P eriod  o f th e  Á rp ád  D y n asty  
(1 1 th — 13th cen tu ry ). E x cav a ted  b y  N . K alicz  an d  J .  M akay , 1960. Jó s a  A n d rás M u
seum , N yíregyháza.

A g e  S a r m a t ia n  P e r io d  o f  Á r p á d  D y n a s ty

s p e c ie s  s p e c im e n s  j in d iv id u a ls  s p e c im e n s  in d iv id u a ls

red deer — C ervus elaphus L. 2 2

Wild anim als 2 2

dog — C an is fa m ilia r is  L. 11 4 1 1
horse — E quu s caballus L. 35 15 15 5
pig — S u s  scrofa dom . L. 6 4 1 1
sheep — O vis aries  L. ] 6 3
goat — C apra  hircus L. J
cattle — B os tau ru s  L. 59 20 27 8

Domestic anim als 117 46 44 j 15
Total 119 48 44 | 15

4 1 8



T is z á v á  s v á r i— T é g l á s

S a rm a tian  se ttlem en t. E x c a v a te d  b y  N . К  alie/, an d  J .  M akkay , 1 9 6 0 .  Jó s a  A n d rás 
M useum , N yíregyháza .

P a r t  o f  h o rn  core o f a d u lt c a ttle  (B o s  ta u r u s  L .).

T lS Z A V A S V Á B I— V Ö B Ö S H A D S E B E G  U T C A  ( S t E E E T )  8

A v ar g rav e  o f a  ho rsem an . E x c a v a te d  b y  D . C sallány, 1961. J ó s a  A n d rás  M useum , 
N y íregyháza .

Skull o f a  6 —7-year-old horse (E q u u s  c a b a llu s  L .).

T o k o d  — E r z s é b e t a k n a  (S h a f t )
R o m an  (2 th  — 4 th  ce n tu ry  A .D .) se ttlem en t an d  fo rt. E x c a v a te d  b y  A . M ócsy, 

1956, 1960. H u n g arian  N a tio n a l M useum , B u d ap est.

s i t e  s e t t le m e n t  fo r t

s p e c ie s  sp e c im e n s  in d iv id u a ls  s p e c im e n s  j in d iv id u a ls

crane — Grus grus L. — — 10 1
brown hare — L epu s europaeus Pall. - —- 1 1
badger — M eles m eles L. — — 1 1
wild swine — S u s scrofa fe r , L. — — 2 2
red deer — C ervus elaphus L. — — 6 3
aurochs — B os p r im ig en iu s  Boj. — — 2 1

Wild animals ' 22 9

hen — G allus dom esticus L. — — 2 2
dog — C an is fa m ilia r is  L. — — 3 2
horse — E quus caballus L . 2 2 26 4
pig — S u s scrofa dom . L. 3 3 41 8
sheep — O vis aries  L. 1 7  r 4 0  io
goat — C apra  hircus L. J 1
cattle  — B os tau ru s  L. 1 1 98 15

Domestic anim als 13 j 12 220 41
Total 13 I 12 242 50
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T ó s z e g — L a p o s h a l o m

B ronze Age se ttlem en t. E x c a v a te d  by  J .  Csalog an d  A . M ozsolics, 1948. H u n g arian  
N a tio n a l M useum , B u d ap est (A c ta  A rc h . H u n g .,  2 [1952] pp . 71 ff.).

T Ú R K E V E  —  M Ó R IC Z

L a te  M ediaeval (1 5 th — lG th cen tu ry ) v illage. E x c a v a te d  b y  I . Méri, 1948. H u n 
g a rian  N a tio n a l M useum , B u d ap est.

species specim en s %  in d iv id u a ls  ; %

European pond tortoise — E m y s  orbicu laris L. 1 0.07 1 0.54
white stork -  C icon ia  ciconia  L. 1 0.07 1 0.54
great bustard  — O tis tarda  L. 1 0.07 1 0.54
bird — A v is  sp. 41 2.66 1 0.54
brown hare — L epu s europaeus Pall. I 0.07 1 0.54

Wild anim als 45 2.94 5 2.70

dog — C a n is fa m ilia r is  L. 30 1.95 4 2.18
cat — F elis  dom estica  Briss. 200 13.02 2 1.09
horse — E quus caballus L. 209 13.60 40 21.74
pig S u s scrofa dom . L. 221 14.39 21 11.41
sheep -  O vis a ries  ]  3 2 О 20.83 | 48 26.10
goat — C apra  hircus L. J
cattle  -- Bos tau ru s  L. , 441 28.71 , 56 30.43

Domestic anim als I 1491 97.06 179 97.29
Total I 1536 184

T u r o n y — H o s s z ú f ö l d e k — K o s a r a s

B ronze A ge (S o u th -P an n o n ian  lim e-in lay  p o tte ry ) se ttlem en t. E x c a v a te d  b y
G. B ánd i, 1962. J a n u s  P an n n o n iu s  M useum , Pécs.

s p e c ie s  s p e c im e n s  in d iv id u a ls

red deer — C ervus elaphus L. 1 1

Wild anim als 1 1

dog — C an is fa m ilia r is  L. 5 2
pig — S u s  scrofa dom . L. 3 1
sheep — O vis aries  L. ] 9 j
goat — C apra  hircus L. j
cattle  — B os tau ru s  L. 33 6

Domestic anim als I 43 10
Total 44 j ÍJI I
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Ű Z D

A v ar g raves. E x c a v a te d  b y  Gy. M észáros, 1959. B alogh  A dám  M useum , Szekszárd . 
A n im al rem ains w ere found  in  2 graves:

N o. o f  graves

goose — A n s e r  sp. 1
hen  — G a llu s  d o m e s tic u s  L . 1
horse — E q u u s  c a b a llu s  L . 1

Ü l l ő — T e h é n j á r á s

L a te  C opper A ge (Pécel cu ltu re) se ttlem en t. C ollected b y  K . K iss, 1936. H u n g a rian  
N a tio n a l M useum , B u dapest.

s p e c ie s  s p e c im e n s  in d iv id u a ls
________________ I________________

sheep — O vis a ries  L. ) 9

goat — C apra  hircus L. }
cattle  — B os tau ru s  L. 2 2

Domestic anim als j 4 4

Ü l l ő

A v ar cem etery . E x c a v a te d  b y  I .  K o v rig  a n d  A . Soós, 1950. H u n g a ria n  N a tio n a l 
M useum , B u d ap est.

A n im al rem ains w ere found  in  39 g raves:
N o. o f  g raves

hen  — G a llu s  d o m e s tic u s  L . 23
sheep — O v is  a r ie s  L . 12
pig — S u s  sc ro fa  d o m . L . 6
sheep or g o a t — O v is  s. C a p r a  4

V á c — K a v i c s b á n y a  ( G r a v e l -p i t )

A v ar cem etery . E x c a v a te d  b y  A . K ra lovánszky , 1959. H u n g a rian  N a tio n a l M useum , 
B udapest.

I n  tw o  g raves, th e  skull an d  skele ton  o f horse (E q u u s  c a b a llu s  L .) w ere found . 

V a l k ó — E r d ő g a z d a s á g  ( F o b e s t b y )

B ronze A ge se ttlem en t. E x c a v a te d  b y  K . Mikes, 1953. H u n g a rian  N a tio n a l M useum , 
B u d ap es t (A c ta  A rc h . H u n g .,  11 [1959] p . 68).

V á r o s f ö l d — A r a n y k a l á s z  T S z ( C o o p e b a t i v e )

H o rsem an ’s g rav e  o f  th e  P eriod  o f  th e  H u n g a rian  C onquest (9 th  — 10th  cen tu ry ). 
E x c a v a te d  b y  A. H o rv á th , 1960. K a to n a  Jó zse f M useum , K ecskem ét.

Skull o f  a  5% -year-old <J horse (E q u u s  c a b a llu s  L .).
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V  E L E M S Z E N T V ID

Iro n  A ge se ttlem en t. E x cav a ted  b y  K . Miske. Sa v a ria  M useum , Szom bathely .

s p e c ie s  s p e c im e n s  in d iv id u a ls

■

beaver — C astor f ib er  L. 1 1
brown bear — U rsu s arctos L. 1 1
wild swine — S u s scrofa fe r . L. 19 6

roe deer — C apreolus capreolus L. 8  3
red deer — C ervus elaphus L. 10 4
aurochs — B os p r im ig en iu s  Boj. 3 3

Wild anim als 42 18

dog — C an is fa m ilia r is  L. 6  4
horse — E quu s caballus L. 30 5
pig — S u s scrofa dom . L. 92 18
sheep — O vis a ries  L.  ̂ ^  ^g
goat — C apra  h ircus L. J
cattle  — B os tau ru s  L. 6 8  40

Domestic anim als 245 8 6

Total 287 104

V e s z p r é m — J ó z s e f  A t t i l a  u t c a  ( S t r e e t ) 70
H a lls ta t t  P eriod  se ttlem en t. Collected b y  T . Szentléleky, 1959. B akony M useum , 

V eszprém .

s p e c ie s  s p e c im e n s  in d iv id u a ls

roe deer — C apreolus capreolus L. 2 1
red deer — C ervus elaphus L. 1 1

Wild anim als 3 2

dog — C an is fa m ilia r is  L. 3 2

horse — E quus caballus L. 2 2
pig — S u s  scrofa dom . L. 8  5
sheep — O vis a ries  L.  ̂ g ^
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 17 8

Domestic anim als 36 20
Total 39 22

4 2 2



VlLLÁNYKÖVESD
E a rly  C opper A ge (L engyel cu ltu re) se ttlem en t. C ollected, 1956; ex cav a ted , 1957, 

b y  J .  D om bay . J a n u s  P an n o n iu s M useum , P écs (J a n . P a n n .  M ú z .  E v k . ,  [1961] 
p . 94 ff.).

V i s e g b á d — F e l l e g v á r  ( C i t a d e l )

H a lls ta t t  P eriod  se ttlem en t, 1 5 th — 18th c e n tu ry  castle. E x c a v a te d  b y  M. H éjj, 
1957. M átyás K irá ly  M useum , V isegrád.

A g e  . H a l ls t a t t  P e r io d  1 5 t h — 1 8 th  c e n tu r y

s p e c ie s  s p e c im e n s  in d iv id u a ls  s p e c im e n s  in d iv id u a ls

fish — P isces  sp. div. — — 3 2
birds — A v es  sp. div. — — 2 2
brown hare — L ep u s europaeus Pall. — — 8  3
red deer — C ervus elaphus 4 2 4 2

W ild anim als 4 2 17 9

goose — A n ser dom esticus L. — — 6  3
hen — G allus dom esticus L. — — 121 21
dog — C a n is fa m ilia r is  L. 1 1
horse — E quus caballus L. — — 1 1
pig — S u s scrofa dom . L. 1 1 106 24
sheep —  O vis a ries  L . l  ^  |  ^  j ^  ^

goat — C apra  hircus L. J
cattle — B os tau ru s  L. 13 4 j  75 15

Domestic anim als 16 | 7 350 i 75
Total 20 I 9 I 367 j 84

I

V i s e g b á d — F ő  u t c a  ( S t r e e t ) 73
L a te  M ediaeval (1 4 th — 15th cen tu ry ) houses. E x c a v a te d  b y  M. H é jj, 1958. M áty ás 

K irá ly  M useum , V isegrád.

s p e c ie s  s p e c im e n s  : in d iv id u a ls

fish — P isces  sp. div. 10 3
brow n hare — L epu s europaeus Pall. 2 1
roe deer — C apreolus capreolus L. 1 2  1

Wild anim als 14 5

hen — G allus dom esticus L. 12 2
cat — F elis  dom estica  Briss. 7 3
sheep — O vis aries  L.  ̂ ^gg ^
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 73 7

Domestic anim als j  260 j 27
Total 274 I 32
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V i s e g k á ű — K á l v á r i a  (C a l v a r y )

M ediaeval (14th century) settlem ent. E xcavated  by  M. H éjj, 1953 — 54. M átyás
K irály  Museum, Visegrád.

s p e c ie s  s p e c im e n s  %  in d iv id u a ls  %

fish — P isces  sp. div. 4 0.20 | 2 0.69
black k ite  — M ilv u s  cf. m igrans L. 1 0.05 1 0.35
partridge — P erd ix  p e rd ix  L. 21 1.12 8  2.77
pheasant — P h a sia n u s colchicus L. 3 0.15 2 0.69
thrush — T u rd u s  sp. 1 0.05 1 0.35
brown hare — L epu s europaeus Pall. 75 4.00 8  2.77
red squirrel — S c iu ru s vu lgaris L. 11 0.59 4 1.38
brown bear — U rsu s arctos L. 1 0.05 1 0.35
wild swine — S u s scrofa fe r . L. 14 0.75 5 1.73
roe deer — C apreolus capreolus L. 4 0.20 3 1.04
red deer — C ervus elaphus L. 11 0.59 5 1.73

Wild animals 146 7.75 40 13.85

duck — A n a s  dom estica  L. 2 0.10 1 0.35
goose — A n ser dom esticus L. 60 3.20 10 3.46
hen — G allus dom esticus L. 599 31.95 77 26.64
peacock — P a vo  crista tu s L. 1 0.05 1 0.35
dog — C a n is fa m ilia r is  L. 2 0.10 1 0.35
cat — F elis  dom estica  Briss. 4 0.20 3 1.04
horse — E quus caballus L. 2 0.10 1 0.35
pig — S u s  scrofa dom . L. 312 16.61 48 16.60
sheep -  O vis a ries  L. j l g 4  9  8 0  3 7  12.80
goat — C apra  hircus L . J
cattle  — B os tau ru s  L. 566 30.14 | 70 24.25i

Domestic animals | 1732 92.25 249 86.15
Total j 1878 289
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R o m an  w atch -tow er. E x c a v a te d  by  S. Soproni, 1955, 1957. M átyás K irá ly  M usem , 
V isegrád.

V lS E G R Á D — K Ő B Á N Y A  (Q U A R R Y )

species ; sp ecim ens in d iv id u a ls

fish — P isces  sp. div. 2 2
brown hare — L epu s europaeus Pall. 1 1
wild swine — S u s  scrofa fe r . L. 4 2
red deer — C ervus elaphus L. 5 3

Wild animals 12 8

goose — A n ser dom esticus L. 3 2
hen — G allus dom esticus L. 15 3
dog — C an is fa m ilia r is  L. 2 2
horse — E quus caballus L. 11 5
pig — S u s  scrofa dom . L. 53 16
sheep — O vis a ries  L.  ̂ ^  ^
goat — C apra  hircus L. j
cattle  — B os tau ru s  L. 33 13

Domestic animals 135 50
Total 147 58

4 2 5



V IS E G JR Á D  —  P A L O T A  ( P A L A C E )

Labe M ediaeval an d  E a rly  M odern T im es (14th  — 17th cen tu ry ) ro y a l palace, e x 
cav a ted  by  M. H éjj, 1952 —1963. M átyás K irá ly  M useum , V isegrád.

1 4 th —1 5 th  c e n tu ry
s p e c i e s -------------------------------------------- :---------------------- :---------------------

j specim en s j  % in d iv id u a ls  | %

pike-perch  — Lucioperca san dra  Cuv. 2 j 0.05 1 0.14
pike — E so x  luciu s L. 3 | 0.08 2 0.27
catfish  — S ilu ru s  L. 5 0.13 3 0.41
carp  — C yp rin u s car p io  L. 2 0.05 2 0.27
fish — P isces  sp. div . 91 2.35 23 3.11
coot — F u lica  a tra  L. 1 0.03 1 0.14
taw n y  owl — S tix  aluco L. 2 0.05 1 0.14
p a rtr id g e  — P e rd ix  p e rd ix  L. 33 0.85 13 1.75
p h e asan t — P h a sia n u s colchicus L. 1 0.03 1 0.14
rook — C orvus fru g ilegu s  L. 1 0.03 1 0.14
wood pigeon — Colum ba pa lu m bu s  L. 1 0.03 1 0.14
fieldfare — T u rdu s p ila r is  L. 1 0.03 1 0.14
m istle  th ru sh  — T u rdu s viscivorus L . 2 0.05 1 0.14
b ird s — A ves  sp. div. 38 0.97 13 1.74
brow n h a re  -  L epu s europaeus P ali. 77 1.99 28 3.78
red  squ irre l — S ciu ru s vu lgaris  L. 2 0.05 1 0.14
w olf — C an is lu pu s  L. 21 0.54 2 0.27
brow n  b ear — U rsu s arctos L. 5 0.13 2 0.27
wild sw ine — S u s scrofa fe r . L. 52 1.34 15 2.02
roe deer — C apreolus capreolus L. 9 0.23 5 0.68
red  deer — C ervus elaphus L. 46 1.19 16 2.15

Wild anim als 395 10.20 133 | 18.00

duck — A n a s  dom estica  L. 2 0.08 2 ! 0.27
goose — A n ser dom esticus L. 32 0.83 11 1.49
pigeon — Colum ba dom estica  L. 1 0.03 1 0.14
guinea fowl (?) — N u m id a  m eleagris L. (?) 1 0.03 1 0.14
peacock — P a vo  crista tu s L. 1 0.03 1 0.14
hen — G allus dom esticus L. 1051 27.13 132 17.82
dog — C an is fa m ilia r is  L. 7 0.18 4 0.54
cat — F elis  dom estica  Briss. 33 0.85 8 1.08
horse — E quus caballus L. 10 0.26 5 0.68
pig — S u s  scrofa dom . L. 778 20.11 146 19.72
sheep -  O vis a n e s  L. j 617 15.94 128 17.28
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 942 24.33 168 22.70

. : i j
Domestic anim als 3476 i 89.80 l 607 82.00
Total 3871 740
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V lS E G R Á D  ( continued )

1 6 th — 1 7 th  century-
species --------------------- ---------------------- 1--------------------------------------------

i sp ecim en s j  %  j  in d iv id u a ls  %

catfish — S ilu ru s  g lan is  L. 1 0.08 1 0.49
fish - P isces  sp. div. 69 5.78 16 7.84
garganey — A n a s  querquedula  L. 1 0.08 1 0.49
taw ny owl — S tix  aluco L. 2 0.17 1  0.49
partridge — P erd ix  p erd ix  L. 7 0.59 3 1.47
birds — A ves  sp. div. 5 0.42 3 1.47
brown hare — L epu s europaeus Pall. 42 3.52 7 3.43
wild cat — F elis  silvestris  Schreb. 2 0.17 1 0.49
wild swine — S u s  scrofa fe r . L. 8  0 67 4 1.96
roe deer — Capreolus capreolus L. 7 0.59 3 1.47
red deer — C ervus elaphus L. I 1 2  1.00 6  2.94

Wild anim als 156 13.07 46 22.54

goose — A n ser dom esticus L. 37 3.10 11 5.39
hen — G allus dom esticus L. 414 34.66 48 23.53
dog — C an is fa m ilia r is  L. 13 1.09 4 1.96
cat — F elis  dom estica  Briss. 18 1.50 1 0.49
horse — E quu s caballus L. 1 0.08 1 0.49
pig — S u s scrofa dom . L. 182 15.22 30 14.71
sheep -  O vis a ries L .  "| U 8  12 3 7  22 10 78
goat -  C apra hircus L. j  14S 1Z'd l
cattle  — B os tauru s  L. 226 18.91 41 20.11

.  j

Domestic animals | 1039 j  86.93 158 77.46
Total j 1195 I 204

I I I
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VlSEGRÁD —RÉV UTCA (STREET) — BENEDA KERT (GARDEN)
1 4 th — 16th cen tu ry  m onaste ry , ex cav a ted  by  M. H éjj, I960. M átyás K irá ly  M useum ,

V isegrád.

species j  specim en s %  j  in d iv id u a ls  j  %I I I
I

fish — P isces  sp. div. 5 0.37 3 1.73
birds — A v es  sp. div. 4 0.29 3 1.73
brown hare — L ep u s europaeus Pall. 3 0.22 2 1.16
wolf — C an is lu p u s  L. 1 0.07 1 0.58
wild swine — S u s scrofa fe r . L. 3 0.22 2 1.16
red deer — C ervus elaphus L. 15 1.10 9 5.20

Wild anim als 31 2.27 20 11.56

hen — G allus dom esticus L. 63 4.62 16 9.25
dog — C a n is fa m ilia r is  L. 4 0.29 2 1.16
cat — F elis  dom estica  Briss. 6  0.44 3 1.73
horse — E quus caballus L. 35 2.57 11 6.36
pig — S u s  scrofa dom . L. 304 22.31 38 21.95
sheep O vis a ries  L. ^ q ao oo i о 7 9

goat — C apra  h ircus L. J
cattle  — B os tauru s  L. 797 58.48 61 35.27

— —  j j j
Domestic anim als i 1332 I 97.73 i 153 88.44
Total 1363 173
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V i s e g r á d — S a l a m o n  t o r o n y  ( T o w e r )

1 3 th — 17th ce n tu ry  castle , ex cav a ted  by  M. H é jj, 1952— 1963. M átyás K irá ly
M useum , V isegrád.

A ge 1 3 th —1 8 th  ' 1 5 th — 1 7 th  c e n tu ry
c e n tu ry

speci- i n d iv id - j speci- л/ in d iv id - 
species m en s u a ls  j m en s  ^  u a ls  %

fish — P isces  sp. div. — — 89 1.05 21 2.50
black vulture  — A e g yp iu s  m onachus L. — — 1 0.01 1 0.12
black grouse — L yru ru s te tr ix  L. — — 1 0.01 l 0.12
partridge — P erd ix  p erd ix  L. — — 1 0.01 1 0.12
wood pigeon — Colum ba pa lu m bu s  L. — — 1 0.01 1 0.12
eagle owl — Bubo bubo L. — — 1 0.01 1 0.12
hoopoe — U p u p a  epops L. — — 1 0.01 1 0.12
birds — A ves  sp. div. 3 2 105 1.25 30 3.57
brown hare — L epu s europaeus Pall. | .— — 41 0.49 18 2.14
fox — V ulpes vu lpes  L. — — 4 0.05 2 0.24
wild cat — F elis  s ilvestr is  Schreb. — — 2 0.02 1 0.12
wild swine — S u s  scrofa fe r . L. — — 21 0.25 10 1.19
roe deer — C apreolus capreolus L. . — — 29 0.34 13 1.55
red deer — C ervus elaphus L. — — 127 1.50 37 4.39

Wild animals 3 1 2 424 5.01 138 16.42

duck A n a s  dom estica  L. — 1 — 2 0.02 1 0.12
goose — A n ser dom esticus L. — — 59 0.70 21 2.50
hen G allus dom esticus L. 12 4 2040 24.19 187 22.22
peacock — P a vo  crista tu s L. — — 1 0.01 1 0.12
domestic rabb it — O ryctolagus cunicu lus L. — — 100 1.19 13 1.55
dog — C an is fa m ilia r is  L. — — 79 0.94 11 1.31
cat — F elis  dom estica  Briss. — — 1 84 1.00 16 1.90
ass A sin u s  a sin u s  L. — — 1 2 0.02 2 0.24
horse — E quus caballus L. 1 1 56 0.66 17 2.02
pig — S u s  scrofa dom . L. , 30 10 , 534 6.33 62 7.37
sheep -  O vis aries  L ) ! 25 9 ! 2005 23.70 168 19.97
goat — C apra  h ircus L. )
cattle  — B os tauru s  L. | 77 18 3053 36.17 204 24.26

Domestic anim als ! 145 42 [ 8015 j 94.99 703 83.58
Total ; 148 | 44 I 8439 841

i  I  I  !
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V I S E G R Á D  — S I B R I K D O M B

R o m an  cam p. E x c a v a te d  b y  S. Soproni,, 1961. M átyás K irá ly  M useum , V isegrád.

species specim en s in d iv id u a ls

bird — A v is  sp. 1 , 1

Wild anim als 1 1

pig — S u s  scrofa dom . L. 2 2
sheep — O vis aries  L.  ̂ ^ 3
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 11 3

Domestic animals 19 8
Total 20 9

V i s e g r á d  — S z á l l o d a u d v a r  ( H o t e l  C o u r t )

14th cen tu ry  tow er. E x cav a ted  b y  M. H é jj, 1962. M átyás K irá ly  M useum , V isegrád .

species specim en s | in d iv id u a ls

fish — P isces  sp. div. 2 2
wild swine — S u s scrofa fe r . L. 1 1
red deer — C ervus elaphus L. 6 4

Wild anim als 9 7

hen — Gallus dom esticus L. 1 1
dog — C an is fa m ilia r is  L. 1 1
horse — E quus caballus L. 3 2
pig — S u s  scrofa dom . L. 53 14
sheep — O vis aries  L. 1 ^
goat — C apra  hircus L. J
ca ttle  — B os tau ru s  L. 64 15

Domestic anim als j 138 38
Total 147 45

4 3 0



V l S E G R A D — V Á R K E R T  D Ű L Ő  ( B A U L K )

R om an  an d  1 0 th — 12th c en tu ry  se ttlem en t, excava ted  b y  M. H éjj, I .  Méri, 
I .  K ovalovszk i and  J .  Soproni, 1955 — 62. M átyás K irá ly  M useum , V isegrád.

A ge R o m a n  1 0 th — 1 2 th  c e n tu ry

speci- in d iv id - speci- л/ in d iv id - \ 
species m en s  u a ls  m en s  /о u a ls  ! %

pike — E sox  luciu s L. — — 1 0.12 1 0.59
fish — P isces  sp. div. 1 1 7 0.85 4 2.36
brown hare — L epu s europaeus Pali. — — 2 0.24 2 1.18
wild swine — S u s scrofa fe r .  L. — — 4 0.48 2 1.18
roe deer — C apreolus capreolus L. — — 5 0.60 3 1.74
red deer — Cervus elaphus L. 7 3 15 1.83 6 3.53

Wild anim als 8 4 34 4.12 18 10.58

goose — ■ A n ser dom esticus L. — 4 0.48 2 1.18
hen — G allus dom esticus L. 3 2 30 3.65 10 5.88
dog — C a n is fa m ilia r is  L. — — 3 0.36 3 1.74
horse — E quus caballus L. 5 3 49 5.96 17 10.00
pig — S u s scrofa dom . L. 55 13 255 31.03 36 21.17
sheep -  O vis aries  L. ]  36 10  177 91 53 39  18 83
goat — C apra  hircus L . j  * ,
cattle  — B os tau ru s  L. 19 5 270 32.87 | 52 30.62____________________________________________________ 1____ !__________

I I I I i
Domestic animals 118 i 33 J 788 j 95.88 j 152 89.42
Total 126 I 37 ! 822 ! 170

VÖRS
L angobard  cem etery . E x c a v a te d  b y  К . Sági, 1959. H u n g a rian  N a tio n a l M useum , 

B u d a p e s t.
G rave N o. 1: r ig h t fem ur o f su b ad u lt sheep or g o a t (O v is  s. C a p r a ) ,  sku ll o f 9 — 12- 

m on th-o ld  p ig  (S u s  sc ro fa  d o m . L .), rad iu s  an d  u ln a  o f a d u lt hen  (G a llu s  d o m e s ti
c u s  L .).

Z a l a s z e n t m i h á l y — T ő z e g t e l e p  ( P e a t  B o g )

B ronze A ge se ttlem en t. C ollected b y  G y. H o n tv á ry , 1956. H u n g a rian  N a tio n a l 
M useum , B u d ap est.

species i sp ecim en s j in d iv id u a ls

wolf — C an is lu p u s  L. 1 I 1
red deer — C ervus elaphus L. ! 8 [ 6

Wild anim als 9 7

dog — C an is fa m ilia r is  L. 2 1
horse — E quus caballus L. 1 1
pig — S u s  scrofa dom . L. 3 2

IDomestic anim als 6 4
Total j 15 11
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Z a l a v á b

N eo lith ic  a n d  M ediaeval se ttlem en t. E x c a v a te d  by  B . B á lin t, 1951. H u n g arian  
N a tio n a l M useum , B u d ap est.

Age j  N eo lith ic  M iddle A ges

species J  sp ecim en s in d iv id u a ls  sp ecim en s in d iv id u a ls

catfish — S ilu ru s  g lan is  L. — — 1 1
bird — A v is  sp. — — 1 1
wild swine — S u s scrofa fe r . L. 4 2 8 3
roe deer — C apreolus capreolus L. 7 1 2  2
red deer — C ervus elaphus L. 3 2 4 3
aurochs — B os p r im ig en iu s  Boj. 18 2 26 3

Wild animals 32 7 42 13

horse — E quus caballus L. — — 49 10
pig — S u s scrofa dom . L. 3 2 32 8
sheep — O vis a ries  L. ) 24 8
goat — C apra  hircus L . f
cattle  — B os tauru s  L. 20 4 89 20

Domestic anim als j  23 j  6 194 46
Total 55 13 230 59

Z a l a v á r

M ediaeval se ttlem en t. E x cav a ted  b y  G. F ehér, 1951 — 54. H u n g arian  N a tio n a l 
M useum , B udapest (A rc h . H u n g ., X LI [1963] pp . 313 ff .).

Z e n g ő v á r k o n y

E a rly  C opper A ge (L engyel cu ltu re) se ttlem en t an d  cem etery . E xcav a ted  b y  
J .  D om bavj 1 9 3 4 - 47. J a n u s  P annon iu s M useum , Pécs (Y earbook o f th e  J a n u s  
P an n o n iu s  M useum .) (J a n . P a n n . M ú z .  É v k , , 1960, pp . 80 ff.; 1962, p . 101).

ь
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A U STRIA N  SITES

B r ü c k l e r — M a t t e r

L a te  N eo lith ic—early  B ronze A ge se ttlem en t. N iederösterreich isches L an d es
m useum , L inz.

sp ecies  sp ec im en s  in d iv id u a ls

b ird  — A v is  sp. 1 1
brow n bear — U rsu s arctos L. 2 1
wild swine — S u s scrofa fe r .  L. 2 1
roe deer — C apreolus capreolus L. 2 2
red deer — C ervus elaphus L. 1 1

Wild anim als 8 6

dog — C an is fa m ilia r is  L. 1 1
horse — E quus caballus L. 2 2
pig — S u s scrofa dom . L. 13 3
sheep — O vis aries  L. 1 g
goat — C apra  hircus L. J
cattle  — B os ta u ru s  L. 21 4

Domestic anim als j  46 13
Total j 54 19

L a n  g e n s t e i n e r — M a u e r

L a te  N eo lith ic—early  B ronze A ge se ttlem en t. N iederösterre ich isches L andes 
m useum , L inz.

species sp ecim en s in d iv id u a ls

am phibian — A m p h ib ia  2 1
bird — A v is  sp. 1 1
brown hare — L ep u s europaeus Pall. 1 1
stone m arten or pine m arten  —

M artes  sp. 2 2
roe deer — C apreolus capreolus L. 1 1
wild swine — S u s  scrofa fe r . L. 2 1
red deer — C ervus elaphus L. 7 3

Wild anim als 16 10

dog — C an is fa m ilia r is  L. 1 1
pig — S u s scrofa dom . L. 6 3
sheep — O vis aries  L. "1 ^ 2

goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 1 1

Domestic anim als 12 | 7
Total 28 j 17
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N e u d o r f  a . L e i t h a

N eolith ic  se ttlem en t. H u n g a rian  N a tio n a l M useum , B udapest.
F ro m  th e  se ttlem en t, th e  skull o f an  a d u lt c a ttle  (B o s  ta u r u s  L.) is now  in th e  

m useum .

I^ E B E N S T E IN E R  M A U E R

L a te  N eo lith ic—early  B ronze Age se ttlem en t. N iederösterreich isches L an d es
m useum , L inz.

species sp ecim en s j in d iv id u a ls

fish — P isces  sp. div. 3 I 2
birds — A ves  sp. div. 9 4
hedgehog — E rin aceu s europaeus L. 5 3
rodents — R oden tia  sp. 3 2
red squirrel — S ciu ru s vu lgaris  L. 1 1
brown hare — L ep u s europaeus L. 2 1
pine m arten  or stone m arten  — M a rtes  sp. 16 5
badger — M eles m eles L. 18 6
fox — V ulpes vu lpes  L. 12 3
wolf — C a n is  lu p u s  L. 17 5
brown bear — U rsu s arctos L. 11 4
wild swine — S u s scrofa fe r . L. 16 5
roe deer — C apreolus capreolus L. 7 4
red deer — C ervus elaphus L. 270 18
aurochs -  B os p rim ig en iu s  Boj. 2 1

Wild anim als 392 64

dog — C an is fa m ilia r is  L. 6 3
horse — E quus caballus L. 1 1
pig — S u s scrofa dom . L. 8 3
sheep — O vis a ries  L. ] 99 ^
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 34 12

Domestic animals 71 26
Total 463 90

4 3 4



S o n n b i c h l

N eolith ic  (L inear P o tte ry  cu ltu re ; N o ten k o p f p o tte ry )  se ttlem en t. E x c a v a te d  b y  
Ä . K lo iber, N iederösterreich isches L andesm useum , L inz.

species s p e c i m e n s  individuals

badger — M eles m eles L. 1 1
wild swine — S u s  scrofa fe r . L. 3 2
red deer — C ervus elaphus L. 19 5

Wild anim als 23 8

cattle  — B o s tau ru s  L. 3 1

Domestic anim als 3 1
Total 26 9

Y U G O SL A V IA N  S IT E S

N o  szA—G y ö n g y p a r t

E a rly  N eo lith ic  (K örös cu ltu re) se ttlem en t. E x c a v a te d  by  D . G arasan in , 1957. 
M unicipal M useum , Subotica.

species s p e c i m e n s  individuals

great bustard  — O tis tarda  L. 3 1
brown hare — L ep u s europaeus Pall. 3 3
badger — M eles m eles L. 1 1
wild ass — A sin u s  h ydru n tin u s  Reg. 11 3
wild swine — S u s  scrofa fe r . L. 3 2
roe deer — C apreolus capreolus L. 6 3
red deer — C ervus elaphus L. 4 2
aurochs — B os p r im ig e n iu s  В о ]. 6 2

W ild anim als 37 17

sheep — O vis a ries  L. ]  .
goat — C apra h ircus L. )
cattle — B o s tau ru s  L. 9 4

Domestic anim als 22 8
Total 59 15
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L u d a s — B u d z s á k

E a r ly  N eo lith ic  (K örös cu ltu re) se ttlem en t. E x c a v a te d  b y  L . Szekeres, 1965. M uni
c ipa l M useum , Subo tica .

species specim en s : %  individuals %

fish — P isces  sp. div. 47 1.72 6 3.83
catfish — S ilu ru s  g lan is  L. j  3 0.11 1 0.38
carp — C yp rin u s carpio  L. 1 0.04 1 0.38
pike — E sox luciu s L. 2 0.07 1 0.38
European pond tortoise — E m y s  orbicu laris L. 36 1.31 5 1.92
birds — A ves  sp. div. 196 7.17 29 11.11
brown hare — L epu s europaeus Pall. 44 1.61 8 3.83
beaver — C astor f ib e r  L. 1 0.04 1 0.38
fox — V ulpes vu lpes  L. 5 0.18 2 0.77
wolf — C an is lu p u s  L. ! 1 0.04 1 0.38
badger — Meles, m eles L. | 3 0.11 1 0.38
wild cat — F e lis  s ilvestris  Schreb. 3 0.11 2 0.77
wild ass — A sin u s  h ydru n tin u s  Reg. 137 5.01 16 6.13
wild swine — S u s  scrofa fe r . L. 7 0.26 3 1.15
roe deer — C apreolus capreo lu s  L. 26 0.95 7 2.68
red deer — C ervus elaphus L. 28 1.02 8 3.07
aurochs — B os p r im ig en iu s  Boj. 32 1.17 8 3.07

Wild animals 572 20.92 106 40.61

dog — C an is fa m ilia r is  L. 8 0.29 3 1.15
pig — S u s  scrofa dom . L. 8 0.29 3 1.15
sheep -  O vis a n e s  L. j  1863 68.12 124 47.51
goat — C apra  hircus L. J
cattle  — B os tau ru s  L. 284 10.38 25 9.58

Domestic anim als 2163 79.08 155 59.39
Total 2735 261
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TABLES OF BONE MEASUREMENTS

M easurem en t d a ta  on H u n g a rian  an d  foreign sites u npub lished  so fa r  a re  g iven below .
A m ong th e  bone sam ples analysed  in  th e  book, th o se  m en tioned  h e reu n d e r a re  n o t
included , as th e y  h av e  a lread y  been pub lished  o r a re  in  p ress (all o f  th e m  h av e  been

stu d ied  b y  th e  au tho r)

A lsó n é m e d i  A c ta  A rch. H u n g . 1 (1951) pp . 75 ff.
B a j a - D ó z s a  G y ö rg y  ú t ( S t r e e t)  233 . A c ta  A rch . H u n g . 29 (1968) pp . 95 ff.
B e re tty ó sze n tm á r to n  (m easurem en ts o f  c a tt le  bones only). B ö k ö n y i—K ubasiew icz  

1961, pp . 74 ff.
B e r e tty ó ú jfa lu  — H e r p á ly  (m easurem en ts o f c a tt le  bones only). Ib id .
B o l y — S z ie b e r t p u s z ta  ( F a r m s te a d )  Y earbook  of th e  J a n u s  P an n o n iu s  M useum , J a n . 

P an n . M áz. É v k . (1963) pp . 99 ff.
B o r s o d — D e re k e g y h d z i d id o  ( B a u l k )  (m easurem en ts o f c a tt le  bones only). B ö k ö n y i— 

K ubasiew icz 1961, pp . 78 ff.
B u d a —D ís z  té r  (S q u a r e )  S tu d . A rch . IV  (1966) pp . 76 ff.
B u d a - V á r  (C a s t le )  B ud . R ég . X V II I  (1958) pp . 460 ff.; X X  (1963) pp . 398 ff.; 

X X I  (1964) p p . 3 7 1 -3 7 2 .
B u d a p e s t  — G ellérth egy  ( H i l l )  A c ta  A rch . H u n g , (in press).
B u d a p e s t  — T a b á n  Ib id .
C son grádi— P e tő f i  T S z  (C o o p e r a t iv e )  A c ta  A rch . H u n g . 20 (1968) pp . 84 ff.
D e r e c s k e — T é g la g y á r  ( B r ic k - w o r k s )  (m easu rem en ts o f c a ttle  bones only). B ö k ö n y i— 

K ubasiew icz 1961, pp . 75 ff.
F o ly á s — S z ilm e g  (m easurem en ts o f c a ttle  bones only). B ö k ö n y i—K ubasiew icz, 1961, 

p p . 76 ff.
G y ő r — P á n d z s a  d ű lő  ( B a u l k )  (m easurem en ts o f  c a ttle  bones only). B ö k ö n y i—K u b as ie 

wicz, 1961, pp . 74 ff.
G y ő r — P á p a i  v á m  (m easurem en ts o f  c a tt le  bones only). Ib id .
H ó d m e ző v á sá rh e ly  — B o d zá s p a r t  A c ta  A rch . H ung . 4 (1954) p p . 10 ff.
H ó d m e ző v á sá r h e ly —G o r zsa — C u k o r  ta n y a  ( F a r m s te a d )  (m easu rem en ts o f c a ttle  bones 

only). B ö k ö n y i—K ubasiew icz, 1961, pp . 74 ff.
H ó d m e ző v á sá r h e ly —T a tá r s á n c —Z a la y  ( B r ic k - w o r k s )  (m easu rem en ts o f c a ttle  bones 

only). B ö k ö n y i—K ubasiew icz, 1961, pp . 82 ff.
L eb ő  (m easurem en ts o f bones sam ple  o f th e  1956 excava tion ). Y earbook  o f th e  M óra 

F erenc  M useum , M óra F . M úz. É v k . (1957) pp . 75 ff. (m easu rem en ts o f c a ttle  bones); 
B ököny i — K ubasiew icz, 1961, pp . 74 ff.

