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C HAP T E R  I 

INTR O D U CTI O N  

I n  the years af ter W orld War I I  the population in the western part of the N etherlands 
has increased steadily, quickest in the provinces of North and South Holland. The 
result of this increasing population is a rapidly growing urban agglomeration, the 
so-called " Randstad Holland" . 

Laying deep foundations brings to light many well preserved archaeological finds, 
which often lie below present mean sea level (N.A.P.) .  For the construction of roads 
through the area much sand is needed, and part of the former coastal baniers are 
used as sand quarries or leveled for the foundations of factories. 

Furthermore the supply of fresh water is very important and the town of Amster­
dam constructed large waterworks in the dune area near B loemendaal to be cer tai n 
of a regular fresh water supply. Here too archaeological finds are made but as the 
material is found ab ove the present water-mark the conservation is not as good as 
in the former cases. 

The bone material which was found in settlements dating from the Late Eneolithic 
to the Middle Ages and in barrows dating from the Bronze Age and Iron Age will be 
treated in this study. 

As early as 1 860 Riitimeyer discussed the animal remains found in settlements of 
successive periods in SwitzerIand ; in  1 949 Hescheler and Kuhn did the same again .  
Nobis ( I 955) discussed the changes in th'e composition of  the animal world in North­
west Germany, Requate ( I 956) the animais of three small Middle Age sites in 
Schleswig-Holstein . Hartman-Frick (I960, I96 1 )  studied the animal remains of the 
successive settlements from the Eneolithic to Iron-age on the Eschner Liitzengiietle 
and from the Late Neolithic till La Tene on the Borscht in Liechtenstein. Boess­
neck ( I 958) discussed Bavarian sites from the Middle Neolithic till the lVIiddle Ages 
while Bokonyi ( I 959) did the same for Hungarian sites of the Early, lVIiddle and Late 
Neolithic, EneoJ ithic and Bronze Age. This enumeration shows that there are still 
many gaps in our Imowledge about stock-breeding in Europe. In this work an at­
tempt has been made to fill this gap for the western Netherlands. 

The absence of prehistoric bone finds in the sandy soils and acid bogs in the higher 
parts of the Netherlands was an added reason to study the animal world (domesticated 
and wild) in the coastal area as it developed under the influence of man in the different 
periods. 
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The archaeological phenomena of adjacent areas are reflected in the Dutch ar­
chaeologieal material, but in the Netherlands they often occur somewhat later and 
in a form adapted to loeal eircumstanees. 

The provinces of N orth and South Holland form a part of the delta of the Rhine, 
Maas and Scheldt and are thus situated on the important route from central Europe 
to England. This narrow strip of land was inhabited for the first time in  the Late 
Eneolithie period \ when a system of coastal barriers had been formed, bordered in  
the west by  sandy tidal-flat areas, in  the east by  clayey salt marshes and the sea (Pons, 
J elgersma, Wiggers & De J ong, 1963). This coastal region could be reached along the 
large rivers or by folIowing a sea route along the coast. The settlement sites have been 
found on the slightly raised banks of creeks or on the co asta l barriers. 

The first Neolithie people reaching the Netherlands belonged to the 'cultures of 
the Danubian complex 2, people who decorated their pottery with band-like orna­
ments (Bandkeramik culture). At the end of the fifth millenium B .e .  people of this 
Bandkeramik culture spread over central Europe keeping to the loess soils, reaching 
the most north-western point of their distribution in Limburg. They settled in the 
loess area in the south of the province of Limburg (Modderman & Waterbolk, 1960). 

They lived in villages forrned of several large houses (28-36 m long), cultivating 
eereals and keeping domesticated animais. In the deealcified loess of South Limburg 
no bones have been preserved. At the nearby Belgian site of Rosmeer 3 circumstances 
were slightly bette r. The few bone fragments that could be collected there indieate 
that domesticated eattle, small ruminants, and pig ,"vere kept, while traces of the 
probably wild horse were found. The recently studied bone remains of central Ger­
man Bandkeramik settlements give the same results, although remains of wild ani­
mais were found ; these formed only a small percentage of all the bones (Muller, 1964). 

After some 400 years the Bandkeramik people vanished, leaving no traces . 
There are indieations in the pollen-diagrams of the northern parts of the Nether­

Iands that about 3000 B .e .  small parts of the land were cultivated (Van Zeist, 1959) 

by archaeologically unknown people. The farmers that left the first traces in this 
area, mainly in the province of Drenthe, belong to the TRB (Trichterbecher Kul­
tur) culture. In Belgium the Michelsberg culture oecurs. 

The people of the TRB culture were mixed farmers who combined the cultivation 
of crops with stock-breeding. The most conspicuous feature of their culture is the 
use of l arge Megalithic community graves. A grave belonging to a pre-Megalithic 
phase has been found under the Megalithic tomb of Odoorn (Van Giffen, 1961a). In  

'l. For the nomenclature see chapter IV. 
2. If not cited othenvise the work of De Laet and Glasbergen ( 1 959), De voorgeschiedenis 
der Lage Landen is followed mainly. 
3. The author is-grateful to Dr. Roosens of the Belgian State Survey of Archaeology, who 
enabled her to study the ani mal remains found at the excavations at Rosmeer. 
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the Netherlands settlements have not yielded bone remains. From the settlement 
Bundsø in Denmark (Degerbøl, 1 939) and Diimmerlohausen in Germany (Voge!, 
1939; Nobis, 1955)  it is Imown that people kept domestic cattle, sheep , goat, pig, dog 
and probably horse ; several wild animais like red deer, wild boar, roe deer, eIk, wild 
cattle and beaver were hunted, but these were of minor importance for the meat 
supply. The TRB culture people lived in the Northern Netherlands from 2700-
2400 B .C .  

Around 2400 B .  C .  people of  another beaker-culture arrived, the PF -beaker cul­
turel. It is supposed that they were swift l110ving herdsmen, spreading from the 
Russian plains to the west, reaching their most western point in  the settlement of 
Zandwerven in the province of North Holland. Although cattle breeding may have 
been their most important occupation, they cultivated cereals to some extent (Water­
bolk, 1954 ;  Van Zeist, 1 959), At Anlo a cattle-kraal belonging to this culture was 
discovered (Waterbolk, 1 960) . The only known settlement is the one of Zandwerven 
where remains of the PF -beaker culture and the Vlaardingen culture (see belm",) were 
found together. 

The last to arrive were the people of the Bell-beaker culture ;  they reached the 
Netherlands about 2000 B .C .  Settlement traces are known from the provinces of 
North and South Holland. At Vlaardingen they l ived at the same place as the people 
of the Vlaardingen culture but at a later date (Glasbergen a.o . ,  1 962/63) . At Oost­
woud their settlement is on the bank of a creek as in Vlaardingen. In the following 
Bronze Age two l arge barrows were erected at the same place (Van Giffen, 1 961/62). 

The Late Eneolithic Vlaardingen culture has been discovered only recently ; i t  was 
described by Glasbergen ( 1 96 1 )  and named by him af ter the most important find­
spot in the province of South Holland : Vlaardingen. At Heke!ingen and Zand­
werven the Vlaardingen culture has been found too. At Vlaardingen and Heke!ingen 
people who must have practised mixed farming originally, took to a large extent to 
hunting, fishing and fowling in surroundings highly unsuitable for farming but very 
well suited to hun ting, fishing and fowling, while at the same time those ""ho settled 
in Zandwerven practised cattle breeding with additionally fowling and probably 
fishing. 

In the Bronze Age various Eneolithic gro ups were united into one culture. As 
bronzes in graves are very scarce in the Netherlands, it is only possibie to divide the 
Bronze Age into three periods, Early ( 1 600-14°0 B .C . ) ,  lVIiddle ( 1400-1000 B .C . )  
and Late ( 1 000-650 B .C. ) .  During the Bronze Age the land was opened up inten­
sively, and many Bronze Age barrmvs lie on arable land with marks of ploughing 
sti l l  preserved below them as in Oostwoud (Van Giffen, 196I b/62) and Wervershoof 
(Van der Waals, 1 96 1 )  in North Holland. 

I.  The PF -beaker culture is the Dutch variety of the Corded Ware culture. 
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From the Middle Bronze Age large farm houses are known in the provinee of 
Drenthe (Waterbolk, 1 96 1 ) .  The faet that the quarters probably used as cow sheds 
were as large as the dwelling parts indicates intensive cattle-breeding, although cere­
als were als o cultivated. Large houses from the Middle Bronze Age are also found 
near Deventer(Modderman, 1955)  in the provinee of Overijsse!. In South and North 
Holland settlements have been found near Vogelenzang (Groenman-van Waateringe, 
1 96 1 )  and Zwaagdijk (Modderman, 1 964) , but it was impossible to find traces of 
houses. 

In the Bronze Age the dead were buried in barrows with a large variety of peri­
pheral structures. In the beginning tree trunk coffins were used for inhumation, later 
cremation became the custom. In the north the graves were family graves usually, 
in the south single graves. 

At the end of the Early Bronze Age a new element came into the Netherlands 
showing strong influences from England. People who cremated their dead and in­
terred the ashes in large ums - named Hilversum ums af ter the first place where they 
were found, near Hi lversum - penetrated into the coastal area from the south after 
crossing the Channe! .  The settlement of Vogelenzang belongs to the Hilversum 
culture (Groenman-van Waateringe, 1 96 1 ) . If one exdudes the settlement of Zwaag­
dijk, which shows no definite cu Itu ral affinities, the cultures of the provinces of Hol­
land in the Bronze Age were orientated towards the south. 

Towards the end of the Bronze Age, people who cremated their dead , burying the 
ashes in ums under small barrows surrounded by a ditch, penetrated into the north­
em part of the Netherlands. In the south Hallstat warriors settled as overlords, 
leaving richly fumished graves. 

On the sandy soils in the north the improved methods of land cultivation which 
started in the Bronze Age gave rise to a dense population at the end of this period 
(Waterbolk, 1 959) .  This was the eau se that in the deforested land about 500 B .C .  
sanddunes were forrned and settlements and fieids got covere d with sand (Water­
bolk, 1 959) .  As a result the population emigrated to the north where just at that time 
the tidal flat are a had became habitable for the first time. A dose connection with the 
sandy soils becomes apparent in the pottery of the Ruinen-Wommels type of the 
Zeijen culture, as this pottery has been found in both regions (Waterbolk, 1 962) . The 
same type of pottery is also found in North and South Holland in the settlements of 
the "Spanjaardsberg" near Santpoort (Modderrnan, 1 9 6 1 )  and Alphen aan de Rijn 
(Modderman, private communication). 

The direct cultural contacts between North Holland and the northem coastal area 
are explained by the faet that a dry land connection then existed between the present 
provinee of Frisia and West Frisia, part of the provinee of North Holland (Pons, 
Jelgersma, Wiggers and De Jong, 1 963; map IV). 

About the beginning of our era the Romans colonized Holland south of the Rhine. 
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Af ter some attempts to expand the empire to the Elbe, the lower Rhine was the 
definite north frontier of the Roman Empire. In order to defend the frontier a system 
of castella was built on the southern bank of the Rhine of which the " Oude Rijn" was 
the main course then. One of the castella was the one found under the present 
village of Valken burg in South Hotland . According to Van Giffen ( 1 949/ 1 953) i t  
corresponds with the Praetorium Agrippinae o f  the Tabula Peutingeriana. 

On both sides of the frontier the local inhabitants were farmers, living on the 
peat l ike the people in Vlaardingen, or in the dune region like those in Velsen 
(map IV). 

About 240 A.D. the Romans withdrew their defences southward into Belgium, 
still maintaining the lower Rhine as a political frontier. 

For two centuries af ter the fall of the Roman Empire in 499 no written sources 
about Holland are known. At this time the people l iving in the tidal flat area in the 
provinces of Frisia and Groningen, who had alraedy been connected with the people 
in Holland in the pre-Roman Iron Age, had expanded as far south as Brugge and 
north as far as the Weser in Germany (Lewis, 1958) .  This area is called Frisia when 
written reports are available again. In  Merovingian and Carolingian times the Franks 
met the Frisians when they tried to en large their Frankish Kingdom to the north . 
Pepin the Short and Charles Martel aiready conquered parts of the Frisian real m,  
but Charlemagne was the first to succeed in  capturing the whole of Frisia definitely, 
expanding his Empire as far north as the Eider in Germany. 

At this time the first town since Roman times developed, Dorestad. Af ter the 
destruetion of Dorestad by the Vikings, towns like Dordrecht, Tiel and Utrecht took 
its place. The settlements of Rijnsburg, situated on the bank of a broad creek in direct 
connection with the "Oude Rijn", which was the main tributary of the Rhine in  
those days, goes back to  Carolingian times . The place was inhabited till the twelfth 
century when the abbey of Rijnsburg was founded on the same spot. 