M a r o s le le — P a n a  A rch . É r t .  91 (1964) p p . 89 ff.
P é c s v á r a d — A r a n y h e g y  Y earbook  o f  th e  J a n u s  P an n o n iu s  M useum , J a n . P an n . M úz. 

É v k . (1960) pp . 121 ff.; 1961, p p . 98 ff.
P o lg á r  — B a s a ta n y a  (m easurem en ts o f c a ttle  bones onlv). B ökönyi —K ubasiew icz, 

1971, pp . 76 ff.
P o lg á r — C ső szh a lo m  (m easurem en ts o f c a ttle  bones only). Ib id ., p p . 74 ff.
P o m á z —Z d r a v ly á k  (m easurem en ts o f  c a ttle  bones only). Ib id ., pp . 81 ff.
R étk ö zb eren cs  Y earbook  o f th e  Jó s a  A n d rás  M useum , Jó s a  A . M úz. É v k . 1 (1958) 

pp . 95 ff.
S a lg ó ta r já n — P é c sk ő  A c ta  A rch . H u n g . 20 (1968) pp . 84 ff.
S o p r o n k ő h id a  A c ta  A rch. H u n g . (1969) (in press).
S z e b é n y —P a p e r d ő  Y earbook  o f  th e  J a n u s  P an n o n iu s  M useum , J a n .  P a n n . M úz. É v k . 

(in press).
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S z e g v á r — T ű zk ö v e s  (m easu rem en ts o f c a tt le  bones only). B ö k ö n y i—K ubasiew icz, 
1961, p p . 74 ff.

S z e n te s — V e k erzu g  A e ta  A rch. H u n g . 2 (1952) pp . 181 — 182; 4 (1954) p p . 110 ff.; 
5 (1955) pp . 27 ff.

T a rn a b o d  (m easurem en ts o f c a tt le  bones only). B ö k ö n y i—K ubasiew icz, 1961, pp . 77 ff. 
T á c  A lba  R eg ia  (in press).
T is z a ig a r — C sik ó sh a lo m  (m easurem en ts o f c a ttle  bones only). Ib id . p . 88.
T is z a lu c — D a n k a d o m b  (m easurem en ts o f bone sam ple o f th e  1957 excava tion ). Y ea r

book o f th e  H e rm an  O ttó  M useum , H e rm an  O ttó  M úz. É v k . I I  (1958) pp . 22 ff. 
T ó s z e g —L a p o sh a lo m  A c ta  A rch . H ung . 2 (1952) pp . 109 ff.
T u r o n y —H o s s z ú jö ld e k — K o s a r a s  Y earbook  o f th e  J a n u s  P an n o n iu s  M useum , J a n . 

P an n . Múz. É v k . (in press).
Ü llő — T e h é n já r á s  (m easurem en ts o f c a ttle  bones only). B ö k ö n y i—K ubasiew icz, 1961. 

p . 73.
V illá n y k ö v e s d  Y earbook  o f th e  J a n u s  Pannon ius M useum , J a n . P a n n . M úz. É v k . 

1961, pp . 98 ff.
Z a la v á r  A rch . H ung . X L I  (1963) pp . 339 ff.
Z e n g ő v á rk o n y  Y earbook  o f  th e  J a n u s  P an n o n iu s  M useum , J a n . P a n n . M úz. É vk . 

1960, pp . 121 ff.

T he m easu rem en ts  o f bone sam ples a re  pub lished  accord ing  to  species a n d  sites. 
T he sites are  g rouped  accord ing  to  th e ir  archaeological o r h is to rica l ages, an d  — for 
tech n ica l reasons — th e y  a re  en u m era ted  w ith  th e  respective  periods n o t in  a  narrow er 
chronological b u t in  an  a lphab e tica l order.

C a ttle  — B o s  ta u r u s  L.
H o r n  core
M easurem ents: 1. len g th  m easu red  on th e  g rea te s t cu rve

2. g rea te s t d iam ete r
3. sm allest d iam ete r
4. c ircum ference o f  th e  basis

A g e/S ite  I 1 2 3 4

N eolith ic
Neszmély—Tekerespatak — 60 I 47.5 174
Röszke — L udvár 69 58.5

C opper A ge
A szód-Papi földek 72 50 195

66 54 188
66 48 185
68.5 47.5 189
62 49 180

380 64 48.5 180
70* 54* 198*

250* 63 52 185

B ronze A ge
Békásmegyer -  BUVÁTI 59 40.5 160
B ékés—V ároserdő

53.1.25 48 37 135
53.4.26 73 49.5 202
53.4.294 76.5 62 224

* In  th e  tab les , th e  a p p ro x im a te  m easu rem en ts  a re  m ark ed  by  a n  asterisk .
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C attle  — H orn  core ( con tin u ed)

A g e/S ite  j  1  2  3  4

59 41.5 170
205* 52 43 156

53.4.295 — 49 j 42 146
— 49 I 40 146

71 52.5 205
55 41 160

56.20.142 205 54 39 153
60.7.539 -  56 47 165
60.7.653 -  50 42 155
60.7.687 — 48 25 132
62.19.356 -  70.5 54 208

Csepel —H áros 240* 60 47.5 168
75 49 203
48 38.5 138

255 55* -  165*
D unaújváros — Koszider

920.a - 45 41 142
923.a 160* 48 37.5 136
953.a 81
991.a 178 49 36 136
lOOS.a -  58 48 166
1008.a -  57 4s 175
55.9.35 50 40 150

F iizesabony
65l.a 216 46 37 135
57.6.9 -  48 37 135
57.6.10 173 48 37.5 137
57.6.11 -  79 60 230

88 66* 240*
57:6.13 195 46.5
57.6.14 — 53 47 168
57.6.15 -  66* 48* 195*
57.6.16 193 45.5 36 133

224 54 45 167
57.6.17 -  53 44.5 153
57.6.18 -  59.5 46.5 170

52 41.5 150
57.6.20 -  48 39.5 138

41 35 121
58.17.1 - 49 39 139
58.17.2 170* 52 42 143

H atvan  63.22.1 280 63 50 180
Mezőlak 659.C — 72 59 212
Süttő — Hosszúvölgy

62.44.152 ' -  54 44 157*
62.44.282 -  73.5 49 197
62.44.435 -  51 31.5 132
62.44.474 -  55.5 43 I 156

T ápiószele—Tűzkő vés
242.b -  : 59 -  ! 160
258.a — j  54 — 148
274.a -  I 68 — 1 195

I

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  by  an  asterisk .
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C attle  — H o rn  core (co n tin u ed )

A g e/S ite  j  1 |  2 |  3 4

60.11.1. -  67 45 184
60.11.2. -  70 54 203

Tiszalue — Dankadomb — 49.5 40 142
210* -  -  -

-  57.5 45.5 166
-  76 58 218
-  65 46 172
-  72* 55 212
-  64* 47.5 180*
-  54 43 152

80.5 53* 222*
Iro n  A ge

Helemba —Sziget (Island) I — 73.5 52* 185*
-  60 45* 166*
-  63.5 41 149

65 45* 180*
77 45* 193*

j  185 53 40 148
Jászfelsőszentgyörgy 62.1.57 j — 71 56 205
Ó huta — Nagysánc | — 49 36.5 135
Sághegy I

63.15.1 370*
63.31.1 J 375 79 62 225

Velemszentvid j 143* 53 36 140*
j  125 40 32 116

-  52.5 40.5 147
Veszprém —József A. u tca (Street)

59.9.78 [ 210 58.5 44 j 170

P er io d  of the R om an  E m p ire  
Balatonaliga

623.b -  92 74
627.b 245 56 44 1 159

B udapest—A lbertfalva — 64 53 190
-  53 38.5 143*
-  38 33.5 116

172 54 42 155
B udapest—Aquincum j 130 45.5 34 128

150* 45 32.5 123
200* j -  43
230 I 56 43 158

-  44 38 132
-  42 35 123
-  50 35 123
-  47 37.5 130
-  54 38.5 148
-  48 41 140
-  43 35 124
-  45.5 36 130
-  59 42.5 157
-  71 54.5 200
-  42 36.6 128

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  a n  asterisk .
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C attle  — H o rn  core (co n tin u ed )

A g e/S ite  j 1 l 2 | 3 4

-  54.5 40 151
-  47 39.5 134

48 34 132
-  64 49.5 185
-  67.5 48 190
-  65 54 194

G yőr—Széchenyi té r (Square) — 62 52 188
Neszmély—Tekeres — 73* 57*
Szentkirályszabadja 190* 49 38.5 143

M ig ra tio n  P er io d  
Apagy — Barucha J . földje

(J. B arucha’s land) 230* 63 47 185*
-  57 44 164
-  61 45 170
_  61 47 175
-  63 46 174

' -  79 59 220
Mezőkövesd 64.14.1.Z. — 49 44*
Tiszavasvári — Paptelekhát

62.370.2 -  50* 38.5 140*
62.394.1 -  58 50 170
62.423.3 -  40.5 30.5 116
62.488.1 117 41 32 120*
62.518.2 160* 51 39.5 144
62.523.2 -  60.5 47 173

Tiszavasvári—Téglás 62.213.2 — 57 42;5 160

A v a r  p eriod
Bokros—Fehérkereszt — 50 36.5 142
K iskunm a jsa — K őkút 175* 57 41.5 158

10th — 13th century  
C sátalja—Vágotthegy

53.3.1 -  38 35 117
53.3.109 110 38 29 108

C satár—TSz istálló
(Cooperative stable) 105* 41.5 31 115*

D oboz—H ajdúirtás
64.8.14.Z. -  36* 30* 108*
64.8.45.Z -  39.5 31 113*

Szarvas—Rózsás 59.8.68 — 52 42 156
Tiszaeszlár — Bashalom — F eny

vesdomb 64.12.59.Z 210* 47.5 38 138
Tiszalök—Rázom

409.b 68 33
418.a 92 39 -  110*
837.b -  37 31 108

l i t h  — J7th century  
B uda—V ár — Pasa palo ta (Castle,

Pasha’s Palace) 118 46 ! 32

* I n  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .
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C attle  — H orn  core (co n tin u ed )

A g e/S ite  1 I 2 j 3 4

Fonyód 63.3.7 -  39 35* 120*
G yula—V ár (Castle)

63.1.15 -  60 52 180
63.1.16 -  65 52 192
63.1.18 195* 52.5 44 i 164
63.1.19 164* 46 39 I 130
63.1.32 215* 56 42 162

165* 45 38 130
59 50 176
64 52.5 188

130 45 32 128
132 46 34.5 126
235* 55 40 152
188 50 41 i  144

54 43 157
55 49 164
40.5 39 127
68 54 205

K ecskem ét—Bocskai utca (Street) 280* 98 91 305*
290* 57.5 48 j 167
320 66 62.5 205
330 64 47 j 176
427 94 74 | 266

58 45.5 j  160
62 51 ! 180
45 42 I 142

Kőszeg -  Vár (Castle)
63.6.1 -  50.5 47 j 157
63.6.2 — 41 32 j 118
63.6.14 100 50 43 i 145
63.6.57 93 36 30.5 J 104

N ag y v ázso n y  - Csepely
61.21.69 57 43 i 170
61.21.80 -  58 44 1 168

62 49 I 184
61.21.116 -  55.5 43 j 160
61.21.116 -  56.5 47 I 166

S árospatak—Vár (Castle)
64.10.1 .Z 150* 45 41 j  133
64.10.2.Z 300 65 51 j 186

Szolnok—Vár (Caslle) 155* 46* 36 i 133*
T úrkeve — Móricz

54.3.139 -  40 35.5 j  118
63.5.1 180* 51.5 41 I 150
63.5.223 155 44.5 35.5 j 130
63.5.224 120* 41 34 I 115
63.5.226 — 52 42 154
63.5.227 -  37 33.5 110
63.5.228 -  ! 50 38.5 143
64.1.1012 j 185* 68 58* 215*
65.2.136 ; -  42 36 123
65.2.137 -  65 43 173

* In  th e  tab les , th e  ap p ro x im ate  m easu rem en ts a re  m ark ed  b y  an  asterisk .
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Cattle — H orn  core (con tinued)

A g e/S ite  1 2 I 3 4

66.1.252 120 39 29.5 108
66.1.562 I  58 46
66.1.563 90* l 35.5 30.5 100
66.1.711 100 42 32.5 117*
58.3.1 170 53 45.5 163
58.3.80 -  55 53 185
59.2.1 -  60.5 45 168
59.2.1 125 46 53 130
59.6.1 95 37.5 31.5 112
59.62.2 -  54 48 163
60.18.39 -  38.5 28
61.1.1 -  66 47 180
61.1.330 142 -  -  _
61.1.1486 — 48.5 46 155*
62.1.2 -  47 39
62.1.3 — 49 42.5 —
52.1.319 -  38.5 33 -
68.2.121 j — 56 50 165
68.2.175 139 49 39.5 138
68.2.261 . — 70 50.5 191

M  andible
Measurements: 1. height a t P x 4. Mx — M3

2. height a t M, 5. M3 h
3. P j - P ,

A ge/S ite  1 ' 2 3 4  5__________ ____________ 1_____ J____________I____ __l_____
C opper A ge

Aszód —Papi földek 1 34.5 1 48 j 50.5 | 95 I 38.5

A tla s
Measurements: 1. length of body

2. length of arch
3. bread th  of cranial 

articular surface

4. bread th  of caudal articular surface
5. greatest breadth
6. greatest height

A g e/S ite  1 2 3 4 ! 6 6
_______ ________________ ________ ______________ ______  I________

N eolith ic

Röszke — L udvár 54.5 — 81 84 — —

C opper A ge
Aszód —Papi földek 53* — 91 82 — —

* I n  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .
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Cattle — A tlas (con tinued)
.  j

A g e/S ite  1 2 3 4  5 6

B ronze A ge
Mezőkomárom — Alsóhegy 41 31 98 91.5 — 71

A v a r  period
Kiskunm ajsa —K őkút 49 — 94 83.5 131 —

l i t h  —n t h  century
G yula—Vár (Castle) 39 44.5 93 88 148 77
Visegrád 64.1.1311 36 44 83 78 133

E p is tro p  heus
Measurements: 1. length of body

2. length of arch
3. length of dens
4. b read th  of dens
5. b read th  of caput craniale

6. breadth  of fossa caudalis
7. greatest bread th
8. height of caput craniale
9. height of fossa caudalis 

10. greatest height

A g e/S ite  1 2  3 4  5 6 7 8 9 1 0
_____ I________________ i___________I___________I_____ I____

N eolith ic  
Neszmély —

Tekerespatak — — 20.5 43 93 — \ — 51 — —

C opper A ge  
A szód—Papi

földek -  -  36 45 106 — j — 61
-  -  19 45 96* — j — 56* -

Kenderes — Kulis
62.22.158 -  -  19 42 93 — j  — 55

B ronze A ge
Csepel—H áros — — 16 42.5 85* — — — — —

-  -  20 38.5 87* -  j -  47.5 -
Mezőkomárom —

Alsóhegy — — 22 40 88 — j — 53 — ■ —
Nyergesújfalu —

Téglagyár i ,
(Brick-yard) -  43 22 41 88 -  -  50.5 -

-  41 18 38.5 80 -  -  44.5 -
-  50.5 24 43 91 -  -  55.5 -
-  53.5 23 41 93 -  j -  56

Tiszaluc —
Dankadomb — — 35 45.5 98 — j — 55* —

P eriod  of the 
R om an E m p ire  

Pilism arót —
I. őrtorony
(W atch tower) — — 19 35 80 — j — 47 — —

* In  the tables, the approxim ate m easurem ents are marked by  an asterisk.
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Cattle — E pistropheus ( continued)

A g e/S ite  1 2 3 4  5 j 6  7 8  | 9  10

A v a r  period  
K iskunm ajsa —

K őkút -  49 22 37 84

14th —17 th 
century 

G yula—Vár
(Castle) -  57 18 41.5 88.5 -  -  57

S capu la
Measurements: 1. greatest length

2. greatest bread th
3. smallest bread th  of collum scapulae
4. b read th  of angulus articularis
5. diam eter of facies articularis

A g e/S ite  1  2  I 3 I 4 I 5__________________________________ L_____ !______I______
N eolith ic

Jászberény—Cserőhalom 62.11.3 — — — 71.5 52*
Neszmély—Tekerespatak — — 51.5 72 52*

-  -  55 68  54
-  — -  64.5 47
-  — — 70 51*

Röszke —Ludvár — — — 77 53

C opper A ge
Aszód —Papi földek — — 49 71 54

-  -  50 73* 51*
-  -  51.5 70

Békásmegyer —BUVÁTI — — 44 — 44*
Fertőrákos — Golgota — — 48 64*

-  — -  70.5 52*
-  -  -  61 46.5

Kenderes-Telekhalom 62.21.17 -  -  -  68  52*

B ronze A ge
Aszód — Gépállomás (Machine station) — — — 56 41.5

Békés—Városerdő
53.1.64 -  -  54 65

-  -  41.5 61 47
-  -  42 -  48.5

43.5 69 49
41 68  -

53.1.65 -  -  -  65 46
-  — -  59 40

53.4.350 -  -  34 -  40
-  -  38 60 42
-  -  — 62.5 42.5

* I n  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m a rk ed  b y  a n  aste risk .
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Cattle — Scapu la  ( continued)

A g e/S ite  1 1 2 3 4  5
____________________________________________ I_________ ;__________ I________________

— -  -  69.5 I 47*
56.20.415 -  I -  51.5 64.5 | 48
60.7.130 -  -  46.5 60 I 44.5
60.7.343 -  I -  43.5 63 49

Dunaújváros — Koszider
858.C — Í — 50 70 50
869.d — j — 44.5 56 41
893.a -  Г  -  50 -  48
895.a — j — -  "6 55
902.a -  -  54.5 72 53.5
924.a — — 37 56 40
924.a -  -  50 -  47
957.a — — — 64 45.5
973.c -  -  47 62.5
973.e — ! — 51 64 47
1040.a  — — 42 56 43
1043.b -  -  -  69 51
1054.a  — — 53 73
1065.a -  -  50 -  51

Füzesabony
644.d '  -  -  59 -  57
651.b 321 -  47 64 46
651 .d -  I -  43 56 39
651 .e. -  -  44 60 41

Jászdózsa 60.24.11 — — 44 58.5 41.5
Nyergesújfalu—Téglagyár (Brick-yard) — 1 — 46.5 60.5 43*

45 63* 43.5
-  -  69 50

— -  45.5 -  43
-  53 69 52*

— — — 70* 50*
Süttő — Hosszúvölgy

62.44.14 — — 43 60* 39.5
62.44.26 — ' — 42 59 38
62.44.35 -  -  51 63.5
62.44.40 - 44 59 45
62.44.95 — ' — 48 56* 38.5
62.44.125 -  47.5 65 50*
62.44.285 -  -  54 70 53*
62.44.452 -  -  56 72*
62.44.681 -  - 40.5 57 45*

— — 56 • 72 —
62.44.940 -  -  46 62.5 48.5

Tápiószele—Tüzköves
239.d -  -  61 74 57
271.d - - 54 69 50
274.b -  -  -  80 57
1142.d -  45 63
1142.c — -  I -  62.5 45.5

Tiszaluc—Dankadomb — — J 48.5 70*
— — — 66  50*
— — 50 67.5 45

I

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .
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Cattle — Scapula  ( continued)

A g e/S ite  1 I 2 3 4 5

55.5 ' 67 53
42 I 60* 42

62.5 47
-  -  71 50*

78 56*
47.5 59.5 46

Iro n  A ge
Budapest — Remete barlang (Cave) j — — 56

53 71 50
74

Helemba —Sziget (Island) — -  — 60.5 47
-  — 55.5 72* 51*

Jászberény —Cserőhalom 62.13.23 — — 51 65* 49*
Mezőcsát — Hörcsögös 65.4.39.Z — — 46.5 62* 43*
Velemszentvid — — 56.5 80 50

P er io d  o f the R om an  E m p ire
Balatonaliga 579.d — — 61 76 56
Budapest—Albertfalva — — — 71 52

-  -  -  72
79

Pilismarót — I. őrtorony (Watch tower) — — 47 62* 44*
Tokod —Erzsébet akna (Shaft) — — — 71* 53*

-  -  -  63* 46*
M igra tion  P erio d  

Apagy — Barucha J. földje
(.7. Barucha’s land) — — 52 70* 50*

-  -  57.5 71 51
65 48

-  — — 75 54
Arka

62.34.47 -  -  43.5 60.5 43
62.34.65 — -  45 -  44*

Garadna 60.12.6 — — — . 59 42
Szabadszállás —Józan ■ — — 46 63.5
Tiszavasvári — Paptelekhát

62.370.2 J — -  47.5 66.5 43*
62.503.3 í — - -  -  72* 48*

A v a r  period
Dócz — Balástyai bekötőút

(Balástya approach road) 62.7.10 — — 53.5 65* 51*
-  — 54.5 65* 50*

Kiskunma jsa — Kőkút — — 49 61 46.5
48.5 61.5 45.5

Mohács- Téglagyár (Brick-yard) — — 49 64 46

lO th — l í t h  century  
Csátalja—Vágotthegy

53.3.97 — ' — I 44.5 60* -
53.3.112 _  — 36 54 41

* In  th e  tab les, th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  by  an  asterisk .
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Cattle — Scapula  ( continued)

A g e/S ite  I  1 2 3 4  j  5

Csongrád — Felgyő 56.10.4 — — 48 66
Tiszalök — Rázom

280.b — — -  6 6  45
314.d -  -  41 54 40

14th — 17th century  
Budavár—Pasa palota (Castle,

Pasha’s Palace) — — 53.5 67* 48
Fonyód

63.3.79 -  — -  6 6  47*
63.3.261 -  -  57.5 72.5 57

-  -  -  61 44
— — — 72.5 —

63.3.262 — -  41 60*
63.3.413 — — I 47 60 42.5

Gyula—Vár (Castle) — — 50 67 46
Kőszeg — Vár (Castle)

63.6.234 — — 53 68  49*
63.6.84 — -  — 56* 40

Nagyvázsony — Csepely
61.21.72 -  -  54 71 51*
61.21.125 -  • -  54 73 -

Tiszaszőlős — Csákányszeg 62.9.3 — — — 69 51.5
Túrkeve — Móricz

54.3.508 — . — — 66  47
54.3.918 — — j 46 -  43

-  -  53.5 68
55.20.3 -  -  I 46.5 62 43

Visegrád
63.5.32 -  — — 65 46*

_  -  -  59* 42*
-  -  -  64* 47
-  -  -  57

63.5.272 — -  -  58* 40
_  -  -  60* 44
— -  -  72* 56
— -  J 49 70 46

64.1.1105 — — I 44 56.5 40.5
— — j 45.5 64 42

64.1.1106 -  -  -  57* 42.5
64.1.1315 -  -  j 50.5 65.5
65.1.21 — — I 45.5 — 43.5
65.1.22 -  — — 63.5 43.5

_  -  -  73 48*
66.1.495 -  -  77* 60*
58.3.88 -  -  — 60.5 40.5
59.1.6 — — ! 54.5 -  50

-  -  j 55 70 50
_  — -  57 41

60.1.23 — — 48 62 46
— — j 44.5 ' — 45

60.8.25 -  -  58.5 78 54

* In  th e  tab les, th e  a p p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  a ste risk .
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Cattle — Scapula  ( continued)

A g e /S ite  1 2  3 4  5

60.21.147 — -  -  55 41
61.1.117 -  -  44.5-:- 60 -
61.1.246 — — — ’ 77 54
61.1.341 -  -  54 61
61.1.866 -  — 46.5 62.5 42.5

-  -  65 45
61.1.990 -  -  47.5 58.5 42
61.1.1583 -  -  -  72 -
61.1.1809 - - - - -  47.5

53
61.2.25 — -  44 -  45*

-  -  -  65* 51*
44 -  40*

-  -  61* 50*
62.1.20 _ _ _ _ _  73 52
63.1.6 -  — 43 60* 40
63.3.43 -  -  58.5 -  50*

71 50.5
-  57 72 58

-  -  47 62.5 44
-  46 62 -

71 47
-  75 57.5

63.3.46 _  „  _  70.5 56*
68.2.4 -  48 67 45.5
68.2.266 — — — 75 56.5

H  um erue
M easurements: 1. length

2. breadth  of proximal 
epiphysis

3. smallest b read th  of 
diaphysis

4. bread th  of distal epiphysis
5. diam eter of proximal epiphysis
6. smallest diam eter of diaphysis
7. diam eter of distal epiphysis

A g e/S ite  I 1 j 2 3 j 4  6  ! 6  7

N eo lith ic
Neszmély—Tekerespatak — j — — 79 — — 81

7 7  -  -  7 7

C opper A ge
Aszód —Papi földek — — — 85 — — 83

-  -  35.5 86* -  45
-  j — — 82 — — 80.5
-  j -  38 80 -  46 82
-  I 109 -  -  116

-  38 -  -  49 79
80 -  46 82

* I n  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  aste risk .
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Cattle — H um erus ( continued)

A g e/S ite  1 2 3 4  5 j 6  7

Fertőrákos — Golgota — — 35 77 — 42.5 78
Szabadszállás—Ágostonhalmi dűlő

(Baulk) — — 37 85 — 47 80
-  -  37 85 -  45 -

Tiszaszőlős — Csákányszeg 62.6.186 — — — 78 — — 76

B ronze A ge  
Békés—Városerdő

53.1.68 -  -  -  63 -  -  62
-  — -  81 -  -  78

53.4.353 -  -  34.5 72 -  43 72
-  -  31 68  -  40.5 69
-  -  -  6 8  -  37.5 70
-  -  -  65 — 44 64

53.4.355 -  — 29 -  -  36.5 -
-  -  28 -  -  35 -
-  -  31 — -  35 -
-  _  34.5 -  -  42 -

56.20.309 -  -  32 74 — 39 73.5
58.18.36 -  -  -  72 -  -  79

-  -  -  82 -  -  84
60.7.250 -  -  32.5 69 -  40 67
62.19.220 -  -  37 84 -  43 75*

Csepel —Háros — — — 82 — — 82
Dunaújváros — Koszider

847.0 -  -  31.5 70 -  39.5 -
860.b -  -  -  67 — -  64
938. b -  -  -  72.5 -  -  76
939. d -  -  31 -  -  40.5 -
954.a — — — 6 6  — — 66.5
956.a -  -  -  62 -  -  61.5
956.b -  -  -  80 -  -  78
968. a -  -  29 67.5 -  38 70
969.0 -  — 31 -  -  39
969. e -  — — 83 -  -  85
969.f -  -  -  84 -  -  81
991.b — 34 77 — -  83
1005.d -  -  -  85 -  -  80
1023.a -  -  33 73.5 -  39 70
1038.e -  -  28 6 6  — 34 62
1040.c -  -  33.5 68.5 -  49
1043.e -  -  31 -  -  38
55.9.9 -  -  -  78 -  46 82

Jászdózsa 60.24.12 — — — 81 — 41 74
Mezőkomárom — Alsóhegy — — 32 65 — 38 63

-  -  77 -  -  76.5
-  -  -  74 -  40 72

Nyergesújfalu—Téglagyár (Brick-yard) — . — 30 74 — 37.5 —
-  -  36 80 — 43
-  -  39 85 -  42
-  -  32 76 -

Süttő — Hosszúvölgy
62.44.317 -  -  40 85 -  46
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Cattle — H um erus ( continued)

A g e/S ite  1 2 3 4  5 6  7

62.44.390 — — 33 69 — 42 71
62.44.453 -  -  -  86  -  -  82*

Tápiószele — Tűzköves
256.b -  — 31 66  -  — —
256.b -  -  _  69 -  — - —
1138.d -  94 -  -  96 -  -
1142.a _  _  36 — — 44 —
] 162.e -  — 28 69 — 35 68
1220.a -  -  36 77 -  45 77
Tiszaluc — Dankadomb — — — 81 — — 79

-  -  -  79 -  -  78
70 -  -  68

32 68  -  38 70
-  -  -  79 — ' -  77

-  31 72 — 40 70
32 77 -  38 -

-  — 85 — 48 80
-  88  -  -  85

-  -  — 75* -  39 71
Valkó — Erdőgazdaság (Forestry) 55.6.11 — — — 68  — — 61

Iro n  A ge
Felsőtárkány—Várhegy _  _  _  70 — — 69
Helemba — Sziget (Island) — — — 85 — — 79*

-  -  82 -  -  79
-  -  -  82 -  40 75
-  -  — 70 — — -

J  ászfelsőszentgyörgy—Turóczi-tanya
(Farmstead) 62.1.33 — — _  7g _  4 2  —

Mezőcsát — Hörcsögös
59.10.4 -  _  25 -  -  28 -
59.10.11 291 95 35 79 101 39 75
59.10.19 253 -  29.5 -  -  35 65
62.26.5 281 94 32 76 99 38 69
62.26.21 261 80* 29.5 67 93 34 65
62.26.56 253 78 28.5 69 87 33 65
62.26.68 267 83 31 68  95 38.5 71
62.26.91 270* -  34 85 -  47 78
62.26.201 — — 32 73* -  40 78
65.4.40 259 83 31 69 90 33.5 67

P erio d  of the R om an  E m p ire
Budapest —Albertfalva — _  _  78  _  _  gg

69 -  -  -
-  -  28 -  -  -  -

Pilismarót —I. őrtorony (Watch tower) — — 26 — — 30 —
-  29.5 — -  39 —

M ig ra tio n  P erio d
Szabadszállás —Józan j  260* — 32 — I — 37  j  

260* -  31 -  -  38 -
.

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m a rk ed  b y  an  asterisk .
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Cattle — H um erus ( continued)

Age/Site 1 2 3 4 5 6 7

. i - |
A v a r  p eriod

Dóc — B alástyai bekötőút 
(Balástya approach road)

62.7.11 -  i — 36 81 -  44 72
62.7.11 -  -  36 79 -  45 73

Halim ba
62.45.1 -  -  29* 68* —■ 35 66
62.45.10 255* 74 30 — 84 36 65*
62.45.17 -  -  28.5 65 — 33 58
65.10.25 262* 85.5 28.5 69 97 34 67.5
65.10.118 -  -  30 67.5 -  36 66*
65.10.149 285* -  34 84 105* 40 76
65.10.172 -  -  28 65 -  37 65
65.10.173 293* 76* 28 66 77 33 60
65.10.189 285 90 30 69 91 39 71
65.10.190 -  -  29 70* -  39 73

Kiskunm ajsa — K őkút 277 89 35 71 98 38 71
35 74 99 37.5 71

Mohács — Téglagyár (Brick-yard)
8. 258 -  26 - - 30
9. 283 — 30 -  -  39

Szentes — Berekhát 62.3.6 — — 39 87 — 47 79
-  38 87 -  48 79

Szentes —K aján 61.36.1 235 76 28.5 62.5 — 33 55

lOth — IZth century
C sátalja—V ágotthegy 53.3.122 — — — — 39 69
Csongrád — Felgyő 67

56.10.24 -  -  26 -  32
56.10.81 -  — 37 70 -  39 68.5

K ardoskút — H atablak
56.1.285 -  -  64 -  41 62
58.4.21 -  -  -  62 - 65

Szarvas—Rózsás 59.8.107 — — — 67 — 38 67
Tiszalök — Rázom

418.d 238 70 27 63 84 32 64
829.b -  -  27 -  -  36

Tisza vasvári — Paptelekhát 62.395.1 — — — 78 — — 74

l i í h — 17th century
Fonyód 63.3.264 — 87 — — 88
N agyvázsony— Csepel 61.21.73 — — 34 82 — 37 68

-  34 80 -  38 67
Túrkeve — Móricz

54.3.511 -  -  30 -  -  35.5
54.3.744 — — — 69 — — 08

Visegrád
58.3.31 - -  81 -  77
59.6.21 -  35 -  -  43
61.1.868 -  -  -  62 -  -  67
61.1.1810 -  -  -  67*
62.1.23 -  34 -  -  42

* In  the tables, the approxim ate m easurem ents are m arked by  an  asterisk.
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C attle  — H u m eru s ( co n tin u ed)

Age/Site 1 2 3 4  б  6 7
____________________________________I________________________________

62.1.395 -  -  27 62 -  32 61
63.1.8 : -  -  -  64.5 -  -  61
63.3.50 I  -  -  29 68 -  38.5 70

-  -  — 66 -  37 65
-  -  36 77 -  45 -
-  — -  87 -  -  90
-  -  32 74 -  40 70
-  — — 87 -  42 -
-  — ' — 80 -  -  79
-  -  27 67 -  34 63

63.5.36 -  — -  86* -  -  82*
63.5.278 -  -  -  19 -  43 70
63.5.78 -  — — 81 — — 73

Buda —vár —Pasa palota
(Castle, Pasha’s Palace) i — — — 83 — — 78I

R a d iu s
Measurements: th e  same as those of th e  humerus.

A g e/S ite  1 2 3 4  5 6 7

N eolith ic
Békásm egyer—Vöröscsillag TSz

(Cooperative) — — — 78 — — 57.5
Jászberény —Cserőhalom 62.11.4 — — — 71 — — 47*
Neszmély—Tekerespatak — 97.5 — — 50 — —

71 -  -  43
-  75 -  -  48

-  -  -  71 -  -  48
85 42.5 -  42 22.5 -

-  -  -  66.5 -  -  43
-  83 -  -  57

-  64.5 39 -  34.5 -  -
-  79 -  -  40 -  -

-  72 -  -  47
Röszke —L udvár — 89 — — 44 — —

C opper A ge
Aszód —Papi földek — — — 75 — — 45

-  -  -  75.5 -  -  45
-  91.5 _  _  47 -  -
-  95 — — 50 — —
-  — — 80 — — 51.5
-  88 — -  44* — —
-  95 — — 46 — -
-  -  -  75.5 -  -  46
-  87* -  -  45.5 -  -
-  87 -  -  43* 25 -
-  94 -  -  45.5 -  -

* In  the tables, the approxim ate m easurem ents are m arked by  an asterisk.
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C attle  — B a d iu s  ( con tin ued)

Age/Site 1 2 3 4 5 6 7

-  -  -  81 -  -  51
-  -  -  69 -  -  45
-  89 — -  48.5 -
-  71 — — 39* —
-  -  -  80 -  -  47
-  -  -  78 -  -  48
-  -  -  70* -  -  44

Békásmegyer-B U V Ä T I -  88 — -  45
Fertőrákos — Golgota — 85* — — — —
K enderes—Telekhalom 62.21.10 — 86 — — 42.5 — —
Szabadszállás—Ágostonhalmi dűlő

(Baulk) 315* 87 45.5 79 50 26 49
Tiszaszőlős — Csákányszeg

62.6.188 -  78* -  -  37
62.6.195 -  75.5 -  -  39
62.6.262 — -  — 71 — — 44

B ronze A ge
Békásm egyer—BUVÁTI — 86.5 — — 43

-  — ■ — 55.5 -  -  35
-  75 -  -  53*

Békés — Városerdő
53.4.359 -  -  76 -  -  47

-  -  -  65 -  -  48
-  -  -  62 -  -  38

53.4.360 -  -  -  73 -  -  42
-  _  — 62 — — 38
-  -  — 68.5 — — 44
-  — 62 — — 42

56.20.83 — 81 -  -  40
56.20.97 -  75 — -  38
56.20.311 -  73 — -  41

-  70.5 -  -  37.5 — -
56.20.312 -  -  -  75.5 -  -  44
56.20.416 -  74.5 -  -  38 -
56.20.584 — . 74 -  -  39 -  -
56.20.642 - .  66* — -  33.5 -  -
58.18.40 -  72 37 — 37 18

77 — — 42 —
-  80 -  -  41

58.18.41 -  -  -  80 -  -  48
58.18.42 _  _  _  77 — — 51
60.7.133 -  83 -  -  43.5 -  -
60.7.398 -  67 -  -  34
62.19.12 -  72.5 — -  35* -  -
62.19.359 -  84* — -  45* -

Csepel—H áros — 77.5 j — — 40.5 —
-  79 I -  -  41.5 -
-  — — 72 — — j 44
-  — — 73 — — ! 42.5
-  -  -  80 -  -  j 47
-  88* -  -  46* — —

* In  the tables, the approxim ate m easurem ents are m arked by an  asterisk.
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C attle  — R a d iu s  ( con tin ued)

Age/Site i  1 2 j 3 4 6 6 7

73* 40* _  37* _  _
64 -  -  38
67 -  -  43

302 87 42 79 44.5 23 49
87 -  -  44* -  -

84 -  -  54
78.5 -  — 40.5 -  —
79 — — 40 -  -

74.5 -  -  48.5
79 — — 40* — —
79.5 -  -  41* -  -

D unaújváros — Koszider
847.d -  70 35 -  38 19 -
847.e -  -  -  72 -  -  39
863.b -  -  -  74 — -  43
880.d — -  -  71 -  -  39
894.d — -  40 72 — -  46
902.b 301 82.5 43 78 -  23 44
904.b -  71 40 — ' — -  -
906.b 290 81 43 74 43.5 26 44
913.a 275 76.5 40 70 -  21 40
913.b 253 68 34 56 -  17 36
917.d — — — 75 — -  48
921.c 302 88 45.5 -  44 25.5 -
924.b 241 -  32 59 34 17 35
924.d — — — 77 — — 49
930.b 281 82 39 68 44 23 41
932.e _  _  _  76.5 -  -  51
938.c 241 75 35.5 61 38 19 40
946.e 288 83 45.5 72 42.5 25.5 44
949.c -  89 -  -  43 -  -
949.d -  -  — 65 — -  36
953.b 287 -  36 69 — 22 43.5
956.c — — — 69 — — 46
975.a -  -  -  78 -  -  45
986. d -  — -  64 — — 42
987. b -  -  -  64 -  -  42
994.d -  -  -  75 -  -  45
996.e -  — -  69 — -  41
998.b — -  -  76 — — 50.5

lO ll.b  -  -  -  75 -  -  50
1105.e -  75 -  -  38 -  -
1008.d -  69 35 -  — 18 -
1016.d -  -  -  76 -  -  43
1023.b -  79 -  -  42.5 -  -
1023.d -  -  _  74.5 -  -  41.5
1049.C — -  — 79 — — 50
1054.b 283 84 43.5 73.5 — 24 45
1060.b — 84.5 -  — 46.5 — -
1062.C — 87 — — 44 — —
1062.d -  80 -  -  40.5 -  —
1067.C -  87 -  -  41.5 -  -

I
* In  the tables, the approxim ate m easurem ents are m arked by an  asterisk.
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C attle  — R a d iu s  (co n tin u ed )

Age/Site 1 2 i 3 4 | 5 j 6 7__________________________________ !_________; I I
55.9.19 -  80 37 -  40.5 ! 21 -

Füzesabony
652.C 285 80 42 70 41 ! 21 40
652.d 253 70 37 58 -  j 18 40

Mezőkomárom — Alsóhegy — 75.5 - — 40* ; — —
_  _  _  68* -  -  46*
— -  -  68 — — 46
— 73* — — 38 — —
— -  — 78 — — 47
— 92 — — 48 —
— — — 75 — — 46
— 84 -  -  45 — —

Mezőlak 60.25.5 — 78 — — 45
N yergesújfalu—Téglagyár (Brick-yard) — 83 — 42.5

253 74.5 36.5 63.5 37 21 41
— 75* -  -  38 — -

87 -  -  47.5 —
308 86* 42 77* 45.5 1 25

-  — 72 — — 46
— -  — 68.5 -  j  -  42.5
— 72 — -  36* — -
— 73 38 -  37 19.5 -
_  _  37.5 — 39 I 20.5 -