According to Slicher van Bath ( 1 960) the three fieJd rotation system of agriculture 
became customary in densely populated areas in Western Europe in the eighth cen­
tury, as a result of which the production of food for human beings increased. In the 
tenth century (Slicher van Bath, 1 960) harnessing of horses was improved, enabling 
people to use horses for ploughing instead of oxen. The improvement of these energy 
sources made it possibie for the population to increase from the I I th till the 13th cen­
tury .  Then it was necessary and possibie to reclaim the low lying peat regions in  
Holland . 

By digging ditches at regular distances, good drainage of the land and a low water 
level was obtained . Independent of the reclaiming of the peat area in Holland dikes 
were constructed to defend the land against the sea . One of the first dikes lay in the 
vicinity of Vlaardingen probably (record ed in 1 0 1 8) (Sl icher van Bath, 1 960). 

The increase of the population resulted in the development of the existing towns 
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and in the founding of new ones too . Amsterdam was founded on a favourable spot 
where a dam had been built in the Amstel . 

Shipping and commeree were expanding, at strategic places '1long the large rivers 
toBs were founded, like the Ca sti e Huis te Men�Tede on the southern bank of the 
Men'Vede in the vicinity of Dordrecht. As castles and towns were rivals, the Castle 
was not rebuilt af ter its destruetion by the St. Elisabeth flood in 142 I (Renaud ,  1 947) .  
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D ES CR I PTI O N  O F  TH E S I TES 

I n  thi s chapter a description will be given of the sites which are lettere d A-V. These 
letters will be used in the Diagrams I, X, XXXI ,  XLII I ,  LXI ,  LXII .  

Sites A-C are Eneolithic, site D i s  transition EneolithicjBronze Age, sites E-H are 
Bronze Age, sites J-N are pre-Roman l ron Age, sites O-Q from Roman time, 
R-S-T dates from the Early lVIiddle Ages, U-V Late lVIicldle Ages. 

To the description of each site a table with the number of bones identified for each 
species and the estimated minimum number of individuals has been added, as well 
as a table with the numbers of the individual bones per species (Part II) .  

The situation of the sites in  their geological environment is given in maps I-V 
drawn af ter Pons, J elgersma, Wiggers and De J ong ( 1 963). 

In Tables 40, 41 and Diagram I the percentages of the six most important domes­
ticated animais, cattIe, sheep and goat, pig, dog and horse are given, calculated for 
the number of bones and the estimated minimum number of individuals, as well 
as the percentages of domesticated animais and "vild animais. 

The Institutes which excavated 01' collected the animais bones are the fol Iowing. 

A.W.(W.)N. - Archeologische Werkgroep Nederland, formerly Archeologische 
Werkgroep West Nederland .  

B .A. I .  
G .D .  
I .P.P. 
R .O .B .  

- Biologisch-Archaeologisch Instituut, State University at  Groningen. 
- Geologische Dienst, Haarlem. 
- Instituut voor Prae- en Protohistorie, University of Amsterdam. 
- Rijksdienst voor het Oudheiclkundig Bodemonclerzoek (State Service 

for Archaeological Investigations), Amersfoort. 

The author gratefully acknowledges the cooperation of H. Apon, J. A. Bakker, Dr.  
W.  A .  van Es, P.  J .  van der Feen, Professor 'lI,r. Glasbergen, VY. Groenman-van 
Waateringe, Professor P.  J. R. Modderman, H. H. van Regteren Altena, J. F.  van 
Regteren Altena, Dr. J. G. N. Renaud, K. van de Veld and Dr. J. D. van der Waals. 

The investigation was carried out at the "Biologisch-Archaeologisch Instituut" . 
The manuscript was typed by Miss M.  B ierma, the tab les by Mrs. J .  Steenhuisen­
Cazemier. The bones were numbered by Mr. J. Smit and Mr. H. Zwier. 
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A. V L A ARD I N G E N  

gem. Vlaardingen, province o f  South Holland 

Excavated A.W.(W.)N. ,  1 958 
LP.P. (Glasbergen), 1 959\ 1 960 

Dated C 14 GrN-2303 4330±60, 2380 B .C.  

Literatllre: 

GrN-2480 4 190±70, 2240 B .C.  
GrN-2304 4250±75, 2300 B .C.  
GrN-2487 4280± 1 00, 2330 B .C. 

ALTENA, J.F. VAN REGTEREN, J . A . BAKKER, A . T. CLASON, W. GLASBERGEN, W. GROENMAN-VAN 
WAATERINGE & L. J .  PONS, 
1 962. The Vlaardingen Culture, Helinium I I ,  pp. 3-35 ,  97-1°3 ,  2 1 5-243 . 
1 963 .  The Vlaardingen Culture, Helhzill11l I I I , pp.  39-54, 97-1 20. 

GLASBERGEN, w., et al., 196 1 .  In het voetspoor van A. E. van Glffell, pp. 42-65.  

At Vlaardingen traces of a Late Eneolithic settlement have been found ab out three 
meters below present mean sea level (N.A.P.) .  People l ived there on the narrow banks 
of a creek in rectangular houses. 

Behind the bank of the creek extended a swamp, which must have been more or 
less wooded especiaIly at the margins, forming a suitable biotope for red deer and 
wild boar. For the large aurochs this biotope was less suitable probably since no 
remains of this animal have been found. The large number of remains of beaver 
and pike points to fresh running water. 

The animal remains (Tables 1 , 2) show that the inhabitants of the Vlaardingen site, 
l iving in a landscape with many creeks and swamps much like the present day B ies­
bos, south of Dordrecht, had adapted themselves to a large extent to their surround­
ings. Since probably wild animais were to be obtained easi ly in large quantities 
they were specialized hunters, fishermen and fowlers ; 76 % of the bones of mammals 
are of wild species (Table 44). Of the 24 % remains of domesticated animaIs those of 
cattIe are the most numerous, followed by pig, sheep, go at and dog. Since the bones 
(t hose of the dog excluded) belong to animaIs of all ages, it is suggested that they were 
locally bred. The age at which pigs were slaughtered (Table 43) indicates that there 
was an autumn peak, in November (Chapter I I I ,  1 5 , 1 6) .  

Red deer and wild boar were the most important wild animaIs. The age at  wbich 
red deer were caught shows that the site was inhabited throughout the year (Table 
44)· 

r. The bones found in the subsequent excavations will be discussed i n  a later paper. 
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Apart from being a stock-breeder and a hunter, Vlaardingen man was a fisherman 
and a fowler. Sturgeon and mallard were the species most frequently caught, the 
dalmatian pelican was the most exotic one. Vlaardingen man als o roamed the shores 
in search of large stranded whales; the smaller whales like common porpoise and 
bottle-nosed dolphin may have been hunted. 

B. H E K E L I N G E N  

gem. Hekelingen, province o f  South Holland 

Excavated R.O.B .  (lVIodderman), 1 950 

Dated C 14 GrN-254 4200 ± 1 20, 2250 B .C.  
GrN-684 4080 ± 85, 2 1 30 B .C.  

Litera ture : 

MODDERMAN, P . J .  R . ,  1953 .  Een neolithische woonplaats in de polder Friesland onder Heke­
lingen (Eiland Putten) (Zuid-Holland), Berichten van de Rljksdieust voor het Oudheid­

hU'l1dig Bodelllouderzoeh IV, pp. I-IO, with appendices. 
FEEN, P . J .  VAN DER & G .  KORTENBOUT VAN DER SLUYS, 1 953 .  Les vertebres des fouilles de Heke­

lingen (Pays Bas), klallllllalia XVII ,  pp. 346-353 .  
ALTENA, J .  F .  VAN REGTEREN, J .  A .  BAKKER, A .  T. CLASON, W. GROENMAN-VAN WAATERINGE, W .  

GLASBERGEN & L. J .  PONS, 
1962. The Vlaardingen Culture, HeliniulI/. I I ,  pp. 3-35 , 97-103 , 2 1 5-243.  
1 963 .  The Vlaardingen Culture, Heliniuln I I I ,  pp.  39-54, 97-120. 

At Hekelingen just as at Vlaardingen, settlement traces have been found on the 
northern bank of a former creek about 60 m wide approximately. The remains were 
found between 2 . 1 0-2.20 m below present mean sea level (N.A.P.) .  Behind the bank 
there must have been a swamp area. The general picture obtained is the same as in 
Vlaardingen ; people who had completely adapted themselves to their surroundings, 
and who relied for their mea t supply to a large extent on the wild animais to be caught 
in the surroundings (Tables 3, 4). But they kept domesticated animais as well .  Do­
mesticated cattie were the most important, followed by pig, sheep and goat. Of two 
bones it can not be said with certainty whether they belonged to a large dog or a wolf. 
The horse remains are toa few to conclude to wild or domesticated animais, but as the 
biotope \Vas unsuitable for horses, the conclusion may be that the latter were con­
cerned. 

Although not as many bones were found as in Vlaardingen, the scarcity of fowl and 
sturgeon remains attracts the attention.  Even at Zandwerven 1 7 bird bones of four 
species have been found (Tables 5, 6). 
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C. Z A N D W E R V E N  

gem. Opmeer former Spanbroek, province o f  North Holland 

Excavated LP.P. (Van Regteren Altena), 1 957,  1 958 .  

Dated C 1 4  GrN-2221 3990 ± 65 ,  2040 B.C.  

Literatl/re : 

ALTENA , J .  F. VAN REGTEREN, 1 958 .  Nieuwe opgravingen van de neolithische nederzetting te 
Zandwerven, gem. Spanbroek, TiVestfries/allds Ol/d en Niel/w 25 ,  pp. 1 44-1 59.  

1 959 .  Idem II ,  fiflestfries/ands Ol/d en Nieuzu 26, pp. 1 5 5-156 .  

1 962. In :  Altena, J .  F .  van Regteren, et .  al. The Vlaardingen Culture, Heliniu1I/ II ,  
pp .  3-35 ,  97-103,  2 1 5-243 . 

ALTE fA, J .  F .  VAN REGTEREN & J . A . BAKKER, 1 96 1 .  De neolithische woonplaats te Zandwerven 
(N.H.) .  In :  In het Voetspoor van A . E. van Glffen, PP. 33-40. 

CLASON, A . T. ,  1 962. De dierresten. Nieuwe opgravingen van de neolithische nederzetting te 
Zandwerven, gem. Opmeer, Westfrieslallds Ol/d en Niemu 29, pp. 2 1 0-2 1 9 .  

GIFFEN, A . E .  VAN, 1 930.  Die Bal/art der Einze/griiber, Leipzig, p.  1 60. 

In  the southernmost part of the sandy ridge on which Zandwerven is situated, al­
ready in 1 927 traces of an Eneolithic settlement were found by J. J. Butter. During a 
first investigation in  1 929 directed by Van Giffen ( 1 930), followed much later by a 
second and third by Van Regteren Altena ( 1 958, 1 959) in  1 957, 1 958,  the remains of 
two cultures were found, what is now known as Vlaardingen culture and the PF­
beaker culture. It appeared to be impossible to separate the two cultures. The bone 
remains, hovvever, were found in the lower layers of two pits, which contained no 
PF -beaker material , so it is probable that they belong to the Vlaardingen culture 
(Van Regteren Altena, 1 959) .  According to Van Regteren Altena the settlement may 
have been inhabited during one or more periods between 2500 and 2200 B .C .  

During the excavations in 1 957-1 958 some hundred bones were found. I n  a pit, 
diameter 1 . 5 ,  deep 0.5 m layers of mussels were observed, d ivided by a clayey band. 
The bones were found among the mussel shells, which circumstance explains the 
preservation of the bones in the sandy environment. The layers of shells consisted of 
very small fragments. 

Van Giffen ( 1 930) also reported a layer of mussel shells (lVIytilus edulis) and he 
concluded that the inhabitants of Zandwerven must have been fishermen and hun­
ters. 

Domesticated cattIe, small ruminants, and pig can be expected here. The surround­
ing land was op en and the bogs to the east must have Been inaccessible for large 
animaIs . The remains of fish and common porpoise point to fishery along the coast, 
those of birds to fowling. lVIallard , grey lag-go ose and white-tailed eagle must have 
been common. 
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As the mussel shells have not been preserved it is i mpossible to form an opinion 
about the ro le the mussel had in  the food supply of the inhabitants of the settlement. 
The pieture obtained at present is that of farmers breeding eattle, while they in­
ereased their meat supply by hun ting, fishing and fowl ing, but to a smaller extent 
than the people in Vlaardingen and Hekelingen did. 

D.  L A N G E V E L D  N E AR L I S S E  

gem. Noordwijkerhout, provinee o f  North Holland 

Collected K. VAN DE VELD, 1 958.  

The Langeveld near the village of Lisse is an old beaeh plain, later grown over by 
peat. The bones d iseussed here "vere eolleeted af ter the peat had been dug out and 
no exaet find levei is known . 

An attempt was made to date the bones palynologieally. Two peat samples were 
taken from two different bones. The pollen speetra obtained suggest that the bones 
are from the end of the Eneolithie or from the beginning of the early Bronze Age 
(Van Zeist, private eommunieation). As all the bones are of the same eolour and eon­
servation it is assumed that they belonged together (Table 7). 

The remains of domestie eattle are the most numerous. Important is the presenee 
of nine horse bones . Among the three mandibulae there was one of a young foal. 
Most of the horse bones had been broken, whieh may indieate that they are the 
remains of meaIs. 

E. V O G E L E N Z A N G  

gem. Bloemendaal , provinee o f  North Holland 

Excavated LP.P.  (Groenman-van Waateringe) 1 959, 1 960. 

Dated C 14 GrN-z997 3 1 40 ± 70, I I 90 B.C.  

LiteratlIre " 

GROENMAN.-VAN WAATERINGE, w., 1 96 1 .  Nederzettingen van de Hilversumcultuur te Vogelen­
zang (N.H.) en den Haag (Z.H.) .  In : 111 het Yoetspoor van A . E. van Gifjen, pp. 8 1-9z. 

Vogelenzang is a settlement belonging to the early Bronze Age Hilversum eulture, 
the one of two af whieh bones have been preserved. The settlement was situated in  
a field ealled "De Duintjes" (the small dunes) and was part of the o ld  eoastal barrier 



14 Description of the sites 

of the Zilk, belonging to the coastal barrier system of Vogelenzang-Hillegom-Lisse. 
For a long time the dunes had been used as a sandquarry. At the time of the habitation 
there must have been grassland between the barriers, while the sea was only one km 
to the west. Thus the settlement was situated favourably for cattle breeding and 
hunting along the beach. 

During the excavation two refuse pits came to light in  which bones were found.  
They were badly damaged by the roots of beach-grass and decalcification. Yet i t  was 
possibie to observe that most bones had been broken, in the way that was commonly 
done to obtain the marrow. 

Altogether 1 03 bones could be identified with certainty. They belonged to domes­
ticated cattle, pig, go at and/or sheep, and horse (Tables 8, 9) .  Dog remains were not 
found, most probably on account of the small number of bones . Cattle were the most 
important, followed by pig as in the Eneol ithic settlements of Vlaardingen and Heke­
l ingen, with the small ruminants and the horse in the third and fourth places (Tab les 
4°, 4 1 ) .  'Vild animais were of no importance . Five teeth of a grey seal and the cartilage 
shield of a sturgeon indicate hunting and fishing along the beach. 

r.  z w  A A G D IJ K 
gem. Wervershoof, province of North Holland 

Excavated R.O.B .  (lVIodderman), 1 96 1 .  

Dated C 1 4  GrN-4243 3 3 1 0 ± 60, 1 360 B .C.  

Lileralure : 

MODDERMAN, P. J .  R . ,  1 964. Bijzettingen en bewoningssporen uit de Bronstijd te Zwaagdij k, 
gem. Wervershoof, 'West-Frieslands Oud en Nieuw XXXI,  PP. 209-227, with' supple­
ments. 

MaDDERMAN, P. J. R . ,  1 964. lVIiddle Bronze Age graves and settlement traces at Zwaagdijk, ge­
meente VlTervershoof, Provo North Holland; with appendices byJ . Huizinga, J . J . Butler, 
A. T. Clason. Bericltten van de Rijhsdienst VOOI' het Oudheidlwndig Bodelllol1derzoeh. 

PP· 27-52 .  

Zwaagdijk is situated in an area that was inhabited for the first t ime in the late Eneo­
l ithic or early Bronze Age. The oldest traces of human habitation have been found 
at Oostvvoud nearby, where two Bronze Age barrO\vs are situated on p loughed soil 
containing Bell-beaker sherds (Van Giffen, 1 9 6 1 ,  1 962). 

When the excavation started the main part of the Bronze Age settlement had al­
ready been disturbed by previous sandquarrying. Only a few post-holes and ditches 
were exposed in which. the ani mal bones were found. 
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All the bones are more or less broken . 
Domesticated cattIe were the most important ani mais followed by sheep and goat 

in the second place and pig in the third . The percentage of domesticated cattle is  
considerably higher than in  Vogelenzang, which site was located in  the dune area. 
It is noteworthy that the percentage of the small ruminants, most probably sheep, is 
higher than that of the pig. This phenomenon will be found again at all the other sites 
till the Middle Ages. 

The remains of wild boar, roe deer and fox may indicate a certain amount of hun­
ting, but that was not of much importance. According to Van Zeist (cf. Modderman, 
1 964) the landscape around Zwaagdijk must have been natural open grassland. 

G. W ERV ERS H O O F  

gem. Welvershoof, provinee of North Holland 

Excavated LP.P. (Van Giffen, Van Regteren Altena, Van der Waals), 1 953 ,  1 954. 

Dated C 14  GrN-z3S9 30I S ± SS ,  1065 B.e.  
GrN-z I 68 Z96S±4S, 1015 B.e.  

Literature " 

WAALS, j . D .  VAN DER, 1 96 1 .  De zool van tumulus X I I I  bij "De Ark", gemeente Wervershoof, 
West-Frieslallds Gild en Niemu XXVII I ,  pp. 53-80, with supplements. 

The bones of Wervershoof were found in the second ringditch of a complicated bar­
row erected in the lVIiddle Bronze Age. Van der Waals ( 1 96 1 )  described it as follows 
(abridged) : Not long af ter the West Frisian area fell dry, immigrants in the new 
country erected an enormous oval of posts on the Bank of a ridge formed by the fi lling 
up of a prcvious creek, a barrow was not constructed. Perhaps the posts were used for 
other purposes af ter some time. Af ter plants had overgrown this spot an inhumation 
to ok place in a shallQ\,v grave and a mound was erected surrounded by a post-cirde. 
In the folIowing period the barrow was used at several occasions, and twice the bar­
ro\ov was surrounded by a ringditch. Archaeologically the bones ean be dated to the 
Middle Bronze Age. 

With the exception of one all the bones belonged to domesticated cattle ; this single 
one, an astragalus, belonged to a small ruminant (Table 1 2) . The cattle bones were 
certainly of two, possibly of three individuals. A humerus showed a pathologically 
thickened shaft, probably the result of the healing of a fraeture (Plate XIX, b). 
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H. O O S TW O U D  

gem. Medemblik, province ot North Holland 

Excavated LP.P. (Van Giffen) 1 956, 1 957 .  

Dated C 1 4  GrN-797 3025 ± 80, 1 075 B.C.  

DiteratlIre : 

GIFFEN, A. E. VAN, 1 96 1 .  Settlement Traces ofthe early Bell Beaker Culture at Oostwoud (N.H.) .  
H elini/llll I ,  pp. 223-228. 

GIFFEN, A .  E .  VAN, 1 962. Grafheuvels uit de Midden-Bronstijd met nederzettingssporen van de 
Klokbekercultuur bij Oostwoud. West-Frieslands Olld en Niel/w XXIX, pp. 198-2°9. 

During the excavations of tvvo Bronze Age barrows in the vicinity of Oostwoud in 
1 956j57 directed by Van Giffen,  not only a number of human skeletons were found, 
but ani mal bones as well .  The way in which these bones have been broken indicates 
that they are the remains of meais. 

As the barrows were situated on a culture layer with remains of the Bell-beaker 
culture (Van Giffen, 1 96rb,c, 1 962) and the topmost layers of the barrows yielded much 
material dating from the Middle Ages up to the present, in  a number of cases it was 
impossible to attribute the bones with certainty (Table 1 3) .  

In the Bell-beaker layer the remains of domesticated cattIe, pig, sheepjgoat, 
horse and beaver were discovered. In all probability the worked fragment of the 
canine from the lowet jaw of a pig can be reckoned to date to the Bell-beaker time, as 
in Eneolithic Vlaardingen and Hekelingen such fragments were found too. 

In  the barrows remains of domesticated cattIe, pig, red deer, beaver and hare 
have been found. Most of the bones of the domesticated cattIe were found in a pit of 
barrow II and in two pseudo post-holes and one real post-hole from barrow r. These 
bones are less damaged than the other bones found in the barrow or on the old sur­
face. This may indicate, that these bones have something to do with the barrow while 
the other fragments could have come into the barrow accidentally. According to Van 
Giffen in the central grave of the barrow the skeleton of a hare was found beside the 
skeleton of the dead. Unfortunately the hare bones are lost, so that i t  was impossible 
to describe them. Here i t  was clearly a grave gift, which probably had something to 
do with the expectation of new Iife .  On the continent it is still a popular tale that the 
hare brings the Easter eggs. The bones of the Middle Ages up to the present are from 
cattIe, sheepjgoat, pig, horse and man, most have been badly preserved .  A cattle 
astragalus was worked. 
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r. A L P H E N  A A N  DE RIJ N  

gem. Alphen aan de Rijn,  province o f  South Holland 

Excavated R.O.B .  (Mod der man) 1 96 r .  

LiteraflIre : 

1 7  

�'lODDER�'IAN, P. J .  R . ,  1 96 1 .  Opgravings- en vondstberichten in het kort. fVesterheelll X ,  pp.  63 

The bones were found during the laying of a sewer in the Kievitstraat, east of the 
"Oude Rijn" . Sherds found together with the bones belong to the Ruinen-Wommels 
type of pottery of the Zeijen culture (private communication, lVIodderman) and may 
be dated to a period from the fifth to the third century B .e. 

Remains were found of domesticated cattIe, horse, wi ld boar and elk (Table 14) .  

J .  H O O G K ARS P E L  

gem. Hoogkarspel, province o f  North Holland 

Excavated I .P .P .  (Bakker, Glasbergen), 1958 .  

Literature : 

BAKKER, ) .  A . ,  1 959.  Opgravingen te Hoogkarspel I .  Het onderzoek van tumulus I en naaste 
omgeving. H1est-Frieslallds Olld en Nieuw XXVI ,  pp. 1 5 9-174. 

FEEN, P . J .  VAN DER, 1 959.  Vondstbeschrijving. In: Opgrav ingen in Hoogkarspel I .  fi[lest-Fries­
lauds Olld en NielIw XXVI,  pp. 1 75-178.  

Near Hoogkarspel on old arable land, where a former ditch formed an angle, a more 
or less rectangular barrow had been erected with a central cremation grave. 

No archaeological objects were found and exact dating of the barrow was not 
possible. The more Ol' less rectangular form of the ditch and the cremation burial 
without grave-goods may indicate that the barrow was erected in the pre-Roman 
Iron Age, from which period similar rectangular ditches around barrows have been 
found in the northern part of the Netherlands (\iVaterbolk, 1 962) . 

According to Bakker ( 1 959) the barrow and its surroundings could be divided 
stratigraphically into eight parts 

I .  youngest arable soil under the tumulus 
I I .  sod co re of tumulus 

I I I .  sand mantle of tumulus 
IV. rapidly silted portion of the filling of the ring-ditch 
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the same way as the people in Krommenie did. The peasants at Krommenie culti­
vated cereals and broad beans ; various weeds also point to agriculture (Van Zeist, 
1 956) .  

N. S P A N J A A R D S B E R G  N E A R  S A N T P O O R T  

gem. Velsen, province o f  N orth Holland 

Excavated A.W.(W.)N. (Wieland Los and De Boone), 1 9 5 1 / 1952.  
R.O.B. (Modderman), 1 95 5 .  

Literature .' 

MODDERMAN, P . J . R . ,  1 96 1 .  De Spanjaardsberg; voor- en vroeghistorische boerenbedrijven te 
Santpoort. Berichten R.O.B. 10-1 I, pp. 2 10-262. 

The Spanjaardsberg is part of the so-called old dune landscape consisting of a coastal 
barrier system along the coast. At least six occupation levels were found, separated 
by thin layers of sand. For the greater part the bones were found in the first two layers ;  
the first layer showed marks of ploughing, the second beside such marks also traces 
of a fairly large house. 

Most bones l belonged to domesticated animais. Domesticated cattle take the first 
place, followed by small ruminants. According to the number of bones the horse 
comes in the third place, but the situation is represented better in the estimated 
minimum number of individuals; the pig take the third place with seven individ­
uals, the horse the fourth place with three. Of the dog ten bones were found. 

Among the bones belonging to small ruminants there were parts of the skeletons 
of two sheep, while the goat could not be identified with certainty. 2 

The 38 horse bones belong to three individuals at least, one of them 2-2! years 
old, another was a stallion of approximately five years old. 

The mandibula fragment of a dog belonged to an animal of the middle group 
(Chapter IV, 4) . An atlas was damaged so much that it was impossible to take meas­
ures, but it corresponds with the atlas of a wolf recently bred in a zoo, which is in  
the B .A . I .  collection. This may be  an  indication for the existence of the wolf as are  the 
two bones found at Hekelingen (Tables 22, 23)' 

I, 2 .  Owing to a misllnderstanding I received only part of the bone material from Spanjaards­
berg at first. When I recently received the other part it  was too late to inclllde the nllmbers 
and measurements of the bones in the tables. The folIowing species were fOllnd in the second 
part: dog 2; pig I O ;  red deer 2; roe deer I ;  sheep/goat 41 (sheep I /goat 3); cattIe 262. In  general 
it  do es not alter the pietlIre mllch, go at and roe deer were not fOllnd in the first part of the 
material. 