75 50
68.5 -  -  37.5 -

Süttő — Hosszúvölgy
62.44.41 -  -  — 60 -  — 37.5
62.44.100 -  -  -  70 -  — 45
62.4.253 -  83* — — 43
62.44.254 — -  — 63* -  -  42
62.44.340 -  81 -  -  43
62.44.391 -  80 -  ' — 41
62.44.442 • — -  -  76 -  -  46
62.44.455 ■ — -  -  70 -  -  44
62.44.456 -  -  -  76 -  -  50
62.44.739 -  -  -  66 -  -  43
62.44.924 -  -  — 81 — — 51
62.44.937 -  90 -  -  46
62.44.994 -  75 -  -  40.5 | -

Tápiószele—Tűzköves
258.c -  79 43 -  40
1115.d -  78 -  -  39
1115.e -  -  -  70 — ' — 43
1126.C -  -  -  73 -  43
1129.d -  -  -  84 -  -  57
1142.b -  76 -  -  38
1142.d -  -  69 — -  45
1142.e -  79 — -  51

— — _  81 — — 52.5
1163.a -  69 35 -  37 20
1175.C — -  -  74 -  — 47
1188.c -  88 -  -  45 -

* In  th e  tables, the approxim ate m easurem ents are m arked by  an asterisk.
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Cattle — R a d iu s ( continued)

Age/Site I 1 i 2 3 4 5 j 6 J 7

l m . d  -  ! -  -  83 -  - . 5 5
1190.a -  -  -  75.5 -  -  50
1195.0 -  -  -  70.5 -  -  I 47
1220.d 287 79 42 73 39 25 41
1220.e -  90 46.5 -  -  28
1220. f  ' — 91 -  -  48
1221. a — — — 76 — — 49

81 -  — 51
Tiszafüred — Ásotthalom 273 — 37.5

Iro n  A ge
Felsőtárkány —Várhegy — 82

75 -  39
83 -  72.5 43 -  52
67 -

H e le m b a -Sziget (Island) 264 76 37.5 66.5 40 21.5 43
313 87 43 72 44 24.5 47
■ — 82 -  -  42 — -

65 -  -  40
-  78 -  -  38.5 -  -

67 -  40
76 — — 46

-  76* — — 39 —
— -  72 — — 50*

Koroncó — Tószer dűlő (Baulk) 242 67 33 57.5 32 17.5 38
Mezőcsát — Hörcsögös

59.10.5 221 72 31 60 36 18
59.10.12 278 81 39 70 42 21 44
59.10.20 248 -  36 60 36 18.5 41
62.26.6 273* 76 36.5 67.5 39.5 21.5 42
62.26.22 -  -  -  65.5 -  -  43
62.26.57 244 69.5 33 59 36 19 36
62.26.69 257 72 36 62 37.5 21 37
62.26.92 274 82* 45 -  43 25
62.26.233 -  -  -  67* -  -  42*
65.4.41 247 72 34 62 38 20.5 43

Ó huta — Nagysánc — 68* — — 32
-  -  -  56.5 -  — 32

70* -  -  36* -
258* 75* 37.5 -  37.5 19.5 40*
262 73.5 38 64 37 21 44

Tápiószele
5.5.23.24 -  -  50 -  _  33
55.23.25 -  -  -  73 -  -  51
55.23.45 -  -  -  73 -  -  53

Veszprém —József A ttila  u tca (Street)
59.9.92 268 81 38.5 69.5 40 22 43

P erio d  of the R om an  E m p ire
Balatonaliga

578.c -  77 -  _  42 -

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .
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Cattle — R ad ius ( continued)

Age/Site 1 2 1 3  4 5 6 7
__________________________________ I__________________ I____

608.b _  84 42 — 42 22 —
55.21.24 — 81 — — 44 — —

B udapest — A lbertfalva — 94 — — 50 — —
307* — 41 — — 23 —

34.5 -  — 18.5 —
70 — -  42

306 81 42 75 41.5 23 49
-  76* -  -  -

267 -  37 -  -  22 37
83 -  -  41.5 -  -

87 -  -  58
6 8  — — 49

Pilism arót —I. őrtorony (W atch tower) — 90* — — 4 5 . 5  — —
Tokod —Erzsébet akna (Shaft) — — — 80 — — 51

82 -  _  40.5 -  -
-  -  -  67 -  -  43.5

M igration Period
Arka 62.34.66 — 7 4  _  _  4 0 * _  _
G aradna 60.12.19 250* 72 36 63 38 20 40
Mezőkövesd 60.29.12 — 72* 35 — 38 17 —
Szilvásvárad

63.7.211 -  67.5 -  -  36 -  -
63.7.300 -  62.5 — _  36 -  -
63.6.439 -  77.5 — -  40.5 -  -

A var period
Bokros —Fehérkereszt — — — 62* _ _ 4 4

Kiskunm ajsa — K őkút 269 75 39.5 6 6  40.5 22 43
268 76.5 39.5 66.5 40.5 22 44

Szeged—Makkoserdő
62.2.17 285* 82 40.5 70 41 22 44
62.2.74 278* — 39 — — — —

285* 82 40 70 42 22 44
278* -  38 — -  — -

Tiszavasvári — Koldusdomb
grave 8  — — — 6 6  — — 41
grave 19 — — — 69 — — 50
grave 23 — — — 64 — — 41

10th  — 13th century 
C sátalja—Vágotthegy

53.3.13 -  -  34 -  36 19.5 -
53.3.14 -  67 — — 34 -  —

K ardoskút — H atablak
56.1.68 — — — 56.5 — — 36
56.1.248 -  — -  60.5 -  -  41
56.1.286 -  72 — ■ _  38 -  -

K ardoskút
58.4.49 — — — 65 — — 44
58.4.186 -  78 37.5 -  40 -  -

Szarvas — Rózsás
59.8.17 -  77 -  -  40 -  -

* In  th e  tab les, th e  ap p ro x im a te  m easu rem en ts  a re  m a rk ed  b y  an  asterisk .
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Cattle — R a d iu s  ( continued)

Age/Site 1 2 3 j 4 В в 7

59.8.108 73 -  _  43
59.8.185 67 -  -  35

Tiszalök — Rázom
285.a -  65 -  -  36 — -
417.a 286 -  39 65 40 21 45
417. b -  78 38
418. e — 66 31 — 35 19

14th—17tli century
B udavár —Pasa palota (Castle, Pasha’s

Palace) -  68 33.5 -  35* 16.5 -
68.5 -  -  35* -  -
72.5 36.5 -  38 21 -
76.5 -  -  41.5 -  -
83 — -  44* -  -

-  71 -  -  42.5
Fonyód

63.3.80 -  78 -  -  38 -  -
63.3.143 -  76.5 -  -  38.5 -  —
63.3.269 -  76.5 — — 35 -  -

G yula—Vár (Castle) — 80 — — 40 — —
Nagyvázsony — Csepely

61.21.74 294 78 38 69 41 21 47
294 77 38 69 40.5 21 47

61.21.177 ! 285* 83 38 74 43.5 22 48
61.21.127 -  -  -  72.5 -  -  45
61.21.215 — 81 42 -  42 24
61.21.301 -  69 33.5 -  36 19.5 -

Visegrád
58.3.7 — — -  71 — -  48
58.3.32 -  66 -  -  43 -  -
58.3.67 -  72 — -  -  _  —
59.1.9 287 -  40 72 40 21 42.5
59.4.8 — — — 59 — — 44
59.6.26 j — 81 — — 38 — —
59.6.372 239 66 22 60 34 18 41
59.6.373 — 73.5 -  -  40.5 —
59.8.10 -  74 — — 37 —
60.1.28 — 78 — — — — —
60.2.22 -  -  -  63 -  -  42
60.2.57 -  87 -  — -  -  -
60.6.26 -  80 -  -  -  -  -
60.7.7 -  69 -  -  35 -  -
60.9.11 -  69 -  -  36.5 -  -
60.9.221 270 -  38 -  -  21 42
60.13.118 -  -  -  64 70
60.13.19 -  -  38.5 -  38 21.5 -
60.13.20 -  -  -  84 -  — I 50
60.15.42 325 — 36 83 -  27 53
61.1.122 — 72 — — 39.5 -  -
61.1.251 -  65.5 31 -  39 -  -
61.1.347 -  -  -  61 -  -  38

* I n  th e  tab les , th e  ap p ro x im a te  m easu rem en ts are  m ark ed  b y  a n  asterisk .
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Cattle — R a d iu s ( continued)

Age/Site 1 2 3 4 5 6 7

61.1.405 -  * 87 — -  41 — -
61.1.459 — I 70 — -  34 -  -

-  I 77.5 -  -  41 -  -
-  69.5 -  -  36.5 -

61.1.657 -  -  -  64 -  -  46
61.1.658 -  69 36 -  — 18.5 -
61.1.659 -  -  -  67 -  — 52
61.1.872 — 70.5 -  — 35* —
61.1.1062 — 72.5 -  -  37.5 -
61.1.1104 -  91 -  -  48.5 -
61.1.1147 -  . -  72 -  -  45
61.1.1329 -  -  -  74 -  -  42
61.1.1331 -  85 46.5 -  44.5 26
61.1.1440 241 67.5 34 56 35* 20 36
61.1.1430 241 65.5 34 56 35* 20 ' 36
61.1.1642 -  -  -  74 _  — 41
61.1.1841 — 75 40 — 42.5 — —
61.2.36 — -  -  62.5 -  — 40.5
62.1.28 -  83 -  -  45.5 -  -
62.1.399 -  64 32 -  35.5 20.5 -
62.1.400 -  88.5 -  ~  41* -
63.3.54 -  -  -  60.5 -  -  38

61 -  -  37
_  _  -  67 -  -  43
-  -  -  77
-  -  -  61 -  -  40

63.3.55 — -  — 75 -  — 45
63.3.59 -  78 -  -  42*

-  67 — — 35 — —
-  70.5 -  -  36 — —

85.5 -  -  44
73 -  -  37

-  71* 38 -  37 20 -
-  83 -  -  39 -  -
-  77 42 — 43 22
-  88 -  -  41.5 -  -
-  -  34 -  -  21
-  83 — — 43 —
-  70 — — 37 — -
-  83* 43 -  45 23.5 -
-  90 45.5 — 47* 26 -
-  83
-  85 -  -  44.5 -

63.3.59 -  73* -  -  38* -  -
68.2.269 -  -  -  73 -  -  44
68.2.270 -  82 42 -  -  22.5 -
68.2.317 -  79.5 -  -  41.5 -
68.2.670 -  68 -  -  35.5 -  -
68.2.918 -  76 — -  40* -

Túrkeve — Móricz
54.3.64 -  71 -  -  37* -
54.3.170 -  67 34 -  -  18.5 -

* In  th e  tab les , th e  a p p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .
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Cattle R a d iu s  ( continued)

A g e/S ite  1 2  3 ( 4  5 6 -7

— 74 -  — 38 -  -
54.3.258 -  67 32 34 16
54.3.325 ' -  -  -  64 -  -  38
54.3.429 -  72.5 -  -  39.5 -  -
54.3.430 — — — 64 42.5
54.3.512 -  97 48 -  43
54.3.516 65 -  -  44
54.3.640 -  -  -  77 -  -  50
54.3.848 265* 74 37 60 36.5 20 43
54.3.849 -  -  -  66 -  -  43
54.3.920 -  87 -  -  . _  _

M etacarpus
Measurements: the same as those of the humerus

Age/Site I 1 I 2 I 3 I 4 5 I 6 j 7

N eolithic
Békásm egyer—Vörös Csillag TSz

(Cooperative) — 62* 31.5 — 38
71 — -  41

Békásmegyer 63.28.1 — 53 — - 34
D évaványa — Sártó 61.16.1 — — — 65 — — 36

70 -  -  47
Jászberény — Cserőhalom 62.11.6 — 54* 27 — 34* —
Neszmély — Tekerespatak — — — 62 — 23.5 34.5

-  -  -  64 -  35
-  67 24 35.5

-  59 33 -  42 -
-  — — 67 — — 36

58.5 23.5 33
63.5 - 24.5 33

-  58.5 -  -  38.5 -
71 -  24.5 37

66 -  -  44.5 -
66.5 -  24.5 35*

Tiszaluc -  Vályogos — — — 60.5 — 25 35.5
Tiszaszőlős — Csákányszeg 62.5.15 — 56.5 4 2
Tisza vasvári — Keresztfái

63.5.1 -  56* -  -  35.5 —
63.7.1 -  55 28.5 33.5 -  -

Copper Age
Aszód —Papi földek — — -  63.5 — 23 35

58.5 36 -  44
59 34 -  39

59.5 -  24.5 35
64 -  -  ! 34.5

* In  th e  tab les, th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  a n  asterisk .
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Cattle — M etacarpus (continued)

Age/Site 1 2 8 4 5 6 7

-  — -  63.5 -  — 35
-  67.5 40 -  46.5 -
-  65 -  -  40* -  -
-  60 -  -  36.5 -  -
-  -  -  57.5 -  -  34*
-  67 — — 41 — —
-  67 -  -  43 —
-  58 -  -  38.5 -
-  — — 70.5 -  26.5 36
-  65.5 -  — 42 —
-  -  -  69.5 -  28.5 33
-  -  I -  60* -  24.5 35*

B ékásm egyer — BU V Ä TI — — ' — 62.5 — — 33*
51.5 -  -  32 -

-  -  ! -  70 -  24 37
64 -  -  37.5 -

-  -  -  56 — -  30*
-  — — 57* — 23 32*

F e rtő rá k o s—G olgota — 52.5 — — 34
-  -  ; -  57* -  20.5 30*
-  -  ■ -  59 -  -  •

S zab adszá llás—Á gostonhalm i dűlő
(B aulk) 206 61 35 68 42 24.5 36.5

206 6 2 .5 1 35 68 42 24.5 36.5
Tiszaszőlős — Csákányszeg

62.6.50 — — — 68* — 24 37*
62.6.171 -  55 -  -  34.5 -  -
62.7.10 177* _ _ _ _ _

B ronze A ge
Á roktő  — D ongóhalom  189 55.5 32 57 33.5 18 30
B é k ásm e g y e r-B U V Á T I 179 48.5 27 52.5 34 20 29.5

201 58 31.5 60.5 38.5 22 32.5
167* -  -  52* -  -  27*

-  _  _  54.5 ■— -  30
190* 58 37 65 40* 23 34*

B ék és—V ároserdő
53.1.80 -  59 -  -  38.5 -

_  60 32 _  42
53.1.80 -  59 36 -  38 -

-  48.5 25 -  30.5 -  -
-  55 28.5 -  35 -
-  52 — — 32

53.1.81 _  -  -  60 -  21
-  -  -  58.5 -  18 26.5
_  _  _  61.5 — 21 31.5
-  -  _  64.5 -  21 32

53.4.365 — 53 28 -  33 -
_  55 _  -  33
_  52 -  -  35 -  -

57 -  _  38 -  -
-  58 -  -  38.5 -  -

* In  th e  tab les, th e  ap p ro x im a te  m easu rem en ts  a re  m a rk ed  b y  a n  asterisk .
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Cattle — M etacarpus (continued)

Age/Site 1 2 3 4 5 6 7

53 29 -  33 -  -
52 -  -  36 -  -
57.5 -  — 38 -  -

— 49 — — 34 — —
— 52 29 — 31.5 -  -

53.4.366 — -  — 60 -  20.5 29.5
-  69 -  29.5 38

66 -  29
53.5 -  -  27.5

-  52 -  19
-  65 -  26 36
-  57 -  18

56.20.9 -  -  _  53 -  19 28.5
56.20.314 162* -  30 61.5 -  20.5 42
56.20.315 -  54 -  -  33.5 -  -
56.20.316 -  — _  51 -  19 27.5
56.20.426 200 51.5 27 54 33 20 30
58.18.48 190* 60 — -  39 -  32*
59.18.49 — 63 36 -  38 -  -

-  49 26 -  30 -  -
-  49 26 -  32 -  -

58.18.51 -  -  -  53 -  20 27.5
60.7.50 180 50 29.5 54 33 19.5 28.5
60.7.94 193 51 30 56
60.7.135 172 50 25 51 32.5 18.5 26.5
60.7.198 _  67 40 — 45* -
60.7.695 172 47 29 53 35 19 28
62.19.13 -  ■ -  -  62 -  23 33
62.19.55 — 51 29 — 33 — —
62.19.135 _  _  30.5 -  -  20.5 -
62.19.261 _  52.5 27.5 -  31 20.5 -

C sepe l-H áros 214 63 37 70* 40 24 35
— 58 35 — 34 — —
— -  -  53 — 20.5 29.5
— -  — 55.5 — 21 32
— — — 60 -  24.5 —

71 -  22.5 37.5
-  -  -  71 -  -  39

60 -  -  39
-  65 38 -  43 -  -
-  50 29 -  36* -

-  68.5 -  23 35*
68.5 -  -  40 -  -

62 -  21.5 32*
72* -  26 37*

66 — — 41 — —
68.5 -  -  46 -  -

-  68.5 — — 43 — —
— — 68 — — 37.5

202* 60.5 35 -  40 25 35*
70* -  26.5 35*

* I n  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .
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Cattle — M etacarpus (continued)

A g e/S ite  1 2 3 4 5 6 7

-  62 35 -  t 43 23.5 -
-  _  _  61 I -  22 32

D unaújváros — Koszider
848.a 176 57 30.5 55 | 35 20 30

197 52 31 56 I 34.5 21 31
196.5 52 29 51 | 36 20 30
181 56.5 33.5 62 j 36 20 32
174 49 27 50 ! 31 18

863.c 197 59 36 63 39 22
189 60 34 62 I 38 22.5 33

863.d - 61 35 — 37 21
867.e -  -  -  58 J -  23.5 33
869.f 186 51 29 52 ] 31 20 28
888.b 180 54 36 59 | 37 21 30
895.c -  -  -  56 -  20.5 30.5
900.d — -  28 -  I — 18
902.c 198 61 34.5 66 Í 42 22 34
906.c -  -  — 49 I -  20.5 -
909.d -  -  -  63 I -  24 33
911.0 199 59.5 34.5 63.5 37 23
915.e -  65.5 j -  24
917.f  199 60.5 32 62 | 40 23 33
924. e -  61.5 35 — | 41 21
925. a 194 52 30 56.5 J 32 20 31

174 46 25 49.5 31 17 28
938.e 179 46.5 27 50 33 19 28

170 46 27 50.5 ! 34.5 19 27
947.c — 47 — — J 33
950.a 164 49 28 51 j 30 16
950.b -  67.5 -  -  Í 42.5
953. e -  53.5 -- -  30
954. C 183 47.5 28 51 ! 33 20 27
957.b 202 58 32 60 ! 36.5 21.5 31
959.a -  -  -  51 i -  18.5

, 968.b 176 56 34.5 62 | 36 20 30.5
970.b 182 -  29 63 Í 41.5 20.5 31
970.C - 49 25 34.5 18
974. b 178 48 28 50 ; 33 19 27
975. c -  52.5 30 -  i -  20.5
987. c -  -  -  56 j -  -  32
988. b 49 -  -  36
988.C -  71 -  -  45.5 -
995.a -  50.5 -  -  39
995.b -  63.5 34
998.C -  -  -  62 -  -  32
1002.c 190 -  27.5 53 -  21 30
1012.d 195 54.5 26.5 5 4 .51 35 19.5 32.5
1012.e -  -  i -  62.5 -  22 33
1016.e -  - -  67 -  26 36
1024.b 187 52 28 55 34 20.5 30
1036.C — 27 -  -  19.5
1062.e 174.5 51 30 54 35 19 29

* In  the tables, the approxim ate m easurem ents are marked by  an asterisk.
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Cattle — M etacarpus ( continued)

A g e/S ite  j 1 2 3 4 5 6 7

1067.b 174 47 28 51.5 29.5 18 27
1076.e 190 -  32 55 33.5 20.5 27.5
55.9.26 195* -  29 59 -  19 -

Fertőboz — Gradinahegy 185 53 30 59.5 33 20.5 31.5
Füzesabony

652.e — 60 — — 36 — —
655.f 187 55 31 60 33 19 31

Kelebia, grave 71.a 186 57 32 — — 20.5 —
Mezőkomárom — Alsóhegy — — 31 — — 22.5 —

55.5 30.5 -  33.5 -  —
60 -  -  42 -  -
55 -  -  36 -  -
63 35.5 -  39.5 -  -

Nagykálló
61.25.42 _  59 35 — 40* -  -
61.25.108 182* 58 35 64 37.5 22
61.25.200 — 53 — -  33.5 —

N yergesújfalu—Téglagyár (Brick-yard) — — — 63.5 — 21 33
59 33.5 — 41 — -

195 62* 36 67.5 37.5 22 36
193* 60.5 -  -  38.5 -  -
188* -  -  64.5 -  21 34.5
209 59.5 35.5 66 42 23 35

-  68 -  23.5 37
52.5 29 -  33 19 -

-  -  -  68* — 25 36*
-  53.5 -  -  36 -  -

195* 57 34 -  38 21.5 -
-  63.5 -  23 37

-  -  63 -  22 35.5
203 55.5 32 60 35 23 34*

50.5 -  ' -  33 -  -
50* 27 -  32* 20 -
62 -  -  42 — —
58 -  -  40* -  -

-  55 -  20.5 31*
Süttő  — Hosszúvölgy

62.44.43 -  -  — 65 -  -  33
62.44.96 — — — 62* — 21 33*
62.44.101 171 -  27 50 -  18.5 -
62.44.155 181 48* 26 50 31 18.5 28*
62.44.157 — — — 35 -  22 32.5
62.44.281 190* — _  • _  _  _  _
62.44.269 -  — -  52 — 19.5 29
62.44.318 -  62 36 -  40 -  -
62.44.341 173 53 31 56 35 19.5 29
62.44.369 — 65 38 -  39 -  -
62.44.427 — — _  55* — 19.5 28*
62.44.458 — — — 73* — 24 37
62.44.480 — — — 51* — 19 28*
62.44.531 -  — -  56 -  21.5 30*
62.44.582 -  59 — • — 40 -  —

* In the tables, the approxim ate m easurem ents are marked b y  an asterisk.
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Cattle — M etacarpus (continued)

A g e/S ite  1 2 3 4  5 j 6 j 7

61 — — 37 — —
62.44.869 -  51.5 -  -  32 -  -
62.44.943 -  -  55* — 21.5 31*

Tápiószele—Tűzköves
1145.a -  -  21 -  -  15.5 _
1145.C -  64.5 — — 41 — -
1145.d _ _ _ _ _  66.5 -  22 33

-  ■ -  -  55 -  22 31
U 63.b -  -  -  58 -  23 31
1175.d — 55 — -  40
1190.C 203 60 34.5 65 39 22 34.5
1190.d — 56 34 — 38 —

-  58 -  — 39 — —
1190.e —  -  -  69 -  21 33
1192.C -  55 -  -  35
1192.d -  53 27 -  35
1192.f 203.5 53 32 56.5 37 22 31
249.d -  59 30 -  36 23 -
249.e -  -  -  67 -  26 35
261.c — 59 . — -  36 -

Tiszafüred —Ásotthalom 193 55 35 —
198 56 38 -

Tiszaluc — D ankadom b 191 53 30.5 55 33.5 21 29
-  -  -  62 -  22 33.5
-  -  -  54.5 -  18.5 27.5
-  69.5 -  -  45

193 -  31.5 57 -  20.5 30.5
-  -  -  56 -  20.5 30.5

53.5 31.5 — 33.5 -  -
-  -  — 52 -  20.5 30.5
-  -  -  65 -  -  35

198 54* 32 56 36* 22.5 3 1

-  58 -  -  34 -
-  53.5 — — 33
-  -  -  63 -  21 32
-  -  -  63 -  -  34.5
-  53 -  -  36

185 52 29.5 58 33 20 28.5
56* -  -  35 —  -

-  -  — 64.5 -  25 33.5
-  — — 67* — — 36*

198 57 36 63 40 23 32.5
-  -  -  60.5 -  -  33

201 54* 30 56 33 22 32
-  68 -  -  44

196 55.5 33 58 37 22 31.5
199 54.5 32.5 60.5 36 23 31.5

-  52.5 32 -  35 -
-  54.5 33 -4 37
-  64 -  -  42 -  -
-  -  -  62* — 23 34.5

* In  the tables, the approxim ate m easurem ents are marked by  an asterisk.
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Cattle — M etacarpus (continued)

A g e/S ite  1 2 3 4  j 5 в j 7

Iro n  A ge
Felsőtárkány —Várhegy — — — 53* — 20 28*

-  51 31.5 -  33 -  -
59 -  -  38 -  -

167 42 25 46 28.5 -  25
-  -  -  62 -  22 33

172* 48 26 -  30 19
-  -  49.5 -  -  28

Helemba —Sziget (Island) 182* — 28.5 55 — 19.5 30
197 65 36 -  46 23.5 —

-  67.5 -  -  46.5 -  -
-  -  -  67 -  23 35

51* 26.5 -  31
-  56* -  -  34.5 -  -
-  -  -  59.5 -  -  33.5
-  57 31 -  36.5 -  -
-  58* I 31.5 -  36
-  46.5 26 -  29
-  -  -  45.5 -  20 31.5

-  58.5 — 20.5 32.5
_  _  -  59* -  20.5 31*
-  -  -  71 -  -  45
-  59.5 — -  38 -  -

61 -  -  40.5 -
-  62 -  39.5 -
-  -  -  66 -  -  34.5

69 38 -  42
-  68.5 -  -  44.5 -  -

Koroncó — B ábota 63.330.2 — 60.5 — — 38
Koroncó — Tószerdűlő (Baulk) — — 28 — — 20

-  -  — 55* — 18.5 -
Mezőcsát — Hörcsögös

62.26.177 -  — 27 — — 20.5
62.26.216 _  — 31 — — 22

Ó huta — Nagysánc — — — 65* — 21.5 34*
-  -  61* -  21.5 33*
56* 32 -  34* -  -
47* 26.5 -  30 18.5 -

Velemszentvid 190* 50* 27 54* 32* 19.5 —
183 50 26 52 32 19 -
182* 60 34 63 45.5 20.5 34*

-  58 35.5 -  -  22.5 -
B udapest — Rem ete barlang (Cave) — — 30 — 35 —

59 -  — 42 -  —
-  66 -  22 34

P erio d  of the R om an  E m p ire
Á cs—Vaspuszta-eastrum  199 — 32 59 40 21 31.5

203 58 35 61 40 22.5 32.5
Adony 497.b -  -  -  52 -  -  26
Balatonaliga

576.b -  -  -  70 -  -  35

* In  the tables, the approxim ate m easurem ents are marked b y  an asterisk.
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Cattle — M etacarpus (con tinued)

A g e/S ite  1 2 3 4  5 6 7

598.b 207 55 31 57 36 23 32
626.b 216 -  37 71 -  26 39

B udapest—A lbertfalva 200 64 37.5 70.5 — 1 21 36
-  48.5 -  -  35

193 52 28.5 52 34 19 29
-  — — 53 — -  30

202 -  31 57 -  20 28
206 60 33 64 47 22 33.5

-  -  -  64 -  25 35
214 64 36 67 41 24 35
204 58 33 61 41 22 32

-  -  31 -  -  21
-  — 32 — — 22
-  55 33 -  35 -

213 65 34 69.5 44 22 36
B udapest—Aquincum — 55 31 — 37

-  62 -  -  42* -  -
-  _  _  52 -  -  28
-  -  -  61 -  21.5 33

P ilism aró t—X. őrtorony (W atch tower) 192* 61 35 65 38.5 21.5 35
-  54.5 -  -  36.5 -

Százhalom batta—D unafüred 205 52 32 58 35 21 30
T okod—Erzsébet akna (Shaft) 185 49 26 53 35 19 29.5

-  -  -  61 -  21 31
209 65* 37.5 63* -  21.5 35*

M ig ra tio n  P er io d  
Apagy — Barucha J .  földje

(J. B arucha’s land) — 58 30.5 — 40
68 -  -  42

-  68 -  -  43 -  -
-  -  -  52 -  18.5 -
-  -  _  66 -  24 34
-  -  -  67 -  24 34.5

Árka
62.25.9 -  55 32.5 -  35.5 20.5 -
62.34.1 -  47 25 -  32
62.34.25 -  50.5 -  -  34
62.34.38 175 46.5 26 47.5 31 18.5 27
62.34.55 -  45.5 27.5 -  33 18.5 -
62.34.56 -  -  24 -  -  17

Derecske 62.43.8 177* 49* 28 51* -  18.5 -
Szilvásvárad

63.7.407 -  -  33 68.5 -  21 32.5
63.7.466 -  48 -  52 32 -  28*

Tisza vasvári — Paptelekhát
62.327.7 18Ó 49 27 49 31 20 28*
62.374.2 178 48 30 52.5 33 19.5 27
62.397.2 182 56 32 59 38.5 20 31*
62.423.3 -  59.5 33.5 -  36* 23.5

-  -  30 -  -  -  -
-  58* 30 — 35* -  -

62.529.3 197 59 35 66 43* 21 34

* In  the tables, the approxim ate m easurem ents are marked b y  an asterisk.
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Cattle — M  etacarpus ( continued)

A g e/S ite  1 2 3 4  5 6 7________________________________ I_______________I______________
A v a r  p eriod

Dóc —B alástyai bekötőút
(Balástya approach road) 62.7.14 — — 30 69 — 21.5 32*

196 55 30 59 39 22 32*
K iskunm ajsa— K őkút 186 50.5 29.5 55 36 20.5 30.5

187 51 30 55.5 39 20.5 30.5
Mohács—Téglagyár (Brick-yard) 28 — 56 31 58 33 21 31

29 204 56 31 57 33 21 33
Nagymágócs — Ótompa 62.9.10 180 46 26 48* 32.5 19.5 29*
Szeged — Makkoserdő

62.2.7 204 58.5 31 60.5 40 23 33.5
204 59 30.5 61 39 22.5 32.5

62.2.18 195 55 30 59.5 38.5 23 33
195 55 30 59.5 40 23 33

62.2.26 203* 60.5 30.5 67* 40 22 34
62.2.31 188 55 30 58* 38 20 31

190 57* 30 58* 36* 20.5 31
62.2.76 188 54.5 31 58* 33 21 31*

188 54.5 31.5 58* 34 21 31*
62.2.122 205* 60 32 64 41 22.5 35

S zen tes-B erek h á t 62.3.8 199 63 35.5 62.5 40 23.5 34.5
Szentes—K aján

61.36 185 -  25 50 34 19 28*
61.36.12 — -  30 58.5 -  21.5 32*

Tiszavasvári —Koldusdomb — 51 28.5 — 34
grave 1 185 54 30 60 36 19.5 30.5
grave 8 190 50 30 54 — 19.5 29.5

191 53 30.5 — 31.5 -
grave 19 197 57 31 60 38 21 31
grave 23 196 51 28 53 34 19 27*

197 52 27 54 33 19.5 28
10th — 13th century

C sátalja—V ägotthegy 53.3.58 — 48 — — 32 — —
C satár—TSz istálló (Cooperative stable) 191* — 29.5 58 38 18.5 30.5
Csongrád — Felgyő

56.10.5 196 56.5 33 61 38 22 31
56.10.72 -  60.5 — — 39 — —

D oboz—H ajdúirtás
64.8.96 Z — 46 -  — 29 — —
64.8.166 Z -  56* -  ■— 37* -  -

G aradna 61.18.52 _  — -  58.5 — 21.5 32.5
K ardoskút — H atablak

56.1.71 158 41.5 21.5 43.5 28 16 23
56.1.178 170 43 24 46 29 16 23.5
56.1.297 174 47 27 49 35 18 25.5
58.4.131 -  47 35 — — 16 -
58.4.202 176* -  27 49 — 18 —

Tiszalök—Rázom
194.C — -  — 48 -  24 38
230.a -  -  -  48 — 25 —
286.d — 54 30 -  31 21
288.a j — -  — 56 -  21 29

* In  the tables, the approxim ate m easurem ents are marked by  an asterisk.
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Cattle — M etacarpus (con tinued)

A g e/S ite  1 2 3 4  5 6 7
_____________________________________________________ I_______________ _

290. b  -  42 19 -  26 13 -
291. a  188 54 30 56 35 21 31

-  56 29 -  33 22 -
-  56 29 -  33 22
-  60 34 -  -  25

341.d 154 52 31 54 32 20 29
352.b — — 32 -  — 21
818.c -  52 — -  34
832.d -  60.5 -  -  37.5 -
834.b -  -  -  52 -  20
844.C -  -  -  59 -  -  31

14th —17th century  
B uda—Vár —Pasa palota

(Castle, Pasha’s Palace) 187* 57 30.5 60 37* 21 33
189.5 49.5 26.5 51 34 19.5 28

55 — -  35 -
51.5 — 19.5 28

Fonyód
63.3.274 -  48* -  -  34*
63.3.275 -  50* -  19 28
63.34.17 -  53.5 -  -  35

G yula—Vár (Castle)
63.1.1 6 6  38 43.5 23.5
63.1.13 200* -  32 63* -  22.5
63.1.28 189.5 54 30 54.5 35.5 21.5 30
63.1.29 182* — — 51.5 — 21.5 28
63.1.33 183 54.5 31 54* 35 22 30.5
63.1.35 216 55 31 58.5 35 22 32
63.1.36 208 55 29 58 38 1 22 33*
63.1.37 197* 59 34 62 38 , 23.5
63.1.38 191 49 28.5 54 32 i 19.5 28
63.1.39 198 -  28.5 57.5 36 | 21 31
63.1.69 176 46.5 28 52.5 32 1 18 28*

177 45 27 52 32 16.5 26.5
200* 59 33 61 35 23 32
202* -  31 62 -  22.5 30
191 48 . 27 53 33 ; 18.5 27
214 55 31 56 38 23 32
201 56 32 56 38 20 30
198* 54 30.5 58 -  20 30
192 53 30 54 34 20.5 29
188 49 24 49 32 17.5 27
198 53 25.5 54.5 37 20.5 30
188 51.5 27 55 32 20 30*

Kőszeg—Vár (Castle)
63.6.50 189 58 34 60 40 22 31.5
63.6.96 -  47.5 27.5 -  , 28

-  48 26.5 -  j  33.5
63.6.98 -  -  -  52 -  -  27.5

-  -  -  63 -  22.5 33.5
63.6.42 180 57 32.5 58.5 37 21 31*

* In  th e  tab les , th e  ap p ro x im ate  m easu rem en ts  a re  m ark ed  b y  a n  asterisk .
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Cattle — M etacarpus (continued)

A g e/S ite  I 1 2 3 4  5 6 7

. - ' ~
Nagyvázsony — Csepel

61.21.10 -  57.5 37
61.21.75 182 56 31 62.5 37.5 20.5 32
61.21.284 -  -  -  60.5 - 20.5 31

Sopron —Szent György tér (Square) 18 — 47 — — 30 —
27.5 —

Szolnok —Vár (Castle)
64.7.3 216 57 32 59 36.5 23 32
64.7.4 200 50 28 53 34.5 21.5 30.5
64.7.5 199 51 29.5 54 33.5 21.5 29.5
64.7.6 199 51.5 27 52 35 21.5 29
64.7.7 191 48.5 25.5 49 32 19 29*
64.7.8 211 52* 29 54 32.5 20 29
64.7.10 217 -  29 56.5 -  21.5 30
64.7.9 208 55.5 29 56 34 21.5 31.5

Tiszaszőlős — Csákányszeg 62.9.7 201 56.5 35 63 40 22.5 33.5
Túrkeve — Móricz

54.3.174 199 52 26.5 55 36 20
54.3.281 197 51 29.5 55 35.5 22 28

193 53 27 j -  -  19
54.3.282 -  48 27 -  32
54.3.283 - - -  1 55 -  21
54.3.308 177 47 27.5 50.5 33 18
54.3.432 62 36 41

48 27 I -  33
45 25.5 -  33

54.3.433 -  -  29 1 55 -  19 30
54.3.517 191 45 25.5 49 32 18 27
54.3.518 -  57 31 i 39
54.3.519 -  -  55.5 -  20 28.5
54.3.668 í 192 -  59 61 37 21 31
54.3.747 ! 200 53 28 55 37 20
54.3.867 I 190 55 35 -  37 22
54.3.882 179 48 26 -  -  18 -

49 25.5 -  30 20
54.3.883 -  -  32.5 -  -  22
54.3.923 54.5 -  36

-  54.5 - 37 -
-  51 -  -  34
-  46 -  -  30.5 -

55.20.33 187 50 28 53 35 ; 18.5 28
55.20.34 -  45 -  -  31 -  -
55.20.35 -  -  -  49 -  j 16

Visegrád
59.9.1 ' 189 -  26.5, 52 -  | 19 30
60.1.34 - 46.5 28 ' -  29 I -
60.1.35 -  -  61.5 21.5 -
60.13.24 -  57.5 33 -  40
60.15.22 212 60 37 ! 62 35 24 30
60.17.249 -  51 26.5 -  -  21
61.1.22 -  51.5 30.5 j -  40

-  51.5 — j -  36 -

* In  th e  tab les, th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .
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Cattle — M etacarpus (continued)

A g e/S ite  1 2 3 4  ' 5 в 7
____________________________________________________ I________________

58 — — 33 — —
-  59.5 32.5 — 36.5 -  -
-  54.5 — -  35 -  -

61.1.23 -  -  -  48.5 -■ 18.5 27.5
-  -  57 -  22.5 33.5

61.1.464 -  54 -  -  34.5 -  -
64.5 -  -  38 -  -

61.1.465 -  — — 56.5 -  21 30
61.1.834 209 52 29 56 40 21.5 30
61.1.835 -  49 28 -  29.5 -  -
61.1.877 195 56 34.5 61 37 23 30
61.1.878 -  56 32 -  ‘ 41.5 -
61.1.1028 -  -  -  59 -  23.5 -
61.1.1127 -  53 -  -  33.5 -  -
61.1.1221 -  57 — — 36 — -
61.1.1291 -  -  -  55 -  -  31.5
61.1.1334 — 54* 34 — 36.5 — —
61.1.1335 — — _  54 — 20 29*
61.1.1644 — 53 28 — 37 — —
61.1.1814 -  -  -  62 -  22 32
61.1.2125 -  -  -  47 -  17.5 27
61.1.2184 -  49.5 -  20 28
61.2.41 -  48.5 26.5 -  30.5 -

-  49 26.5 -  30.5 -  -
47 27 -  31.5 -  —
53 30.5 — 34 — —
51 29.5 — 35.5 — —

61.2.42 — — — 53 — 20 29.5
60.5 -  -  33

-  -  65 -  21 32.5
61.2.43 _  _  _  63* -  -  31*
62.1.33 186 49.5 26.5 52.5 32.5 19 27.5
62.1.34 -  52.5 30.5 -  34.5 -  -

-  55 -  -  39.5 -
-  57.5 -  -  33 -  -

62.1.158 184.5 55 30.5 59.5 41 21 30.5
62.1.159 — 46* 26 — 29 — —

49 27 — 29 — —
-  50.5 30 -  32 -  -
-  57 33.5 -  36.5 -

62.1.160 -  _  -  48.5 -  19 28
-  -  -  52 -  22.5 30.5
_  _  -  61* -  21.5 31*

-  61.5 -  -  33
62.1.406 — 52 — — 35 — —

57 — ■ — 41
-  63 — — 41

62.1.407 -  -  -  49 -  19 27
-  -  54 -  21 30*

62.3.28 -  58 34 -  35.5 -  -
62.3.29 — 56 -  — 38 -  -

-  46 25 -  29

* I n  th e  tab les , th e  a p p ro x im a te  m easu rem en ts  a re  m ark ed  b y  a n  asterisk .
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Cattle — M etacarpus (continued)

A g e/S ite  1 2 3 4  5 6 7

-  25 19 -
62.3.30 -  -  -  61.5 -  24 34*

-  -  I 68.5 -  20.5 42
62.7.61 190 52.5 28 ! 54 39 20.5 29
62.7.62 — 49.5 28 — 35 -  —
62.8.186 -  54 30.5 — 37.5 -  -
63.1.18 -  -  -  49 -  19 29
63.2.6 -  59 32.5 -  37 -  -
63.2.29 -  — — 46* — 20.5 27*