I 
I 
I 
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An ander fragment belonging to a red deer and worked into a ring was found. 
There was als o the fragment of a Cetacea vertebra, that may have belonged to a 

large toothed whale like the pilot-whale or killer. Part of a scapula of a domesticated 
ox was worked into a piercer. 

A nu mb er of these bones has aiready been described by Loose ( 1 96 1 ) .  

O. V A L K E N B U R G  

gem .  Valkenburg, province o f  South Holland 

Excavated B .A. I .  (Van Giffen) 1 942-43 and 1 946-50. 

Literature " 

GIFFEN, A . E. VAN, 1 949-1953 .  De Romeinse Castella in de dorpsheuvel van Valkenburg aan 
de Rijn (Z.H.) (Praetorium Agrippinae) . I I .  De opgravingen in 1 942/43 en 1 946/50. 33e-
37e Jaarverslag van de Verel1igil1g voor Terpel1ol1derzoek, with supplements. 

CLASON, A . T. ,  1 96 1 .  Some remarks on the faunal rem ai ns from the Roman Castellum at Val­
kenburg, provo of South Holland. Palaeohistoria VIII ,  pp. 1 39-147. 

The present village of Valkenburg is situated on an artificial mound consisting of 
seven successive Roman castella and a Medieval occllpation layer. 

Van Giffen found that the first castellum, erected 42 A .D . ,  was probably lIsed in 
the invasion of Engeland in 43 and had ro om for two cohorts ( 1 948) . The third 
castellllm can be identified with the Praetorium Agrippinae of the Tabula Peu­
tingeriana. 

Whereas the first four castella had been wooden constructions, the main building 
of the fifth, abollt 1 00 A .D . ,  had been erected in stone as were those of the succeeding 
castella. 

The site was occupied by the Romans till abollt 240 B .C .  So the total duration of 
the occupation is about 200 years. Many layers of different periods made it extreme­
ly difficlIlt to decide to which period the bones belonged . Most pits and the filling 
of the later moats contained material of more than one period . Morover the site was 
inhabited again at an early date in the Middle Ages. So the possibil ity that some of 
the bones date from Medieval layers must be taken into accollnt, al though the num­
ber of find-groups that could contain Medieval material is smal ! .  

Of the domesticated animais cattle were the most important, followed by pig, 
sheep and goat, dog, horse and cat (Tab les 24, 25). This is different from the situation 
found at contemporary native settlements (P, Q) in- and outside the territory of the 
Roman Empire. There the small ruminants outnumber the pig, as was the case in the 
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preceding periods. So it seems that the native stock-breeding was independent of 
the Roman demand for animais. The large number of pig remains fits in with the 
well-known faet that pork was the favourite meat of the Romans (Hintze, 1 934; 
Zeuner, 1 963). It is possibie that in addition to the animais they obtained from the 
10caJ farmers, they consumed pigs that were reared at the castellum. 

Domesticated cattle, sheep, goat and pig were slaughtered at the castellum as the 
finds of the useless bones, like horn cores and phalanges indicate. Horse, dog and 
cat were not consumed probably. It is possibIe that the skeleton of the domesticated 
cat is Merovingian, and that only that of the wild cat belongs to the Roman period .  

The Romans kept domestic fowl, and geese ; a few bones of mallard may have be­
longed to domesticated birds, but it cannot be proved ; anyhQ\,v the duck was not 
kept in great numbers. Likewise at the two native settlements only remains of do­
mestic fowl and geese were found. 

The Romans liked hunting as the remains of a number of wild species show. The 
most important game were red deer and wild boar. It is known that the Romans ap­
preciated fish as a cheap food, and at an early date they started to keep fish i n  fish­
ponds (Zeuner, 1 963) . At Valkenburg the remains of sturgeon and pike could be 
identified . The remains of large cetaceans probably indicate large stranded animais. 
The Romans were very fond of oysters and they formed artificial oyster banks at an 
early date (Zeuner, 1 963) . It is likely that for transport the animais were kept in b ig 
containers filled with sea-water (Hinze, 1 934) and thus sent everywhere inland. The 
many oyster shells found at Valkenburg probably belonged to animaIs collected 
somewhere in the neighbourhood. Other molluscs l ike whelks and cocldes were also 
eaten. The internal skeleton of an inkfish may indicate that at that time the Roman 
soldiers occupying Valken burg consumed these animaIs, since it was as common in 
I taly at that time as it is at present. 

The large number of bird bones indicates that fowling was important. 

P.  V L A A R D I N G E N  

gem. Vlaardingen, provinee of South Holland 

Excavated A.W.(W.)N. (Vermeer). 

Literature : 

VERMEER, K .,  1 962.  Opgraving- en vondstberichten in het kort. Westerheell/. XI,  pp. 17 .  

In the Broekpolder near Vlaardingen traces of a native settlement from Roman times 
were found. The settlement was situated on the sandy-clay bank of a creek, 
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Of  the  domesticated animais cattle are the  most important, followed by small 
ruminants and pig. Relatively many horse rem ai ns have been found (Tables 40, 4 1 ) .  
Two bones belonging t o  domesticated fowl were found and eleven t o  the goose, 
which was domesticated in all likelihood (Tables 26, 27). 

One bone of red deer points to hunting. 
One cartilage shield of a sturgeon has been found and one piece of a fish, which has 

not yet been identified . 
Together it is the same form of stock-breeding as occurred in the same area i n  the 

preceding pre-Roman I ron Age, very different from the one in  Eneoli thic Vlaar­
dingen. 

Q. V E L S E N  

gem. Velsen, province of North Holland 

Excavated A.W.(W.)N. (Cal koen and Schotman) , 196 1 /1 962. 

Literatllre ,' 

CALKOEN, H. J . ,  1 964. Opgravings- en vondstberichten in het kort. TVesterheem X, p. 35 .  

At the site of the blast-furnaces and steel-works at Velsen settlement traces dating 
from the first three centuries A .D .  have been found. The settlement was situated in  
the area of  the o ld  dunes. 

Among the animal remains those of domesticated cattie were the most important, 
followed by those of the small ruminants and the pig in the second and third place 
respectively. No bones of domestic fowl or other domestic birds were found.  

The bone of a roe deer indicates occasional hunting. Three pieces of a large ceta­
cean indicate that the beach was not too far away (Tables 28, 29). 

In gener�l the same pattern of stock-breeding was followed as at Vlaardingen 
during Roman times and the preceding periods. 

R. , S., T. R IJ N S B U R G  

gem. R ij nsburg, province o f  South Holland 

Excavated R .O .B .  (Halbertsma), 1 96 1 .  

Literature " 

LP.P. (Van Regteren Altena), 1 962/63. 
B .A.L (Van Es), 1 963 .  

Opgravings- en vondstberichten in het kort. Westerheem X, pp. 66. 
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Traces of a Carolingian settlement were found in Rijnsburg at the place where in the 
thirteenth century the Abbey of Rijnsburg was erected. On the sandy-clay bank of 
a creek the remains of two farms, both with their own fences were found. The creek 
was some 1 00 m wide and communicated with the "Oude Rijn", the main course of 
the Rhine. During the folIowing centuries the habitation continued till the building 
of the Abbey. 

On the basis of the archaeological finds the material has been divided into three 
groups. R would be the bones which are in any case older than the Abbey (Tables 
30, 3 I ) . S would be the bones found in the creek, which are likely to have be­
longed to animais from the old farms (Tables 32, 33) . T would be the bones which 
may have belonged to the old farms (Tables 34, 35) .  When studying the percentages 
of the five most important domesticated animais (diagram I) of the three groups, i t  
becomes evident that they are very much alike. This indicates that the division of the 
bones into three groups on archaeological evidence is artificial and that each is a 
sample taken at random out of the same material ranging from the 9th till the 1 2th 
century. 

Domesticated cattle were the most important ani mais, followed by pig, sheep and 
go at (Tables 40, 4 1 ) .  

Leaving the Valken burg excavation out of consideration this is the first instance 
of a post- Bronze Age settlement where the small ruminants are outnumbered by the 
pig. For all periods between 300 and I I OO Lewis ( 1 958) mentions woollen cloth as 
the most important merchandise of the Frisian traders, a result of sheep keeping. 

Beside those of domesticated animal remains have been found belonging to beaver, 
elk, sand seal and a large cetacean. Red deer antlers were collected as is indicated by 
a few worked pieces and a waste one. 

As no written documents exist mentioning whale fishing at the coast in these early 
times, it must be assumed that the whale remains belong to a stranded ani mal. Re­
mains of sturgeon and other fish indicate fishery to a certain extent. 

U. H U l S  TE M E R W E D E  

gem. Dubbeldam, province o f  South Holland 

Excavated Monumentenzorg (Renaud) 1 94 1 .  

Literature : 

RENAUD, J. G. N . ,  1 947. Het middeleeuwse lmsteel en de archaeologie. I n :  Oudheidlwndig bodell/­

onderzoek in Nederland, Meppel, PP. 427-444. 

The la te lVIedieval castle " Huis te lVIerwede" - 1 4th. century - is situated near the 
town of Dordrecht, on the southern bank of the river lVIerwede. 
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According to Renaud ( 1 947) there must have been two successive buildings. The 
first building was damaged seriously by one of the large floods of the fourteenth 
century. The second building was destroyed during the "St. Elisabeth" flood in  
1 42 1 ,  but  one of the  walls is still to  be  se en east of  Dordrecht. 

The bones were found in the moat of the second building at the south-east side, 
where probably the kitchen compartments had been . The bones can be dated to a 
period between 1 3 50 and 142 1 .  

Huis te lVIerwede is the only site where all the domesticated animais, except the 
horse, that could be expected at that time were found (Tab les 36, 37). 

Domesticated cattle were the most important, followed by pig in the second place, 
sheep and goat, dog, horse, cat and rabbit. No young pigs were slaughtered at the 
castle (Diagram X), probably pigs were kept but not bred at the castle. Of the do­
mestic birds domestic fowl, duck, goose, swan and pigeon were found. 

The remains of wild animais are a bone of a hare and the antler of a red deer. The 
las t piece sti l l  shows the na il-holes by means of which it must have been fixed to the 
castle. 

The jackdaw is a bird characteristic of large buildings, so it is not surprising that 
it was found here . 

v. A M S T E R D A M  

gem. Amsterdam, province o f  North Holland 

Excavated LP.P.  (Van Regteren Altena), 1 958.  

Literature : 

ALTENA, H .  H .  VAN REGTEREN, 1 966. Stadkernonderzoek van Amsterdam. Groningen. 
cLAsaN, A .  T., 1 966. Pluimveeteelt en jacht. In :  H. H.  van Regteren Altena. 1 966. Stadskerll­

ollderzoek van Alllsterdalll, pp. 77-94. 

At the site of the former St. Pietersgasthuis (hospital), the la ter Binnengasthuis, pot­
tery and bones were found during an excavation. The pottery sherds made it possibie 
to date the largest part of the bones as belonging to a period between 1 373 and 1420, 
prior to the erection of the St. Pietersgasthuis. Only a small number of the bones may 
have belonged to the refuse of this hospital, or they cannot be dated at all. The latter 
two groups will not be discussed . The bones were found on a refuse-heap outside the 
old Amstel dike, mixed with the waste of a cobbler's workshop and of sheep-shearing. 
Of the domesticated animais (Tables 38, 39) only remains of the horse are lacking ; 
obviously this ani mal was not consumed. Domesticated cattle, pigs, small ruminants, 



26 Descriptian af the sites 

domestic fowl, ducks, geese, and swans were kept in town as well as brought down to 
town by the peasants on market day. 

In the Middle Ages both the slaughtering of animaIs and 'the sale of meat was very 
strictly regulated in towns. Unger ( 1 9 1 6) mentions that in the Middle Ages the 
slaughtering of sheep in Amsterdam and other towns was as much as possibIe re­
stricted. This is probably the explanation for the fairly scanty sheep remains ; young 
pigs were not slaughtered in November as was also the case in the castle Huis te 
Merwede (diagram X). The reason is perhaps that the animaIs were kept but not 
reared in town. Only eS eS mandibulae and maxilIae were found. 

People in Medieval Amsterdam consumed a large number of birds, not only 
domesticated but also birds that could  be obtained only in the marshy surroundings 
of Amsterdam. In �he Middle Ages woods where the hero n could nest were planted, 
to ascertain a regular supply of herons. About the spoon-bill it is known that the 
young birds were captured alive and shipped to England (Thijsse, 1 965) to revive 
the diminished population of these birds, which were rigorously hunled when fully 
grown. At present spoon-bills are not found in England. When Duke Albert's 
wife visited Amsterdam ( 1 420) she was offered nineteen hero ns and fif teen pikes. 

Fishing for fresh water fish was important in Medieval Amsterdam. The fishery 
in the Voor- and Achterburgvvallen (canaIs) was presented to the trainbands of the 
citizen soldiery in 1394, but later let on lease by the town itself. Remains of pike 
could be identified. 

Unger ( 1 9 1 6) mentions that the sale of mussels was very strictly regulated because 
of the perishable nature of this food. Owners of an oyster bank were privileged where 
the sale was concerned. Of other edible marine molluscs the remains of cocldes and 
periwinkles were found. 



C H A P T E R  I I I  

D E S C R I P T I O N  O F  T H E  A N I M A L S  

More than a century ago the basis for the research into the ancestry and development 
of the domesticated animaIs was laid by the Swiss Riitimeyer ( 1 860), who discussed 
the well preserved ani mal remains from the then new ly discovered prehistoric sett­
lements along the borders of the Swiss lakes in a now classic work "Untersuchung 
der Tierreste aus den Pfahlbauten der Schweiz" .  

Riitimeyer and later investigators created a number of  races for the different 
domesticated animaIs. Their origin was thought to lie outside Europe, mainly in  
Asia .  Later most of  the races were combined again to  one. 

The variations and differences in stature of the species are at present explained 
in several ways. First by the faet that the wild ancestors have proved to be more 
variable than was thought previously and could often be divided into geographical 
races, secondly by the faet that the populations of domesticated animaIs consisted of 
males and femaIes at any rate (Boessneck, 1 958 ;  Von Leithner, 1 927 ; Reitsma, 1 932 ;  
Nobis, 1 954). Furthermore castration must have been known and practised and the 
possibIe presence of castrated animaIs must be taken into account. 

Since Von Leitlmer ( 1 927) described the great sexual dimorphism of the aurochs it 
is taken for granted that the large and small domesticated cattle generally found are 
identical with the larger bulls and smaller cows, while the pieture is often obscured 
by the existence of male and female castrates (Nobis, 1 9 54). At present it is generally 
accepted that the ancestor of domesticated cattle was the aurochs (La Baume, 1 947 ; 
N obis, 1 954; Boessneck, 1 958) and not a smaller hypothetical "vild cattIe species which 
older au thors saw next to the aurochs as the ancestor of the domesticated cattIe. 

The opinion prevailing nowadays is that sheep and go at were domesticated in the 
Near East (Boessneck, 1 95 5 ;  1 958 ;  Reed , 1 960) and taken to Europe by the first 
Neolithic farmers. In all probability the wild ancestor of the goat is Capra aegagrus 
Erxleben. The wild ancestor of the sheep should be sought among the wild Asiatic 
sheep species ; which one is sti l l  uncertain (Boessneck, 1 9 5 5 ;  1 958 ;  Polloth, 1 959) ,  

The domesticated pig descended of the European wild boar, Sus scrofa, as was 
clearly demonstrated by Reitsma ( 1 935)  and not of the Indian wild boar, Sus vitatus, 
as was sometimes thought. Pigs of Sus vitatus blood were first introduced into Eu­
rope about 1 50-1 00 years ago (Zeuner, 1 963), and are now mixed to a high degree 
with the domesticated European pigs. 
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There is still mueh diseussion about the aneestry of the dog and the horse. It ean 
be assumed that the dog deseends from a Canide at any rate, in a narrower sense Canis 
S .str .  (Boessneek, 1 958). Whether this eould be either the aneestor of the dingo (Zeu­
ner, 1 963) or a small wolf remains to be proved as Zeuner ( 1 963) aIready stated . 
Aneestor of the domestie horse is the Equus eabaIlus przewalski aeeording to Nobis 
( 1 955 ) ;  Zeuner ( 1 963) on the other hand thinks that Equus eaballus gmelini antieus, 
the tarpan, is ancestor of the domestic horse. 

Because af its nature it is improbable that the European wild cat (Felis sylvestris) 
is the ancestor of the domesticated cat ; the Lybian cat (Felis sylvestris lybica) is 
thought to be the most likely ancestor. The rabbit was domesticated at a late date 
and did not reach West and North-western Europe before the Middle Ages ; its wild 
form lived in Spain . 

Of the domesticated birds only the domestic fowl must have eome from Near 
Asia, where the Burrnan wild fowl, its ancestor, sti l l  lives in the woods (Gandert, 
1 953) · 

Little is lmo�n about the domestication of ducks, geese, swans and pigeans ; even 
at present the wild forms of the first three are still common birds in theLow Countries. 

Generally it is taken for granted that while the first domestication took plaee in the 
Near East and domestieated animais were imported into Europe, later domestication 
took place in different parts of Europe too, when the right wild species were obtained 
easily, as was for instance the aurochs in the Hungarian plain (Bokonyi, 1 962). 

The bones are well preserved generally, except those found at Zandwerven and 
Vogelenzang. Most bones are the rests of meals and are broken as brains (Cranium) 
and marrow (lower jaws and long bones) were consumed too. 

At the Late Eneolithie site of Vlaardingen a large number of bones of several 
species was used for the manufacture of tools (Walvius, J 96 1 b), at sites from later 
periods a few \vorked red deer antler fragments are found at most. 

Owing to the faet that most bones were broken it was possibIe in few cases only 
to take length measurements ; most of the measurements could only be taken of part 
of the bones. The measurements are mostly taken aecording to Duerst ( 1 930) and 
noted in mm. For the small mammals and smaIl birds the measurements were taken 
with an accuracy of o. 1 mm; the circumference at the base and the length of the horn­
co res with an accuracy of l mm; all the other measurements were taken with an 
accuraey of 0.5 mm. For the measuring a eaIliper and a tape-measure were used.  I n  
order to calculate the percentages a slide-rule was used.  

The teeth in the upper and lower jaw are numbered baekwards using smalI letters 
for the deciduous teeth and capitals for the permanent ones . So PIP2P3 indieate the 
milk molars of the lower jaw, while P!P2P3P4lVPM2lVP indicate a full set of premo­
lars and molars of the upper jaw.  
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The minimum number of individuals is estimated by the number of lower jaws. 
These are the most numerous generally and give a possibility to estimate the age at 
which the ani mais were slaughtered.  If no lower jaws were found, other bones were 
used. Species of which only a few bones were found are always overrated among the 
estimated minimum number of individuals. 

O� the vertebrae only atlas and epistropheus are mentioned, if they were the only 
pieces found of a species the other vertebrae are also mentioned. The ribs were not 
identified . The total of the unidentified vertebrae and ribs is mentioned in every case. 

In all cases there remained a number of bones, mostly small pieces, which were so 
badly damaged that they could not be identified . They are not mentioned. 

The measurements of the bones found at the different sites are marked in the tab les 
(Part I I )  with the letter given to the site where they were found in Chapter I I . 1 

The numbering of the bones is according the system used by the different exca­
vators. 

Recently Prof. J. Boessneck of Munchen and his students have issued a number 
of publ ications on the subject of the domesticated animais found at the Celtic 
Oppidum of Manching and other prehistoric sites. In these works they have collec­
ted and discussed most of the literature known on the subject of domestication and 
domesticated animais . 

Table 49 gives a list in Engl ish, Russian and Dutch, of the names of species 
described or d iscussed. 

The drawings were made by Mr. B. Kuitert, Ml'. H. Roelink, and Miss A. Faber, 
the diagrams by Mr. Jac. Klein of the "Biologisch-Archaeologisch Instituut" .  The 
photo's were taken by the "Centrale Fotodienst" of the Groningen University. 

A.  IVI A IVI IVI A L I A  

I n  Table 47 and Diagram LXI the numbers o f  bones o f  each identified species at 
each site is given . I n  the diagrams of the measurements I ,  I I ,  I I I ,  IV, V and VI stand 
for Eneolithic, Bronze Age, pre-Roman Iron Age, Roman Age, Early Middle Ages 
and Late Middle Ages. 

I. Oryctolagus Clllliculus (L.) 

Only one bone of a rabbit, the proximal end of a ti bia, has been found in the kitchen 
refuse of the Medieval castle Huis te Merwede. The bone, proximal 'vvidth 1 3 .7, is 
too small to belong to a hare (PI. la). 

l .  The aU thor ackno\ovledges gratefully the cooperation of IVIr .  and Mrs P .  H .  J ewell, who 
kindly provided the correct English for the description of the measurements. 
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Till Roman times the wild rabbit did only occur in Spain. Poulain ( 1 958) mentions 
rabbit remains from Neolithic and Bronze Age layers in France, but suggests that 
in these layers at a later date the animais burrowed holes, in which they died. This 
may aiso be the explanation of the rabbit remains found in England at a Maglernosian 
site (King, 1 962) . 

The Romans were the first to keep wild rabbits in  enclosures as an easy supply of 
meat. Af ter the fall of the Roman Empire wild rabbits were still kept, mostly on small 
artificial islands, as a supply of small game. Under these circumstances the ani mais 
bred freely and retained their wild character (Zeune! , 1 963) .  Van der Feen ( 1 963) 
refers to a poem by Jacob van Maerland, who lived in Flanders same time before 
1 270, in which he gives a good description af the habits of the wild rabbit, thus 
showing that in this area the wild rabbit was known in the Middle Ages. 

Domesticated rabbits were first mentioned in 1 1 49 when the Abbot of the Bene­
dictine monastry of Corvey on the Weser asked the Abbot of Solignac in France to 
send him two pairs of rabbits. 

In 1 366 in the town of Deventer in the province 01' Overijssel, a so-called "rabbit 
mound" was constructed, where the animais were fed in winter (Baudet, 1 904) .  
Whether the rabbits were wild or  domesticated is not  mentioned. 

I t  cannot be said whether the one rabbit bone from the castle Huis te Merwede 
belonged to a wild or a domesticated animal. That wild and domesticated rabbits 
were still much alike in the Middle Ages is shown by the regulation in Medieval The 
Hague, that the right back foot 01' a domesticated rabbit on sale in the market had to 
be cut off (Unger, 1 9 1 6) .  

2 .  Lepus europaeus Pallas (Table 50) 

Evidence of the existence of the hare has been found in three cases. Van Giffen repor­
ted that the skeleton of a hare had been found in the central grave of a Bronze Age 
barrow near Oostwoud. Apparently the dead had been presented with the hare when 
he was interred . Unfortunately this skeleton got lost before it  could be described. 

Fragments of a mandibula and a tibia were found among the bones in  the Roman 
Castellum at Valkenburg, and a femur in the Medieval castle Huis te Merwede. 

Remains of hares are scarce in the refuse of the settlements 01' prehistoric Europe. 
Riitimeyer ( 1 860) thought that the few hare bones found in the Swiss lake dwellings 
indicated that the inhabitants did not like hares. Boessneck ( 1 958), however, pointed 
out that the hare is an ani mal which l ives in open country with copses to hide in. So 
the dense woods that covered prehistoric Europe at that time were hardly a place to 
expect hares. It was only when the land came under tillage that the number of hares 
increased. 

The Romans kept hares in so-called Leporaria - walled gardens in which caught 
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animais were kept - in order to have a constant supply of these ani maIs for the kitchen 
(Zeuner, 1 963) .  

3. Castor fiber L. (Table SI) 
Remains of the beaver were found abundantly at Eneolithic Vlaardingen and Eneo­
lithic Hekelingen. In the Bronze Age barrows of Oostwoud, in the Roman Castellum 
at Valkenburg, and at Early Medieval Rijnsburg only a few bones were found. Most 
bones were badly damaged, of the skulIs only small fragments were found. In a few 
cases the length of the bones could be measured. The material is too scanty to con­
clude whether a sexual dimorphism existed or not. The diagrams VI, VII and the 
irregularity of the other diagrams showing two peaks, may be a positive indication 
in thi s direction. The measurements of the mandibula found at Valkenburg and the 
femur found at Rijnsburg fall within the limits of the Neolithic ones (diagram I I­
IX) .  

The fore limb was cut bH at  the proximal end of  the humerus, as  i s  demonstrated 
by the fact that all humeri have the proximal end cut oH above the deltoid tuberosity. 
The manus was cut oH just above the distal ends of radius and ulna. Humeri, radii 
and u lnae show many traces of carving and gnawing. The manus and pes were 
probably not used as only a single calcaneum has been found. Of the hind limb only 
the lower part was cut oH, in some cases by cutting oH the distal end of the femur, in 
other cases the proximal end of the tibia. The distal end of the tibia is in many cases 
cut oH too, in that case the remaining diaphyses are more heavily gnawed than the 
ones with the distal end still intact . Perhaps the tibia without the pes were thrown 
to the dogs as their part of the catch. 

All the mandibulae have a complete set of teeth except one in which PI was erup­
ting. 

The beavers were caught for their meat as well as their furs, and perhaps also as 
happened in historicai times, for the castor, the substance of two glands, situated in 
the vicinity of the anus. The castor was a medicine much in demand for many ail­
ments (IJsseling & Scheygrond, 1 950) . 

In  historicai times the beaver still abounded in many places. In the Middle Ages, 
the towns of Deventer and Zutphen in the province of Overijssel even put a premium 
on captured animais. The last beaver in the Netherlands was caught in 1 827 in the 
vicinity of Zalk on the river IJssel near Zwolle ( IJsseling & Scheygrond, 1 950). 
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Diagram IV. Beaver. 
Humerus, width af the 
lawer articular surface. 
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Diagram VI I I .  Beaver. 
Femur, minimum width af the 
diaphysis. 