52* -  22 29
63.3.69 174.5 46.5 25 49.5 32.5 19 27.5

181 50.5 29 53 35 20 29
I 184 49 28 52.5 32.5 19.5 28

184* 57 24.5 63 39 21.5 32.5
194 54 -  60 41 -  31
206 63.5 38 6 8  41 23.5 35*
187 52* 31.5 52* 32 21 -
194 58 33 63 38 21 32
194* — 32.5 -  -  23 —
198 60 35 61 39 22 33
205 59 34 62.5 39.5 23 32.5

63.3.72 197* -  -  • -  _  _  — '
207* -  -  -  -  -

63.373 -  46 23.5 — 30 -  -
48.5 26 -  31 -  -
62.5 34.5 — 40 -  -
57.5 -  -  39
50.5 -  -  34 -  -
58 -  -  42 -  -
51 32 -  32 -  -
52 -  _  34* -  -
58.5 34.5 -  37.5* -  -
50 29.5 — 33 — —
61 -  -  41
57 -  -  36

63.5.48 -  64 36.5 -  41.5 -  -
58 -  -  40 -  -
58 31.5 -  38.5 -  -
46.5 26 -  31 -  -

63.5.49 _  _  _  5 4 * _  _  29*
63.5.298 189 54 31 57 35 20.5 30.5

180.5 47 25.5 51.5 31 18 27
63.5.299 I 189 56.5 33 61 40 22.5 33*
63.5.300 -  65 35 -  42 24 —
63.5.302 -  47 28 -  33 -  —

54 -  -  36 -  -
55.5 — — 37.5 — —
60.5 36 -  39 -  —
47.5 27.5 — 32.5 -  —
50.5 30.5 -  35.5 -  —
49 29 -  32 -  -
47.5 -  -  32 -  -

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m a rk ed  b y  an  asterisk .
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Cattle — M etacarpus ( continued)

A ge/S ite  ' 1 2 j  3 4  5 6 7

-  57 -  -  39.5 -  -
63.5.302 -  46 -  -  32.5 -

-  55.5 -  -  37 .51 -  -
56* — — 36 — -

-  48.5 -  -  32
63.5.304 — -  — 50* — 18 26.5

50.5 -  19 29
-  -  -  62 -  21 31

-  55.5 -  20 .51 30.5
-  -  -  51 -  20 26
-  -  -  55* -  21.5 31.5
-  -  -  48.5 -  19 27

66 ! - 22 .5 1 33
54.5 — 21.5 j 30
51 — 19 Í 28

64.1.408 — -  -  63.51 -  20 29.5
64.1.583 -  58 33.5 -  37.5 —

53 27.5 - 33.5
-  53 -  -  34
-  59 -  -  38* -

64.1.584 -  51.5 -  20.5 28
-  -  -  57 -  19 28*
-  -  -  62 -  -  32

_ _  70* -  — 32
64.1.795 t 174 49.5 26.5 54 33.5 20 J 28.5
64.1.834 — -  -  63 -  — 33.5
64.1.861 -  57.5 34 — 38* -
64.1.862 -  -  -  50 -  20 I 27
64.1.876 -  57.5 31 -  38.5 -
64.1.942 1 -  53 30 -  37 21

53* 29 -  34* 22 -
64.1.1122 -  53.5 -  -  37.5 — -

51.5 27 -  32.5 -  -
47 26.5 - 33
51 -  -  34.5 -
49.5 -  -  33.5 -  j -
55.5 — — 36.5 —

64.1.1123 -  -  -  51 -  20 28.5
-  61 -  22 31

64.1.1338 - 52 -  -  33
65.1.36 i 176.5 56 32 59.5 38.5 19.5 31.5
65.1.38 j -  49.5 27.5 -  33.5 -

58* 32.5
65.1.39 I -  56 -  -  34
65.1.40 -  -  -  53* -  19 28

-  -  60 -  22 32
65 -  23 34

65.1.41 — — — 51 — — 27*
65.1.328 -  49.5 -  34
66.1.13 -  56 .51 -  -  36.5 -  -
66.1.147 - I 47 25 -  32

i 46.5; -  -  31.5 -
I I

* In th e  tab les, th e  ap p ro x im a te  m easu rem en ts  are  m ark ed  by  an  asterisk .
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Cattle — M etacarpus ( continued)

A g e/S ite  X 2 3 4 5 6 7

50 -  — 31 —
66.1.148 -  -  67 -  22 32
66.1.233 -  50 -  -  30 -  -

56 32 — 34 — -
66.1.234 — — — 52.5 — 21 24
66.1.282 -  57 -  -  33
66.1.431 -  -  -  52 -  -  28.5

53 - -  29.5
54.5 -  -  29
55 -  -  30
55 -  -  31
52.5 -  -  30.5
55 -  -  30
59 -  -  29
61 -  -  31
63 -  -  30.5
53 -  -  30
60.5 -  -  31*
65 -  -  32.5

-  -  -  58* -  31.5
59.5 -  -  30.5
64.5 -  -  31

-  65 -  -  33
-  58 -  -  31

66 - -  33*
66.1.497 185 54 30.5 57.5 37.5 20.5 31
66.1.498 — I 54 — — 34 — —
66.1.541 -  52 29 -  35 , 19.5 -
66.1.542 — — 49.5 — — 27
66.1.601 — — — 52.5 — — 28.5

51 -  28.5
64 -  -  33

66.1.1112 -  64.5 39.5 38 —
66.1.1 L13 -  -  _  63 -  20.5 32.5
66.1.1114 — — — 52.5 — — 28
58.3.69 -  59.5 30 -  37 -  -
59.9.2 -  -  60.5 -  23 32.5
59.6.31 -  52 31.5 -  33.5 -

61 34 -  36.5 -
59.6.271 — 57 — — 41 —
59.8.13 221 61 33 63 40 23 33.5
63.3.73 -  58 33 -  36 -  -

58 33 -  36.5 -  -
54 -  -  36 -

63.3.75 — — — 47 — 18 26
56 -  20.5 31

-  — 62.5 - 23 33
-  -  -  50 -  19.5 28

57.5 -  21 31
-  -  63 -  -  33

62.5 [ -  22 32.5
53.5 i -  19 28

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .
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Cattle — M etacarpus (continued)

Ag e / Si t e 1 1 2  3 4  5 6 7

-  -  -  66 -  -  33.5
-  -  -  60* -  -  31*
-  -  -  55* -  21 30

68.1.22 -  68* -  -  40* -  -
68.2.9 -  58 -  -  35 -
68.2.95 207 60* 32 63* 37 23.5 36
68.2.273 -  62* -  -  38 — -
68.2.349 -  65 -  -  41.5 -  -

I

F em ur
Measurements: 1. length to  th e  trochanter 

major
2. length to  the caput
3. bread th  of proximal 

epiphysis

4. smallest b read th  of diaphysis
5. b read th  of distal epiphysis
6. diam eter of proximal epiphysis
7. smallest diam eter of diaphysis
8. diam eter of distal epiphysis

A g e/S ite  1 j  2 3 4  5 6 7 8

Iro n  A ge
M ezőcsát—Hörcsögös

64.13.3.Z 327 315 103.5 32.5 86.5 50.5 32.5 103*
64.13.8.Z 307 292 101 29 76.5 -  29 103

A v a r  p eriod  
Halim ba

65.10.34.Z -  380 -  38 -  -  40.5 -
65.10.36.Z 313* 303 100* 32 82 73 34 104
65.10.62.Z -  301 -  30 76 -  32 102
62.45.2 365 343 118 34 -  70* 35.5 112
62.45.7 — — — 26 66 — 29 92
62.45.12 -  346 -  32.5 92* -  36
62.45.13 358 344 119 33 92 70 34.5 119
62.45.16 -  295 — 30 — -  33
62.45.27 361 339 111 32 89 90 35
62.45.50.a -  292 -  31 -  -  34
62.45.71 -  318 -  31 -  -  33
65.10.68.Z 363 341 115 31 90 72 32 123
65.10.79.Z 355* -  -  35.5 92 -  36 120*
65.10.82.Z 340* -  -  32 -  — 32.5
65.10.81. Z -  293 -  31 -  -  32
65.10.43.Z -  284 91 28 78 53 31 103
65.10.88.Z 330* 312 104 30 81 — 33 j
65.10.85.Z 340* 323* -  32 -  -  34
65.10.115. Z 315* 291 105* 32 80* 61 31 104
65.10.116. Z -  318 -  34 87* -  35 114*
65.10.147.Z 355* 336 120* 34 -  -  34

* In  th e  tab les , th e  a p p ro x im a te  m easu rem en ts  a re  m ark ed  b y  a n  a ste risk .
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Cattle — F em u r ( continued)

A g e/S ite  1 2 3 4 5 6 7 8

65.10.169.Z 345* 328 106 30 83* 62 31 -
65.10.171.Z — 330 — 39 — — 38.5 —
65.10.175.Z 310 293 99 29.5 85 63 31 108
65.10.181.Z 375* 360* 125* 36 -  63 40 -

Kiskunma jsa — Kőkút 337 319 112* 32 84 69 33 119
— 321 — 32 86 66 33 120

Szentes — K a ján
61.36.2 300* 284 93* 30 -  ■ — 30.5 —
61.36.7 327 -  -  29 -  -  34 107

10th — 13th century

Csongréd — Felgyő — 322 — 34 — — 34.5 -

T ib ia
Measurements: th e  same as those of the humerus

Age/Site 1 2 3 4 6  6  7

N eolith ic
Békásm egyer—Vöröscsillag TSz

(Cooperative) — — — 75 — — 54
-  -  -  65 -  -  47.5

Neszm ély—Tekerespatak — — — 62 — — 47
-  -  -  65.5 -  -  49
-  100 — — 90 — —
-  — — 60 — — 47.5
-  -  -  64 -  -  48

— -  61 -  - •  45
-  105 -  -  98 -

R öszke—L udvár — — — 58 — — 46*
-  -  67 -  -  48*

Tiszaluc—Vályogos — — — 62 — — 46.5

C opper A ge
Aszód—Papi földek — — — 66.5 — — 48*

-  -  40 65.5 -  27 49
-  — -  6 6  — — 50
-  -  35.5 61.5 — 29.5 -
-  -  -  60.5 -  -  46
-  -  -  6 6  -  -  49.5
-  -  -  62 -  -  48
_  _  _  5 7 * _  -  45
-  -  -  6 6  -  -  45.5
-  -  -  67 -  -  49.5
-  -  -  65 -  -  47
-  -  -  63 -  -  48
-  -  — 64 -  -  49
-  34 57.5 -  28.5 41.5
-  — ' -  62.5 -  -  46.5

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  a n  asterisk .
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Cattle — T ib ia  ( continued)

A g e/S ite  1 2 3 4 5 6 | 7
_____________________ _________________________ I________,________ I_____

I
-  -  -  61 .51 -  -  47.5
-  — -  58.5 -  -  46
-  — -  66.5 -  -  48

Békásmegyer — BUVÁTI — — — 61 — — 43.5
Kenderes — K ulis 62.22.97 — — — 63.5 — — 49
Szabadszállás—Ägostonhalmi dűlő

(Baulk) 370* i -  40.5 64.5 -  27.5 49.5
370 j -  41 65 -  27 50.5

B ron ze A ge  
B ékés—Városerdő

53.1.4 -  -  35 47.5 -  24 42
-  -  32 51 -  -  36

-  -  60 -  -  41
-  54 -  -  39

-  -  -  63 -  -  46
-  -  1 -  52.5 -  -  38
-  — — 49 — — 37
-  — — 63 — — 45
-  — — 53 — -  38.5
-  -  I 33 53 — -  42
-  -  I -  53.5 -  -  41

5 3 .4 . 6  -  34 53 -  23 38.5
-  -  54 -  -  43

53.4.373 -  83* -  -  89
-  -  -  90

53.4.374 -  — 38 62.5 — 25 44
-  — I 32 52 -  23 34.5

35 54.5 — 24 40.5
-  — -  57.5 -  23 41
-  -  I 31 56 -  2 2  41
-  — 36 -  -  24 42
-  - — -  58 — -  43
-  -  -  54.5 -  -  41
-  -  -  65 -  -  50
-  -  ! -  57 -  -  41

53.4.375 — — j — 67 — — 47
53.4.376 — — — 64 -  -  48
56.20.114 -  — -  62 -  -  44
56.20.269 -  — I 29 51.5 — 24 40.5
56.20.318 -  — — 63 — -  45.5

-  — ! — 51 — — 36.5
-  -  I -  50.5 -  -  36.5

56.20.427 -  — — 56.5 -  -
56.20.677 -  — -  56.5 -  -  43
56.20.689 -  -  -  53 -  -  39

-  . — — 54 — — 42*
_  _  I _  53 -  -  42.5

60.7.7 -  — -  63.5 -  -  45
60.7.139 -  -  34 54 — 24.5 39

-  -  -  57 -  -  42.5
60.7.298 — -  -  52.5 -  -  37.5
60.7.435 -  -  -  61 -  -  46

* In  th e  tab les , th e  a p p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .
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Cattle — T ib ia  ( continued)

A g e/S ite  1 2 3 4  5 6 7
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 _ _ _ _ _ _ _ _ _ _ _ I  • 1_ _ _ _ _ I_ _ _ _ I_ _ _ _

62.19.263 — — — 60.5 — — 46
62.19.381 - 63.5 — 47

Csepel —H áros j — — — 72.5 — , — 53
61.5 -  -  45.5

-  -  -  55 -  -  41*
59.5 -  43

-  — 56* — — 42*
-  -  -  65 -  — 48

65 -  -  47
-  — — 6 8  — — 50

57.5 — — 40*
-  68.5 -  -  49.5

56.5 — — 45
64 -  — 50
71 -  -  52

41.5 65 -  27 46.5
D unaújváros — Koszider

505.d -  — -  56 -  -  40
848.c -  -  -  63 -  -  48
862.c — — 40 63 — 27-5 46.5
873.b -  _  34 55 -  24 39
8 8 8 .e -  -  32.5 56 -  — 40
893.d -  -  37 59 -  24 I 43
904.d -  -  -  74 -  -  5 1

913.d -  -  42.5 6 6  -  29 47.5
932.e _  -  -  50 -  -  39
954.d — -  34.5 59.5 -  — 41

-  -  62 -  — 43
959.c -  -  -  6 6  — — 48
974.C -  -  38 60 -  25 40
980.a -  -  — 62.5 — -  48
987.d — -  -  58 I' -  . — 42
992.d — _  _  6 8  — — 49
995.C -  77 _  ' ■ -  ] 72 -
1005.f -  _  39 61 -  27 47
1009.d -  -  -  63.5 I -  -  47.5
1017.C -  -  34 58 -  26 41
1024.d -  _  _  65 -  29 j 49
1056 — — — 64.5 — — 46
55.9.10 -  -  _  47 -  21 33
55.9.24 -  -  -  53.5 -  -  42.5

N yergesújfalu—Téglagyár (Brick-yard) — — — 5 7  — — 45
-  -  39 65 -  29 47.5
-  — — 64 — — 47.5

-  -  60 i -  -  43.5
-  -  -  64 1 -  -  43
-  -  -  57 .51 -  -  j 41
-  -  37 56.5 -  25 40
-  -  — 62 -  — 48
-  -  -  58 -  -  43

Tápiószele—Tűzköves
242.a -  85 34 -  77I

* I n  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m a rk ed  b y  an  asterisk .
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Cattle — T ib ia  ( continued)

244.b -  -  -  6 6  -  -  48
253. e -  -  34 62 -  25 46
254. d -  -  38 60 — 26 44
1116.b -  -  -  72.5 -  -  51.5
1143.c — — -  66.5 -  -  47

-  -  -  62.5 -  -  46
1143.e — — — . 67 — -  47.5
1163.f -  -  -  56 -  -  42
1187.d -  -  -  61 -  -  44
1189.a -  -  32 52 -  22 37.5
1189.b -  -  35 -  -  22
1189.c -  -  33 57 -  24 42
1193.b — — 33 52 — 23.5 39
1217.C -  -  -  62 -  -  46

Tarnazsadány — Sándorrésze — — — 63.5 — — 48.5
Tiszaluc — Dankadomb — — 40.5 63.5 — 27 47.5

-  -  -  62* -  -  47
-  -  41 67 -  30 51
-  -  -  6 8  -  -  48.5
-  -  -  55 -  -  42.5
-  -  -  62.5 -  -  45*

-  -  61 -  -  46
89* -  -  80* -

-  -  -  57 -  — 45.5
-  -  37.5 60 -  25.5 44.5
-  -  -  63 -  -  46.5

55.5 -  -  42
-  -  -  69 -  -  50.5
-  -  -  64 -  -  48
-  -  43 65.5 -  28.5 51.5
-  -  -  6 8  -  -  52
-  -  -  58.5 -  -  45
-  -  -  65 -  -  47
_  _  -  65* -  -  48

Iron  A ge
H elem ba-Sziget (Island) — — — 61.5 — — 47

-  -  -  63.5 -  -  45
-  — — 55 -  — 41

-  -  62 -  -  47
-  -  -  62 -  -  46.5
-  — — 51* — — 40*
-  -  36.5 59 -  25.5 42*
-  -  -  55.5 -  -  41
-  -  -  60.5 -  -  44.5
-  -  36.5 62.5 -  26 46
-  -  -  62 -  -  44*

57.5 — — 43
Szilvásvárad — Töröksánc 343 — 38 62* — 25.5 47*

P eriod  of the R om an  E m p ire
B udapest—A lbertfalva 369 — 39 61 — 25.5 49

390 -  43 67 -  29 51

Age/Site 1 j  2 3 4 5 6 7

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  a n  asterisk .
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Cattle — T ib ia  ( continued)

Pilism arót — I. őrtorony (W atch tower) — — — 64 — — 48
302 -  31.5 53.5 -  22 41

38.5 62.5 -  26 45.5
72* -  _  54*

Tokod —Erzsébet akna (Shaft) — — — 52 — — 3 7 . 5

61 — -  45.5
70 — — 51

M igra tion  P eriod  
Apagy — Barucha J . földje

(J. B arucha’s land) — — _  62.5 — — 45
64 -  -  47.5

— — — 65.5 — — 48
Tisza vasvári — Paptelekhát

62.389.4 — — 32 53* — 22.5 41*
62.395.1 — -  33 54 — 25.5 40
62.488.1 — — 53 _  _  39
62.538.2 — — 36 57 — 24.5 42.5

A v a r  p eriod  
Halim ba

65.10.26.Z 303 -  32 -  _  21 39
65.10.101. Z 292 80 28.5 51 -  20 36
65.10.102. Z 303 83 31 53 75 22 40

Kiskunm ajsa — K őkút 319 86 36 58 84 24 42.5
321 87 36 57 84 24.5 4з!б

l i t h  —n t h  century
Visegrád 59.1.14 354 — 35.5 57 — 24 48.5

Age/Site 1 2 3 4 5 6 7

A straga lu s
Measurements: 1. greatest length

2. greatest breadth
3. greatest height

A g e/S ite  I  1  2 j 3_______________________________ I________  ________ I________
N eolith ic

G yálarét 57* 36 32
62* 42 35
76 53.5 46

H ortobágy—Arkusi A.G. (State Farm ) 61.24.4 66 46.5 38
Jászberény—Cserőhalom 62.11.7 66 46* 39.5
Kisköre 63.10.27 72 48 43
Neszmély —Tekerespatak 74 5 0  41

70 47.5 j 41
Tiszaluc—Vályogos 69 46 37

67.5 44 i  40
70 48.5 i 40.5

* In  th e  tab les, th e  ap p ro x im a te  m easu rem en ts  a re  m a rk ed  b y  a n  asterisk .
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C attle  — A stra g a lu s ( con tin ued)

C opper Age
Aszód —Papi földek 77 50.5 45

62.5 42.5 36
65.5 44 38.5
72 49 43
69 43.5 40
66.5 44 38
68.5 47.5 38.5
74 50 44

Békásmegyer —BUVATI 64 42 37.5
64.5 43 35.5
71 52 40
72 53 41
72* 49 42

Fertőrákos — Golgota 68.5 47.5 41.5
68.5
73.5 50.5 43

K enderes—K ulis 62.22.77 76 51 43
Szabadszállás—Ágostonhalmi dűlő (Baulk) 71.5 50.5 40

71.5 50 40.5

B ronze A ge
Aszód —Gépállomás (Machine station) 58.5 40.5 34.5
B ékés—Városerdő 53.4.15 58.5 38

45 35
62
_  39 -31
67 47 38
61.5 40 33
66.5 46 35
71 50.5 39
67 43 37
59 37 32.5

53.4.379 66.5 46 36
58.5 38.5 31.5
59 42 32.5
58.5 39 30
60 39 22
64 44 33
64 44 34
63 42.5 34
72 50 40.5
68 40 37
64.5 43 38
70 43 40
72 48 40

53.4.379 65 44 36
69 47.5 37.5
62 42.5 34.5
_  -  37

53.4.380 63 -  35.5
56.20.36 57 42 33

Age/Site 1 j  2 I 3

* In  the  tables, the approxim ate m easurem ents are m arked by  an  asterisk.
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C attle  — A stra g a lu s ( con tin ued)

Age/Si te 1 2  3

56.20.319 58 39 35
62 -  35
63 -  -

56.20.419 62.5 I 43 37
66 44.5 38

56.20.523 65.5 43 39
56.20.607 . 64 41.5 38

64.5 46 36.5
56.20.690 60 — —
58.18.67 64 44 38

63 43 37
57 39 33
63 43 38
62* 42 36
57 36 32.5
68 47.5 39
66 52 41
69 49 40
69 47 39
63* 45 -
60* 41 32

45 37
43 37.5

60.7.9 59 — -
60.7.178 67 48 37.5
60.7.279 59.5 41 37
60.7.562 61 40 34.5
60.7.662 65 48 39
60.7.697 57.5 39.5 34.5
62.19.15 70.5 51 39

57 39 35
57 —

62.19.139 60.5 42 35
62.19.264 60.5 41 35.5

64 45 37
62.19.334 67 46 38

B udapest —X I. Sztregova u tca (Street) 67* 45.5 40*
59 38 34.5
60 39 -
60 43 34.5
67.5 46.5 39.5
74* 48* —

Csepel —H ajós u tca (Street) 37 64.5 43 36.5
C sepe l-H áros 78 52.5 47.5

72* 48 39
71 49 42
68 45 38.5
72 50* —
63.5 44 38
68* 46 39
78* 56.5 -
70 44.5 42.5

* In  the tables, the approxim ate m easurem ents are m arked by  an asterisk.
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C attle  — A stra g a lu s ( con tin ued)

Age/Site 1 2 3

65.5 45.5 j  38.5
71 53 j  40.5
58 40.5 35
61 41.5 25.5
66 45.5 39
68 45.5 37
63 41.5 37.5

D unaújváros — Koszider
502.b 71 47 39
864.d 73 50 41

63 46 36.5
66 45.5 36

870.e 62 41 I 37
880.3 63 43 36
906.d 65 47 38.5
925.b 66.5 43 37
950.e -  43 32
953.d 59 42 33.5

59 40 33.5
54 36 31

959.d 62 43 34
970.d 70 47 39
980.b 67.5 47.5 36

64 45 36.5
991. d 61 -  35
992. e 66 48 36.5
1017.d 69 49 39
1024. e 75.5 51.5 41
1025. b 61.5 42 34
1067.f 55 39 31

Füzesabony
643.C 62 44 36
58.17.15 59 40 36

Hódm ezővásárhely—Kovács tanya  (Farm)
55.52.19/a 62 43 37

Mezőkomárom — Alsóhegy 65.5 44 ] 38
63.5 40.5 37

N yergesújfalu—Téglagyár (Brick-yard) 63 41.5 37
69.5 50 40
62 41 37.5
70.5 47 40.5
62 39.5 36
64* 47 38.5
72 49 43.5
61 39.5 33.5
60.5 42.5 36
64 48 40.5
68.5 47 38.5
61.5 38.5 35
60.5 40 35
68.5 48 42
58 38.5 i 32.5

* In  the  tables, the approxim ate m easurem ents are m arked by  an asterisk.
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C attle  — A stra g a lu s ( con tin ued)

A g e/S ite  1 2 3

I
60 41.5 I 34.5
70 49.5 I 38.5

Süttő  — Hosszú völgy
62.44.19 '  64* 46 I 38
62.44.92 62 41* I 34

63.5 43 I 38.5
64 44 I 39

62.44.112 61 40 35
59 39 I 33

62.44.162 64 43 37
62.44.228 62 43 36
62.44.310 66 45.5 39
62.44.506 62 38 j 34.5

65 46.5 39
60* 40* Í  -
60* -  I 33*
62* 40
61.5 -

62.44.513 62.5 40.5 36.5
62.44.572 65 42 39
62.44.687 63* 42 I 36
62.44.741 67 45.5 39.5
62.44.872 56 38 j 33
62.44.904 61 43 34
62.44.931 72 51 39.5
62.44.999 71 53.5 j  42

Tápiószele — Tűzköves
241.d 66 45 38
251.d 71 48 41
254.e 70 47 39
111 6.d 67 47.5 38.5
1129.e 67 45.5 38
1144,b 71 49 I 41

67.5 43 1 37
1164.a 68 47.5 38

68 50 I 38
74 51.5

1189.d 75 52.5 42
60 41.5 1 34
57.5 41 j  34
65.5 42.5 , 37

Tarnazsadány — Sándorrésze 62 42.5 j 37
69.5 50.5 I 39
67* 46.5 I 40

Tiszaluc — Dankadom b 71.5 48.5 j  43
71 49.5 j 41.5
73* 49 I 40.5
65 43.5 36
68.5 48.5 40.5
66.5 47 40
76 54.5
70.5 48 39.5

* In  the tables, the  approxim ate m easurem ents are m arked by an asterisk.
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Cattle — A stragalus (continued)

Ag e / S i t e  1  2 I 3

72.5 49 41
70 46.5 40.5
60 39.5 36
64.5 44.5 38
71.5 46 38.5
70 50* 40.5
68 47.5 40
66.5 44.5 38
68 47.5 41.5
70.5 49 40
70 49.5 39.5
70.5 45.5 39.5
64 43 36
66.5 46 39.5
68.5 50 40.5
71.5 51 42

Iro n  A ge
B udapest — Rem ete barlang (Cave) 64 47 37
Felső tárkány—Várhegy 60.5 40 33

56 36 31.5
63.5 43 36
58 38.5 33
62 43 38
58.5 41 32.5

Helemba —Sziget (Island)
56 38.5 I 31.5
58.5 39.5 I 37
64 43.5 I 37
71.5 48 42

Koroncó — Tószer dűlő (Baulk) 61.5 43 35
Mezőcsát — Hörcsögös 64.13.5.Z 61.5 39.5 34
Ó huta — Nagysánc

59* 39
68 45 I 39
55 38.5 I 32
63 42.5 I 35.5

Szilvásvárad -  Töröksánc 63.8.18 68 47* 42*
Velemszentvid 63 42.5 37

72 48.5
71 49 42.5
75.5  51.5 j  45

P erio d  of the R om an  E m p ire  
Balatonaliga

716.c 62 39 j  36
622.f  65 46 . 38

B udapest—Albertfalva 65 45 j  39
73 50 i  43
75 52.5 I 44
60 44 j 34
64 44 i  36.5

* In  the tables, the approxim ate m easurem ents are marked by  an asterisk.
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Cattle — A stragalus ( continued)

Ag e / Si t e  1 2  3

70 50.5 42
72 50 43

Dömös —II . őrtorony (W atch tower) 59 43.5 34.5
Pilism arót —I. őrtorony (W atch tower) 62.5 40 38

55.5 37.5 32
62 42.5 37
75.5 51 44

Tokod — Erzsébet akna (Shaft) 54.5 36.5 32
64 44 37
60.5 40 33
71 50.5 43
72.5 50.5 43.5
71* 48.5 41.5

M igra tion  P erio d
Apagy — Barucha J . földje (J. B arucha’s land) 68.5 49 41

70 47 40
76 52 43.5
77.5 55

G aradna 60.12.7 56 39 33.5
Szilvásvárad

63.7.53 55 35 32
63.7.262 62*
63.7.442 60.5 41 34

67 48 40
67 47.5 39

63.7.498 61.5 41 36
Tar 60.6.6 57.5 38.5

A v a r  p e r io d  
H alim ba

65.10.27.Z 55 39 32
65.10.63.Z 57 37.5 33.5
65.10.103.Z 58 40 33.5

T isza vasvári — Koldusdomb
grave 19 66 47 41
grave 21 60 44 36
grave 19 68 59 40

10th — 13th century  
Doboz — H ajdúirtás

64.8.97.Z 54 35.5 32.5
64.8.123.Z j 56 38.5 33

K ardoskút — H atablak
56.1.137 62 43 36
56.1.224 56.5 40
58.4.288 63 44 36

Tiszalök — Rázom
280.c 69 44 38
287.d 64 43 34
309.d 62 45 j 35
373.e 61 46 35

* In  the tables, the approxim ate m easurem ents are marked by an asterisk.
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Cattle — Astragalus ( continued)

A g e /S ite  1 2  I 3

414.6 -  38 35
416.e 58 40 36
426.e 58 I 40 34
818.e 56 J 37 22

1 4 th —- 17th century  
B uda—V ár—Pasa palota 

(Castle, Pasha’s Palace)
55.5 37.5 31.5
60 -  -
62 40 35.5

Fonyód
63.3.14 63.5 43 -
63.3.283 57.5 39.5 32

66 45* -
67 -  -

K ő szeg -V ár (Castle) 63.6.106 57.5 37.5 35
Nagyvázsony — Csepely

61.21.146 62 45 36
61.21.244 62.5 42.5 36

T úrkeve—Móricz
54.3.10 60 43 34
54.3.119 63 -  -
54.3.146 62.5 44 36
54.3.286 55 37 30.5

65 44 35
54.3.804 55.5 35 31
54.3.850 60 39 33
54.3.868 58 40 33
54.3.888 -  43 35
55.20.39 56 39 33

Visegrád
58.3.41 66 44 37
58.3.213 55 36.5 32
60.8.108 56 -
60.9.19 54.5 37 31
60.16.7 58 37 33
60.21.153 61 -  -
60.21.172 64 44.5 37.5
61.1.139 60 41.5 35.5
61.1.415 65 47 40
61.1.673 59 39 33.5

59 42.5 35.5
61.5 41 35.5
61.5 41.5 34.5

61.1.841 65.5 44.5 36
61.1.882 59.5 40.5 34

69 46 36.5
61.1.1038 60 39 33.5
61.1.1817 67* -  -
61.1.1920 56 37.5 32
61.1.2128 69.5 49.5 -

* In  the tables, the approxim ate m easurem ents are marked by an asterisk.
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Cattle — A stragalus (continued)

A g e /S ite  1 2 I 3

61.1.2227 68 43.5 38
61.2.54 60 41 35

62 40.5 34.5
62.1.175 68 45 39

64 — 35
65 45

62.9.10 70 49 42
62.5

63.3.92 65 44.5 38
65.5 45.5 38.5
64.5 44.5 36.5
64* 44.5 35
63 42 37.5
67 45.5 37.5
55 39
58 39.5 33.5
65.5 45 35.5
59 40.5 34.5
67*
63.5 44 38
65.5 42 37
64 45.5 37

63.5.62 65 42 37
57 39 34
57.5 40 33

63.5.329 59 40 33.5
57.5 40 34.5
56.5 40.5 35
66.5 48 38.5
59 38 31
59.5 -  33.5
59 37 32
58.5 41 33.5
60 41.5 34
59 43 35.5
54 37 32.5
60 -  35.5

68.2.186 69 45.5
68.2.278 63 44 35
68.2.352 64 42 34.5

70* 49 -
72* 47

68.2.675 I 60 39 33
68.2.969 62 41 36

64 45.5 37

* In  the tables, the approxim ate m easurem ents are marked by an asterisk.
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C a ttle  — C a lca n eu s
M easurem ents: th e  same as those of th e  astragalus.

A g e /S ite  1 2  3

N eolith ic
D évaványa — Sártó 150 51 56
G yálarét 145.5 50.5 54.5
Neszmély—Tekerespatak 133* 45 57

145 43.5 58
C opper A ge

Aszód —Papi földek 144 46 62
150 49 58
141
143 48
145 49 47
136 43 52
141 47 52

Fertőrákos — Golgota 118*
Szabadszállás —Agostonhalmi dűlő (Baulk) 142 50 60

142 48 59
Tiszaszőlős — Csákányszeg 62.6.176 115* 41 51

B ronze A ge
B ékés—Városerdő 115 34 41

53.4.16 124 36.5 39
139 -  49
116 35.5 36
125 39 47
138 45 44
121 36 41
123 39 45.5
132.5 39 46

53.4.17 -  36 44
- 48

-  45 37.5
-  44 53

38 40
53.4.382 120 38 37

-  39 46.5
118

-  46 47
115 37 46

53 60
-  53 53

56.20.151 46 49
-  40 40

56.20.202 -  38 46
56.20.320 112 37.5 46
56.20.420 125.5 41.5 48.5
56.20.421 49 58

-  48 56
56.18.68 116 36 42

111 33 42
-  36 42
_  -  38

* In  the tables, the approxim ate m easurem ents are marked by  an asterisk.
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Cattle — Calcaneus ( continued)

Age/Si t e j 1 2 3
_____________________________________ I________________________________

62.19.265 _  3 6 * 4 5

38 46
— 41 46.5
— 43 48*

Csepel —H áros 137 43 55
142* 50 —
138 47 49
140 49 58
142 46 61
151 51 62*

D unaújváros—Koszider
850.e _  42 4 7

878.b _  48.5 54
893.e 128 37 53
902.d 137.5 47
911. d 122 44

128 42 50
959.e 113 41 48
980.C 128 40 -
1065.d _  48 47

Füzesabony 643.d — 45 51
— 40 47

Mezőkomárom — Alsóhegy 142 — —
132 46 58

48 56
Süttő  —H osszúvölgy 117.5

62.44.44 131 37 5 1

62.44.198 _  46 51
62.44.443 126 39 43
62.44.534 1 1 7  4 0

62.44.587 133
62.34.755 132* 43 54
62.44.873 148 43*
62.44.1012 46 53

Tápiószele — Tűzköves
238. c -  42 49
239. c _  51 60
265.e — 41 52
1116.e _  47.5 51
1129.f  _  41 48
1144.C -  49.5 49
1167.c 133 45 49.5

Tiszaluc — Dankadomb
143 51.5 62
128 44 53.5
138 45 55

Valkó —Erdőgazdaság (Forestry) 55.6.19 116 40 44
120 39 42

I
* In  th e  tab les, th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  a n  asterisk .
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Cattle — Calcaneus ( continued)

Age/Si t e I 1 2 I 3

Iro n  A ge
B udapest—R em etebarlang (Cave)

-  39 40
131 43 44

H elem ba—Sziget (Island) I 153*
Jászfelsőszentgyörgy—Turóczi tanya  (Farm)

62.1.37 116* 39 41*
Mezőcsát — Hörcsögös 64.13.6.Z I 1 2 2  39 51
Ó h u ta—Nagysánc 124* 42.5 48.5

P erio d  o f  the R om an  E m p ire  
Balatonaliga

599.2 -  53 58
599.b -  34 42
608.e 141 46 50
608.f  132 41

B udapest — Albertfalva
151* 48 55
115 35 49
116 35 49
117 38 43
141 44 52
141 46 54
117 40 45
139 49 54

Pilism arót — I. ő rto rony  (W atch tower) 120 35
Tokod — Erzsébet akna (Shaft) 56.19.3 112* 37.5 47

155 54 54

M ig ra tio n  P erio d  
Apagy — B arueha J . földje

(J. B arucha’s land) 134 48 53
145 49 54

Arka 62.34.59 123 42 47
Tiszavasvári — Paptelekhát 62.423.3 117 40 49

A v a r  p er io d
Bokros —Fehérkereszt — 37 41
Dóc — B alástyai bekötőút

(Balástya approach road) 62.7.18 135 42 55
H alim ba

62.45.57 114 38 47
62.45.59 126 40.5 49.5
62.45.80 117.5 41 49
65.10.22.Z 113

Mohács—Téglagyár (Brick-yard) 26 110 30 48
Tiszavasvári — Koldusdomb

grave 1 125 40 38
grave 21 117 40

10th —13th century
Csongrád — Felgyő 56.10.85 — 46 59

i

* In  th e  tab les, th e  a p p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  aste risk .
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Cattle — Calcaneus ( continued)

Age/Si t e 1 2  3

K ardoskút — H atab lak  58.4.84 115 36 ! 42
Tiszalök — Rázom

290.d -  38 I 42
312. r. — _  51
362.c — 40 j 50
407.c 120 40 I  4 4

435.e -  39 i 43
826.f — 41 45.5

14th — 17th century  
Fonyód

63.3.284 122 41 —
63.3.361 143 44 58

Kőszeg—V ár (Castle) 63.6.108 104 3 4 . 5  4 4

Túrkeve —Móricz 54.3.748 137 4 3  5 4

Visegrád
58.2.2 132 42 51
58.3.13 119 39 47
58.3.342 133
58.3.214 109 36 33
59.6.42 114 38 43

128 37 49
59.6.43 — 4 5  5 3

59.6.44 — 42 5 3

59.9.11 133 42 54
59.10.18 113 -  58.5

115 39 46
59.11.26 116 37.5 í 43
60.1.39 124 48 ! 57.5
60.3.9 140 _  I 5 2

60.17.350 . 147 -  -
60.21.35 115 -
60.21.162 115 40 i 38
61.1.141 125 41 I 52
61.1.257 129 44 j 48
61.1.353 113 39 I 47
61.1.418 132
61.1.479 125 40 51

131 40 50J gg _
61.1.842 121 38 47
61.1.113 129 47 49

. 130.5 43 51
61.1.1586 127 42 51
61.1.22 28 125 40 49
61.2.56 123 -  _
62.1.45 155 — _
62.1.414 i 122* — —

125* -  -
62.9.12 124.5 -  -
63.1.28 I  113* _  _

116* -  _

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  by  an  asterisk .
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Cattle — Calcaneus ( continued)

Age/Site 1 2  3

63.1.29 119 40 50
63.3.96 124.5 38

135 44 43
123.5 40 47
130 45 -
138 48 53
136 43 53
134 43 
118
126 42 47
135 42 -
119 -  -

63.4.78 116 41 -
63.5.64 123 41 51
63.5.331 124 37.5 48

139 43 -
135 46 50
122 -  48
139 43
119 36 44
119.5 39 49
118 36 41
125 41 50
123 39 43
120 40 40

64.1.418 113.5 39.5 47
64.1.598 128 43.5 54
64.1.1030 129 -  -
64.1.1133 108.5 34.5 44.5
65.1.50 111 39.5 48

108 35 44
121 37 47
128 40

66.1.436 113.5
115.5 
116*

66.1.1070 130*
68.2.19 130 42 45
68.2.280 113.5 38 47
68.2.319 140 47

68.2.67 116 37 46

* In  th e  tab les, th e  a p p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .
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C attle — M eta ta rsu s
Measurements: the  same as those of the  humerus

Age/Site 1 2 j 3 .4  5 6 7

N eolith ic
Békásm egyer—Vöröscsillag TSz

(Cooperative) 220* — 26 55 — 24 31
D évaványa — Sártó

61.16.2 -  -  -  57 -  -  35
R öszke—L udvár — 55 — — 51.5 —

-  48.5 — -  43 -  -

C opper A ge
Békásmegyer -B U V Ä T I 233 53.5 31 59.5 53 27.5 32

212 -  26.5 52.5 -  24 30
Szabadszállás—Agostonhalmi dűlő

(Baulk) 239 52.5 27 56.5 50 27 35
239 53 27.5 -  50 26.5 34.5

B ronze A ge
Békásmegyer—BUVÁTI 202* —
Békés—Városerdő

53.4.9 197 -  22 51 -  20.5 28.5
53.4.10 -  47.5 27 -  47 25.5 -
53.4.11 -  40 20 -  35 -  -

48.5 25.5 -  45 - -
-  48 -  — 45

47.5 24 -  47
47 26 -  49
48 — — 45 -  —

53.4.12 — — -  49 -  23 28
57 -  23 29
50.5 -  22.5 27
58 -  25 28.5

53.4.386 210 41 23 50 40 21.5 28
22 46 -  20.5 26

42 22.5 — 41 22 —
53.4.387 -  -  25 -  -  24 -
53.4.388 -  -  19.5 — — 17 —
53.4.390 -  45 -  -  43 -  —

49 29.5 — 47 — —
51 -  — 48 -  -
46 — -  45 -

53.4.391 -  -  -  58 — -  29.5
65 -  31 38

-  27 36
47 -  21 26

-  -  -  58.5 -  -  31
53.4.392 -  -  -  46 -  -  26
53.4.393 -  -  -  60.5 -  -  36

-  — -  58 -  -  32
56.20.115 -  — -  57 -  28.5
56.20.201 — 45.5 — — 44 -  —
56.20.287 -  -  -  65 -  -  39.5
56.20.322 225* 47 26 -  -  24.5 -

* In  th e  tab les, th e  ap p ro x im a te  m easu rem en ts  a re  m a rk ed  b y  a n  asterisk .
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Cattle — M etatarsus (con tinued)

_  j

56.20.323 -  -  -  61 -  26 32.5
56.20.422 -  -  -  62 -  -  33
56.20.632 — 44.5 24 — 43 23.5 —

Csepel —H áros — 51.5 27 — 50.5 —
53* — . — 32*

-  — -  64* -  27 34*
-  ' — -  53* -  26 32*
-  -  -  64 -  30.5 38
-  -  -  63* -  -  38*
-  -  -  63.5 -  28.5 35
-  -  -  54 -  -  32*

45.5 - -  42.5 -
-  -  52 -  22.5 29
52.5 -  -  50
51 -  -  48
51 -  -  51*

208 44 23 51 41.5 21.5 29.5
-  46.5 25.5 -  45 25

_  _  60* -  24.5 28*
_  -  -  47.5 -  22 28
- - - - -  24 32*
-  53 -  49
-  -  -  65 -  29 35*
-  -  63* - 34*

D unaújváros — Koszider
503.d 214 48 28 58 45 21 35
503.e — 19 — — 21
848. c "  -  -  -  54 26.5 32
858.e -  -  50 -  -  28
873.0 231 47.5 26 54 44 24 29.5
873.d -  41 22 -  41
878.C -  57 -  59
882.d -  -  -  52.5 -  27 30.5
895.d -  -  -  51.5 -  23 29.5
906.e 197 41.5 23.5 49 40 22 27.5

208 41 23.5 48 -  21 28
913.e 188 39.5 21 45 37 18 25
918.c -  -  -  47 -  -  28
921.d -  -  22 54 -  23 29
928.0 225 47.5 25 52 44 24.5 31
925.d -  -  - 47.5 -  20.5 28.5
930,d _  -  -  51 21 29.5
930.e -  — 22
947.e 61 -  25.5 33
950.f 216 46 23.5 53 46 23 30
950.g -  45 -  — 42 — —
956. e -  - 48 42 21.5 28
957. C - 41.5 23 -  j 42 21
957.e -  44 25 -  I 41.5 —
968.d 214 43.5 24 50 43 24 29.5
968.d 214 45 25.5 50 43 24.5 28
975.d 217 45 24 53 -  22 29.5

Age/Site 1 2 I 3 4 j 5 6 7

* In  th e  tab les, th e  a p p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .

49 6



Cattle — M etatarsus (con tinued)

991.e -  -  -  52 -  -  28
995.d 213 46.5 24 52 42.5 24 30.5
lOOl.e -  46.5 -  -  42 -  -
1013.d -  44.5 23 -  41 -
1013.e -  -  -  50 -  22.5 28.5
1018.e -  -  -  65 -  30 36
1044.e 225 53 -  61.5 44 26 33.5
1049.d -  -  -  60 -  27 31.5
106.d -  -  27 58.5 -  26.5 33
55.9.38 204 41 21 48.5 40.5 -  26.5

Füzesabony
645.c -  40 22 -  38 -
654. d 205 43 21 47 41 20 27
655. g 203 42 22 48 41.5 21 28
57.6.61 209 46 26 59 44 23.5 30.5

M ezőkomárom—Alsóhegy 224* 47 24 — 46 22.5 —
Nyergesújfalu—Téglagyár (Brick-yard) 230 49 25 64 47 26 33.5

228 42.5 23* 50 40 22.5 30
S ü ttő —Hosszúvölgy

62.44.165 213 43 23 48.5 41.5 23 28
62.44.166 213* 41 20.5 -  39 20
62.44.167 220* 48.5 28.5 57.5 46 27 32*
62.44.230 218* 44 22.5 50 41.5 23 29
62.44.250 -  -  — 66.5 -  28 35*
62.44.256 208 47 25 54* 44 22.5 30
62.44.271 -  -  -  56 -  24.5 30
62.44.320 -  41 -  -  39.5 -
62.44.359 -  48.5 25 -  47
62.44.497 -  -  _  48.5 -  23 28
62.44.688 -  40* -  -  40* -
62.44.761 -  -  -  61 -  25.5 33*
62.44.970 — 46.5 — — 47

Tápiószele—Tűzkő vés
1194.a 248 51 28.5 60 48 28 33
1194.b 230 53 28 61 49 27 33
1194.0 199 40 22 48 39 22 28

Tiszaluc—Dankadomb 226 46 26.5 55 45.5 24 31

Iro n  Age
H elem ba—Sziget (Island)

187* 38* 21 45.5 40 19 26.5
203.5 44.5 22 48 40.5 21.5 28.5

-  . — — 55 — 25.5 33
-  -  -  53.5 -  26 31.5

45.5 -  -  45.5 -
-  -  -  49 -  -  27*
-  48.5 27.5 -  47 -  -
-  -  -  56.5 -  27 31.5
-  46.5 -  — 46.5 -
-  — _  58* — 24 30
-  50.5 — — 51 —
-  -  -  54 j — 25 32

Age/Site j 1 2 3 4 5 6 7

* I n  th e  tab les, th e  ap p ro x im a te  m easu rem en ts  a re  m a rk ed  b y  a n  asterisk .
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Cattle — M etatarsus (continued)

A g e/S ite  1 2 3 j 4 5 6 7

-  49.5 -  -  48 j -
L engyel 60.27.1 207 46.5 25 -  42 1 22 29.5
V elem szentvid 218 50 28 56.5 48* 24.5 31*

P er io d  of the R om an  E m p ire
B ala tonaliga  576.e 251 53 28 61 50 27 34

B u d a p e s t—A lbertfa lva  229 48 27 — 47 27
235* 54.5 30 63 54.5 27.5 33
250 57.5 34.5 — 55.5 30 37
206* 43 22.5 -  -  21.5 27.5
228 48 24.5 54 -  25
253 54.5 30.5 63 55 27 35.5
234 56 30 -  53 29.5 -
178 46 25 46 32 17 26
235 -  26.5 -  51 26 34
235* 49 26 57 49 23.5 32

B u d ap es t — A quincum  214 44 23 50 41 22.5 28
216* 42.5 23.5 46.5 42.5 22 28.5
225 50 26.5 54.5 44.5 25.5 31

P ilism aró t —I. ő rto ro n y  225 — 24 — 44.5 24
(W atch  tow er) 203* — 23.5 49 — 23.5 27.5

T okod —E rzséb e t ak n a  (Shaft)
216* 47.5 25.5 53 50 25 30*

J  219 48 26.5 53* 44.5 24.5 30

M ig ra tio n  P erio d  
A rka

62.34.28 215* 45.5 24 54.5 43.5 22.5 29*
62.34.40 I 205* — 24.5 —

D erecske 62.43.10 242* 55 31.5 -  57 28.5 35*
T ar 60.6.7 -  47 24 -  44 22
Tisza vasv ári — P a p te le k h á t 62.423.3 210* 44.5 23.5 49 43.5 22.5 29

233* 47.5 26.5 57.5 46 25.5 31.5
45.5 23 -  41 22.5 -

-  -  23.5 -  ' -  22 —
A v a r  p eriod

Dóc — B a lá s ty a i b ek ö tő ú t
(B alástya  app ro ach  road) 62.7.20 224* 48.5 25 55 ) 46 25 31*

224* 49 25 55 | 47 25 30
K isk u n m ajsa  —K ő k ú t 212 45 24.5 50.5 41.5 23 30

213 45 24.5 50.5 43 23.5 30
M ohács—T églagyár (B rick-yard)

23.b 194 39 21 44 40 21 25
25.a  194 40 20 44 38 21 25

Szeged — M akkoserdő
62 2 9 237* 48 25 56* 45 25.5 32*

236 50 25 55 44.5 25 32*
62 2 19 222* 46 25 56 46.5 26 32

222 46 j 25 56 46.5 26 32
62.2.27 237 53 j  26 61 I 53 26.5 34

235 51 I 25 61 J  53 25.5 34*

i

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  a n  asterisk .
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Cattle — M etatarsus (con tinued)

\
Age/Site 1 2 ( 3  4 5 6 7

_________________________________________ I________________

62.2.32 216 47 I 24 51.5 44 23.5 28.5
216 48 I 23.5 52 46 23 30

62.2.82 225* 47.4 26 55 43.5 24 31
225 48 26 54 42 24 31

62.2.123 234* -  26.5 58* -  27 33.5
234 51.5 26.5 59 48 26 33*

Szentes — B erek h á t
62.3.11 232 51 30.5 57 52.5 27 32.5
62.3.12 -  51 30.5 -  51 26.5 -

S zen te s—K a já n
61.36.3 186 40 22.5 49 37 20 26.5

T  iszavasvári — K oldusdom b
grave  8 217 46 23.5 50.5 41 22 -

216* 45 24 — 44 2 1  -
217 46 23 50* 42 22 29

grave 19 223 49 25 55 46 24 29
226 49 25 56 48 24 30

grave 21 215* 41* 21.5 48 39* 21 27
214 42 24 47.5 40 21 27

grave 23 223* 41 23 49 41 22 27
224* — 23 49 — 22 27*

10ih — 13th century

G arad n a  61.18.63 222 51 25 54 -  25.5 31
K a rd o sk ú t — H a tab lak

56.1.78 -  — — 55 -  26 30
56.1.79 — 40 21 — 38 — —
56.1.225 — — 20 — — 19
56.1.251 202 39 22 42 -  20.5 25.5
56.1.298 -  — -  46 -  18 24.5
58.4.148 -  -  -  47.5 -  23 27

Tiszalök — R ázom
278.a 201 40 22 46 40 20 26
290. c -  36 16 -  35 15 -
291. b  215 48 25 52 47 24 30

-  2 5  -  -  2 5  -
295.C -  45 23 -  42 -  -
313.d -  — — 47 — -  30
345. b  -  -  -  50 -  23 28
346. c -  42 24 -  40 — -
407.b -  39 21 -  35 -  -
418.b _  40 22 — 38 22 -
420.c -  35 16 -  33 16 -
422.d -  -  -  47 -  20 27
829.d 223 46 25 50.5 45.5 21 28

14th  —17th century  
B u d a —V ár —P a sa  p a lo ta  

(Castle, P a sh a ’s P alace)
212 45* 22.5 50.5 43.5 23 31.5
228 45 24.5 55 47.5 24.5 31
233* 52 28.5 57 52.5 26 32

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m a rk ed  b y  a n  asterisk .
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Cattle — M etatarsus (con tinued)

G y u la -V á r  (Castle) 221 48.5 27 57.5 47 24 30
224 45 20 49 43 22 28
232 41 24 51 41 22 30.5

-  47 24 -  45.5 23
-  -  24.5 -  -  25
-  — 24.5 52 — 23 29

238 46.5 24 50 46.5 22.5 28
257 53 26 59 51 27 32.5

-  45 27.5 -  46 23.5
233 44 21.5 50.5 44 22.5 30
212 41 21.5 48 40 19 27
212 42 24 51 41 21.5 27
225 -  27 -  -  25
220 40.5 20 45 40 20 27.5
227* 50 26 55.5 46 22.5 29
240 42 25.5 -  42 21.5 -

63.1.2 230 50 27 56.5 53.5 26 31.5
63.1.14 220 42 21 46 41 21.5 29
63.1.40 227* 51 27 55.5 47.5 24 30
63.1.41 211 43 25 51.5 41.5 23 28*
63.1.42 226* -  27.5 — -  27 -
63.1.43 234.5 46 -  51.5 45.5 24 31.5
63.1.44 211 41.5 — 50 41 19.5 28
63.1.45 242* 42.5 26.5 -  42.5 23 -
63.1.64 218* 42 20.5 -  41.5 22.5 28*
63.1.70 232 44 22.5 52 44.5 23.5 31.5

Kecskemét — Bocskai u tca (Street) 252* 51 26 57.8 48 27 32
K őszeg—Vár (Castle)

63.6.61 207 49.5 25 54.5 47 23 50.5
63.6.76 209 42.5 22.5 47 40 21.5 27.5

220* 49 27 54.5 48.5 24.5 31.5
N agy vázsony—Csepely

61.21.13 211* 41 21 46* 39.5 20
61.21.149 230 49 25.5 55 49.5 24 30.5

Szolnok—Vár (Castle)
64.7.11 237 43 23 29.5 43 23.5 30.5
64.7.12 217 43 24 26.5 40 21.5 27.5
64.7.13 227* 43.5 23.5 48.5 42 22 30
64.7.14 218 46 25 51.5 46.5 24 31
64.7.15 212* 44 24 49 41.5 23 28
64.7.16 224* 44.5 24.5 50* 41 24 30

Túrkeve — Móricz
64.3.289 -  42 22 -  42
54.3.290 -  -  -  45 -  20.5 26
53.3.439 215 45 27 -  43 23 -

222 42 22 — 41 21 28
54.3.440 -  45 22 -  43
54.3.441 — — — 49 -  24 28.5
54.3.528 217 43 24.5 49 -  22.5 -

222 43 22.5 52 42 20 27.5
216 43 22 48 41 20 28

-  36 21 — 36 19.5 -

Age/Site 1 j 2 J 3 4 5 6 7

* In  the tables, th e  approxim ate m easurem ents are m arked by  an  asterisk.
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Cattle — M etatarsus ( continued)

A g e/S ite  1 2 3 4  5 8 7

54.3.529 -  37 19 — -  19 —
54.3.530 -  44 -  -  44 -  -

-  37 20 -  37 -  -
54.3.531 -  -  -  47.5 -  19.5 26
54.3.646 -  39 21 -  38 19 -
54.3.670 242 53 27.5 — 50 26.5 33

206 41 22 49 33 20 26.5
54.3.671 _  42 _  _  40 _  —
54.3.750 -  -  — 52 -  26 30.5
54.3.851 — 42 21 — 36 — —
54.3.890 245 50.5 25 56 48 24 33
55.20.40 210* — 25 -  — 22 -
55.20.41 -  41 19 -  38 -  -
55.20.69 218 41 22.5 -  39 20 -

Visegrád
61.1.31 215 42 25 48 41.5 21 27
61.1.849 212* 41 22 47 39 19.5 26
61.1.1175 181 40 19 50 39 20 33.5

212* 43* 19 44 39 19 26*
61.1.1464 214* -  20.5 43 35 19.5 26.5
62.1.49 215* 42 22 47.5 43 22 26.5
63.1.33 200* -  21 43 -  20 -
63.2.54 226* 47 26 56.5 44 -  32
63.5.69 217 43.5 24 47 41 22 27.5

204 42.5 25.5 50 42.5 21 28
63.3.105 207 48.5 28.5 53 46 24.5 30.5

224* 53 31 59.5 49 27 33.5
222* 43.5 23.5 48.5 43 22 29

63.5.340 234* _ _ _ _ _ _
64.1.1140 196 54.5 26.5 57 45.5 24 30
64.1.1357 224.5 45 24.5 52 41 24 29.5
60.6.34 217 41 21.5 47 40 21.5 -
66.1.287 216* 48 28 55.5 49* 23.5 30*
68.2.20 204* 44 24.5 51 43 24 28.5
68.2.159 213* 49 26.5 55* 45 23.5 30
68.2.972 j 206 44.5 26 50 42.5 22.5 -

Sh eep  — O vis a r ie s  L.
H o rn  core
M easurements: 1. greatest length m easured 3. smallest diam eter

on the great curve 4. circumference of th e  basis
2. greatest diam eter

A g e/S ite  1 2 3 J  4

N eolith ic
D évaványa — Sártó 55.1.1295 — 60 39 158
Győr —Pápai vám  63.10.15 — 73 53 205

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m a rk ed  b y  a n  aste risk
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Sheep  — H orn  core (continued)

Kisköre -  45 32 ! 120
Neszm ély—Tekerespatak — 64 45 j 175
R öszke—Lúd vár — 31 21

C opper A ge
K enderes- K ulis 62.22.62 -  35.5 23* 95*
Székely—Zöldtelek 84 32 17 82
Tiszaszőlős — Csákányszeg

62.6.52 106 39.5 22.5 103
62.6.54 -  40* 22 103*
62.6.293 -  41 26 111
62.6.294 -  43.5 25 114

B ron ze A ge  
B ékés—V ároserdő

53.4.49 -  33 18 92
53.4.50 100* -
53.4.405 -  45 44 163
53.4.406 107* -  -

Csepel —Háros — 57.5 46.5 170
45 16.2 13.2 50

D unaújváros — Koszider
854.a -  40 27
868.a -  30 23.5 88
915.b 100 30 18 80
942.b -  56 46 168
997.a -  53 39
1028.a 123 44 27.5 122
1028.b 121 44 28 120
1061.a -  48 32 133
1064.a  86 24 14 67

Füzesabony 646.a 77 42 25 109
Mezőkomárom—Alsóhegy 63 24 16.5 64
Tápiószele—Tűzköves

269 105 37 -  93
1133.a — 42 27 115
1150.a 57 22 17 64
1150.C 91 — 18
1150.d 67* 32
1165.b -  41 29 114
1222.b -  49 32 139

Tiszaluc — Dankadomb 100 28 20 78

Iro n  A ge
Helemba — Sziget (Island) 45 17.5 16 55
Velemszentvid 92* 32 20 83

-  43.5 31 123
80* 22 18 66
80* 22 18 66

52 45 158*
56 28 19 78
-  26 21 I 75

I

Age/Site 1 2 3 I 4

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  are  m ark ed  b y  a n  asterisk .
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Sheep  — H orn  core ( continued)

A g e/S ite  1 2  3 4

Veszprém—József A ttila  utca
(Street) 59.9.26 -  58* 42 165*

P er io d  o f  the R om an  E m p ire
B udapest — A lbertfalva 88* 19 14 53

-  61* 46*
N agytétény 55.3.25 90 28 — 75*

M igra tion  P eriod
Szolnok —Szanda 118 25 20 80

14 th — 17th century
G y u la -V á r (Castle) -  41 26 109

252* 52 37 141
140* 34 21.5 88

36.5 22 92
-  44.5 30 120

49.5 35 134
70 48 187

148* 39.5 24 103
170*
148* 36 23 94

v -  42 27.5 112
37 19.5 96

-  39 26 104
210* 46.5 30 125

61.22.1 273* 60 40 160
63.1.25 -  55 36.5 147*
63.1.34 210* 48* 34.5 140*
63.1.71 255* 50 35 140

Sárospatak —Vár (Castle) 64.10.4 — 42 29 115
Szolnok—Vár (Castle)

64.7.17 133* 31 23 85
64.7.18 НО 35 21.5 91
64.7.19 135* 32 20 88
64.7.20 135* 37.5 23 95
64.7.21 -  38 23.5 98

175* 38 25.5 104
56 41 156
57 36 154

Túrkeve — Móricz 53.4.830 — 29 20
Visegrád

58.3.95 127 32.5 22 92
58.3.96 118
59.6.390 60 -  18.5
60.1.60 70 22.5 21 67
61.1.680 135*
61.1.894 135* -  I 26 105*
61.1.1350 i 138* 46 j 27 115
63.5.85 260* -  37*

270* 47 34* 133*
63.5.86 160 — — —

* In  th e  tab les, th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .
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Sheep  — H orn  core ( continued)

A g e/S ite  1 2  3 4

150 -  23 -
150* -  23* -

64.1.615 207 36* 25* 100*
64.1.1360 -  36.5 24 100

S c a p u  la
Measurements: 1. greatest length

2. greatest bread th
3. smallest b read th  of collum scapulae
4. b read th  of angulus articularis
5. diam eter of facies articularis

A g e/S ite  1 2 3 4  5

N eolith ic
G yálarét — — 17 31 19
Röszke —L údvár — — 19 30 19*

Iro n  A ge
H elem ba —Sziget (Island) — — 20.5 33 22

-  -  21 31.5 24
Mezőcsát — Hörcsögös 65.4.26.Z — — 21 34 22

A v a r  p erio d
H alim ba 65.10.184.Z -  -  22 33 23

14th  — 17th century  
B u d a—V ár—Pasa palota

(Castle, Pasha’s Palace) 168* — 22.5 39 23.5
178* -  23.5 42 26

H um erus
Measurements: 1. greatest length

2. b read th  of proxim al 
epiphysis

3. smallest bread th  of 
diaphysis

A g e/S ite  1 2 3 4  I 5 , 6 j 7

N eolith ic
G yálarét -  — 13.8 27 -  15.3 23.5

-  -  -  28 -  14.5 23.8
Iro n  A ge

Mezőcsát — Hörcsögös 65.4.27.Z 141 42 16.5 32 42 18.5 25

* I n  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  are  m a rk ed  b y  a n  asterisk .

4. b read th  of distal epiphysis
5. diam eter of proxim al epiphysis
6. smallest diam eter of diaphysis
7. diam eter of d ista l epiphysis
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Sheep — H um erus ( continued)

A g e/S ite  1 2 3 4  5 6 7

A v a r  p erio d  
Bágyog — Gyűrhegy

grave 80.a 145 38 16 32 38 17.5 24.5
grave 80.b -  40 14 33.5 45.5 16 29.5

H alim ba 65.10.156.Z 174 — 17 32 45 17.5 27

14th —17th century  
B uda—V ár — Pasa palota

(Castle, Pasha’s Palace) 152 — 15.5 32 42.5 16.5 27
156 42 16.5 34 48 18 29

R a d iu s
Measurements: the same as those of the hum erus

A g e/S ite  1 2 3 4  5 6 7

N eolith ic
Gyálarét — 29 — — 15 — —

29 15 .21 -  16 8 —
31* -  16
35 17.7 -  17 10.2 -
27 -  — 16 9.2 -

Röszke — L udvár — — — 27 — — 18
150 30 16 28 18 9 19.5

Iro n  A ge
H elem ba—Sziget (Island) 139 30 16 28.5 16.5 8

148 28 14.2 26.7 17 7.5 17.5
151 31.5 18 30.5 19 9 21
159.5 30* 16.2 30 16* 8.2 20
170.5 34.5 21.5 33 21 11 22.5

-  31 17 -  17.5 9
28.5 -  -  19

M ezőcsát—Hörcsögös
65.4.28.Z 147* 31 19.5 -  19 10 21
65.4.33.Z -  29.5 16 -  17.5 8.5 —

A v a r  p erio d  
Bágyog — Gyűrhegy

grave 80.a 162 32 16.5 30.5 21 8 21
grave 80.a 163 33 16 30 19.5 7.5 22
grave 80.b 151 33 17 33 21 9 23
grave 80.b 150 33.5 17.5 33 20 9 23

14th — 17th century  
B uda—Vár —Pasa palota

(Castle, Pasha’s Palace) 156 32 17.4 30 18.5 8.8 20
162 32.5 16.5 32 19 8.5 21.5
167 34.8 18 31 j 20 9.8 20

* I n  th e  tab les , th e  a p p ro x im a te  m easu rem en ts  a re  m a rk ed  b y  a n  aste risk .
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Sheep  — R a d iu s  (continued)

I  I  I
A g e/S ite  j 1 j 2 3 4  5 6 7

167* 33.5 17.5 34.5 21 | 9 22*
172 34 16.5 33.5 21.5 j 9.25 24
177 35 18.5 33.5 18.5 10.5 20.5
191.5 37 20.5 36 21 10.5 25.5

Visegrád
65.1.78 160 34.5 17 33.5 19 9 21

164 36 17 32 18 10 23
68.2.23 138 30.5 16 28 17.5 8.5 19

M eta  c a rp tis
M easurements: the same as those of the humerus

A g e/S ite  j 1 2 3 4 5 6 7

N eolith ic
B erettyószentm árton 56.11.297 — 20 11.6 — — 8.4
Borsod — Derekegyházi dűlő (Baulk) 171 НО 18 13 23 16 9 15
Déva ványa — Sártó 121.5 20 12 22.5 15 9
G yálarét — 20.8 — — 15.7
Győr —Pápai vám  55.1.891 — — — 22.5 — 7.6 14.6
Röszke — Lúd vár 123 22 13 24.8 16.5 9 16

123 20 13 22.8 15.5! 8.5 15.8
-  22 13.8 -  16.3 i -
_  21 12 -  15.5

21.5 — — 15.5
19.5 — -  14.8 -
23.5 -  -  17
21 13 -  15.5

_  _  -  24 -  8.5 15.5
_  23 9 15.5

C o p p er Age
Kenderes - Telekhalom 62.21.27 — — — 21.5 — — 14.5
Kenderes — Kulis

62.22.19 -  19.7 -  -  14.3 -
62.22.36 110.7 20 10.3 21 14 7.8 14
62.22.50 109 20 12.5 22.5 15.2 8 15*
62.22.105 110.8 19 12.5 22.5 14.3 7.8 14

107* 18.5 11.4 22* 14.3 8.3 13.4
62.22.189 118.5 22.5 13 24 16 8.7 14.8

Székely— Zöldtelek — 21.5 12.3 — 15.5 9
Tiszaszőlős — Csákányszeg

62.5.19 132 22* 13.5 -  17* 9.3 16
62.5.20 20* 11.8 -  15*
62.7.11 120 20.2 12 22 15 á.5 15
62.6.57 117.2 22.2 12,2 24 16.3 8 16.5

117.6 22.4 12 24 — 8 15.3
62.6.58 120 20.4 12 22 14.3 8.5 15
62.6.59 116.5 22.5 12.2 24 15.5 8 16

* In  th e  tab les, th e  ap p ro x im a te  m easu rem en ts  a re  m a rk ed  b y  an  a s te risk .
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Sheep  — M etacarpus (con tinued)

A g e/S ite  1 2 3 4  5 6 7

62.6.60 114* -  12.3 23.4 -  8.5 16
62.6.61 -  22 13.6 — 16 8 -
62.6.196 -  21.5 12.5 — 15 .81 9

B ronze A ge
A szód—Gépállomás (Machine station) 121* 21 11.7 24* 16 7.5 14.8
Békés — Városerdő

53.4.54 138 24.5 13 25 17.5 9.7 16.5
53.4.85 -  -  -  24.5 -  9 14
56.20.238 — -  — 24 -  9.5 16.5
56.20.330 27 — — 19.5 — —
56.20.331 -  -  13.5 -  -  9.2 -
60.7.201 -  24.5 15 -  14.5 -  -
62.19.18 -  -  -  24 -  -  16.5
62.19.144 -  23.5 14 -  18.5 -
62.19.145 -  -  13 -  -  9 -
62.19.270 -  24 13.5 -  18 — —

C sepel-H áros 133 22.3 13.2 24 16.5 9.7 16
23* 14 16* -

25* -  9 16*
23* 12.7 -  16* -

-  22.5 -  -  17* -
D unaújváros -K oszider

504.b 140 23 13 25 16 9 17
849.d 135 24 15 26.5 18 10 17
899.b -  23 12.5 -  16 9 —
917.g -  -  14.5 -  -  9
978.a -  -  14.5 -  -  10.5
992.b 139 23 14.5 27 18 8.5 17
lOOO.e 128 23 12 24 18 9 17
1031.b 138 28 15 29.5 20 10.5 19
1031.C -  -  14 -  -  9.5
1031.d — -  13.5 -  — 10
1045.e 133.5 23.5 14 26 17 | 9.5 16.5

Mezőkomárom — Alsóhegy
-  -  26.5 -  -  18

15 27* -  10 17*
133 23.5 13.5 26.5 17.5 9 18*

Süttő — Hosszúvőlgy
62.44.170 -  22.5 13 -  16.5 -

24 13 -  17
62.44.464 -  -  —' 26.5 -  8.5 17.5
62.44.485 • 135 23 13 24.5 17 9 17*
62.44.536 131 23.5 14.5 26.5 16.5 8.5 16.5
62.44.757 126 22.5 12 24.5 17 I 8.5 15*

Tápiószele — Tűzkő vés
247.e — 24 14 — 16 10
250.c -  -  15 -  18 11 —
250.e -  24 13 — 17 10
250.d -  -  -  27 -  10 18
259.d -  21 12 -  15 8 -
1123.c -  -  -  24 -  10.5 16.5

* In  th e  tab les, th e  a p p ro x im a te  m easu rem en ts  a re  m ark ed  by  an  asterisk .
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Sheep  — M etacarpus (continued)

Age/Site 1 2  3  4 5 6 7

1166.f  141 24 13.5 26 17 9.5 16.5
1181.a 147 26 14.5 28.5 20 11 19.5
1181.b — 22 13 I — 17.5 10.5 —
1181.0 — — — 30 — 11 19.5
1207.e -  25 14 -  19.5 -
1218.d -  23 13 -  17 — -

Tiszaluc — Dankadomb 146 25.3 14.8 28 18.5 10.7 17.8

Iro n  A ge
Helemba —Sziget (Island) 112* — 12.1 _  _  _

119.8 22 11.9 24 16.2 8.4 15.6
P er io d  of the R om an  E m p ire

B udapest — A lbertfalva — — — 25 — 10.5 16.5
-  28 15.5 -  20 11.5 -
-  25.5 -  -  19 — —
-  29.5 16 -  22.5 -  —
-  27 -  — 21 -  —

147 27.5 16 28.5 20 12 18.5
M ig ra tio n  P eriod

Szabadszállás —Józan — 21.5 12.5 — 15 9.5 —

A v a r  p erio d  
B ágyog-G yűrhegy ,

grave 60 123 25.5 14.5 27 18 10 17
grave 80.a 128 25 13 25 19.5 10 16

128 25 13 25 19 10 16
grave 80.b 132 25 14 28.5 19 10.5 17

132.5 25 14 29 18 10 17
Oroszlány 62.31.1 124.5 24 13.5 25.5 19 9

124.5 24 14 25.5 18.5 9.5 17
Szeged — Makkoserdő 62.2.33 129 23 14 27 18 16 16

127 23 13.5 26 18 10.5 16
Szentes —K aján 61.36.8 127.5 23 13 25* 17.5 9.5 15.5

14th — 17th century  
B u d a - V ár —Pasa palota

(Castle, Pasha’s Palace) 144.5 25 13.2 26.2 19.5 11 18
146.5 25.5 15 27.2 18.4 10 18.5

• -  25.5 14.1 -  19.2 -  -
-  27 14.8 -  20 -  —
-  27 16 -  20.2 -

139 25 13.5 25 18 9.6 17
139* -  14.4 27.8 -  9.8 18
139.5 25 14 26.5 19 10 18.3
150 29.5 15.5 29.8 20 17.7 19.6
151 29 15.7 29.8 20.5 11.7 19.6

-  27 13.5 -  19 -
-  26* 14.7 — ■ -  -  -

' — 27* 15 -  -  — —
-  26.2 -  -  20.3 -
_  -  _  25.7 -  8.8 16.2

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m a rk e d  b y  a n  asterisk .
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Sheep  — M eta ca rp u s (co n tin u ed )

I
Age/Site 1 2 3 4 5 6 7

137* 24.2 15.2 26.8 18 11.1 18
140* 25 14.3 26 18.2 9 17.2
143* -  15 27 -  10.2 18.3
142 26.8 15.3 29 19.2 11.5 18.2
151* 27* 15.3 28.8 -  11.1 19.8

26.2 14.3 — 18.5 —
' -  27 16.5 -  20.5 — —

27* 15.6 -  20* — —
129.5 25 15.4 27 18 9.5 17.5
132.5 26 15.2 29 18.5 11.8 18
135 25.8 14.1 27.5 19.5 10 18.3

I 144 25 13.8 27.7 19 11.3 17.8
I 144 27 15.2 29 18.8 11.1 19

161 29.6 17.3 31.8 22.1 11.8 19.5
-  25.5 15.5 -  18 —

25.5 14.8 — 18* — —
27 15 -  20 — -

30.3 -  11.7 20.1
Fonyód 63.3.148 137 25.5 14.5 28 18 10 17.5
Gyula —Vár (Castle)

63.1.20 146 27 14.5 28 20.5 11.5 19
63.1.21 137 25 14 27.5 17.5 10 17
63.1.30 139 25 13.8 25.5 19 9.5 18
63.1.46 147 25 14 27 18 11 18
63.1.47 ! 149 25.5 14 27 19 — —
63.1.62 ! 132 24.5 13 26.5 17.5 9.5 17.5
63.1.72 I 148 27 16 28 20 12 18.5
63.1.73 j  144 -  15 28.5 18.5 9.5 -
63.1.74 j 124 23 14 24.5 17.5 10 16.5

146* 27 15 28.5 19.5 12 18
138 25 14 27.5 18 10 17
146 27.5 15 28 20 12 19

J 126 23 14.5 25 17.5 10.5 16.5
( 144 25 15 29 19.5 10 -

148 25.5 14 27.5 18 11 18
j  124.5 24 15 26 19 9.5 17

129 24 14.5 27.5 18.5 9 17
Szolnok—Vár (Castle)

64.7.23 151 27 13.5 28 19.7 11 19
64.7.24 137 25.7 14.5 26.2 18.5 10.7 18
64.7.25 160 28.8 15.5 28.7 20.5 11.3 19
64.7.26 143 26.4 14.3 27 19 11 18.2
64.7.27 150 26 15.3 28 18.2 11 17.5
64.7.28 139 28.8 15.5 30 20 11.2 19
64.7.29 153 27.3 16.2 29.5 20 11.7 19
64.7.30 145 25.2 13.7 25.7 18.7 10 17.5
64.7.31 140 26 14.2 26.8 19 9.8 18
64.7.32 148 26.2 16 27.3 20* 11.2 18
64.7.33 136 27* 13.5 28 -  10 19
64.7.34 138 26 14.5 27 17.5 11.3 18.5
64.7.35 156* 25.5 14.5 27.2 19* 11 18.3
64.7.36 141 24.5 14 26 17.8 11.3 17.7

* In  th e  tab le s , th e  ap p ro x im a te  m easu rem en ts  a re  m a rk ed  b y  a n  asterisk .
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Sheep  — M eta ca rp u s (co n tin u ed )

Age/Site 1 2 3 , 4  5 6 ' 7

64.7.37 145 27 15.2' 28 20.3 10.7 19
64.7.38 146* 27 13.2 27.7 19.8 11 19
64.7.39 155 29 15.3 31 22 13.2 21
64.7.40 143* 25.2 14.2 27 19 10.2 18.8
64.7.41 154* -  15 28 -  10.4 18.3
64.7.42 140 24.7 14.5 25.5 18 9.7 16.2
64.7.43 140* 29* 15 28.5 20* 11 19.3
64.7.44 149 25.7 14.5 25.7 19 11.3 18.7
64.7.45 135* 24* 14.6 27 -  10 18
64.7.46 137* -  -  28.7 -  -  17.8
64.7.47 138* 27 14.7 29 21 10.7 18.2
64.7.48 145 26.5 14 -  20 11 18
64.7.49 145 25 12.8 26 18.8 10 17.5
64.7.50 145 25 14 26.5 18 9.2 16.7
64.7.51 154 28.5 16 30.2 20.8 12 19.5
64.7.52 140 25 15 -  18.7 10.7 17.7
64.7.53 134* -  13 26.5 -  10.3 17
64.7.54 147* 26 14.7 28.5 19 10.2 18.3
64.7.55 141* 25* 14 25.5 18* 10 17
64.7.56 151 26 14.3 28 19* 11 18
64.7.57 153 26.8 17 29.2 19 11 18*
64.7.58 143 -  14.2 27.5 -  10.5 18
64.7.59 151 25.8 14.8 26.2 19 11.2 17.7
64.7.60 140 -  14.5 27 -  11.7 17*
64.7.61 , 140* - 13.5 25 -  9.7 17
64.7.62 147* 25 14.7 28 18.2 10.3 18
64.7.63 134* -  14 25 — 10.2 16.7
64.7.64 144 24.5 13.6 27.2 19 8.5 17.2
64.7.65 145 27* 15 27 20* 11 18
64.7.66 146* - 13.7 26.5 — 11 18
64.7.67 144* 24.3 15 25.5 18 9.7 17
64.7.68 130 24.5 14 26.5 17.5 10.3 ! 17.8
64.7.69 150 27.5 16.5 30* 20 11.5 19*
64.7.70 155 28 17 30.5 21 11.5 20.5
64.7.71 146* 27.2 14.3 27.7 20 11.7 19*
64.7.72 157 28 17 29.8 20* 11.3 18.5
64.7.73 146* 13 26 -  10.7 17.5
64.7.74 134 24 14 26* 17 10.8 16*
64.7.75 150 26 15 27 18.5 -  -
64.7.76 145 26.8 14.8 28.5 19 10.5 18
64.7.77 . 146 26 15 27.8 20* 10.8 19
64.7.78 153 29.8 15.8 31* 23 11.3 20*
64.7.79 148 25.5' 15.5 27.2 19 11 17.8
64.7.80 137 25.7 ' 13.8 26.2 18.5 10.5 17
64.7.81 145 25.7 14.2 27.8 18.7 10.5 17.5
64.7.82 142 26 14 27* 19 10.2 18
64.7.83 146* 25 13.5 26 18 11 17.8
64.7.84  157 28.7 1 18.5 — j  21

* I n  th e  tab les, th e  ap p ro x im a te  m easu rem en ts  a re  m a rk ed  b y  an  aste risk .
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Sheep  —  T ib ia
Measurements: th e  same as those of the humerus

Age/ Si t e  1 ) 2 I 3 I 4  5 6 7

14th — 17th century  
B uda—V ár—Pasa palota

(Castle, Pasha’s Palace) j 228 -  16.2 29.5 46 j 13.3! 23.5

A stragalu s
Measurements: 1. greatest length 2. greatest bread th  3. greatest height

Age/ Si t e  1 2  3

N eolith ic
G yálarét | 26.5 19

Calcaneus
Measurements: th e  same as those of th e  astralagus

A g e/S ite  1 2 J  3

N eolith ic
G yálarét ! 63 21.5 25.5

Iro n  A ge
Helemba —Sziget (Island) 54 20 24

M eta tarsu s
Measurements: the  same as those of the humerus

Age/Site j 1 2 3 4 5 6 7

N eolith ic
B erettyószentm árton 56.11.709 — — — 24.3 — — 16.4
Győr —Pápai vám  55.1.844 130 19.5 11.5 23 19.5 9 14.8

121 18.5 11.5 22 19.2 9 14.6
Röszke — Lud vár

141 20.5 11.2 24 20.3 9.2 17
128 -  11 22.3 -  9 15.7

18 10.2 -  19
-  18.3 -  -  I 18.7 -  -

18.5 -  -  18.3 -  -
-  19 -  -  i 19.8 -  -

19 -  -  20 -  -

* In  th e  tab les , th e  a p p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an asterisk .
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Sheep  — M eta ta rsu s ( con tin ued)