4. Canis familiaris L. (Table 52) 
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Diagram I I I .  Beaver. 
Humerus, distal width. 
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Diagram V. Beaver. 
Radius, praximal width. 
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Diagram V I I .  Beaver. 
Pelvis, length af the acetabulum. 
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Diagram I X .  Beaver. 
Tibia, distal width. 

Dog remains are not numerous. Most bones have been found in the Roman Castel­
lum at Valkenburg. Although the material is not extensive it is j ust large enough to 
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show that in Holland the dog developed in the same way as elsewhere in Europe. 
Most discussions on the ancestry of the dog and the subsequent development of 

breeds are based on long descriptions and numerous measurements of the skulIs and 
mandibulae. Therefore the skulIs and mandibulae wilI be discussed here shortly. 
No attempt wilI be made to link the skulIs with any of the many breeds described up 
to the present; af  ter the example of Oberdorfer ( 1 959) only groups wi l I  spoken of 
here. 

From Eneolithic Vlaardingen two skulIs without muzzles, three fragments of a 
third and an immeasurable fragment of a fourth are known (fig. l ,  2). One skulI and a 
mandibula got lost before they could be measured. A damaged skulI and mandibula 
dating from the end of the Eneolithic are knovvn from the Langeveld near Lisse. 
The Bronze Age site at Zwaagdijk (fig.3, a ,  b, e, d) yielded three skulIs and the pre-Ro­
man Iron Age site at Vlaardingen two ve ry much damaged and a mandibula (fig.H/ 5) .  
The larger part of the material has been found at  Roman Valken burg, where eleven 
more or less damaged skulIs were found, five of them with mandibulae, and two 10Gse 
mandibulae (fig.4- 14) .  From Early Medieval Rijnsburg two damaged skulIs are 
known. 

The Valken burg material wilI be considered first, as these finds are the most 
numerous. 

I f  one studies the measurements which were taken of the skulIs, in the first place 
the length measurements, it  appears that the material consists of four groups. The 
smalIest and the largest skulI each stand alone, the remaining nine skulIs belong to 
two groups. 

The smalIest skulI is a very peculiar one, at the first glance it can easily be taken for 
the skulI of a cat, but it is somewhat larger. If studied closer it appears to be the skull 
of a dog, from which the face is missing unfortunately. The cranium is domed without 
a parietal erest, each parietal bone clearly showing still (fig. 4a). The length of the 
cranium is 64.0, while the same measurement of the smallest skull belonging to the 
second group (0/75 1 )  is 82. 5 .  The frontal bones do not form a supra-orbital proces 
and they go straight down to the (missing) nasal and maxillar bones of the face. Com­
bined these features are typical for the skulI of a small thoroughbred or a miniature 
dog. 

The numbers 0/75 1 , 0/ 1409 and 0/2503 (fig. 4b, 5 , 6) form a group with skull 
lengths of 1 5 I .O, 1 54 .5 ,  1 57 .0  and basal lengths of 1 29 . 5 ,  I 3 I . 5 ,  1 39 .0 .  The numbers 
0/3 1 46 and 0/3394 (fig. 7, 8) of which the face bones are missing form a transition 
to the next group comprising the numbers 0/2329, O/ 1 620 and 0/25°1 (fig. 9, I O, 
I I ) ,  with total lengths of I 78 .5 ,  1 78 .5  and 1 96.0,  basal lengths 1 53 . 5 , 1 58 .0 and 1 74 .5 .  

The largest skull with teet h well worn down (fig. 1 2) ,  belonging to  an o ld individual, 
has a total len gt h of 229 .0 and a basal length of 202.0 .  The Eneolithie skulls from 
Vlaardingen correspond closely with the second group from Valkenburg. The skuli 
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from the Langeveld near Lisse and the skulls from Bronze Age Zwaagdijk as well as 
those from pre-Roman Iron Age Vlaardingen correspond with the third group from 
Valkenburg. The early Medieval skulls from Rijnsburg correspond with the third 
and fourth group from Valkenburg. 

The mandibulae found at Valken burg can also be divided into groups. A mandi­
bula that could belong to the dwarf form was not found. In itself the material d is­
cussed is so small that the division into four groups could easily be an artificial one ; 
during the last years, however, studies on a larger material from the Celtic Oppidum 
of Manching in Bavaria have been published. Oberdorfer ( 1 959) studied the remains 
excavated in 1 955/56 and Petri ( 1 96 1 )  those found in 1 957/58. 

Oberdorfer ( 1 959) found that the Manching material consists of a dwarf dog with 
a calculated basal length of the sku l l  of 1 06.6 ,  a small second group with basal lengths 
1 1 5- 1 30, and a third group with basal lengths 1 36-1 90 mm. This third group is not 
homogeneous and by the d iagrams it can be divided roughly to a smaller group with 
basal lengths 1 36-1 55 and a larger group with basal lengths 1 5 5- 1 90 .  Petri ( 1 96 1 ), 
working on the material excavated later, found the same, a group of dwarf forms, a 
group of small dogs, a third group of larger dogs, which might be divided into two 
groups. 

Another recent work on dogs is by N obis ( 1 960) who studied the dog remains from 
Haithabu, an early Medieval town in Schleswig-Holstein. On the basis of the man­
dibulae found there, he calculated the basal lengths of the skulls belonging to these 
mandibulae, and arrived at the same groups. 

At a much earl ier date aiready Van Giffen ( 1 925,  1 927) distinguished three groups 
in his studies on the dog remains of the 'Terpen' in the provinces of Frisia and Gro­
ningen in the north of the Netherlands, from which the dwarf form is m issing. 

'It  is interesting to see that material from three different periods, from three d if­
ferent places in Europe gives the same picture and is l inked by the Terpen dogs, as 
these comprise the period from 500 B .C .  till 1 000 A.D.  in all probability. 

The scanty Eneolithic material which falls into the range of the second group, the 
group of the small dogs, corresponds with what was found elsewhere in  Europe, 
especiaIly in the lake-dwellings in Switzerland. For example it  compares very wel l 
with the mat·�rial from the Eneolithic settlement of Seeberg B urgaschisee-Sud de­
scribed by Jequier ( 1 963) .  

However, aiready from the Eneolithic Swiss lake-dwell ings and from Denmark 
remains of large dogs are Imown too. Beside the remains discussed here, at Heke­
lingen a calcaneum and a first phalanx was found and at Spanjaardsberg near Sant­
poort an atlas, corresponding with those of a wolf i n  the B .A. I .  collection, that had 
been bred recently in a zoo. It is impossible to say whether these bones belong to a 
large dog or to a wolf. 
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Fig.  I .  Canis familiaris -skul i : A/G I 8a, b 2 :  2 
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Fig. 2 .  Canis famiharis - skul i :  A/G r 7c. 2 3 
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b 
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d 

Fig. 3 .  Canis familiaris - skull : a, b, c, FI3 + ro ;  d, F/r s .  z 3 
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Fig. 4.  Canis familiaris - skull : a, b, 0/805 ; c, 0/75 1 .  2 3 
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Fig. 5. Canis familiaris - skuli :  0/1409. 2 : 3 
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Fig. 6 .  Canis familiaris - skull : 0/2503.  2 3 
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Fig. 7 .  Canis familiaris - skulI : 013 1 46.  2 3 
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Fig. 8. Canis familiaris - skuli : 0/3394. 2 3 
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Fig· 9 ·  Canis familiaris - skulI : 0/2329. 2 : 3 
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Fig. IO .  Canis familiaris - skulI : 0/145 · z 3 



a. lVIammalia 
----=::::::---

Fig. I I .  Canis familiaris - skuli :  0/1 620. 2 3 
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Fig. 12. .  Canis familiaris - skul i :  0/2.50 1 .  2. 3 
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Fig. 1 3 .  Canis familiaris - skul i :  0/8]. 1 . ], 3 
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Fig. 1 4. Canis familiaris - skul i :  0/6 1 .  2 : 3 
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a 

b 

c 

d 

e 

Fig. I S .  Canis familiaris - mandibula: a, K/I 3 ;  b, 0/75 1 ;  c, 0/3508 ; d, 0/2503 ; e, 0/3297. 2 : 3 
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a 

b 

Fig. 1 6 . Canis familiaris - mandibula: a, 0/3297 ; b, 0/25 10 ;  c, 0/82 1 .  2 : 3 
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5. Vulpes vulpes (L. )  (Table 53) 

Of the fox only a few remains have been found. In Bronze Age Zwaagdijk a humerus 
and pelvis, in pre-Roman Iron Age Vlaardingen a mandibula and at Roman Valken­
burg a humerus. 

6. Ursus are tos L. (Table 54) 

Six bone fragments belonging to the brown bear are knovm. At Eneolithic Vlaardin­
gen a cranium, maxilIa, mandibula and a loose Ml, at Eneolithic Hekelingen and 
Roman Valkenburg both a loose C were found. At Hekelingen there was also a 
metacarpal that may have belonged to a brown bear. 

The cranium was discovered together with a smalI coffin of birch bark (Glasber­
gen, 1 962 ;  Hooyer, 1 962) (PI .  l I Ib). 

The maxilIa and mandibula belong to the same individuaI. The loose C from He­
kelingen was worked into a pendant (Van der Feen & Kortenbout van der Sluys,  
1 953) ·  

When the brown bear was exterminated in the N etherlands is not certain .  I n  char­
ters dating from 94-3 , 944, 1 006 and 1025 about the hunting rights of the Bishop of 
Utrecht in the province of Drenthe the brown bear was still mentioned ( IJsseling & 
Scheygrond, I 95°) ·  

7 .  Putorius putorius (L.) (Table 55) 

Remains of the polecat have been found at the Eneolithic site of Vlaardingen:  five 
skulIs, three mandibulae, one humerus, one pelvis, one femur and one ti bia. 

Four skulls are badly damaged. In three cases the braincase is missing. On the 
muzzle th.ere are carving traces which run from the orbitae to the middle of the skul I ,  
indicating that the animais were carefully skinned. The lang bones show no carving 
traces or other damages. Obviously the only purpose in hunting the polecat was the 
skin. 

In  a preliminary report on part of the carnivores of Vlaardingen Van Bree ( 1 96o, 
1 96 I) is of opinion that two of the skulIs (number AlF I t (I ) (fig. I 7b,  Pl . IV  e) and 
AlF I 8a, (fig. I 7a, Pl . IVb) belonged to the European mink. According to MilIer 
( 1 9 1 2) the skulI of the European mink is as large as that of the Cj> polecat. Gaffrey 
( 1 953) ,  however, gives the same variation for the length of the toothrow of the maxilla 
for both species. 

According to Gaffrey the male of the mink must be larger than the female as is the 
case with the polecat. 

According to MilIer the dorsal profile of the European mink skulI must be less 
convex throughout and in particular less bent downward anteriorly, than that of the 
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polecat. Gaffrey finds that the notch at right angles at the back of Ml is typical for the 
European mink. According to Miller ( 1 9 I Z) "the auditory bullae of the European 
mink are moderately inflated, irregularly almond shaped in outline, its width barely 
half its length, the meatus slightly projecting but not tubular" . 

I f  the fiveskulls are studied more dosely it appears thatskull AlF 1 7a( l )  (fig. 1 7b, 
PI .  lVc) (of an European mink according to Van Bree) has the less convex and less 
bent downward profile mentioned by Miller. The anterior point of the audi tory 
bulla projects slightly over the pterygoid but is not flattened. The width of the audi­
tory bulla is ! of the length. The right Ml has the notch at right angles mentioned by 
Gaffrey. Skull AlF 1 8a, the second European mink skull according to Van B ree, is 
convex and bent downwards anteriorly, its Ml lacks the notch at right angles alto­
gether, theauditory bullaearemissing (fig. 1 7a) . Of skullA/F 1 7a( Z )(fig. 1 7d)the dorsal 
profile is convex and bent downwards anteriorly, Ml lacks the notch at right angles 
and only half the anterior top of the auditory bulla is projecting over the pterygoid. 
The skulls A/G 1 9d, and A/G Zia have the convex dorsal profile and are bent down 
anteriorly, their Ml have the notch at right angles (fig. 17c ;  1 8 , z; PI. lYa, d). The 
auditory bulla of A/G Z ia has the same form as that of AlF 1 7a (z) . 

The anterior point of the auditory bulla of A/G 1 9d is slightly grown over by the 
pterygoid.  

Looking at the measurements in general one can distinguish two groups, three 
small skulls AlF 1 7a ( I )  and (z) and AlF 1 8e, and two large ones A/G 1 9d and A/G Z i a .  
Since Gaffrey ( 1 9 5 1 )  mentions a sexual dimorphism for the European mink and the 
female polecat is much smaller than the male ( lJsseling & Scheygrond, 1 950) ,  it  can 
be assumed that the three smaller skulls are of <il <il and the two larger of eS eS.  Since 
these five skulls proved variable in the characteristics ascribed to one as well as to the 
other species, and insufficient recent material is available for comparison, it  is diffi­
cult to decide whether the five skulls are from one species, or from two. The skulI 
AlF 1 7a ( I )  shows the different characters described by Miller ( 1 9 I Z) and Gaffrey 
( 1 953) for the European mink the most dearly. So this skull may be that of a European 
mink. The auditory bullae of the skulls A/G Z i a  and AlF 1 7G (2) are intermediary 
between those of A/G 1 9d and AlF 1 7G ( I ) , while both have the notch at right angles 
in MI, which the Ml of AlF 1 7a (z) and F 1 8e miss. Skull F 1 8e missing the auditory 
bulla does not show any of the other characteristics of the European mink that have 
been mentioned. 

Recapitulating one can say that four skulls (2 <il <il and 2 eS 3) certainly belong to 
the polecat while a fifth skull may be that of a European mink, but this has to be 
proved by more extensive material for comparison. 

Of the mandibulae one belongs to a female and two belong to males. Just as was 
the case with the long bones, it is impossible to say whether they belong to one or 
two species. 
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a 

c 
Fig. 17 .  Putorius putorius - skuli :  a, AlF 1 80 ;  c, AIG I 9d; d, AlF I7a (2) .  I 
Putorius cf. putorius - skuli :  b, AlF 17a ( l )  
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Fig. 1 8 .  Putorius putorius - skull : A/G 2Ia• I 
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The polecat prefers the vicinity of man and water, which conditions were fulfilled 
at the Eneolithic site of Vlaardingen. 

8. Lutra lutra (L.) (Table 56) 

All the bones belonging to the otter, except one from Roman Valkenburg, were 
found at the Eneolithic sites of Vlaardingen and Hekelingen. 

The Eneolithic settlements must have been situated in an optimal biotop e for the 
otter, with fresh running water and a large fish supply. 

Four skulls were found, three at Vlaardingen (Pl.Vb), which were badly preserved 
and one at Valken burg, which consisted of the muzzle only. The mandibulae were 
found at Vlaardingen (PI .Va,b) and Hekelingen only. They are all damaged but show 
no signs of carving or gnawing. Number Af ? belonged to an old animal, with only a 
stump of C and P 2 l ef t , the other teeth were lost during life and the alveoli were 
dosed . Number Af G I 9a + b had lost M2 during life and the alveolus was dosed . 

Of  the long bones a humerus had been deliberately broken, and both femora 
showed slight traces of gnawing at the distal end .  All the other long bones were un­
damaged. The femora numbered Af G I 9a + b (Z x )  have been described erroneously 
as humeri (Van Bree, I 96 Ib) .  

The measurements get near to those Degerbøl ( 1 933) found for Mesolithic fish­
otters in Denmark, while the Eneolithic bones found in Denmark are larger than the 
ones discussed here. The measurements of the length of the toothrow of mandibula 
and maxilla, given by Gaffrey ( I 953) for recent central European fish-otters show that 
the largest measurements from Hol land are smaller than the smallest described there; 
they show a dose resemblance, however, to those found for the fish-otter remains in 
Seeberg Burgaschisee-Siid (Jequier, 1 963) .  

Apart from meat fit for use the otter provides good fur. 

9. Martes martes (L.) (Table 57) 

Bones belonging to the pine marten have only been found at Eneolithic Vlaardingen 
and Hekelingen (PI .  Va, b) . 

In the frontal bone behind the orbital process two damaged skulis show a defor­
mation of the bone, most probably as a result of a parasite contracted during life 
(Haltenorth, 1937) .  Skuli Af I It  has the deformation in the left frontal, Af E I 8d 
in the right frontal (PI . Vb) .  Both skulls dearly show cutting traces over the muzzle, 
most probably obtained when the animal was skinned . The long bones show no signs 
of carving and gnawing. Of a radius and a femur the distal epiphysis had not yet 
grown to the shaft. 
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The measurements are not different from those Degerbøl ( 1 933)  found for Eneoli­
thic pine martens in Denmark, nor from those Jequier ( 1 963) found at Seeberg Bur­
gaschisee-Siid in Switzerland. 

IO, II. Felis silvestris Schreber and Felis catus L. (Table 58) 

Remains of the wild cat have been found at Eneolithic Vlaardingen, at Hekelingen 
and at Roman Valkenburg. Remains of the domesticated cat have been found at 
Roman Valkenburg (see below), Early Medieval Rijnsburg, the Late Medieval castle 
Huis te Merwede and Amsterdam. 

The cat remains from Vlaardingen consist of a badly preserved skull, a pair of 
mandibulae (PI .  VIa , b), two halves of mandibulae and some long bones. The man­
dibulae show carving traces. Two humeri and a tibia show traces of carving and 
gnawing. One humerus had been worked into a rough tool, probably a small piercer, 
which was damaged. 

The Valken burg material consists of the skeleton of a young cat almost complete 
(the epiphyses of the long bones had not yet grown to the shafts). Moreover, parts of 
the skeleton of an adult cat have been found. The large measurements of this animal 
indicate that it was a wild cat. A loose radius belongs probably to a wild cat too. Most 
rem ai ns from the Medieval sites are of young animaIs; this is an indication that they 
must have been domesticated (PI. VI Ib). 

The distinction between wild and domesticated cat is not very clear. Generally it 
is accepted that the wild cat is larger than the domesticated one, but the sizes 
overlap. 

The remains of the wild cat found at Vlaardingen do not deviate much from those 
found in Denmark (Degerbøl, 1 933) ,  in Seeberg Burgaschisee-Siid in Switzerland 
(J equier, 1 963), nor from the measurements of the present day wild cat in Central 
Europe (Gaffrey, 1 953) .  The long bones from Vlaardingen are slightly longer than 
those from the Roman and Medieval sites . The distal end of the femur belongirig to 
the skeleton number 0/24 1 2  from Valken burg is like the one of a wild cat found at a 
Roman town near Klagenfurt which was sketch ed by Ehret ( 1 964) . 

I t  is generally assumed that the domesticated cat is a descendant of the African 
wild cat (Felis silvestris lybica Forster) which \Vas domesticated first by the Egyp­
tians (Boessneck, 1953) .  In the New Kingdom the domestic cat was known and 
rapidly becoming popular, but it is doubtful whether it was known before. Later it 
spread from Egypt to Greece and to Rome at the time of the Empire. The Romans 
in their turn must have spread the cat over their Empire and brought it to Western 
and N orth-western Europe (Zeuner, 1 963) .  There are no indicat ions for the existence 
of the domestic cat in the Netherlands before the Roman occupation, i .e .  excluding 
the cat from the Linderbeek, the dating of which is doubtful (Hooyer, 1 947) .  The 
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remains of the domestic cat at Valkenburg were found together with Carolingian 
sherds, so that it may have lived in this period. 

In  the north of the Netherlands, in  the provinces of Frisia and Groningen, the cat 
has been found in the "terpen" (Tritsum, Ezinge) in layers most probably dating from 
the first centuries A.D .. Nobis ( 1 955b) found remains of the domesti c  cat in the 
"Wurt" Tofting, most finds of which belong to layers dated to the first centuries 
A .D . ,  although it comprises material dated as late as 1 000 A.D.  

At present the wild cat does not belong to  the fauna of  the Netherlands. In  the 
mountainous regions of Belgium it is stil l to be found at present (IJ sseling & Schey­
grond, 1 950).  

I2 . Phoca vittdina (L.) (Table 59) 

Two bones of the sand seal have been found : a proximal part of a tibia at the pre­
Roman l ron Age layer in the Amsterdam waterworks, and a scapula fragment in  
early Medieval Rijnsburg. 

It is remarkable that a species as the sand seal, which is at present a common 
animal found in the tidal flat areas along the coasts of the provinces of Frisia and 
Groningen in the north and the estuary of the great rivers Rhine, Maas and Scheldt 
in the south, was caught so rarely during the 3000 years discussed here, although it 
must be said that during the excavations of Eneolithic Vlaardingen in the summer of 
1 960 a bone of the sand seal was found too. 

Clark ( 1 952) mentions that seal hunting has been practised in Europe from Palaeo­
lithic times up to the present and he describes a variety of methods to catch the ani­
mais used at different times and places. About their economic importance Clark 
( 1 952) states that seals were valuable for their blubber, skin, flesh, blood and bones. 

As at the Eneolithic site of Vlaardingen remains of grey seal, bottle-nosed dolphin, 
rorqual and right whale have been found, active catching and collecting of some of 
the larger marine mammals is suggested .  In this light the scarcity of sand seal re­
mains may indicate that the ani mal was scarcer in those days than today. 

I3. Halichoerus grypus (Fabricius) (Tabte 60) 

Three bones of the grey seal were found at Eneolithic Vlaardingen : a skull without 
muzzle, a humerus and a pelvis fragment (PI . VIII ) .  At the Bronze Age settlement of 
Vogelenzang five loose teeth were found. Van Giffen ( 1 9  I 3)  found a mandibula in 
the ' ' terp" of Marssum in the provinceof Frisia, which probably belongs to the second 
century A.D.  

At present the species i s  found in the Baltic, on the Farne Islands, at  the east coast 
of England and at the Norwegian coast. Although IJsseling & Scheygrond ( 1 950) 
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Fig. 1 9 . Equus cabalIus - skulI of a foal : 0/3422. 1 : 2 
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Fig. 20. Equus cabalIus - skulI o f  a foal : 013422. I : 2 
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state that the animal does not migrate, in Peterson's Field Guide (Van den Brink, 
1955 )  the distribution map gives a migr.ation route from England to Scandinavia 
(Denmark). In this connection an article in the newspaper "Algemeen Handelsblad" 
(Wijlhuizen, 1 96 l ) is interesting, as it  is reported there that at present the grey se al 
is found in increasing numbers on the shores of the Netherlands. 

I4. Equus caballus L. (Table 6I) 
At sites of all periods, except the Late Medieval ones, horse remains have been 
found. 

Generally it  is accepted that in  Europe in Eneolithic times the horse was tamed 
and kept to provide meat (Boessneck, 1956 ;  Nobis 1955') and the bones found at 
Hekelingen and at the Langeveld near Lisse - consisting of the mandibula of a foal 
half a year old and broken bones with traces of carving (PI . IXb) - are a strong indi­
cation that in Eneolithic Holland horses were kept for this purpose. 

In the folIowing Bronze Age and the pre-Roman Iron Age the horse was consumed 
too. The Romans at Valkenburg, however, did not use their horses for consumption, 
as most bones are undamaged. 

That horse remains from the Middle Ages are scarce and even lacking in the 
Medieval castle Huis te Merwede and Amsterdam may be due to the fact that the 
Roman Catholic Church was opposed to the consumption of horse-flesh. The popes 
GregOt ius III (732) and Zacharias I sent word to Bonefacius that he had to forbid the 
newly converted natives the consumption of horse-flesh strictly (Burerna, 1953) .  

Most horse bones were found at  the Castellum at  Valkenburg. Of the three skulIs 
one probably belonged to a 9- 10  years old 6, one to a foal (fig. 1 9, 20), the mandibulae 
belonged respectively to a horse approximately four years old, to two 6 6 approxi­
mately 9- IO  years old, and to two horses of unknown sex about 20 years old. AIso 
long bones were found (PI. IXa). With the help of the radius, metacarpus, tibia and 
metatarsus the height at the withers was calculated in accordance with the methods 
of Kiesewalter and Vitt as quo ted by Muller ( 1955) .  Kiesewalter multiplies the lateral 
length of the long bones by a certain factor - only for the femur he used the maximum 
length - which gives the height at the withers in cm. Vitt divided the horses into nine 
classes according to their height at the withers, each with a variability of 8 cm. The 
maximum length of each bone in each dass is between certain limits. 

The heights at the withers for the material from Holland calculated by these two 
methods are given in Table 42. If we compare the heights thus obtained it appears 
that in some cases they differ considerably, but are more or less the same in most 
cases. The heights thus calculated are not exact, but they make it possibie to compare 
the material found in Holland with horse finds elsewhere in Europe. 

Studying the pre-Roman Oppidum of Manching in southern Germany Boessneck 
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( r 958), Liepe ( r 958), Forster ( 1 960) and Frank ( 1 962) found that the height at the 
withers is between I IO and 1 37  with an average of 1 24 em, while a few remains of 
larger horses were found.  In Roman times the horses were larger, the remains of 
horses with a height at the withers of about 1 40 and of one large horse taller than I SO 
have been found. Aeeording to Boessneek the seeond group might be an improved 
form of the small pre-Roman breeds found at Manehing, while the tall horse is Ro­
man import. Nobis ( 1 955)  found this seeond group in North-western Germany and 
thinks that they were the improved forms of the Germanie native horse. Frank ( 1 962), 
however, pointed out that the oeeurrenee of geldings has to be taken into aeeount too, 
so that there is a possibility that the remains of large horses belong to geldings. 
Bokonyi ( 1 952,  1 954, 1 955)  thinks that three of the 1 3  horses found at Vekerzug 
(Hungary) were geldings. 

Small horses like those from Manehing have not been found at Valkenburg; per­
haps the smallest eould be eompared with the larger Manehing speeimen of the 
group of small horses. In general the material from Valkenburg is too small to make 
a division into groups. Most remains eould be eompared with the middle (2nd) group 
of horses found at settlements from Roman times in Southern Germany. One meta­
earpus possibly belongs to a large horse. 