A g e/S ite  1 2 3 4  5 6 7

-  2 0  -  2 0  -  —
— 19 -  -  20 — —

18.5 -  -  19 -
18.8 12 -  20.2 9 -
19 -  -  19.5 -  -

— 19 10.3 -  19.2 -  -
— 18.2 — — 2 0  —

18 — — 18.2 -  -
-  19.5 11.3 -  20 -  -
-  20.2 -  -  19.8 -  -

-  20.5 -  -  13
C opper A ge  

Kenderes — Kulis
62.22.1 -  -  _  21 -  8.7 14.5
62.22.106 120 17.5 10.3 21 17.8 8  14
62.22.64 _  16.7 9.6 — 17* — —
62.22.201 117.5 16.7 10.7 20.7 16.4 8.2 13
62.22.208 — 17.4 9.9 -  18.4 -  —

Székely-Z öld telek  132 18.7 11.5 23 19 9.6 15.5
-  -  -  23.5 -  9.2 16

Tiszaszőlős— Csákányszeg
62.6.62 128.5 18.3 10.2 20.7 18 8.2 15

129* -  10.4 21.8 -  8.2 15
62.6.63 140* -  11 -  20.2 9.4 -

140* -  11 22.8 -  9.2 16
62.6.64 127* 18.7 10.8 22.3 19.2 8 . 8  15.5
62.6.65 126* 19 10.2 22.2 18.8 8.7 15.8
62.6.66 125.2 19 10.2 22.4 18.8 8 . 8  15.7
62.6.67 129* 20.3 10.6 23* 19.2 8 . 8  15*
62.6.68 123* 18.5 10.2 -  18 8

62.6.69 -  -  10.6 23 -  8.3 15.7

B ron ze A ge  
B ékés—Városerdő

53.4.90 -  20 12 -  20.5 -  -
53.4.91 -  -  -  24.5 11 17.5
53.4.418 135* -  11.5 24 -  10 16.5

-  -  12 -  -  9.5 -
53.4.419 -  -  -  25.5 -  11 17.5

-  -  -  23.5 -  10 15
-  -  -  27 -  11.5 17
-  -  -  -  , -  1 2  18

53.4.420 — 22 13 -  23.5 —
56.20.40 -  -  -  24.5 -  11 17
56.20.156 — 20 11 -  20.5 -  -
56.20.242 _  20 11.5 -  21 -  -
58.18.128 — 20.5 12 -  21.5 10.5 -
58.18.129 — 23 14 — 23
62.19.271 _  _  _  28 -  11.5 18.5
62.19.272 -  _  1 1  — -  10.5 —

Csepel —H áros — 2 2 * — — 2 2 * — —
-  2 1 . 2  -  -  2 0 . 8  -  -

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  a n  asterisk .
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Sheep  — M eta ta rsu s ( con tin ued)

A-ge/Site I 1 I 2 I 3 I 4  6  6  7
______________________________ 1_____ 1_____ I_____ !_____ j_____ !__________

-  21.7 -  -  22 -  -
-  -  -  26.5 -  11.3 17.8
-  -  -  27.5 -  11 18.5
-  21.5 13 -  21.5 -

D unaújváros — Koszider
504.f -  -  12 24 -  10 16
851.d -  -  -  25 -  10 18
889.d 149 20.5 12 24.5 21 9.5 17

147.5 21 12 25 21 10.5 17.5
899.c 148 22 13 24.5 21 11 17
899.d -  20 11 -  20 10.5 —
927.e -  23.5 -  -  24
967.c -  20 -  -  20
1015.d 143 20 11 23 20.5 10 16.5
1015.e -  21 11.5 -  20 10
1041.d -  23 14 -  23 12

Süttő  — Hosszúvölgy
62.44.361 132* 21 11.5 24.5 21 9.5 16.5
62.44.372 — — — 25 -  9.5 17*
62.44.639 -  19 -  -  18.5
62.44.851 137* I 20* 11 -  -  9.5 -

Tiszaluc — Dankadomb — I 21.3 13 — 21.3 — —
-  I 2 1 . 2  -  -  22.5 -

-  -  25.2 -  11 I 17.5
24.7 -  10.5 16.8

I 1 22.8 -  9 15.5
23.3 12.2 -  22.7 11.8
2 0 . 2  — — 2 0 . 2

19.8 10.8 -  20
-  -  -  25.5 -  11 18

23 -  10.7 16
Valkó Erdőgazdaság (Forestry) 55.6.24 137 19 12 24 19.5 9.5 16

Iro n  A ge
H elem ba-S z ig e t (Island) 121.2 19 11 22.2 18.8 8 . 8  14.7

121 18.9 10.7 22.5 18.8 9.5 14.8
32.5 20 11.3 24 20 9.3 16

134* 19.9 11.2 23.5 20 9.2 16
137 21 11.8 23.5 20.5 10 16.5

18 11 -  19* -
25 -  -  16.8

19.2 10.5 -  19* -  -
20 -  -  19* — —

Ó huta -  Nagysánc 123.5 19.5 11.8 23.3 18.8 8.9 14.8
Velemszentvid j 130* 21 12 — 21 10

-  -  -  24 — 9.5 16
j 151 22.5 13 25.5 22 11 17.5

Veszprém -Jó z se f A. utca (Street)
59.9.36 122 18 10 22 19 8.5 14.5

P erio d  of the R om an  E m p ire
Budapest —Albertfalva 1 — j 23.5 14 — 23 — —

* In  th e  tab les, th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  a n  asterisk .
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Sheep  — M eta ta rsu s (co n tin u ed)

Age/Site 1 2 3 4 5 i 6 7
I

-  - 1 4  -  -  12 -
-  20.5 12 -  20 I 11

160* 26 16.5 33 — 14
Tokod — Erzsébet akna (Shaft) 138* 21.6 12.7 25.6 21.2 I 11 17

138 22.2 12 -  23 10.3 17*
24 -  10.2 16.3

-  19.7 11.7 — 19.8 10 —

M igra tion  p erio d
Arka 62.34.68 130* 19.5 12 23 20 9.5 16
Mezőkövesd 60.29.17 143 21.5 13 25.5 22 11.5 17.5

A v a r  p eriod  
Bágyog — Gyűrhegy

grave 80.a 135 21.5 12 25 20.5 10.5 16
135 21.5 12 24.5 21 10 16

grave 80.b 142 23 12.5 27 23.5 11 17
142 22.5 12.5 27 24 12 17.5

Deszk —B aráth  A. földje 
(A. B ará th ’s land)

61.35.16 130 21 12 -  21 11
61.35.17 21 12 21.5

Oroszlány 62.31.2 135* 21 12 25 —' 10 17
135 21.5 12 25.5 22 10 17

Szeged-M akkoserdő 62.2.34 135* 21 12 25 20 11.5
135 21 12 24 20 10.5 16

Tiszavasvári — Koldusdomb
grave 1 -  -  11.5 23 -  10 15.5
grave 19 139 21 11 25 21 10 17

-  22 11 -  21 10.5 -

10th —13th century
Belső tá rk án y —Várhegy — 22.2 — 7.3 14*

122* 19.5 11.2 24 19.8 9.5 15.5
l i t h  — n t h  century  

B uda—Vár —Pasa palota
(Castle, Pasha’s Palace) 143* 22 12.7 26.7 22 11 ! 17.7

144* -  14 27 -  11 .21 18
156 23 13 26.6 23 12 I 18.2
165 26.7 13.4 29 24.5 12.61 19
154.5 22 12.8 26 22 11.3 { 18

21.8 13.6 -  21.7
129* 21.2 11.1 25 21.5 9.8! 16.2
138* 21* 12.1 25 21 10 '■ 16
146.6 23 13 26 22.3 11.6] 17.2
145 21.3 12.5 25 22.5 10.8 | 17.2
152 22.8 12.3 26.7 23 11 1 18.5
155 23.4 13.5 26 23 12.8 17.6

22.5 12.7 23 -  —
-  23.5 13.1 -  23.5 -  -

24 15.2 -  24 -  -
-  20.3 — — 20.1 — —

* In  th e  tab les , th e  a p p ro x im a te  m easu rem en ts  a re  m a rk ed  b y  an  asterisk .
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Sheep  — M etatarsus (continued)

A g e/S ite  1 I 2 3 4  5 6 7

j
23 — — 22 — -

26.7 -  10.5 18.4
146.5 22.2 12.9 26.3 22.7 10.8 18.5
149.5 22.3 12.9 25.5 22.2 11.3 17.8
151.5 24 14 27.7 24.8 12.8 18.5

22.8 13.4 - 23
— 23.2 — — 23.7 — —

— 29 -  12.2 20.2
158 22 12.2 26* 22.2 11.5 17

21.8  12 -  21.2  -  -

21.3 -  -  21.8 -  -
G yula—V ár (Castle)

162 24.5 14.5 29 24.5 13.5 19.5
63.1.3 170 26 14.5 30 26 13 20
63.1.22 161 24 14 28.5 24.5 12.5 19

Szolnok —Vár (Castle)
64.7.85 138 21 12 24.4 21 10.5 16.8
64.7.86 145 22.5 12 26.2 22.8 11 17.4
64.7.87 146 21 12.3 24 21.4 10.8 17
64.7.88 151 23 12.7 27 23.5 11 18
64.7.89 152 21.2 12.5 23.5 21.3 11 16.7
64.7.90 155 22.8 12 26 22.8 12 17.7
64.7.91 154 22.5 13.2 27.2 23.5 11 18.3
64.7.92 161 24.5 14.5 28.7 25 13 19.2
64.7.93 164 24.8 15 28.2 24.2 12 19
64.7.94 161 22.5 13 26.5 23 11.5 18.5
64.7.95 149 22 13.6 25.3 22.5 11.5 18
64.7.96 151 22 12.8 26 21.5 11.2 17.3
64.7.97 144.5 23 12.5 27 22.2 10.3 17.2
64.7.98 142.5 21 12 26.5 21.5 10.7 17.5
64.7.99 154 22.7 14 26.3 22.4 11.5 17.5
64.7.100 160 22.3 14 -  22.8 11.2 18.7
64.7.101 146* 22 -  25.2 23 11 17.5
64.7.102 152* 24 13.2 27 22 11.2 17.5
64.7.103 156* 22 -  26 21 11.5 18
64.7.104 175 26 14 30 25.5 13 21
64.7.105 143 22.5 12.2 26.8 22 11 17.2
64.7.106 150* 23* -  26.3 23* 11 19
64.7.107 163* 23.5 13.5 27.5 22.2 12 19.3
64.7.108 158 22.5 13 26.5 22 11.2 17.5
64.7.109 145* -  12 25 11 18
64.7.110 156 23.5 13 27 23 11.5 18.5
64.7.111 167 23 14 27* 23.5 12.2 18
64.7.112 150.5 21.7 13 26 21.2 11 16.5
64.7.113 153 22 12.3 25.8 22 11 18
64.7.114 164* — 13.5 28 — 12 19
64.7.115 158* — 14 26.8 -  12 —
64.7.116 I 150.5 22.3 13 26.5 22.2 11 18
64.7.117 J 150* 23.3 -  2 6 .4 1 22.5 1 1  18.8
64.7.118 163 23 13.5 26.8 j  22.5 12 19.5
64.7.119 160* 26 14 28.5 | 25* 12.5 19*
64.7.120 152 22 , 12 26.3 j  22.5 10.5 17

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .
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Sheep  — M  etatarsus ( continued)

Age/Site 1 2 3 4 I 5 6 j  7
_________________ ____________________________!__________ I____

64.7.121 146 22.5 13 26.8 22 11 17
64.7.122 147 21 13 25.5 21.8 11 | 17
64.7.123 163 23.8 13.5 27 24 12 j  18
64.7.124 156* 22.3 12 26.5 -  10.5 J 18
64.7.125 153 22.5 13 26 22 11 .51 18
64.7.126 151 22 11.8 25* 23 11 18*
64.7.127 134* — 12 — — 10.5 17*
64 7 128 152 23.5 12 27 23 11.5 17.5
64.7.129 146 23 12 26.2 22.5 11 18
64.7.130 154 22.5 12.5 26* 21.5 10.7 17.5
64.7.131 157* -  13 28* 12 19*
64.7.132 155 23 12.5 26.5 23.5 11 19
64 7.133 161 24 13 28 24 - 19*
64.7.134 157* j 23 -  27.5 - 12 18.3
64 7.135 153* i  22.8 -  26 22 12 17
64.7.136 160 23.5 13.5 27.7 24* 12 19.2
64.7.137 147* I 23.5 -  27 23* 11.5 18

Ooat — C apra  h ircus L.
H orn  core
Measurements: 1. greatest length measured 3. smallest diam eter

on the  great curve 4. circumference of th e  basis
2 . greatest diam eter

A g e/S ite  1 i 2 | 3 j  4

N  eolithic
B erettyószentm árton

55.4.60 210* 34.5 26 | 92
55.4.61 -  -  22 !
55.4.359 -  46.5 31.5 122

50 35.5 132
56.11.161 -  33 22.5 88

B erettyóújfalu — H erpály 147 28.5 19.5 78
39.5 28 ПО

G yőr—Pápai vám
55.1.163 -  67 40* 170'
55.1.400 -  40 29.5 113
55.1.592 -  38 27 108
55.1.757 ■— 33 23 92

Hódmezővásárhely — Gorzsa — Cukortanya
57.1.662.b -  31.5 23.5 90

N eszm ély—Tekeres pa tak  — 65* 38* 180’
39 i 28 106
35 I 26.5 100

C opper A ge
Aszód —Papi földek — 31* j  24 90'

-  66 j  41.5 172
-  36 25 100

* In  the  tables, the  approxim ate m easurem ents are m arked by an asterisk.
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Goat — H orn  core (continued)

A g e /S ite  1 2 I 3 4
______________________________I______ s_________ I_______________

B ronze A ge  
B ékés—Városerdő

53.4.422 -  32 23.5 89
60.7.701 -  34 22 87

D unaújváros — Koszider
502.a 255 39 27 102*
897.a  154 35
910.a. 106 28 17 75
942.a -  28.5 17 77
990.a -  33 25 97
lOOO.c -  32 20 83
1048.b -  35 18 8 8

Nyergesújfalu—Téglagyár (Briok-yard) — 34 2 1  8 6

Süttő  — Hosszúvölgy 66.44.421 — 30 22 80
Tápiószele—Tűzköves

1122.a 110* 32 23 90
1137. a -  23.5 17 6 8

1138. a -  32 23 —
1150.b 120* 32 17.5 78*

Iro n  A ge
F első tárkány—Várhegy — 35 23 92
Helemba —Sziget (Island) 145* 46.5 31 125

-  33 23* 98*
-  33.5 21.5 90

Szentendre — Cementgyár (Cement works)
61.8.1 ■ — 73 43 182

P er io d  of the R om an E m p ire
Balatonaliga 581.b — 35 27 —
B udapest — A lbertfalva — 37 26 102

-  30.5 -  8 8

-  — 24 —
31 22 85

N agytétény
55.3.13 -  43 28 114
55.3.42 225* 35* -  -

M ig ra tio n  P erio d
A pagy—Barucha J . földje (J. B arucha’s land) 200* 36 22.5 99

-  36 23 99
-  29 21 82

10th —13th century
C sátalja—V ágotthegy 53.1.103 — 55 35 142

14th — n t h  century  
G yula—Vár (Castle)

63.1.17 182* 37 25.5 102
-  37.5 25.5 104

63.1.48 133 53* 30* 130*
63.1.49 -  56* 39 150*
63.1.50 -  30.5 22 87

* In  the tables, the  approxim ate m easurem ents are m arked by  an  asterisk.
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Goat — H orn  core (continued)

A g e/S ite  1 2  3 4

172* 39 26 103
183* 38.5 25 102

-  37* 25 100*
— 31.5 22.5 85
— 56 38*

165* 30 20.5 85
155* 31 20.5 83

-  33 20 83

M etacarpus
Measurements: 1. greatest length

2 . b read th  of proximal 
epiphysis

3. smallest bread th  of 
diaphysis

4. b read th  of distal epiphysis
5. diam eter of proxim al epiphysis
6 . smallest diam eter of diaphysis
7. diam eter of d istal epiphysis

A g e /S ite  1 2 3 4  5 I 6 7

. j
N eolith ic

B erettyószentm árton
55.4.43 92 22 14.5 25.5 17 8  15
55.4.544 -  23 15 -  17 10

B erettyóújfalu — H erpály 115 28.5 19 31.3 20 11.8 18.5
Borsod — Derekegyházi dűlő (Baulk) 171 110 18 13 23 15 9 15
G y ő r-P á p a i vám  12/2/1952 106.5 — 15.5 27 17 10.5

55.1.12 -  -  -  23.2 -  8 . 6  14.5
Neszm ély—Tekeres pa tak  — 27* 17 — 18* —

B ronze A ge  
B ékés—Városerdő

58.18.131 113 25 15.5 28 18 10 17
58.18.132 — 25 15.5 -  17.5 —
60.7.17 -  24 -  . -  16
60.7.448 -  27.5 17 -  18.5
62.19.273 -  25.5 -  -  19.5 -

D unaújváros — Koszider 1064.d  104 22 13 24.5 15 8  14
Tiszaluc — D ankadom b — 28.3 — — 21.5 —

-  29 -  -  19
Iro n  A g e-

F első tárkány—Várhegy — — 16 39.8 — 11.2 17.5
Helemba — Sziget (Island) 117* — 16.5 29 — 11.2

-  21.3 14 -  16.5 -  -
Ó huta —Nagysánc — 23.5 17 — 17* 11.2

P er io d  of the R om an  E m p ire  
Balatonaliga

583.a -  28 16 -  20 12 -
583.b -  27 I 16 -  j 21 12

* In  the  tables, the  approxim ate m easurem ents are m arked by an  asterisk.
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Goat — M etacarpus (continued)

A g e/S ite  I 1 I 2 3 4  | 5 6 7

585.e 128 26 16 i  30 18 11 18
589.d -  -  18 I -  -  12 -

Tokod — Erzsébet akna (Shaft) 56.19.4 126 27 17 30 20 1 1  18.5
25 14 -  18.2 9.5 —

113* 25* 15.5 27 -  9.8 -
14th — 17th century  

G yula—Vár (Castle)
63.1.23 120.5 27.5 16.5 32* 19 11 17.5
63.1.24 110 25.5 17.8 28* 17.5 10 17
63.1.31 114* 25* 15 29 18 9.5 16.5
63.1.51 111 24.5 16.3 28 17 10.5 16

118* 24.5 17 28 -  10 | 16.5
111 26 18 -  17.5 10 17.5
111.5 24.5 17 28.5 17.5 10.5 16.5
116 26 18 30.5 18 10 17.5

M eta ta rsu s
M easurements: the same as those of the m etacarpus

A g e/S ite  1 2 3 I 4  I 5 6 7

N eolith ic
B erettyóújfalu—H erpály 112 21 14 25.5 17 10.5 16

B ronze Age
Tápiószele— Tűzköves 1182.с — — — 29 — 12 19

Iro n  A ge
Helemba —Sziget (Island) 118* — 14 26* — 10

21 *  12.8  -  -  -  -

14th — 17th century
Szolnok—Vár (Castle) 64.7.138 121 21 12.3 26 19.5 10.2 16.3

P ig  — S u s  scrofa dom . L.

B e r e t t y ó -  T isz a lu c -  K a r d o s k ú t -
S k u ll  s z e n tm á r to n , D a n k a d o m b , H a ta b la k ,

N eo lith ic  B ronze  A ge 1 0 th — 1 3 th  0 . * I,

basal length 307* — — —
overall length 341 — — —
I, -  Mi 140 — — —
Mj -  basion 168 183 -  147
IL — aboral end of palate 223 — — —
aboral end of palate — basion 87 92 — 77
I x — aboral end o f nasal bones 2 0 2  — — —

* In  the tables, the approxim ate m easurem ents are m arked by  an asterisk.
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P ig  ( continued)

I B e r e t ty ó -  T isza lu c- K a r d o s k ú t -
S k u ll s z e n tm á r to n , D a n k a d o m b , H a ta b la k ,

N eo lith ic  I B ro n ze  A ge 1 0 th  —1 3 th  C.
- —  j Г

from the la tte r point — opisthion 138 157.5 *! —
Ij — to middle of straight line connecting foramina

supraorbitalia 228 — — —
from th a t point — opisthion 76 79
length of row of teeth (Ij — Mj) 196 j
length of incisor row 48 —
length of diastem a 48 —
P 4 -  P 4 44 j  46 j 48 40
М г — M3 59 66.5 6 8  58
length of M3 27 34 1 31 27
ventral length of os lacrymale 35 35 I 32 25
extrem e frontal breadth  106 103 104 92
breadth a t  the medial canthus 82 j 72 ; 70 6 6

breadth  a t  the foramina supraorbitalia 34 [ 29 — 33
bread th  of incisor row 44
breadth a t  canines 72 | 74 6 8  51
P , — Pj 58 i 53 I 46.5 44
Mj -  Mj 72 6 8  64 59
breadth  a t  condyli occipitales 58 59 1 58.5 54
extreme breadth  of os lacrymale 24 23 I 23 23
length of foramen magnum — 28 ! 28 25
breadth  of foramen magnum 1 25 I 25 ! 23 24
occipital height 1 1 2 $ 1 1 5 $  — — $

M a n d ib le
Measurements: 1. length of row of tee th  5. Mt —M3

2. length of row of incisors 6 . length of M3

3. length of diastem a 7. bread th  of row of incisors
3. P j — P 4 8 . breadth  a t C-s

I
A g e /S ite  1 2 3 4  5 6 7 8

"I i j j I
B ronze A ge

D unaújváros —Koszider 178 20.5 23.5 — , 70 j 33 38
Nyergesúj falu—Téglagyár

(Brick-yard) — 29 28 — — — I 44
I -  30 25 -  -  42 49

185* 23* 26 62 73 42 ! 42 49
-  -  -  -  69 37.5 j ' — -

Tiszaluc — Dankadomb j  — 26.5 23.5 58.5 — — 43 48

Iro n  A ge
Felsőtárkány—Várhegy — 26 27.5 54.5 — — | — —

P erio d  of the R om an  E m p ire  
Pilism arót — I. őrtorony

(W atch tower) — i — — 42 | 32 — —I I
* In the tables, the approxim ate m easurem ents are marked by  an asterisk.
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P ig  — M andible ( continued)

A ge/S ite  X 2 3 j 4 ] 5 6 I 7 8

10th — 13th century
Csátalja — Vagotthegy 165 23 30 53 60 30 41 52
K ardoskút — H atablak 151 20 23 47 62.5 30

14th — 11th century
T úrkeve-M óricz 162 25 28 47 63 31 39 j

S capu la
Measurements: 1. greatest length

2 . greatest breadth
3. smallest bread th  of 

eollum scapulae

4. bread th  of angulus articularis
5. diam eter of facies articularis

A g e/S ite  1 2 3 4  I 5 .
_________________________________I_______I_____________________ 1______

N eolith ic
Borsod — Derekegyházi dúló (Baulk) 176.b 28 44 31
G yőr—Pápai vám

55.1.428 -  -  22.5 35
55.1.609 -  -  26 41 27

C opper A ge
K enderes-K u lis  62.22.195 -  -  1 9  32* 2 2

Tarnabod — — 21 33.5 22.5
-  -  20 ' 33

25 I -  24
Tiszaszőlős— Csákányszeg

62.6.29 -  -  — : 38* 27*
62.6.215 -  -  21.5 ! 34* 24*

B ronze Age  
B ékés—V ároserdő

53.4.200 — -  32.5 48 33.5
31 -  31
34.5 46 33

53.4.657 -  -  25 39 27.5
-  24 40 28
-  28 40.5 28

48 35
27 37 27

-  -  27 44 32
-  -  48 34

-  -  24 36 24.5
-  -  31.5 - 32
-  -  31 -  36

53.4.658 — -  23.5 36 —
56.20.88 -  -  27 39 27
56.20.176 -  -  24.5 37.5 25.5

-  -  26 38 27

* In  the tables, the approxim ate m easurem ents are marked by  an asterisk.
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P ig  — Scapula  ( continued)

A g e/S ite  1 2 3 4  5
_________________________________ I______________ I_____________________ _

62.19.30 -  -  24.5 37* 26*
-  -  25

62.19.295 — -  24.5 | 36.5 25.5
D unaújváros — Koszider

869.e — — 21 31 21
871.c -  -  23 35 26
1018.a 172 -  -  38 24.5

Süttő — Hosszúvölgy 62.44.702 221 — 26 40 27
Tiszaluc — Dankadom b — — 23.5 38.5 24.5

-  -  24 39.5 27.5
-  -  24.5 39* 27
-  -  26.5 38.5 25*

26* 39.5 28.5
-  -  26 37* 26*
-  -  26 -  27*

Iro n  A ge
Fertőszentmiklós, grave 8  176* 108 22 35 23.5
Mátraszőlős 64.1.2 — — 23 34* 23*

14th — 17 th century  
Fonyód

63.3.20 -  -  24.5 37*
63.3.21 21 33* 22.5
63.3.43 -  -  23 32.5 24
63.3.88 -  -  22.5 31 22.5
63.3.130 -  -  22.5 34 24.5
63.3.154 -  -  23 34.5
63.3.202 -  -  21 38*
63.3.299 — — 22.5 33.5 23.5
63.3.350 202 116 24.5 35.5 25.5

T úrkeve-M óricz 54.3.200 -  -  22 35 23

Н ит егш
Measurements: 1. greatest length

2 . b read th  of proximal 
epiphysis

3. smallest bread th  of 
diaphysis

4. bread th  of distal epiphysis
5. diam eter of proximal epiphysis
6 . smallest diam eter of diaphysis
7. diam eter of distal epiphysis

Age/Site 1 2 3 ! 4 j  5 6 7

N eolith ic
B e re tty ó s z e n tm á r to n

55.4.389 -  — ■ — 33.5 -  — 34
55.4.569 -  38.5 -  -  37.5
56.11.486 — -  — 35.3 -  -  34.8
56.11.867 -  — -  36 -  23 38.5
56.11.1309 -  -  13.5 36.5 -  21 36

* In  th e  tab les , th e  ap p ro x im ate  m easu rem en ts  a re  m ark ed  b y  a n  asterisk .
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P ig  — H um erus ( continued)

A g e/S ite  1 2 3 4  5 6 7
______________________________ I___________________ _____  1__________

Győr -P ápai vám
22.1952 -  -  -  38 -  -  38.5
55.1.1295 -  -  14.5 37.5 -  25 39

Neszmély—Tekerespatak — — . — 3 9  — — 41

C opper A ge  
Kenderes — Kulis

62.22.119 -  -  13 -  — 18 36
62.22.121 -  -  -  39 -  -  40
62.22.170 -  -  -  36 -  22 36.5
62.22.196 — — — 37* _  — 3 9

B ronze A ge  
B ékés—Városerdő

53.4.663 — ■ — -  41 -  27.5 41
-  -  -  42 -  -  43.5

-  -  43.5 -  31.5 41.5.
-  -  -  23 39

53.4.664 — — — 44.5 — — 44
56.20.58 -  . -  -  44 -  26.5 44.5
56.20.450 — — — 44.5 — — 44
58.18.203 -  -  -  41 -  23 -
60.7.324 -  -  16.5 40.5 -  29 -
60.7.379 — — — 40.5 — — 41
60.7.678 -  41.5 -  -  46
60.7.709 — — — 4 3  — 28 42
62.19.78 -  -  -  38 -  38
62.19.399 -  55 -  -  73

D unaújváros — Koszider
876.b -  -  15.5 41.5 -  23.5 43
915.с -  -  16 38.5 -  23 38
983.d -  -  -  42.5 -  -  45.5

« 983.e -  -  13 -  -  18.5 -
Süttő — Hosszúvölgy

62.44.187 -  -  - 4 1 - 2 4  3 9

62.44.213 -  — — 44 — — 44.5
62.44.243 — — — 38* — 25.5 39*
62.44.275 - -  40.5 -  25 40
62.66.704 -  54 -  -  71 —
62.44.705 -  -  -  43.5 -  26 44

Tiszalue — Dankadomb — — 19 44 — 28 42
18 45 -  28.5 43.5

39.5 -  22.5 39
-  40.5 -  28 40
18 44.5 -  25 47

-  — 20 45 — 26 42.5
— 19 46 — 32 44.5

-  -  16.5 40 -  29.5 41
-  42 -  -  —

Iro n  A ge

Fertőszentm iklós, grave 8  190* — 15 37.5 60 23.5 38.5

* In  th e  tab les , th e  a p p ro x im a te  m easu rem en ts  are  m ark ed  b y  an  asterisk .
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P ig  — H um erus (continued)

Age/Site 1 2 j 3 J 4 5 | 6 7

H elem ba —Sziget (Island) — — — | 42.5 — 26.5 42.5
19 : 42.5 - 28.5 43.5

-  -  15 I 40.5 -  23.5 40*
-  -  -  43 -  28 42.5
-  -  ' -  39.5 -  -  40.5
-  -  -  37.5 -  23 35.5
-  -  — 42 -  -  44
-  -  17 41.5 — 27 40.5

41.5 -  41
-  -  17 40 26.5 38
-  -  17 41.5 -  25.5 42
-  -  _  I 40* -  I -  42
-  -  -  39.5 -  ! -  40.5
-  -  -  42 -  26.5 42.5

10th — 13th century
Szarvas Rózsás 59.8.227 184 1 48 16.5 39 61 23 37.5

R a d iu s
Measurements: th e  same as those of the  humerus.

I I
A g e/S ite  1 j 2 j 3 4  5 j 6 7

B ronze A ge
Tiszaluc — Dankadomb — 34 — — 23.5 — —

-  33 18.5 -  22 13.5 —
31 20 -  24 13
31.5 21 -  25.5 14

-  30 -
-  29.5 19.5 -  23* -  -
-  -  -  38.5 -  -  30
-  31 19 -  25.5 13
-  31.5 19 - 25 14
-  31.5 19.5 -  24.5 12
-  32.5 -  -  24 -

Iro n  A ge
Fertőszentm iklós, grave 8  143 28 16 32.5 23 10.5 25.5
Helemba —Sziget (Island) — 29.5 17 — 22.5 11 j —

-  29 -  -  23
-  29 -  -  23 -  I —
-  32 21.5 -  24 14

* In  th e  tab les, th e  a p p ro x im a te  m easu rem en ts  a re  m ark ed  b y  a n  a ste risk .
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P ig  — T ib ia
Measurements: the same as those of the humerus

Age/Site 1 2  3 I 4 5 6  7

B ronze A ge
B ékés—Városerdő 53.4.683 — — — 32.5 — — 28

21.5 32 16.5 27.5
23 35 -  18 32

-  25.5 36 -  20 33
-  -  -  36 -  -  32.5

56.20.180 -  -  -  31.5 -  — 29
56.20.393 -  -  20.5 32 -  14.8 27.2

32.5 -  -  27.3
56.20.544 -  -  -  32
58.18.217 -  -  19 30.5 -  ' 15 26
58.18.218 -  -  21 33 -  17 28

-  31 -  I -  28
-  -  -  33 -  -  28*

-  20.5 31 -  16 27
-  -  19 29.5 -  14.5 25

33 -  -  28.5
58.18.219 — -  18 30 -  14

31 -  -  27.5
-  -  -  31.5 -  -  28

60.7.78 -  50.5 -  -  -  -
60.7.218 -  -  20.5 30 -  14 27

30 -  -  27.5

Iro n  A ge
Helemba — Sziget (Island) — — 21.5 33 — 16 28.5

31.5 -  -  27
32.5 28.5

-  18.5 30 15 28
-  -  -  32 -  13.5 26

46
34 -  -  28
31.5 -  -  26.5

-  -  20 31* -  14.5 26
Rozvágy

63.32.19 194 44 17.5 27.5 -  13 25
63.32.20 -  -  17 26.5 -  13 24.5

P eriod  of the R om an E m p ire
Budapest — Aquincum 195 — 19 32 — j  15 27

14th — 17th century  
Túrkeve - Móricz

54.3.343 182 42 18 32 41 13 28
54.3.352 182 40.5 18 31 -  13 27.5
54.3.584 -  -  21 30 -  15 28
54.3.216 -  -  -  27 -  -  ! 24

* In  th e  tab les, th e  a p p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .
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P ig  — A s tr a g a lu s
Measurements: 1. greatest length 2. greatest b read th  3. greatest height

I
A g e/S ite  1 1 2 3

N eolith ic
G yőr—Pápai vám

55.1.260 52 -  -
55.1.453 42.5 25 24
55.1.510 45.5 27 28

Hódmezővásárhely—Gorzsa — Cukor tanya  (Farm) 47 29 27
51 31 29

Polgár — Csőszhalom
60.9.879 51 32.5 30.5
60.9.381 50.5 30 29.5

B ronze A ge  
B ékés—Városerdő

53.4.227 43 26 25.5
56.20.73 — 23 21
56.20.261 41 — 24.5
58.18.228 46 26 26
60.7.183 50 32 30
60.7.610 46

Tápiószele—Tűzköves
248.d 44 29 27
270.d 49 31 30
1160.e 43 27 26

Iro n  A ge
Rozvágy 63.32.21 37.5 24.5 22.5

40.5 25 24.5
10th — 13th century

Tiszalök —Rázom 38 24 22
280.d 34 21.5 21
823.e 35.5 22 20
845.d

H orse — E quus caballus L.
S h ull
Measurements:

1 . basal length
2 . overall length
3. basion — Mj,
4 . M , 1 ,
5. basion — aboral end of palate
6 . th is la tte r  point - (length of palate)
7. p ro s thion — middle of th e  straight line 

connecting the caudal points of nasal 
bones

8 . th is la tte r point opisthion
9. prosthion - middle of the stra igh t line 

connecting the most lateral points of 
frontal bones

1 0 . th is la tte r point — opisthion
1 1 . prosthion middle of the stra igh t line 

connecting the foramina supraorbitalia

1 2 . th is la tte r point — opisthion
13. length of row of tee th  (Ij — M3)
14. length of row of incisors
15. length of diastem a
16. length of row of premolars.
17. length of row of molars
18. length of foramen m agnum
19. extrem e frontal bread th
2 0 . distance between m edial canthuses
2 1 . distance between foram ina supraorbitalia
2 2 . distance between oral ends of the cristae 

faciales
23. distance between points of the cristae 

faciales where the  su tura  zygomaxillares 
cross them

24. distance between the foramina infraorbitalia

ozo



25. b read th  of the row of incisors 
26- ^ - P j
27. Mj - M j
28. extrem e bread th  of th e  brain case
29. distance between th e  m andibular joints
30. distance between the meati acustici externi

Horse — S k u ll ( continued)

31. distance between the processus jugulares
32. distance between th e  condyli occipitales
33. b read th  of foramen magnum
34. height of the occiput
35. horizontal diam eter of orbitae
36. vertical diam eter of orbitae

i i ici> Я -
á s  ъ 8 1
*й о  о  —Г 'S  иО) г*  .X, о  3  ОТ

.О  Рн и  о  I о
ОТ I •—* 03 ©  *0 I 4̂Я ОТ ® I XI Pd I О 50 L? Л5э Р „У ^ ^ Й
I £ fs ||.s  f l  j 4 u i I !  I j,
I IJ 2 l i t  | |  112 l2  s 12 i 12 s 12

I  S W f Q  ( 2 s  M M  !  Ü  о " 1  J - I  p
I I

1. 483 505 460 474 504 482 | 465 470 457 510
2. I 532 553 407 524 567 519 521 518 518 569
3. j -  285 249 277 277 268 I 258 266 252 284
4. j -  218 212 197 227 205 -  205 203 226
5. 225 228 212 225 238 226 220 219 214 236
6 . -  277 247 248 268 252 245 252 242 274
7. -  351 317 313 344 332 328 327 321
8 . -  219 203 214 232 220 206 205 213
9. -  387 367 362 398 378 371 360 360 398

10. -  185 I 155 168 183 175 165 170 177 186
11. — 382 357 352 394 371 367 357 356 394
12. j -  189 164 180 192 183 171 175 181 191
13. 300 295 291 276 305 290 272 283 274 295
14. -  -  31 24 -  -  25 23 25 27
15. 89 100 84 82 117 84 87 92 97 99
16. 92 83 94 8 8  84 91 87 91 83 87
17. 79 74 79 76 74 82 74 73 74 77
18. 36 38 35 37 35 36 -  35 41 41
19. 206 223 198 220 223 191 211 215 210 234
20. I -  144 133 155 159 131 141 148 151 163
21. i 142 134 j  137 149 154 131 139 144 144 158
22. -  161 I 157 170 162 144 150 147 148 164
23. -  182 J 173 190 178 | 161 -  170 -  196
24. 8 6  82 j 82 8 8  84 77 80 75
25. 74 73 j 67 71 67 I 6 6  69 6 8  6 8  73
26. j  107 103 I 101 103 98 | 100 100 99 100 104
27. j 122 126 j 120 124 122 j 114 116 118 121 125
28. j 103 1 1 1  J 1 0 2  108 108 109 109 1 1 2  109 1 1 1

29. j  -  201 191 202 200 188 186 200 194 210
30. j 118 112 j  112 115 120 107 110 -  -  119
31. j 100 117 I 102 99 110 110 113 -  103 116
32. 78 89 I 82 83 84 8 8  84 83 79 85
33. 35 33 J 32 32 35 38 -  35 32 38
34. — 91 I 91 95 97 8 8  97 100 j 99 94
35. -  59 { 67 60 58 62 60 61 , 64 61
36. -  50 55 58 51 54 59 57 56 52
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s Ig i is .1 ál i i 11C SfE ' 8  к ^ .* i«  'E « ч .. H йч
I  ^  5 ° *3 ° t °  ft £ ^  ® S '£ M-g й I *. Ill III |ls si I I g|| о Ilii
i  J  'S  > J  g  Л  i  I  I  S 3 § « з  I  §  !  §  S g o  s  ■ § « ! &
£  | ® < !  p " 1 O H S  g f i o -  W °  M °  ű * °  3  S w

I
j 456* 460 485 444 ! 455 482 449 465 440 j 490
2. 510* 506 549 504 j  — 533 488 521 497 , 547
3 . . 260 255 264 245 — 271 — 250 228 284
4  193* 207 221 | 199 1 206 — — 212 210
5  227 216 216 208 — 222 210 211 204 236
6 . 228* 246 267 237 244 261 237 253 235
7 . 312 319 320 332 335 -  336 299
8 . j -  202 -  210 -  213 -  212 212 222
9. I 350* 349 382 358 370 376 — 377 352 —

10. j 178 172 183 172 -  174 -  164 160 181
11. 347 352 380 353 365 371 373 345
1 2 . ' 180 169 186 177 -  178 -  168 166 185
1 3; 260* 275 286 274 280 287 283 288 281
14. i  38 22 25 27 27 30 — 26 32 27
15. ' 91 100 92 85 87 97 80 91 83 111
16. 8 8  89 91 91 89 89 91 96 94 82
1 7 . 7 7  6 8  75 82 78 80 75 74* 72 75
18. 37 42 35 40 35 39 34 38 40 43
19. 215* 202 220 208 | 200 217 191 202 190 224
20. ! 138 137 140 126 153 122 127 128 160
2 1 . 152 140 144 142 134 157 135 130 140 16j

22. 153 148 153 158 146 158 149 151 143 168
23. 173 166 181 180 164 185 -  178 162 191
24. 8 8  6 8  72 84 73 81 79 73 84 93
25. ! 76 67 74 6 8  : 6 8  69 67 6 6  65
26. 102 98 97 104 104 110 97 101 99 107
27. 121 115 119 122 116 133 117 126 120 121
28. 109 109 115 107 108 115 103 105 104 103
29. 201 192 192 188 180 202 198 178 210
30. 118 111 123 112 i  — 121 110 116 109 116
31. 112 103 106 106 109 102 107 102 108
32. 84 82 84 79 78 85 i 76 82 82 85
33. 31 35 33 34 31 35 j 35 33 33 35
34. 100 95 90 95 -  -  87 97 J 98 104
35. ! 6 8  60 64 59 I 62 62 j 6 8  | 64 61
36. 6 8  54 58 55 55 59 — 58 | 56 54

I I 1

H orse  — S k u ll (continued)

* In  th e  tab les, th e  a p p io x im a te  m easu rem en ts  a re  m ark ed  b y  a n  asterisk .
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1. 453 483 463 -  487 485 456 478 463 459
2. 500 537 520 -  536 532 517 522 525 495
3. 241 262 248 -  262 261 237 256 256 -
4. 208 223 214 — 223 - - - - -  —
5. 211 213 217 -  225 223 212 220 221 -
6. 241 268 243 -  260 258 244 256 242 232
7. 309 339 317 -  327 335 328 331 318 -
8. 203 223 217 — 216 210 208 200 221 200
9. 342 383 357 -  378 367 356 357 361

10. 162 180 176 -  167 177 180 177 167 157
11. 339 377 351 -  362 365 355 361 318 -
12. 165 184 180 -  183 179 181 174 192 165
13. 285 298 -  -  -  — -  296 279 -
14. 23 38 21 -  25 27 -  23 28 26
15. 100 96 93 -  99 104 94 98 84 89
16. 87 94 92 — 89 90 94 87 90 91
17. 72 79 — -  — -  — 78 75
18. 38 36 39 -  38 34 39 38 39 39
19. 190 217 198 198 213.5 210 198 202 212 194
20. 123 156 130 141 136 138 139 138 144
21. 132 148 138 140 144 141 140 147 141 -
22. 145 165 146 155 157 150 145 151 153 136
23. 161 191 167 175 178 172 167 170 178 158
24. 81 85 87 84 84 82 89 78 81
25. 68 74 67 -  71 68 64 70 67 60
26. 100 109 100 98 108 105 105 105 99 -
27. 117 127 117 -  125 123 117 119 120
28. 101 ПО 106 108 111 106 106 114 108 115
29. 186 216 190 190 194 205 191 196 202 185
30. 112 114 -  -  117 123 114 112 118 112
31. 102 114 108 -  96 113 111 105 110 105
32. 80 82 82 — 82 86 86 82 82 84
33. 32 33 36 -  34 32 33 33 33 38
34. 94 -  95 -  98 95 99 93 96 98
35. 66 62 66 59 69 62 60 59 63
36. 58 59 56 52 56 56 55 j 53 53

.
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H orse — S k u ll (continued)
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H orse  — S k u ll (continued)

5 I >,
Ь» I £n S' 8 ~cя  es У* 3 3 g ' Ö ' C «

м  f i 5  Л  Л  J2 чй ю  ö  te1 tfjj* ^5 jj>
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£  Л й о  • -  r f c o  • -  3  CM o  <  Я  5  я  gS h н н N

1 . 468* 456 — i 460 475 — 500* 480*
2. 510* 500* -  I 513 — — 560*
3. 269 252 271 | 246 278 —
4. 205* 199 -  214 -  -  -  210
5. 215 224 241 215 225 235
6 . 250* 231 -  246 249
7. 322* 308* -  318 322 — — —
8 . 200 203 208 210 — _  — —
9. 360* 347* -  361 375 — -  364

10. 164 i 165 -  169
11. 353* I 342 -  356 362 — -  361
12. 171 i 1 6 9  170 173
13. 283* I 285 — 250* 287 -  -  286
14. 30* 25* -  23 28 — -  28
15. 78 80* -  98 91 — — 8 8

16. 91 91 90 91 90 93 -  93
17. 74 -  73 75* 80 80 - 75
18. 38 39 36 39 -  -  37
19. 210 189 -  204 207 202 210* 197
20. 148 147 134 133 132 -  142 134
21. 138 129 139 142 139 141 130 137
22. 152 147 154 151 149 -  -  148
23. 176 162 174 175 171 -  171
24. 82 79 82 94 75 -  90
25. 67 65* — 6 8  6 8  -  72 6 8

26. 98 96 111 101 104 — 106 101
27. 124 116 123 123 121 -  -  113
28. 114 102 108 110 i 108 109 116
29. 194 179 -  200 193 202 193 181
30. -  -  -  118 118 107 123
31. 106 97 106 102 1 108 -  113 108
32. 82 76 87 84 j 84 -  89
33. 37 34 36 34 — — 40
34. 92 90 99 94
35. 67 60 — 64 6 6

36. 55 53 -  56 58

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  a n  asterisk .
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H o rse  — S c a p u la
Measurements: 1. greatest length 4. b read th  of angulus articularis

2. greatest bread th  5. diam eter of facies articularis
3. smallest bread th  of 

collum scapulae

Age/Site 1 2 3 4 5
_______________________________________________________ I_______I______

C opper A ge
Békásmegyer-BXJVÁTI -  -  65 95* 49

B ronze A ge
Csepel — H áros — — — 92.5 45

-  -  94 50.5
95* 48*
95 50

-  8 6  50*
D unaújváros — Koszider

875.d -  -  59 8 8

892.b -  -  63 95 49
892.c -  -  62 8 8  46
922.c -  — -  87 46.5
941. c — — 65 — 46.5
944.b — — -  8 8  42.5
960.d — — — 94 47
999.a  -  -  59.5 -  43.5
1026.b -  -  58 8 8  42.5

A v a r  p eriod  
H ortobágy — Árkus

grave 13 347 175 6 8  101 —
grave 23 318 -  59 87 44
grave 24 -  — 63 8 8  46
grave 27 328 — 61 96 46
grave 30 355 171 6 6  91
grave 32 — — 62 91 —
grave 36 — — 61 89 45
grave 39 332 -  61 93 48

Keszthely — Általános iskola (Prim ary 
school)

65.3.41.Z 370 -  66.5 95 52*
-  — 6 8  95.5 51

65.3.105.Z 387 180 67.5 96 51.5
390* -  6 8  95 52

Pókaszepetk
64.9.39.Z 335* -  59 94 49
64.9.100.Z 350* -  62.5 89 50*

Szekszárd — Palánk
58.3.37.Z -  — 52.5 87* —
58.3.82.Z -  -  65 99 51.5
58.3.149.Z -  -  59 88.5

* I n  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  a n  asterisk .
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H o rse  — H u m e r u s  
Measurements: 1. greatest length

2 . b read th  of proximal 
epiphysis

3. smallest bread th  of 
diaphysis

4. bread th  of distal epiphysis
5. diam eter of proxim al epiphysis
6 . smallest diam eter o f diaphysis
7. diam eter of distal epiphysis

A g e/S ite  1 j 2 3 4  5 6 J 7

B ronze A ge
Csepel—H áros — — — 79 — — 81

-  -  -  75 -  -  78*
34 85 — 44 -

-  — 77 — — 81
-  -  -  72 -  -  78
-  96 — — 102 -  -
-  -  -  76 -  -  84

-  -  78 -  -  78
A v a r  p eriod  

Deszk —Ördögh földje
(Ördögh’s land) 61.34.12 278 90 35 76 94 40 82

H ortobágy—Árkus
grave 13 300 102 37 82 106 46 90
grave 23 277 8 8  31.5 75 92 41 78
grave 24 281 89 34 74 95 41.5 77
grave 27 288 95 35 77 98 44 83
grave 30 292 91 35 79 98 43 78
grave 36.d 293 90 33 72 92 42 81
grave 39 290 96 35 74 93 43 81

K eszthely—Általános iskola 
(Prim ary school)

65.3.12. Z 291 101.5 39.5 80.5 99 46 79
65.3.42.Z 297 90 34.5 76 100 43 80
65.3.106.Z 311 94 39 81 98 43 80

Környe
58.19.15 268 83 30.5 71 92 38 75
58.19.48 285 8 8  32.5 79 93 41 82
58.19.66 289 8 8  33 77 95 44 81
59.11.12 286 93 35 8 6  98 44 87
59.11.39 281 -  37 76 -  44 83
59.11.95 283 93 34 74 93 40 85
61.14.13 279 91 33.5 73 98 41 80
61.14.31 294 92 35 76 100 41 83

Óbuda —Szőlő u tca (Street) 60.16.13 261 78 27 70 8 8  36 79
Pókaszepetk

64.9.13. Z 275* -  35 73 -  40 80*
64.9.40.Z 294 8 8  32 73 95 42 79
64.9.101 .Z 285* 83 33 75 91 39 79

288* 85* 33 75* 94 39 79
S zeged — Makkoserdő

62.2.48 280* -  36.5 73.5 ( -  42 83
62.2.101 280 92 35 76 93 42.5 81

Szekszárd — Palánk
58.3.261 289 -  34 75 -  42.5 -
58.3.281 285* -  35 76 -  42 -

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m a rk ed  b y  a n  aste risk .
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H orse  — H um erus (con tinued)

A g e/S ite  1 2 3 4  5 6 7

58.3.308 297 91 34 76 97 43 81
58.3.325 293* 90 33 79 99 41 80
58.3.353 298 36 78 42.5 83
58.3.369 285 94 37 77 93 42 76

Szentes — Nagyhegy
61.38.7 278* -  34 -  100 40 -
61.38.10 282* -  35 74 98 42 75

Szőreg —Téglagyár (Brick-yard)
61.33.6 -  -  35 78 -  43 84
61.33.50 284 86 34 72 98 42 74
61.33.82 277 86 31 68 90 41 73
61.33.114 j  290* 93 35 76 101 41 79

R a d iu s
Measurements: th e  same as those of th e  humerus

A g e/S ite  1 2 3 4  5 I 6 7

B ronze A ge
Csepel — H áros — 87 — — 47.5 — _

84 -  -  44 — —
77 -  -  47
74 -  -  43
82 -  -  47

82 -  -  46.5 -  -
80 -  -  _  _  _
80* — — 45.5 — —
83.5 -  -  45 -  -
85 -  _  48.5 -  -

73 I . -  — 42*
74* I — — 42
77 I -  -  42
74.5 -  -  45.5
78 -  -  45

83 -  -  43.5 -  -
77.5 -  -  45.5
79.5 -  — 44
80 -  -  44
81.5 — — 42

8 6  -  -  47. -  -
74.5 -  -  47

88.5 -  -  1 46 -  -
84 -  — 44.5 -  -
81.5 -  -  45* -

80 I -  -  48*
81.5 -  -  50
75* — — 45

82 -  -  44
I

* In  th e  tab les, th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  by  an  a ste risk .
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H orse  — B a d iu s (continued)

I I I I
A g e/S ite  1 2 3 j 4  5 j 6 7

-  83* -  ! -  44
— — — 75.5 — — 45.5

D u n aú jv áro s — K oszider
941 b  322 79.5 38 1 74 44 26.5 44

1063.a  324 -  37 40.5 24.5 42
1065.b — 76 35 — 44 23
1068.b -  81 -  -  42

T iszaluc — D ankadom b 333 84.5 — 75.5 47 — 44

Iro n  A ge
Jászfelsőszen tgyörgy

62.1.24 — 75* 43
62.1.25 -  -  -  71 -  -  43
62.1.81 355* 88* 41 83 50 36 51

P er io d  of the R om an  E m pire
B ala to n alig a  574.b  317 75 36 70 43 25 42
P ilism aró t — I. ő rto ro n y  (W atch  tow er) 338* 81.5 40.5 78.5 49 29 47.5
S zászh alo m b atta  54.1.2 313 74 35 68 43 23 40.5

A v a r  period
D eszk Ö rdögh földje (Ö rdögh’s land)

61.34.13 312* -  36.5 71.5 — 26.5 41.5
312 79 37.5 72.5 49 27 40

H o rto b ág y  — A rkus,
grave  13 350* 90 40 82 51 28.5 50
grave  23 322 79 35 71 43 25 41
grave  24 330 79 37.5 -  44 26
grave  27 335 82.5 35.5 75 46.5 26 46
grave  30.d  340* 82 40 77 45 27 43
grave  32.d  337 81 38 73 43 25 45
grave  36 343 77 36.5 72 47.5 2 / 41
grave  39 335 79 40 73 47 26 44.5

K esz th ely  — Á ltalános iskola 
(P rim ary  school)

65.3.13. Z 342 80.5 40 79 46 31.5 43.5
63.3.44.Z 346* 80.5 39 73.5 48.5 28 46
63.3.107.Z 350* 85 42.5 80 50 32 46

K örn y e
58.19.16 316 75 33 70 37 24 42
58.19.67 335* 82 35 74 46 25.5 45
59.11.13 330* 86 38 78 47 26 48
59.11.40 326 -  39.5 77.5 50 28 45
59.11.96 331 79 34.5 73 47 24 43
61.14.14 317* 79 35.5 70 42 26 43
61.14.32 343 82 37 74 47 29 45

Ó buda —Szőlő u tca  (S treet) 60.16.14 315* 75 32 67 42 20 j 41
Pókaszepetk

64.9.14. Z 327* 79 36 72 45 28 47.5
64.9.41.Z 350* 79.5 38 74 46 26 41

350* 80 37.5 -  46 26 41
64.9.102.Z 326 82 34 72.5 45 26 42.5

* I n  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .
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Horse R ad ius ( continued)

A g e/S ite  1 2 3 4  5 6 7

S zeged — Makkoserdő
62.2.49 330* 82 38.5 73 47 28.5 48
62.2.102 337* 82 41 77.5 47 28 41

S zek szá rd i Palánk 58.3.85.Z 350* 84 38.5 80 50 27.5 46
351 85 38.5 80 49.5 27.5 46*

Szentes-N agyhegy  61.38.8 330* -  37.5 74 48.5 29 46
Szőreg —Téglagyár (Brick-yard)

61.33.7 77 -  -  48
61-33.51 328* 79 37 74 45 27 44*
61-33.83 318* 72 37 70 40 26 43
61.33.115 333* 81 37.5 75 43 25 42

Szekszárd — Palánk
58.3.262 335* 81 37.5 75 47 26 4 7

58.3.282 327 85 38 75 44 27 41
58.3.309 345* 82 36 75 46 25 46 5
58.3.326 343* 83 35.5 76 45.5 27 4s"
58.3.354 358* 81 40 74 45 28 43
58.3.370 -  80 39.5 73 44 27 43

Vác —K avicsbánya (Gravel pit)
63.2.14 343* 83 37 76.5 47 29 46
63.2.44 3 3 7 * 7 9  3 7 * 7 5  4 5 5  2 7  4 7

10íh — 13th century  
K ardoskút — H atablak

58.4.19 340* 8 6  38.5 79 53 31 47
58.4.190 340* -  43 - 48.5 30 45

Tiszalök — Rázom
275.a 327 -  39 71 47 26 44
285.b -  _  39 73 -  -  4 5

299.f -  65 40

l i t h  —17ih  century

Fonyód 63.3.399 380* -  41 84 42* 30 51
Kőszeg—Vár (Castle) 63.6.69 313 74.5 - 73.5 43.5 — 42.5
Szolnok—Vár (Castle) 64.7.140 380 8 8 * 39 79 50 30 4 4

M etacarpus
Measurements: the same as those of the humerus

A ge/S ite  I 1 I 2 3 4 5 J 6 | 7

B ronze A ge  
Békés —Városerdő

53.1.10 214.5, 50 35 49 36 22 37
53.1.12 -  I -  -  54 -  -  38
53-1.20 -  -  -  47.5 -  18.5 35
53.4.740 ! 221 | 48 34 49 36 21 37

216 j 50.5 33 50 34 20.5 35

* In  th e  tab les, th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .
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H orse  — M etacarpus (continued)

A g e/S ite  1 2 3 4  5 6 7

53.4.741 -  -  30.5 22
53.4.742 -  53 -  -  36
53.4.743 -  -  -  54 -  21.5 38

-  -  -  48 — 20.5 -
60.7.122 — 46.5 — — 31.5 —

Csepel —H aros — 48 — — 33.5 —
-  — — 47.5 — 22 35
-  '  -  -  51.5 -  23 37
-  47 34 -  33
_  -  -  52 -  23 37
-  50.5 -  -  35

206 44 35 48.5 35 25 36
-  50* -  23.5 36*

-  52 — — 35 — —
51.5 35.5 — 35 — —

_  4 7 * — — 33* — —
-  51.5 35 -  35.5 —
_  — — 52 — 22 37
-  — — 52 — 20.5 36
-  51.5 -  -  35.5 -
-  49.5 33.5 -  34
-  50 -  -  34 -  -

204 48 33 50* 35.5 24 36
206 48 33 49.5 34.5 24 36

-  50.5 -  -  35
_  -  -  49 -  -  35
_  -  -  50* -  23.5 35.5
-  48* -  -  33* -
_  _  _  48.5 -  21 34
_  _  -  50 -  -  34.5
-  46* 30.5 -  32* -

D unaújváros — Koszider
881.a - 51 29 -  -  2 1

9 3 4 .c 221 53 35 51 36 23 36.5
944.c 216 53 33 50.5 35 22 35
960.e 219 50 36 52 35 24 37
971.d 213 47.5 34 48 34 21 36.5
993.b — — — 53 -  -  36.5

1019.c 226 50 33 50.5 36 23 36
1040.d -  -  -  52.5 -  26 38
1054.f  _  -  -  48.5 -  24 38

Jászdózsa 60.24.30 204 46.5 32 50 34 20 34
Nagykálló 61.25.61 226 51 36 54* 36 23 36

Iro n  A ge
H e le m b a -Sziget (Island) 197* 45.5 29 46* 32 19.5 32*

P erio d  of the R om an E m p ire
Á cs—Vas puszta, castrum  227 48 33 48.5 j 32.5 24 J 37.5
Balatonaliga

5 7 4 .C 207 45 32 47 31 22 35
607.C 218 48 33 46 32 21 35

* In  th e  tab les , th e  a p p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .
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H orse  — M etacarpus (continued)

A g e/S ite  1 2 3 4  5 6 7

610.d 219. -  35 -  -  22 36
620.b -  -  -  47 -  20

Budapest — Albertfalva — — — 47 — 18.5 34
216 46 32 46.5 36 22 36

-  -  -  48.5 -  21.5 36.5
50 -  -  34
48 -  -  33.5

t 245* 49 30.5 -  31.5 22
I 240 53 33.5 -  37 24 37

245 53 36.5 52.5 39 23 38
240 55 36 50.5 37.5 23.5 39

-  -  -  52 -  24 38
-  52.5 -  24

237 48.5 34 47 37 24 35
227 47.5 33 -  34.5 22 33.5
223 51 34 34.5 21
242 53 33 48 38.5 24 36

-  -  -  48.5 -  25 37
220 45 32 46 31 19 34
233 51 36 -  34 22.5 -

M igra tion  P er io d  
Apagy — Barucha J . földje

(J. B arucha’s land) 215 48 34.5 47 35 21.5 34*
218* 49 31 48.5 33 21 36.5
219 51 35 49 35.5 23 36*

Kakasszék 62.12.3 226 48.5 34 47.5 35 23 35.5
Tisza vasvári—Pap telekhát 208 46 29.5 46* 32 19 33.5

216* — 33 47 - 22 35.5
j  220* -  34.5 -  -  20

A v a r  period
Bágyog — Gyűrhegy, grave В 226 46 34 47 29 22 33.5
Deszk — B aráth  A. földje

(A. B ará th ’s land) 61.35.3 223 50 33.5 49* 33.5 20.5 36
Deszk —Ördögh földje

(Ördögh’s land) 61.34.15 208* -  34 48 34 21 35
H ortobágy—Árkus,

grave 13 240 53 35 54 38 23 40*
grave 23 216* 43 32 45* 33 19 32*
grave 24 219 46 30 48 33 20 35
grave 27 235 48 33 50 37 21 38
grave 29 211 45 32 48 30 21 34
grave 30 223 48 34 49 34 19 34
grave 32 232 52 32 48 35 21.5 37
grave 36 — — — 48 — 22 36.5
grave 39 221 48 34 48 34 22 35
grave 50 | 218 49 37 51 34 22 35

233 53 I 35 53 36 22 37
Keszthely — Általános iskola

(Prim ary school)
65.3.15.Z 214.5 51.5 | 35 50 35 20.5 36
65.3.45.Z 230 47.5 j 36 50.5 36.5 22.5 37

* I n  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  a n  asterisk .
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Horse — M etacarpus (continued)

A g e/S ite  1 2 I 3 j 4  5 6 7
____________________________________I_____ I_____ I_____________________

I
65.3.110.Z 230* 52 39 .5 1  53.5 38 J 23.5 36

Környe
58.19.17 209 45 30.5, 45 33 | 18 32
58.19.68 229 49 33 , 5 0  35 19 35.5
59.11.15 227 52 33.5 50.5 34 I 24 36
59.11.42 227 49 36 51 -  23 37
59.11.98 220 47 31 48 34.5 21 35
61.14.17 228 48 32 48 34 21 36
61.14.34 232 50 34 50 35 22.5 37

Óbuda —Szőlő utca (Street) 60.16.16 218 44 30 45 32 20.5 34.5
Pelypuszta 230 49.5 33 47 35 22 33.5

232 49 33 47 34 22.5 36
Pókaszepetk

64.9.15 210* 48* 34 47* 34* 22.5 34*
64.9.15.Z 211 48 34 47.5 34 22.5 34*
64.9.43 223 48.5 32.5 48* 36.5 20 34.5
64.9.75.Z 221 47* 31 46.5 34 21.5 35.5
64.9.104.Z 218 49 31.5 48.5 36.5 21.5 36
64.9.125.Z 206* 48* 36 — — 22.5 35

Szeged — Makkoserdő
62.2.51 211 48 34.5 47.5 35 22 35
62.2.104 219 52 36 50.5 36 23 38

Szekszárd — Palánk
58.3.9.Z -  -  -  50* -  21.5 37
58.3.42.Z 216 47 30.5 46.5 33.5 22 36*
58.3.62.Z 229 51.5 34.5 53* -  24 38*
58.3.88.Z j 229 50 34.5 51 36.5 24.5 38
58.3.117.Z I 227 47 33.5 49.5 33 22.5 36*
58.3.264 j 223 48 33 49 34 23 36
58.3.311 230 51 33 50 33 20.5 33.5
58.3.336 226 -  32 47.5 35 22 36
58.3.355 240 51.5 33.5 50 36 21 36.5
58.3.373 217 48 34 50 -  22

Szentes —K aján
61.36.19 226* 52.5 34 52 35 22.5 -
61.36.24 226.5 50 35.5 51.5 35.5 23 37

Szentes Nagy hegy 61.38.9 221 50 35.5 49 36 23 35.5
Szőreg -T églagyár (Briek-yard)

61.33.8 ' ‘ 221 50.5 35 49.5 36 22.5 38
61.33.53 218* -  34 49.5 -  21.5 36
61.33.85 212 47 34 46 34.5 20.5 34
61.33.119 227 49 31.5 49 35 21 36

Vác —K avicsbánya (Gravel pit)
63.2.15 ” 228 53.5 33 51.5 37 24.5 40.5
63.2.46 222.5 47.5 31 47.5 35.5 20.5 36.5

P erio d  of the M a g y a r  Conquest
B alotapuszta 61.20.6 j  230 53.5 34 52 37 j 23.5 40
Bana

56.18.7 ! 222* 49 -  — 35 j 20
56.18.15 Í 218 52 j  35.5 -  ; 36 23 35

Biharkeresztes, grave 1 222 47.5 34 47 35 ' 20.5 34

* In  th e  tab les, th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .
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Horse — M etacarpus (continued)

A g e/S ite  j 1 2 3 4  5 6 7
______________________________ I___________________________ __________

Bordány 229 51 33 51.5 33 25*
Csanytelek —Síróhegy 62.4.4 216 48.5 33.5 50.5 35 22 35
Dormánd — H anyi puszta

61.30.2 237 53 32 50 35.5 25 38*
62.29.5 227 46 31.5 49 34.5 22 35

Gádoros 62.6.4 232 55 36.5 51 37.5 22 39
Gerendás — Petőfi Tsz hom okbányája

(Sand p it o f Petőfi Cooperative)
64.16.9.Z 227 53 35 50 35 22.5 37

Kiskúndorozsma 223* 51 33 49.5 35 23 35.5
223* 51 33 49.5 35 23 35.5

H ékút 62.33.5 219 47.5 34.5 47 33 20.5 34.5
Kiskúnfélegyháza 60.20.4 230* 49 31 — 34 22
K oroneó—Tószer dűlő (Baulk) 210 44 30 45 33.5 20 32

210 45 30.5 44 33 21 32
K ü b ek h áza -Ú jte lep  61.39.10 216 48 33.5 47 33 20.5 35
Magyarhomorog

61.31.9 217 49 30 48 34 21 35
63.12.12 229 52 35 50 35 23 38.5
63.12.29 224 48 34 50 33 22 36
63.12.52 223 51 33 48 35 22.5 37

M ohács—Téglagyár (Brick-yard)
61.28.6 222 47 32 46 34 21 34
60.14.10 230* 50 34 48 38 22 36

Orosháza — Görbics tanya (Farm)
62.21.9 232 47.5 32.5 48* 33 21 36*
62.21.28 226 52.5 31 49* 35.5 23 37

Orosháza
61.26.5 213 48 30.5 45.5 33.5 19 34
61.26.25 222 50 34 52 37 22 34
61.26.38 223 49 36 48.5 34.5 21 35.5

R ö szk e -L ad án y i dűlő (Baulk) 62.10.5 211 45.5 31.5 46 32 21.5 33*
Szakony

61.29.10 229 50 35.5 50.5 36.5 22 37.5
61.29.31 229 49 33.5 47 34 20.5 36
61.29.51 226 50 34 48 34 23 36.5

Szentes — Borbásföld
59.18.3 221* 48 31 48 32.5 23 36
59.18.15 211 47 32 48 33.5 21 33.5
59.18.32 214 44 28 44.5 33.5 19 32
59.18.59 223 49 34 50 37 21 37
59.18.73 229 51 30 49.5 35.5 20 36
59.18.92 229 49 30 48.5 34 21.5 36
60.8.1 207 48 31 44 33 21 32.5

Tiszaeszlár -  Bashalom
61.19.5 219 47 34 45 31 22.5 33
61.19.19 218* 45 29 43* 31.5 20
61.19.34 217 46.5 30 -  | 33.5 19 | 32.5
61.19.46 219 48 34 50 |  35 22 j  35
61.19.58 220 48 32 -  33 20 34
61.19.67 I 229 49.5 [ 36 -  | 34.5 21.5 37.5

Tiszanána 61.5.7 211 43 ' 31.5 43.5 -  19 34.5

* In  th e  tab les, th e  ap p ro x im a te  m easu rem en ts  are  m ark ed  b y  a n  asterisk .
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H orse  — M etacarpus (continued)

A g e/S ite  1 j  2 3 i  5 6 7

10th — 13th century
C sétalja— V ágotthegy 53.3.121 209.5 47 27 47 31.5 21
K ardoskút — H atablak

56.1.27 226 48 32 -  -  21
58.4.301 219 52 34 53.5 -  26.5 38

Röszke — Nagyszéksós 62.13.2 220 48 35.5 49.5 36 23 36
Szarvas — Rózsás 59.8.48 220 45 30 44 31 20 33
Tiszalök — Rázom

194.C -  -  -  48 -  24 38
230.a -  -  — 48 — 25 -
275.b 221 50 34 50 33 23 38
341.c 241 54 38 53 35 27 39
361.b -  49 30
381.b 220 48 34 50 33 23 36
381.C -  -  -  49 -  -  37
412.0 211 50 32 49 35 21 36
413.d -  — — 51 -  22 38
426.c 220 50 36 — 35 22 37
428 227 53 39 52 - 24 -

l l t h  — l l t h  century
K ő szeg -V ár (Castle) 63.6.70 204 46 33 -  32 21 32.5
Nagyvázsony —Csepely 61.21.109 195 43 28.5 44 31 20.5
Szolnok—Vár (Castle)

64.7.141 208 46.5 33.5 45.5 33.5 22 34*
64.7.142 217 44.5 30 44 31.5 20.5 31
64.7.143 239 54 40 56 40 24.5 40*
64.7.144 238 54 39.5 55 39 24 39

Túrkeve — Móricz
54.3.158 230 45 28.5 46 32.5 19.5 | —
54.3.481 217 48 31 47 33 20 j 33
54.3.897 234 51 32.5 -  35.5 22 36

F em ur
Measurements: 1. length to  trochanter 

major
2. length to  caput
3. bread th  of proximal 

epiphysis

4. smallest bread th  of diaphysis
5. bread th  of d istal epiphysis
6. diam eter of proximal epiphysis
7. smallest diam eter of diaphysis
8. diam eter of d ista l epiphysis

A g e/S ite  1 2 3 4 5 6 j 7 8

A va r period  
Deszk — Ördögh földje

(Ördögh’s land) 61.34.21 372 332 НО 37.5 90* 85 44 112*
Halim ba 62.45.37 367* 340 107 40 -  -  45
H ortobágy — Árkus,

grave 13 410 370 118 44 98 97 49 127

* In  th e  tab les , th e  a p p ro x im a te  m easu rem en ts  a re  m a rk ed  by  a n  aste risk .
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Age/Site 1 2 3 4 5 6 7 8

grave 23 380 350 109 38 87 76 41 110
grave 24 385 348 114 39 86 78 44 114
grave 30 398 358 120 42 94 83 49 115
grave 32 413 380 124 41 97 94 53 125

Keszthely — Általános iskola 
(Prim ary school)

65.3.19.Z 397 356 — 45 91 -  50 114
65.3.50.Z 407 365 123 43 95 83.5 51 116
65.3.114.Z 408 372 120 44 95 99 50 119

K ö rm e
58.19.2 410 370 125 43 96 92 51 123
58.19.50 382 352 111 41 91 90 47 116
58.19.71 391 356 116 49 93 92 47 117
58.19.80 375 343 117 40 93 -  43.5 -
59.11.18 400 361 115 42 93.5 90 47 120
59.11.100 397 359 113 38 -  79 44 115
61.14.37 400 361 — 39 94 — 44 118

Pelypuszta, grave 12 390 352 111 38 89.5 — 48 118
Pókaszepetk *

64.9.20 368 336 109 38 86 77 44 112
64.9.48.Z 397 364 120 38 -  85 49 113
64.9.109.Z 385 358 111 37 89 91 46 119

Szeged-M akkoserdő 62.2.126 392 355 118 41 86 81 47 116
Szekszárd — Palánk *

58.3.26.Z 395* 357* 114 44 90* 87 49 122
58.3.128.Z 400 365 123 40 95 90 48 118
58.3.140.Z 382* 352* 120 42 96 93 49 119
58.3.177.Z 398 364 114 39.5 92 90 47 112
58.3.226 393 -  -  40 89 — 48 117
58.3.313 413 373 119 41 90 79 46 124

Szőreg— Téglagyár (Brick-yard)
61.33.57 383* 350 -  37 89 -  45 113*

383 350 113 38 89 80 45 112
61.33.90 380 343 ПО 36.5 87 76 43 111
61.33.122 388* 353* 113 40 -  80 47 118

H orse  — F em ur (con tinued)

T ib ia
Measurements: the same as those of the humerus

Age/Site 1 2 3 4 5 6 I 7
___________________________________________________________ I_______ I_______________ I_______ I_______

C opper A ge
Békásmegyer —BUVÁTI — — — 72.5 — — 46

Bronze Age
Csepel—H áros — — — 71 — — 45.5

-  -  -  72 -  -  45*
-  -  -  69 -  -  43.5

* In  th e  tab les, th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  a n  asterisk .
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я  orse — T ib ia  ( continued)

A g e /S ite  1 2 3 4  5 6 7I___________________________ I__________

-  -  -  j  72* —  -  42*
-  -  -  I 75.5 -  -  47.5
-  -  — j  70* — -  45*

-  74 -  -  47*
-  -  -  ! 72 -  -  45
-  -  -  77 -  -  49.5

97* -  -  85*
-  — — 67 . — -  42
-  -  -  74 -  -  45.5
-  — — 75 — — 46*

-  -  73 -  -  48
-  74 -  -  47.5

_  _  80 -  — 50
-  -  — 74.5 — -  46

D u n aú jv áro s — K oszider
881.b 331 -  45 72 -  33 47
1063.c 340 43 -  — 32 47

T áp iószele—T űzkő ves
246.a 326 88 39 70 76 j 30 46
260.e -  -  36 -  -  27

P erio d  of the H om an E m p ire
B ala to n alig a  621.a 363 98 42 - 85 31
G y ő r— Széchenyi-tér (Square) 385 — 48 73 — 31 49

A v a r  p eriod
D eszk —Ördögh földje (Ö rdögh’s land)

61.34.22 330 -  38 71 87 j 29.5 43
H o rto b ág y  — Á rkus,

grave  27 357 — 39* 71 — | 29 45
grave  30 356 99 40 73 95 j 29 44
grave  32 347 88* 37 68 80 j  30 34

K e sz th e ly —Á ltalános iskola 
(P rim ary  school)

65.3.21. Z 360 95 41 73 — j 31 45
65.3.52.Z 373 100 41 70 99.5 j 31 45
65.3.116.Z 374 101.5 44 77 99 31.5 48

K örn y e
58.19.3 362* — 44 73 — 31 47
59.19.9 347 -  37 67 — 29 44
58.19.19 334 -  36 65 93 j 27 39
58.19.29 353* -  40* 68* -  30* 45*
58.19.52 342 — 40 75 — | 29 48
58.19.71 357 96 38.5 70 94 ! 31 47
59.11.20 353 -  40 75 -  j 31 47
59.11.43 342 — 40 73 — 30.5 47
59.11.76 322 90 35 65.5 88 26 43
59.11.103 ' 343* -  j 37 71 -  27 45

Ó buda —Szőlő u tc a  (S treet) 60.16.19 , 328 — ■ 34 66 — I 25 42
P e ly p u sz ta , g rave  12 j 344 — 41.5 71.5 91 31 45.5
P ó kaszepetk

64.9.22. Z I 342 — i 38 68.5 — — 44

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .
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H orse — T ib in  (continued)

I ] I ! I I
Age/ Si t e  1 2  3 4  5 6 7

64.9.50.Z 363 96 39 I 70 95* j 30 47*
64.9 .111.Z 341 J 94 37.5 j  73.5 j  92 j  28.5 44.5

Szeged —. M akkoserdő
62.6.56 345* -  40.5 68 — 1 30 42.5
62.2.110 358 98 40.5 73.5 j  88 31 47

Szekszárd  — P a lán k  [
58.3.12.Z 346* — 40.5 70 ! — 29.5 45
58.3.28.Z 345 — 41 69 — 30 45
58.3.90.Z 355* — 40 71 — 31 47.5
58.3.130.Z 355* - 39.5 71 — 29.5 46
58.3.141.Z 346 97 41 72 99 30 47.5
58.3.178.Z 357* 94 39 67 91 30 43

Szőreg —T églagyár (B rick-yard)
61.33.13 - -  - 4 0  — — 31 45
61.33.24 346 95 39 72 j  -  30 46.5
61.33.59 350 — 40.5 71 , — 29 44
61.33.92 333 92 40.5 68.5 ' 92 28 44
61.33.124 347 95 37.5 71 ! 94 29 43

V á c - K av icsb án y a  (G ravel p it)  63.2.50 345* — 40 69 — 26.5 42.5

P e r io d  of the M a g y a r  C onquest
Szentes — B orbásföld  59.18.36 — — — 65 — — 40.5

14th — n t h  century
G yula  —V ár (Castle) 361 93 j 37 72 j 97 26 43

348 -  j  35.5 67 j - 28 42
I I

A stragalu s
Measurements: 1. greatest length

2. greatest breadth
3. greatest height

Age/ Si t e  1 I  3 1 . 8

B ron ze A ge
Csepel — H áros 67 67 66

65 67 60
58 62 55
59 64 62
61 64 62
65 63 57
59 55 53
59
61 59 57
62 63
65 60 j 62
65 -
68 67 63

* In  th e  tab les , th e  a p p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .
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H orse  — A stra g a lu s (co n tin u ed )

Age/ Si t e  1 2  3

61 -  62
65 68 60
61 66 58
58 63 60
60 66 58
60 66 58
61 58 60
61 62 59
61 60
62 ' 60 60
61 60 56
68 -  64

Iro n  A ge
Helemba — Sziget (Island) 56.5 57 55

59* 60 -
A v a r  period  

H ortobágy — Árkus
grave 13 67 67 61
grave 17 60 62 54
grave 23 58 57 56
grave 24 56 58 52
grave 50 61 60 53

S zeged — Makkoserdő
62.2.57 61 58 53
62.2.129 62 60 62

Szőreg — Téglagyár (Brick-yard)
61.33.25 59 61 60
61.33.60 58
61.33.93 58 59 52
61.33.125 63 60 58

P erio d  of the M a g y a r  Conquest
Biharkeresztes, grave 1 58 64 60

58 64 60
B ordány 62 62 59

61.5 62 58
H ékút 62.33.19 64 64 60

63 62 61
Magyarhomorog

61.31.13 58 57 57
58.5

63.12.56 61 60 55
61 61 55

Orosháza 61.26.44 60 63 50
Röszke — Ladányi dűlő (Baulk) 62.10.8 59 60 52

59 60 52
Szakony

61.29.14 62 63 57
61.29.35 62 62 59
61.29.55 62 -61 58

Szentes — Borbásföld
59.18.5 58 58 47

* In  the tables, the approxim ate m easurem ents are m arked by  an asterisk.
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H orse  — A stra g a lu s (co n tin u ed )

Age/ Si t e  j 1 J 2 I 3

59.18.17 I 61 60 54
60 60 54

59.18.37 53 55 50
59.18.61 64 65 63

64 64 63
59.18.75 60 64 59
60.8.5 56 55 52

57 54 51
Tiszanána — Cseh tanya (Farm ) 62.30.10 58 63 55.5

59 63 56
101h— 13th century  

Tiszalök — Rázom
278.d 52 53 48
315.e 61 60 59
343.c 52 58 56
354.а 61 68 60

56 59
368.b 61 63 60
378.e 54 55 51
406.a 60 54 50

l i l h  — n t h  century  
Visegrád

61.2.158 60.5 31.5 60
62.1.472 61 56 58
63.4.621 60 61 60
63.4.668 55 50 54

C alcaneus
Measurements: the same as those of the astragalus * 107 * * * * * * 114

Age/ Si t e 1 2  3

C opper A ge
Békásmegyer —BUVÁTI 104 50 46

B ronze A ge  
B ékés—Városerdő

53.4.751 109 51 54
111 51 56
107 49 51
106 50.5 53

56.20.504 104 57 61
Csepel — H áros 110 56.5 51

105 i  49 51
106 ' 48 47
107 j 49 52
114 ! 54 56
119 I 58 55
114 i 53 54
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H orse  — C alcaneus (co n tin u ed )

Age/ Si t e  1 2  3

n o  54 53
110 50 55
111 53
112 53
104 53 51
111 51.5 54
107 50 49

N agyrév 640.d 108 50 51

A v a r  p eriod  
H ortobágy—Árkus

grave 13 115 52 55
grave 17 110 50 50
grave 23 106 48 50
grave 24 106 52 50
grave 27 108 48 47
grave 29 104 48 51
grave 30 108 50 49
grave 50 107 49 50

Keszthely — Á ltalános iskola
(Prim ary school)

65.3.23 116 54 51
65.3.54 110.5 52 57
65.3.119 112.5 53 58

P er io d  of the M a g y a r  Conquest
Bihar keresztes 110 54 51
Gerendás —Petőfi Tsz (Cooperative) 64.16.13 112 56
H ékút 62.33.20 114.5 53 52
K oroncó—Tószer dűlő (Baulk) 97 44 48
Magyarhomorog

63.12.34 110* 50* 44
63.12.57 106 51

M ohács—Téglagyár (Brick-yard) 61.28.9 111 51 4:7
Orosháza 61.26.45 112 51 49
Szakony

61.29.15 109 48 51
61.29.36 109 53 48
61.29.56 113 51 51

Tiszaeszlár — Bashalom
61.19.7 108 52 48
61.19.49 108 52 48

Tiszanána — Cseh tanya (Farm) 62.30.11 106 52 50

lO th — 13th century  
K ardoskút — H atablak

56.1.31 -  50 55
56.1.243 119 50 55

Tiszalök—Rázom
416.d -  51 56
816.d 104 48 49
834.d 103 50 —
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H o rse  — M e ta ta r s u s
Measurements: the same as those of the humerus

Age/Site 1 2 3 4 5 6 7
___________________________________________ I_________ Г '___________

C opper A ge
Békásmegyer — BUVÁTI — 47 31.5 — 43

-  52 -  24 36.5
-  -  -  53 — 27 39.5
-  -  -  53.5 -  26 38.5

Kenderes — K ulis 62.22.83 — — — 53 — 26 39.5

B ronze A ge  
Békés—Városerdő

53.1.19 265 49.5 33 49.5 46 25 38
54.4.753 256 51 32 51 47 26 39
56.20.480 . -  51.5 -  -  43.5 -  -
62.19.402 — 51 — — 44 — —

C sepel-H áros 249 48 27.5 49* 45.5 25.5 38
-  50* — — 44 — —

46.5 -  24.5 35*
-  — — 47 — 26.5 35*

47 -  -  43.5 -  -
-  52.5 -  27 39.5

49* -  26.5 37
-  49.5 -  -  42.5 -  -
-  -  -  53.5 -  28 39.5
-  -  -  50.5 -  -  37*
-  52* -  -  55* -  -

. — -  -  47 — 23 36*
50 -  26.5 36
52 -  -  35.5

52 -  — 47 — —
-  -  -  51.5 -  23.5 37.5

54.5 -  27 40.5
-  52 -  -  39
-  53.5 -  27.5 42

-  -  46.5 -  24 35.5
51.5 -  -  47.5 -  -
-  -  47.5 -  23.5 -

51.5 -  -  36.5
50 -  -  44.5 -  -
51 — — 44* — —

-  52 31.5 -  48 -  -
52* 32.5 -  45 -  -

-  53 -  -  48 -  —
53.5 -  -  48 -  -

-  54 -  -  46.5 -  -
-  -  48 -  25.5 I 38*

-  -  48.5 -  -  i 36.5
-  -  49.5 -  27 ! 36.5

50 -  27 i 38.5
-  -  — 50.5 -  -  37
-  -  i — 51 -  -  39
-  — — 52.5 -  28 40.5

-  — 53 -  25 38.5

* In  the  tables, the approxim ate m easurem ents are m arked by  an  asterisk.
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H orse  — M eta ta rsu s (co n tin u ed )

Age/ Si t e  1 2 J 3 4  5 6 7

i  I
-  -  -  52 -  28 40
-  -  -  56 -  28.5 39.5

48.5 -  -  44
53 32 -  50
— — 53* -  27.5 39*

55 -  24.5 39
-  -  55* -  -  39
48 -  -  41.5

49 -  23.5 35.5
52.5; 35 -  48
54.5 -  -  50

50* -  26 38*
D unaújváros -  Koszider

935.d 275.5 54.5 34 54 50 26 38
940.e 267 52 — 50 44 — 38
945.d -  49.5 -  -  43

1020.C _  54 — - 47 —
1063.f 261 49 29 50 47 25.5 37

Kelebia, grave 71/a 259 • — 28

Iro n  A ge
Helemba —Sziget (Island) 231 44 28.5 47 41 23.5 34

i 253.5 46.5 28 48 43.5 22.5 37.5
254 45.5 28 47.5 43.5 22 37.5

P erio d  of the R om an  E m p ire  >
Pilism arót — I. őrtorony (W atch tower) 245 43.5 26 45.5 39 22.5 34

245 43.5 26.5 45.5 39.5 22.5 34
243 49 35 52 44.5 26.5 37.5

Balatonaliga
575.a 265 48 29 -  43 25
590.b -  51 31 -  42
597.e 49 27 43
620.C I 264 51 35 50 45 25 36

Győr —Széchenyi tér (Square) ( 282 51 33.5 53.5 j 48 27 36

M igra tion  P erio d  
Tisza vasvári — Paptelekhát

62.217.1 263* 46 29 -  j 42* 24
62.219.1 j 242* -  28 44 -  22 35

254 48 31.5 49 44 24.5 38
62.389.4 255 47 30 44.5 -  24.5 37

A v a r  period
Deszk —B aráth  A. földje 

(A. B aráth’s land)
61.35.4 267 48.5 31 49 44 24.5 37.4
61.35.25 270 50* 32.5 50 51 27 38

Deszk —Ördögh földje (Ördögh’s land)
61.34.26 i 250 j 47 31.5 46.5 44.5 25.5

H ortobágy — Árkus
grave 13 i 280 j 51 33 53 50.5 26.5 40
grave 17 | — | 49 — — 45

* In  the tables, the approxim ate m easurem ents are m arked by  an  asterisk.
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H orse M etatarsus (con tinued)

Age/ Si t e  1 2  3 1 5 I 6 7

grave 23 263 45 28 48 45 j 23 37
grave 24 265 47 29 48 45 | 23 37
grave 27 282 48 30* 49 45 I 25 38.5
grave 29 255 46 31 46 42 25 35.5
grave 30 261 50 31 47.5 43 25 36
grave 32 280 47 29 47 45 25 37
grave 36 269 50 31.5 49 46 27 37.5
grave 50 258 47 34 50 45 25 34.5

K eszthely— Általános iskola 
(Prim ary school)

65.3.25 262 52.5 32.5 47 46 26 36.5
65.3.56 272 46.5 32 50.5 j  47.5 25.5 32
65.3.121 273.5 50 35 5 1 .5 1 50 26 37

Környe
58.19.5 275 -  34 -  47 26 36
58.19.10 -  47 32 43
58.19.20 252 44.5 29 45 40 21 34.5
58.19.32 265* 33 -  -  24 33*
58.19.74 275 47.5 30 -  48 -  -
59.11.24 266 51 31 51 48 26 36
59.11.45 270 50 32 50.5 45 25 38.5
59.11.79 254 46 28 46 44 21 35.5
59.11.107 267 47 28 47 42 23 35
61.14.21 271 47.5 30 46 44 24 37
61.14.42 279 48 31 48 48 26 38

Ó buda -  Szőlő u tca (Street) 60.16.22 262 44 28 45 44.5 23 37
Pelypuszta, grave 12 277 49 31 47 48 26 36.5
Pókaszepetk

64.9.26 253 47 30.5 48* 44.5 24.5 —
64.9.54 265 49.5 29.5 48 46 24 36
64.9.75 262 46 28.5 47* 46.5 24 37
64.9.115 263 46 29.5 46 48 24.5; 38*
64.9.131 253* 48* 33 49.5 -  25 —

Szeged -  Makkoserdő
62.2.61 251 47 32 48 45 25.5 36
62.2.132 262 51.5 33 -  49 26 —

Szekszárd- Palánk
58.3.14 266 46 29.5 -  44.5 25 36.5
58.3.29 256 46.5 30 48 45.5 24 38
58.3.66 270* -  32.5 52 -  26 39
58.3.93 271 48.5 33 50* 47 26
58.3.102 274* -  31.5 47.5 — 27 —
58.3.132 277 51* 31 51 47.5 26.5 38
58.3.142 257 51.5 30.5 50 48.5 25.5 38.5
58.3.179 270 46 31 48 44.5 24 j 36
58.3.271 266 49 33 47 45 24 ] 36.5
58.3.284 259 45 30 -  47 22 ] —
58.3.3)8 278 52.5 j  32 50 48 25.5 38.5
58.3.378 266 50 32.5 49.5 45 26 37
58.3.392 j  282 51 32 49 48 26

S z en te s -K a ján  61.36.20 | 272 50 32 52 47 26 40.5
Szentes —Nagyhegy 61.38.13 I 260* 49* —

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m a rk ed  b y  an  aste risk .
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H orse  — M etatarsus (continued)

A g e/S ite  1 j 2 3 4 5 j 6 j 7

Szőreg —Téglagyár (Brick-yard)
61.33.14 259 -
61.33.27 268 49.5 30.5 48.5 47.5 25.5 39
61.33.62 266 46 31 -  47 25 37.5
61.33.96 253 48 30.5 46 -  22.5 36*
51.33.128 274 50 30 48 44 25 37

V ác—K avicsbánya (Gravel pit)
63.2.24 269 53 30.5 51* 47.5 25.5 40.5
63.2.55 265 47 30 47 45.5 -

P er io d  of the M a g ya r  Conquest 
Bana

56.18.10 262* 48 31.5 -  -  25 37
56.18.21 259 50 32 50 45 25 35
56.18.32 262* 50.5 31 — -  25

Biharkeresztes 259 46 32.5 48 45 25 34
Bordány 274 50 30 -  45.5 25
Csanytelek 62.4.8 256 49.5 30.5 49 47.5 24.5 36.5
Gádoros 62.6.6 272 49 32.5 49 49 25 38.5
Dorm ánd — H anyi puszta

61.30.9 285 51 30.5 49 48 27.5 39
62.29.12 274 48.5 29 48.5 43.5 25 37

Gerendás — Petőfi Tsz (Cooperative)
64.16.14 269 52 31.5 49 47.5 25 38

Geszteréd 281 48.5 35 52 49 28 38
H ékút

62.33.1 267 48.5 30 47.5 -  24 38
62.33.6 264 47 32.5 47 44.5 24.5 36
62.33.23 261 48 30.5 48 46 23.5 39

Kiskúndorozsma — Vöröshomok dűlő 263 50 31 49 48 26 37
Kiskúnfélegyháza 60.20.5 277 49 30.5 49 46 25.5 38
K oroncó-T ószer dűlő (Baulk) 250 42 28.5 44 39.5 22.5 33
K übekháza—Ú jtelep

61.39.14 259 46 31 45.5 46 24 35
61.39.30 255 49.5 29.5 48 48 24 38.5

Magyarhomorog
63.12.36 266 46.5 30 49 46 26 37
63.12.59 269 48 28 47.5 46 24.5 38

Mohács Téglagyár (Brick-yard)
60.14.13 279 49 30 50 49 26 37

Nagykőrös — Fekete dűlő (Baulk)
grave I I  276 48 33 49 44 25 36

Orosháza — Görbics tanya  (Farm)
62.21.16 273 47 29 47.5 42 25
62.21.32 270 51 29 49 45 26 38

Orosháza
61.26.11 255 47 28 45 42 21.5 34
61.26.30 264 47 30 52 47 25 —
61.26.46 261 50 32.5 49 44.5 25 , 36

Röszke — Ladányi dűlő (Baulk) 62.10.10 259 45 28 45 43.5 24.5 , 34.5
Szakony

61.29.17 271 49.5 33 51 46.5 25 39

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  a n  asterisk .
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H orse — M etatarsus (continued)

A g e/S ite  1 2 3 4 5 6 7

6 1 - 2 9 ' 3 8  272 47 32 48 | 43 24.5 38.5
61-29.58 271 51 32 49.5 1 46.5 26 37.5

Szentes — Borbásföld
59.18.8 270 48 30.5 — | 46 | 26 37.5
59.18.20 251 45 31 47 | 45 24 35
59.18.40 259 44 26.5 46 42 22.5 35
59.18.64 266 52 31 50 49 25 40
59.18.78 271 48 28 48 47 25 37
59.18.94 274 50 27.5 48 44.5 23.5 37
60.8.8 250 43 28.5 43.5 41 22 34

Tiszaeszlár — Bashalom
61.19.8 266 48 32 47 43 26 34
61.19.13 256 44 29 43.5 42 23 34.5
61.19.22 259 44 28 43* 41 23.5 -
61.19.37 266 46 29 47 44.5 22 —
61.19.51 260 47 30 48 48 25 37
61.19.62 265 46 30 46.5 44.5 23 34.5
61.19.70 270 50 32.5 49 45.5 25 38

Tiszaeszlár—Vörösmarty u tca (Street) 37
grave 1 257 50 32 46 46 25 35

Tiszanána — Cseh tanya 61.5.8 251 45.5 29.5 44 | 42.5 21 35
i

10 th — 13th century
Csátalja — Vágotthegy 53.3.99 267 47 27 | 47 | 41 23 36.5
D oboz— H ajdúirtás 64.8.62 277 48.5 30 | 46 ) 45 24 36
K ardoskút — H atablak

56.1.133 265 -  30 48 j — 23.5 —
56.1.245 265 49 — — 47 — 37
56.1.271 273 47 32 ! 48 44 24 36
56.1.276 262 47 29 46 44 23 37.5
56.1.296 256 44 27 -  42 23 34
56.1.245 — 4 9  — _  4 4  _  —
58.4.273 -  -  -  47 I -  25 36

Kúhegyes —Jajhalom  267 51.5 35 49 48 26.5 39.5
Tiszalök — Rázom

211.d -  -  -  I 47 -  25 37
298.c -  50 -  — 43 -
378.a 250 — -  : 46 — 24
381.d - -  34 ' -  -  -  -
486,b 238 45 29 j 45 39 23 34
512.d 259 48 32 [ 47 45 24 37
816.e 263 49.5 3 2 .51 50 44.5 26 38

252.5 46 34 J 48 43 25.5 37
820.e 259 49 32 — -  25 -

14 t k —17th century
G y u la -V á r (Castle) 285 53.5 33 j 53 49 27 40
Kecskemét — Bocskay u tca (Street) 286 57.5 32 .51 53 51 27.5 41
Szolnok—Vár (Castle)

64.7.147 267 46 30 I 47.5 46.5 25.5 40
64.7.148 290 53 33.5 j 52* 50 29.5 40

* In  th e  tab le s , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  a n  a ste risk .
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Horae — M etatarsus (continued)

A g e/S ite  1 I 2 3 4, I 5 i  6 ' 7
______________________________ I_____ I________________ ! _____ !

Túrkeve — Móricz
54.3.7 257 46.5 29 44 40 24 34
54.3.489 283 52 30.5 52 50.5 23 38
54.3.792 -  56 -  -  50
54.2.902 -  48 -  -  43
55.20.7 280 45 29.5 -  46 23.5
55.20.62 280 48 32 48 47 24.5 38

C at — F e lis  dom estica  Briss. 
M an dib le

le n g th  u p  t o  le n g th  u p  to  | le n g th  j  h e ig h t  u p  to  
a n g u lu s  p rocessus  j of ro w  o f  p rocessus

corono ideus j t e e th  | co rono ideus

j I
14th — 17th century

Visegrád 61.1.1597 59 ! 59 | 31 25.5

S capu la
M easurem ents: 1. g rea tes t len g th  4. b re ad th  of angu lus a rticu la ris

2. g rea tes t b re a d th  5. d iam ete r o f facies a rticu la ris
3. sm allest b re ad th  o f collum 

scapulae

A g e/S ite  j 1 , 2 : 3 1 4 5

14th —17th century  
Visegrád

58.2.6 -  -  11.5 13 9
59.3.33 -  -  14 17 10.5
59.8.93 -  — 10.4 11.4 7.6

10.5 11.6 7.6
61.1.567 43 32 10 12 7
61.1.1601 63 53 11.5 13 9
64.1.285 56 -  10.3 11.5 7.8
64.1.748 60 46.5 11.1 12.2 7.9
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C a t  — H u m e r u s  
M easurem ents: 1. g rea tes t len g th

2. b re ad th  of prox im al 
epiphysis

3. sm allest b re a d th  of 
diaphysis

4. b re a d th  o f d is ta l ep iphysis
5. d iam ete r o f p rox im al epiphysis
6. sm allest d iam e te r o f d iaphysis
7. d iam ete r o f d is ta l ep iphysis

A g e/S ite  1 I 2 I 3 4 5 J 6 j 7

P eriod  o f the R om an  E m p ire
B u d ap est — A lbertfa lva  115 18 8 20 23.5 8.5 14

14th — 17th century  
V isegrád

58.2.7 95 17 7 18 20.5 12.5 7.5
59.8.85 83.6 13.8 5.6 16 17.5 6.5 10
59.10.99 -  -  5.8 15.6 -  6.2 9.2
61.1.226 ; 83 14.5 5.8 16 18.2 6.5 9.5
61.1.319 I 89 16 7 17 20.3 7.3 10

96 18.8 7 18 12 6.8 j 16
61.1.568 71.5 12 5 14.5 13.5 6 ! 8.5

71.5 12 5 15 13.5 6 j 8.5
61.1.1602 92.2 16 6.5 17.5 20.5 7 j 10.5
61.1.1679 83.5 14 6 16.8 17.5 6 .5 1 10
61.1.1782 83.8 13.8 5.6 15.4 14.2 6,5 j  10
64.1.286 82.5 14 5.5 16 17.8 6 .4 , 9.2
64.1.749 -  6 16.8 -  7.8 j 9.7

Radius
M easurem ents: th e  sam e as those  of th e  hum erus

I I I  _
A g e/S ite  1 I 2 3 4  5 6 7

______________________________ I I 1___________I I
I

P erio d  of the R om an E m p ire
B u d ap es t —A lbertfa lva  113 8.5 5.8 13.8 8 4 9

14th —17th century  
Visegrád

58.2.8 93 8 5 12.5 6 3.5 8
59.8.96 79 6.6 4 10.5 6 3.3 6.6
59.8.97 -  -  -  10.5 -  3.3
59.10.100 111.5 10.2 5 11 6.9 4 6.8
61.1.569 78 6.5 3.3 9.4 5.5 3 6
61.1.1603 87 6.5 5 12.2 6.5 4 8
61.1.1783 87 7 5 12 6.5 4 7.3
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C a t  — F e m u r
Measurements: 1. length to  th e  trochanter 

m ajor
2. length to  the caput
3. b read th  of proximal 

epiphysis

4. smallest bread th  of diaphysis
5. bread th  of distal epiphysis
6. diam eter of proximal epiphysis
7. smallest diam eter of diaphysis
8. diam eter of distal epiphysis

A g e/S ite  I 1 2 3 4 5 6 7 ] 8
I I I

' I
P erio d  of the R om an  E m p ire

B u d ap est -A lb e rtfa lv a  126.5 125 23 9.5 21 11.5 9 20

14th — 17th century  
Visegrád

58.2.13 104 102.5 19 7 18 17 8 14.5
59.8.100 -  91 17.5 7 16.2 11 6.6 15.6

-  90 17.5 7 16 6.4 -
59.10.187 -  89.5 18 7 18 11 7 21
61.1.572 -  80 16 5.5 15 9 5.5 13
61.1.1607 100 101 20.5 8.2 18 12 7.5 17
61.1.1739 I 88 89 17 6.8 16.5 9 7 15.5
64.1.289 88.5 88.3 16.7 6.5 16.5 10.2 6.7 15.5
64.1.751 95.4 95.3 19.2 7.3 16.5 10 7.4 16

T ib ia
Measurements: the  same as those of the humerus

A ge/S ite  1 1 2 3 4  5 6 7

P erio d  of the R om an  E m p ire
Budapest A lbertfalva 129 22 8 16 21.5 8 11

14th —17th century  
Visegrád

58.2.15 i  112.5 19 7 15 18 7 9.5
59.8.101 , 97.5 — 6 12.5 — 5.3 —
61.1.227 I 91 16 4.8 12.8 j  15.7 5 8

! 96 16.3 6.2 13.7 I 14.8 5.8 9
61.1.573 j 88.5 15 5 11.5 i 12.5 5 7.5
61.1.1608 107 18.5 6.5 15 I 19.5 6.5 9.5
61.1.1740 1 97 17.5 6.5 12.5 i 16.5 6 8.5
64.1.290 I  90 16.2 6.2 12.8 16.2 j  6.3 9.1

94 16 6 12.8 ' 17 5.8 8.4
102 18 6.5 13 17 ! 6.2 9.3
105.2 18 6.6 14.2 19 j 6.6 9.6
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D og  — C a n is fa m ilia r is  L.
S ku ll
M easurements:

1. basal length
2. overall length
3. I, M,
4. Mj — basion
5. Ij — aboral end of palate (length of palate)
6. aboral end of palate — basion
7. length of row of tee th  (Ij — M3)
8. length of row of incisors
9. length of diastem a

10. P , - P 4
11. M j-M 2
12. length of foramen magnum
13. Ij — aboral end of ossa nasalia
14. aboral end of ossa nasalia — opisthion
15. Ij — to  the middle of the straight line 

connecting the extreme breadth  of fron
ta l bones

16. th is la tte r point — opisthion
17. extrem e bread th  of skull
18. extrem e bread th  of front
19. extrem e bread th  of brain case
20. distance between medial canthuses
21. b read th  a t the foramina infraorbitalia
22. bread th  of row of incisors
23. b read th  a t the canines
24. P 4 P 4
25. Mj - M j
26. b read th  a t the processus jugulares
27. b read th  a t the m andibular joints
28. b read th  a t the external auditory  m ea

tuses
29. b read th  a t the condylus occipitales
30. b read th  of the foramen magnum
31. height of occiput (basion — opisthion)

и , P ©
£  х Г  я  .fa

г . е.8. i I « I з ;̂
I 'S I f I §  -I S тз s III1 1 1 II í& tí8> Is, I a s. H i «£*=  « . 3  ‘ f . S  « Д  g - 5  , < E< . S  h  - g

© < 5  ‘ - g  1 © х з  © о  © Й  ©  й  оS= h á  SS t i*  « S  ÍC ОЙ g§  » x  7ä_Ig
S öpS 8 S ä i  c g  gg  gg  ” g "  g S ÍP

а  i f i  g M  =  PQ Í ? M  n 2 o I , S $ . S Sfi fi Pn fi fi Eh N 02 ю ж

1. -  -  138 152* -  j 165.5 -  159 187* 155
2. -  -  154 178* 190 í 187.5 -  178 218 179
3. 68 -  63 70* 74 69 -  72 84 71
4. I -  85* 75 83* -  97.5 88.5 88 104* 84
5. 81 -  -  -  93 92 -  89.5 106.5 98
6. — — — — — — 71.5 71 79* 67.5
7. 84 -  81 88* 92.5 92 -  88 101 89
8. 10 -  10 9* 9.5 10 -  10 11 9
9. 15.5 -  16.5 16.0 18.5 18 -  16.5 20 17.5

10. 45 46.5 43.5 45 50 47 47 45 57.5 47
11. 18 18.5 16 18 18.5 19 18 20 20.5 18
12. — 14.5 17* -  17 16 16* — 16
13. 85 -  -  87* 94 89.5 — 87 103 88.5
14. -  97 -  98.5 101 104 92 100 114 98.5
15. 94 -  -  102* 105.5 106.5 -  104 125.5 104.5
16. -  88* 87 93 90 80.5 94 104 88.5
17. 95 -  81 -  -  -  96.5 -  118 96
18. 41.5 45 40* 49.5 47 45.5 49.5 54.5 54.5 50
19. 53 60 55 60 62 62 59.5 62 69 59
20. 30 -  28 34 34 34.5 33.5 36.5 39 34.5
21. -  32.5 34 39 39 33.5 38 47 36.5
22. 26 -  20.5 24 25 27 — 25.5 30 24.5
23. 1 34 -  32 34* 37 38 -  36 45* 34.5
24. I 32 -  29 32 33.5 34 | 30.5 34 41 31.5
25. 56 -  54 61 61.5 61 59 59 75* 60.5

I
* In the tables, the approxim ate m easurem ents are marked by  an asterisk.
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26. -  I -  40.5! 49 — 51 -  48.5 60 | 46.5
27. 84 i -  74 j — — -  86 -  104 87
28. -  60 50 61 j 60 61.5 55 59.5 66 58.5
29. -  39 31 ! 36 j -  39 34.5 34 45 36
30. -  I 21.5 15.5 j 18 I -  19.5 18 17 -  18
31. I — 47* I 38 j 48* j -  46 41 44.5 -  47.5

I I I

j >, j >> >,
g i  1 ^ - 1  I

d о _ •§ if* p  j 4g д I p  Q fc*
3 о I ■* r3 ä I T3 d ^

I » i 'S  I  a  £  и ft ft ‘5 1
Ъ ” 3-  * 53 1 -sq 4  £5
»  s  s- -  •*- 'E  ^  I E  **-' d  «м 'r? t e cS >‘̂ o  „5 2 -  S 3  7 0  ä  о i»-g » -}j» -a *0 а ?тз a f t i ' - c  хтг «s 'S >3 я? » й j* g, i é o § .2 ° с '“ о Z Ä
5 I 1 s  .51 м я 3 1 ’S i-  S i  ’S i  S 'S ^ g

I  ;  á r £ a  a J  i  I  g 1 1 4  S ' 3  I  я -  с З *

1. — j 189 188 188 — — 174* 183 197
2. — j 213 212 j 214 — — 198* 206 223
3. 75.5 I 81 83 i  86 -  -  74* 82 88
4. -  110 106 I 102 — -  100 102 109.5
5 . _  I 103 _  — -  -  95* 104 105.5
6 .  -  87 -  -  -  -  80 80 99*
7. 98.5 I 100 102 103 -  -  98* 99 105.5
8. 12 j 10 10 11 . — 10* 8 10.5
9. 18 j 21 22 20.5 — — 20 21.5 21.5

10. 51 54 54 57.5 55 — 51 54 57
11. 20 I 20.5 20 19 20.5 — 19 20 21
12. 19.5 ! 17 18 18 185 17 17 17 19.5
13. 91 113 112 107 — — 102 105.5 116
14. -  110.5 110 117.5 -  104 106 113 114
15. -  125 123 124.5 -  -  113* 120 128
16. -  100 101 103 101 87.5 96 100.5 106
17. -  115 115.5 116* -  -  103 -  123
18. -  55.5 56.5 58 60 47.5 '4 8  51.5 62.5
19. 65 67 68 67.5 65.5 60 64.5 66.5 67
20. 37 43 41 42.5 -  36 -  39 42.5
21. 42.5 42 43 44.5 41* — — 40.5 47
22. 27.5 27 28 28 — - 25 26.5 30.5
23. 41 39.5 40 40 37* — 38* 40 45
24. 38.5 35 I 37.5 37.5 j 34* -  35.5 35.5 44
25. 68 71.5 69 69 I 64* — 64.5 65 71

Dog — S k u ll ( continued)

* In  th e  tab les , th e  a p p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  asterisk .
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Dog — S k u ll ( continued)

-  2  £  от ln
*  В Í  i  м g  2

а  о  Я >> *. >. >-. S, >>
* V '  ei p  £  J £  C  .O  p  £  Sл fl ° % ŰZ. й ^ .3v-j й  “  от т з  я  -Г  ' S  +Э 43 гт* N ' t :

. á l l  H  J  r í  á l  I  f i§ M e V ''4 о" '3^ •«! .«5 § j=
I .Ьх.2 .9  2  'S I S  К о  « о  о iS
I  S g f  S ä  f l  i S  I S  - l ’g  I
I  i l l  g §  á  l ' g  * Z  ! ' s  f s  I i  I I

S  íaíWH  t e ’-1 ^5 b 1-1 P-*~" W ^  ~  EH’- ' * 2 3 4 5

26.  I  53.5 55 54 53 55.5 !  51 | 53.5 1 -  59
27. i  92 107 107 95 -  | -  97 -  110
28. ! 63 67.5 66 65.5 65 i 61 i 62 I 62 66
29.  , 39.5 40 41 38.5 42 j 37 40.5 42 42
30. 20 20.5 21 20 20.5 [ 19 19 j  20.5
31. 1 48.5 I 53 52 48 48.5 j 46 45 49 55

Mandible
Measurements: 1. length to the angulus

2. length to the processus 
coronoideus

3. height at Pj
4. height at Mr
5. length of row of teeth

6. length of incisor row
7. length of diastema
8. Pl - P4
9. M j - M g

10. length of Mj

A g e/S ite  I 1 2 I 3 I 4 I 5 j  6 7 | 8 | 9 ; 1U

Neolithic
Lebő

451 -  -  17 18 83 3 13 36 33 20
465 -  16 19 ! 82 4 14 i 33 31 19

117 17 20 j  88 4 13 j 38 33 19
469 -  -  16 18 ) 83 3 14 32 32 20

Polgár- Csősz
halom -  130 30 24 90 3 13 40 33 19

Röszke Lúdvár 18 — — — 30 30 18
38 35 22

18 20 -  - -  32 34 20.5
19.5 — ! -  -  -  32.5 20

Szilmeg _  _  • -1. 22.5 — — -  — | 32 20.5

Copper Age 
Polgár —Basa-

tanya 53.7.128 -  16 16.5 81 5 14 33 30 19

Bronze Age 
Békés -  Városerdő

53.4.763 150 -  21 24.5 101 3 20.5' 42.5 38 24
53.4.765 119 110 16 18.5 83 2.5 14 ; 33 33.5 19
53.4.766 -  -  17 20.5 94 4 14.5 í 40 38 22
53.4.769 -  16 20 j — 2.5 12 | 40 I -  19
53.4.770 -  -  18 23.5 -  -  16.5, 38 36 21.5
53.4.771 -  15 19 1 88 4 14.5 36 i 32.5 20.5
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Dog — M andib le  ( continued)

Age/Site 1 2 3 4  в I  в 7 8 9 | 10

‘ i I I I
53.4.772 132 1 128 | 17 21 93 4.5 18 38 35 21
53.4.773 143 -  j 18 23 95 5 16.5 40 37.5 22
56.20.398 -- -  -  21.5 -  — -  36 36.5 22
56.20.473 -  — -  19 — — — 34.5 31.5 18
60.7.36 -  -  15 20.5 -  -  -  41 33 20
60.7.107 108* — 16 18 83* — 13 35 33.5 19.5
60.7.496 134* -  18 22.5 94* 3* 18 39 35 19
62.19.91 136 136 18 21.5 94.5 5 17 38.5 35 21.5

D unaújváros —
Koszider 900 119 117 16 18 85 3.5 13 34 35 21

Füzesabony
57.6.106 -  -  20 22.5 — — — 40.5 35.5 21
57.18.66 -  -  -  22.5 -  -  -  -  33.5 19
57.18.233 -  — — 22 — -  -  36 35.5 21
58.18.234 141 135 20 22.5 97 5 17 40.5 35 21
58.18.235 — — — 18.5 — — — 35.5 33.5 20
58.18.235 135 -  17 20 95 3.5 16 42 35 20.5
58.18.236 -  -  18 24 -  -  41.5 -  20

Nagykálló 62.20.3 144 143 20 23.5 101 5 16 41.5 38.5 22
Süttő 62.44.277 -  -  15.5 20 -  -  13 38 33.5 18

10 th —13th century
Boly 59.7.3 -  -  19 23.5 -  -  -  42.5 40 22.5
K ardoskút —

H atab lak
56.1.195 -  158 21 24.5 ПО 6 21 43 43.5 25.5
56.1.257 — -  19 19 -  — — 36.5 38 22

Szarvas — Rózsás
59.8.90 143* — 23 29 93* -  — 42 37* 21.5

14th — n t h  century  
Túrkeve — Móricz

54.3.591 -  -  22 25 -  -  -  43 39.5 22.5
N agyvázsony —

Csepely
61.21.33 I -  -  — 19.5 — -  -  36 37 21
61.21.67 146 -  17 22.5 104* 4 15 46 39 23

A tla s
Measurements: 1. leng th  of body

2. leng th  of arch
3. breadth  of cranial a rti

cular surface

4. bread th  of caudal articular surface
5. greatest breadth
6. greatest height

A g e/S ite  J 1 2 3 4 5 6

i i j i
B ronze A ge  

Békés—V ároserdő
53.4.779 j 10 j 18.5 j 40 j 33 -  28.5

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  by  a n  a ste risk .
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D og  — A tla s  (con tinued)

I I IA g e/S ite  1 2 3 4  5 6

60.7.329 9 17 38.5 30 83 28
60.7.497 8 17 38 32.5 -  27.5

Nagykálló 62.20.4 8 15 41.5 33.5 78 28.5

14th — 17th century
T úrkeve — Móricz 54.3.780 9 16 38 32 77 26.5

E p istro p h eu s
Measurements: 1. length of body

2. length of arch
3. length of dens
4. breadth  of dens

5. bread th  of caput craniale
6. bread th  of fossa caudalis
7. greatest breadth
8. greatest height

A ge/S ite  1 I  2 3 4  5 6 j 7 1 8
______________________.• 1_____ I_____ I___________I__________ I_____ 1

B ronze A ge
Süttő 62.44.790 44.5 1 19 ! 10 j 6 25 16 32 36

S capu la
Measurements: 1. greatest length 4. b read th  of angulus articularis

2. greatest b read th  5. diam eter of facies articularis
3. smallest bread th  of collum 

scapulae

A g e/S ite  1 2 3 1 4  5
_______________________________________________ _______ I______________

N eolith ic
Aszód —Papi földek — — 24.5 28.5 14.8

B ronze A ge
B ékés—Városerdő 53.4.827 — — 21.5 26.5 16

-  -  26 33 20
D unaújváros —Koszider 907 116 — 23 27.5 16.5
Süttő  62.44.104 118 -  24 29 19

P er io d  of the R om an  E m p ire
N agytétény 57.2.24 — — 23 29 18
Pilism arót —I. őrtorony (W atch tower) — — 25.7 31 17*

10th  — 13th century
K ardoskút — H atablak  56.1.181 177.5 107 31 38.5 24
Szarvas —Rózsás 59.8.234 125 69 23 27 16.5

14th — 17th century
T úrkeve-M óricz 54.3.782 i  126.5 — 24.5 29.5 17.5

* In  th e  tab les, th e  a p p ro x im a te  m easu rem en ts  a re  m a rk ed  b y  an  asterisk .
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D o g  — H u m e r u s  
Measurements: 1. greatest length

2. breadth  of proximal 
epiphysis

3. smallest bread th  of 
diaphysis

4. bread th  of distal epiphysis
5. diam eter of proximal epiphysis
6. smallest diam eter of diaphysis
7. diam eter of distal epiphysis

i i
A g e/S ite  1 2 3 J 4 !  5 6 j  7

C opper A ge
A szó d -P ap i földek 133 30 13.5 31 39 14 27

27.5 -  14 21
P erio d  of the R om an  E m pire  

N agytétény
57.2.34 168* 29 j 14 32.5 42 15.5 27
57.2.42 -  31 I 14.5 32.5 -  14 28

Tokod — Erzsébet akna (Shaft) 182 32 j 15 33.5 43.5 17.5 27.5

10th — 13th century
Boly 59.7.14 198 14 34 47.5 15 31
K a rd o sk ú t-H a tab lak  56.1.202 227 14 41.5 54 15 38
Szarvas Rózsás 59.8.235 — 28 12 — 36.5 —

•

14lh — 17th century
T úrkeve-M óricz 54.3.783 -  -  29 : -  -  12.2; 27

R a d iu s
Measurements: the same as those of the humerus

Age/Site 1 2 Í 3 j 4 J 5 j 6 j 7
________________________’____________ :____ i_____ '_____ i_____ I_____ I_____

N eolith ic
Röszke — Lúdvár — — 21.3 — — 13

B ronze A ge  
Békés—Városerdő

54.3.952 212 26.5 17.5 34.5 20.5 10 20
58.18.247 12 23.5 -  13.5

Süttő 62.44.552 11.5 21 12.5

P eriod  of the R om an E m p ire
Balatonaliga 606 169 18 12.5 23 12.5 7 13.5

10th — 13th century
K ardoskú t- H atablak 56.1.148 217 24 16 32 16 8 17.5
Szarvas- Rózsás 59.8.236 160.5 j 17 j 12 23 11 ! 6 12.5

14th — 17th century
Túrkeve — Móricz 54.3.952 j — | 26 18.5 — j  18.51 9.5 —

I

* In  th e  tab les, th e  a p p io x im a te  m easu rem en ts  are  m arked  by  an  asterisk .
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D o g  — F em ur
.Measurements: 1. length to  th e  trochanter 

major
2. length to  the  caput
3. b read th  of proxim al 

epiphysis

4. smallest bread th  of diaphysis
5. b read th  of distal epiphysis
6. diam eter of proxim al epiphysis
7. smallest diam eter of diaphysis
8. diam eter of d istal epiphysis

A g e/S ite  1 2 3 4 6 6 7 8

N eolith ic
Röszke — Lúd vár 153 152.5 34.5 12.5 29 21 11.5 30.5

B ronze A ge
D unaújváros — Koszider 891 167* 170 35 13 28.5 — 11.5 28
Nagykálló 62.20.18 -  183 -  13.5 33 -  14 37
P alo tás-H o m o k o s 59.4.4 187.5 188 38 14 33.5 23 14.5 35

P er io d  o f  the R om an  E m p ire  
N agytétény

57.2.27 -  -  41 14.5 -  20.5 -  -
57.2.43 -  -  40 12 -  26.5 13.5 -

10th — 13th century
Boly 59.7.22 215 218 44 14 35 26 17.5 39
K ardoskút — H atab lak  56.1.181 239 242 48.5 13.5 38.5 30.0 16.5 47

14th — 17th century
T úrkeve-M óricz 54.3.786 147 146 37.5 14 30.5 19.5 14 35.5

T ib ia
Measurements: the same as those of the humerus

A g e/S ite  1 j  2 3 4 I 5 6 | 7
____________________________________!___________I_____ I___________I____

N eolith ic
Polgár -Csőszhalom  60.9.910 151 29.5 11 20 32 10 13.5

R öszke—L údvár — — 12.5 21.5 — 11.5 16.5
Szilmeg 544 152 — 9 19 — 9.5 13

C opper A ge
A sz ó d -P a p i földek 140.5 28 10.5 18 30 9.8 13

B ronze A ge
B ékés—Városerdő 53.4.787 -  11.5 22 — 11.5 16
N yergesújfalu—Téglagyár (Brick-works) — — 10.7 19 — 9.2 13.3

P erio d  o f the R om an  E m p ire

Nagytétény 57.2.38 185 34 13 23.5 37 12.5 17.5

10th — 13th century
Boly 59.7.23 j -  J 15 26 -  13.5 19.5
K a rd o sk ú t-H a ta b la k  56.1.205 j 243 41.5 J 13.5 28 49.5 14.5 20.5

* In  th e  tab les , th e  ap p ro x im a te  m easu rem en ts  a re  m ark ed  b y  an  aste risk .
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Dog — T ib ia  ( continued)

A g e/S ite  1 2 3 4  S 6 7
______________________________ I_____ j________________ 1_____I __________ _

14th —17th century  
Túrkeve—Móric

54.3.787 142 32.5 13.5 23 36.5 12.5 16.5
54.3.813 190 40 15 25 41.5 16.5 19
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W E  R E C O M M E N D

DOME S T I KAT I ONS -  
F O R S C H U N G  

UND G E S C H I C H T E  DER 
H A U S T I E R E

(Domestication Research 
and the Evolution of Domestic 

Animals)

E d ite d  by  
J .  M A T O L C S I

Lectures in German, English and French 
— Approx. 380 pages — 108 figures - 

67 tables — 17x25 cm — Cloth

The work contains the lectures on the 
recent results of domestic animal zoology 
delivered at the international symposium 
held in Budapest. The authors are dis
tinguished experts and scientists from Eu
rope, Asia and America, and they describe, 
on the ground of thorough-going re
searches, t he course of t he origin, t he changes 
and the evolution of domestic animals 
according to the various periods.

The papers analyse the recent proofs of 
the place and time of the earliest domesti
cation of the goat, sheep, cattle, horse, cat, 
ferret and pigeon. The changes resulting 
from domestication as regards coat, brain, 
thyroid gland, blood, osteology and be
haviour are also discussed. The modes how 
man procures food and the evolution of 
the types, size, physique and utilization 
of the domestic animals are treated as well.

Distributors
K U L T U R A

H-1389 Budapest, P.O .B . 149
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