The few horse remains from early Medieval Rijnsburg belonged to animais with 
the same stature as those from Roman times . The horse was never very important 
to meet the demand for food.  The faet, that in Roman Valkenburg most horse bones 
were undamaged indieated that the Romans may have used them for military pur­
poses, whieh is eoneeivable eonsidering that Van Giffen ( 1 949) writes that at least 
the earliest eastellum housed one eohors miliaria equitata. 

That in later Medieval times the horse beeame more important per haps in agri­
eulture for eultivating the soil is not refleeted in the animal remains from those times, 
as horses were no longer eaten. 

IS, I6. SUS dOlllesticus L. and Sus scrofa L. (Tabte 62) 

Remains of the wild boar have been found at sites from all periods (PI . X-XII ,  dia­
gram LXI), but most frequently among the bones of the Eneolithie sites at Vlaar­
dingen and at Hekelingen. In the folIowing periods the wild boar was still hunted, 
but it  was not important. 

At Eneolithie Vlaardingen and Hekelingen it was often impossible to distinguish 
the bones of the wild boar from those of the domestieated pig, owing to the large 
number of bones belonging to young animais of whieh the epiphysises of the long 
bones had not yet grown to the shaft, to maxilIae and mandibulae with an ineomplete 
set of teeth and to damaged bones. 

An attempt was made to distinguish whieh of the measurable mandibulae of young 
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individuals with PIP2P3 , PIP2P3Ml> PIP2P3MIM2 and P2P3P4MIM2 belong to the 
wild boar and which to domestic pig. A clear difference between the lengths of the 
milk molar rows of animaIs from the Eneolithic and Roman period can be observed. 

I t  can be assumed that all mandibulae dating from the Roman period belong to 
domesticated animaIs as only a few remains of adult wild boar have been found. The 
mandibulae from the Eneolithic period may belong to wild boar as well as to domes­
ticated pig. 

That a division by these measurements results in too large a number of wild boar 
mandibulae, is seen when the age at which the pigs from the Vlaardingen site were 
slaughtered and wild boa r caught is considered. In diagram X it is clear that there 
are two peaks, one at level 4 and 5 ,  animaIs about half a year old (El lenberger & Baum, 
1 943) ,  and one at level S, 9 and I O, animaIs about 20 months to two years old (Table 
43) '  Tf we assume that pigs are born in April or May this indicates that pigs were 
killed about November, in autumn, still the month for slaughtering at present. These 
two peaks for the age at which they were slaughtered are only slightly apparent for 
the domesticated pigs in Eneolithic Vlaardingen, but clearly so for the group of wild 
boa r and for the group of either wild boa r or domesticated pig. As it is highly im­
probable that in autumn Eneolithic man at Vlaardingen caught an extra supply of 
wild boars half a year and I i year old it  seems justified to assume that most of the 
mandibulae ascribed to wild boar and to the group of which the identification is 
uncertain in fact belong to domesticated pigs. 

As the main purpose of pig keeping is obtaining meat, it is obvious that man slaugh­
tered part of the young animaIs at a time when fodder became scarce and winter was 
drawing near. The two peaks in the age at which they were slaughtered also show 
ve ry clearly for the domesticated pigs at Roman Valkenburg, in contrast to the 
Late Medieval Huis te Men�'ede and Amsterdam, where only the slaughtering of 
ani maIs about 20 months to two years old shows a peak. For Valkenburg this may 
indicate that the Romans bred pigs at the Castellum, but one must also take into 
account that the Romans were fond of piglets (Zeuner, 1 963) .  For H uis te Merwede 
and Amsterdam the age at which pigs were kilIed may indicate that they were not 
bred at those places generally but only kept and slaughtered yearly. 

Not only for the bones of young ani maIs is it difficult to distinguish between wild 
boar and domesticated pig, but also for the bones of adult animaIs if they are dam­
aged . Usually domestic pig and wild boar are distinguished by measurements. The 
remains of wild boar are larger but the measurements of smalI wild femaies and large 
domesticated males may overlap . As diagram XIV and the irregularity of the other 
diagrams indicate, at least for the domesticated pig a slight sexual dimorphism 
existed. In the following scheme the dimensions are given which I used for 
positive attribution to either Sus domesticus or Sus scrofa . 
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Sus domesticus Sus scrofa 

Maxilla 

length molar row 56-70 78-90 

length M3 23-40 4 1 -50 

Mandibula 

length of the symphysis 45-90 95-120 

length of the molar row 20-36 36-45 
length M3 23-40 40-49 

Scapula 

height of the neck 1 3-29 29-36 

Humerus 

distal width 28-45 46-57 

Radius 

proximal width 24-32 38-42 

Vina 

width of the articular surfaee 1 6-25 26-30 

Pelvis 

length of the acetabulum 1 4-35 36-44 

Femur 

proximal width 48-52 73-78 

distal width 3 0-50 60-64 

Tibia 

distal width 24-35 37-43 

The wild boar may show a slight tendency to become smalle! (diagram XIII ,  XIV, 
XVI) although in Roman t imes it stil l sometimes reached the Neolithic sizes (dia­
grams XVII ,  XX, XXIV). 

The mandibulae of the eS eS wild boar at the Eneolithie settlement of Vlaardingen 
show a pectiliarity. The root of the eanine is too large for the mandibula and bends 
outwards at the end forming a protuberance in the labial side of the horizontal ramus 
(PI. XII) .  Bokonyi ( 1 96 1 )  found the same for Medieval domesticated pigs at Zalavar 
in Hungary and thought that the C root which is toa long might be a domestieation 
phenomenon, because the jaws might have shortened quicker than the canmes 
Obviously this ean not be the explanation for the Vlaardingen wild boars. 



2 

3 

4 

5 

6 

7 

1 0  

The animaIs 

AGE 

I-------- A--------i 
d , , w  

20 30 4 0  1 0  2 0  

D F 
d d 

Diagram X. The age at which pigs were sIaughtered and wild boars caught. (Table 43) · 
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Diagram X I .  Domestic pig and wild boar. Maxilla, Iength of the molar row. 
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Reitsma ( 1 935 )  proved that the European domestieated pig, the remains of whieh 
have been found at many prehistorie sites, deseended from Sus serofa L., the "vild 
boar that was found in Europe as well in the Near East. 

The measurements demonstrate that the size of the domestieated pig diminished 
from Eneolithie till Roman times, to inerease again in the early and late Middle Ages. 
The same phenomenon was noted by Boessneek ( 1 958) for the pigs of Central Europe 
as opposed to what Nobis ( 1 955)  and Requate ( 1 956) deseribed for North-western 
Germany, where the smallest pigs dated from Medieval times 1. The teeth of the 
pigs in Holland , however, show the tendeney to have a delayed minimum in the 
Middle Ages, being even smaller at that time than during the Roman period. This 
is c!early demonstrated by diagrams XV, XVI , where it is shown that the size of the 
mandibula inereases in the Middle Ages while at the same time the length of M3 
diminishes. 

The domestieated pig oeeurred during all periods. At the Eneolithie sites of Vlaar­
dingen and Hekelingen, the Bronze Age site ofVogelenzang, in the Roman Castellum 
Valkenburg and the Early and Late Medieval sites of Rijnsburg, Huis te Mef'Nede 
and Amsterdam, the pig eomes seeond af ter the domestieated eattle. In the Bronze 
Age, pre-Roman Iron Age and the Roman time the pig was outnumbered by the 
small ruminants (Tables 4 1 ,  42, diagram I) .  

The higher pereentage of the pig at  Eneolithie Vlaardingen and Hekelingen (se e 
also sheep and goat) ean be explained by the faet that the settlements were situated 

I .  See Opitz ( 1 958) for an extensive list af measurements af pig for many European sites 
from the Neolithic onwards. 
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Diagram X I I .  Domestic pig and wild boar. M3, length. 
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Diagram XI I I .  Domestic p ig  and wild boar. Mandibula, length of  the symphysis. 
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Diagram X I V .  Domestic pig and wild boa!'. M3, length. 

in a biotape that was highly unsuitable to smal! ruminants and at the same time \-velI 
suited to pigs. 

The high percentage in the Castellum Valken burg may be explained by the faet 
that the Romans preferred park and probably eonsumed pigs whieh they themselves 
bred (see above) in addition to the animais they obtained from the loeal farmers. 
There may be several reasons why in the Late Middle Ages pig remains are more 
numerous than those af smal! ruminants. Primarily it is easier to keep pigs than smal! 
ruminants in a smal! space, sinee the former live an refuse. That pigs were kept gene­
rally in Medieval towns is demonstrated by the regulations against p igs roamin gin 
the streets (Baudet, 1 904 ; Burema, 1953) .  Seeondly, people l iving in the Middle Ages 
thought that park was the best meat to eat as it was supposed to be h ighly digestable 
(Baudet, 1 904) .  In the third plaee, in Medieval Amsterdam the slaughtering of sheep 
was as mueh as possibie restricted for same unknovvn reason (Burema, 1 953) .  Why 
p igs outnumber the small ruminants at Bronze Age Vogelenzang ean not be explained. 
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Diagram XV. Domestic pig and wild boar. Mandibula, depth of the horizontal rarnus 
beneath M3 plotted vs. the length of M3• 
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Diagram XVI I .  Domestic pig and wild boar. Scapula, minimum length of the necJe 
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Diagram XVI I I .  Domestic pig and wild boar. Humerus, distal width. 
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I7. CerVllS elaphus L. (Table 63) 
Remains af the red deer were found abundantly at the Eneolithic sites af Vlaardingen 
and Hekelingen, while at sites from the other periods only few bones were found, 
mostly antler fragments collected for the manufacture af implements. Only at the 
Roman Castellum at Valkenburg red deer bones were more numerous. 

At Vlaardingen and Hekelingen the red deer must have provided the most im­
portant part af the meat. Apart from the meat, the antlers and lang bones af the red 
deer were important as the raw material for many sorts af i mplements. A number af 
shed antlers were collected and then used for hammers, the manufacture of axes and 
axeholders, while the lang bones were worked into large and small awls (Walvius, 
1 96 1b) .  Because of the extensive use that was made af the red deer bones most are 
damaged . There are no skuli fragments that are large enough to identify the sex af 
the hunted animaIs at Hekelingen and Vlaardingen. At Roman Valkenburg three af 
the four skulis were eS eS and ane <;>. Jequier ( 1 963) describing the red deer remains 
found at Seeberg Burgaschisee-Sud thought it difficult to establish a clear sexual 
d imorphism an the basis af the width measurements af the lang bones. The same 
can be noticed when studying the Vlaardingen and Hekelingen material . Only i n  
same cases there are indications in the diagrams (XXVII ,  XXVII I ,  XXIX) in the 
form af two tops. But in any case the diagrams are ve ry irregular. Jequier ( 1 963) 
could establish a clear sexual d imorphism for the atlas and pelvis. At Vlaardingen and 
Hekelingen these bones were toa much damaged to use them. 

When comparing the bone measurements from Roman Valkenburg with those af 
Vlaardingen and Hekelingen, ane finds that they are af the same arder af magnitude. 
V,Then comparing the measurements from the latter sites with those af Seeberg Bur­
gaschisee-Si.id ane notices that they lie "ve li within the l imits found there, but always 
closer to the minimum than to the maximum .  Only in ane case does the len gt h af a 
metacarpus from Valkenburg exceed the lengths af those found at Seeberg Bi.ir­
gaschisee-Si.id. 

The general opinion is that Eneolithic red deer must have been much larger than 
present red deer. Boessneck ( 1 958) first and latel J equier ( 1 963) (basing his conclu­
sions an more extensive material than Boessneck did) proved tllat Eneolithic red 
deer from Central Europe were not larger than present red deer living in optimal 
circumstances. Walvius ( 1 96 1 a) compared the remains from Hekelingen and VIaar­
dingen with five recent Dutch red deer and found no evident difference in size be­
tween them. This is remarkable as it must be borne in mind that at present red deer 
only live an the poor sandy soils af the Veluwe. The Vlaardingen and Hekelingen red 
deer, however, lived an the creek banks covered with marshy woods and in the reed­
land, situated behind these banks. This environment is quite different from that af 
the Veluwe. 
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Diagram XXV . Red deer 
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N U M B E R S  

� t  • IV 

� �t __________ �.�_ III  

3 
2 
1 
O 

44 48 52 5& &0 
I 

m m  

Diagram XXVI r .  Red deer Humerus, 
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Mandibula, length M3• 
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Diagram XXV J J I .  Red deer 
Radius, rroximal width. 
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The mandibulae and shed antlers show that red deer were caught throughout the 
year (Table 44) . This is important as it proves that Eneolithic Vlaardingen was 
inhabited throughout the year. A number of mandibulae have deformations round 
the alveoli (PI. XIVb). 

The antler has always been an important raw materia l  for the manufacture of 
many objects, in the Eneolithic period for axes and axeholders, later mostl)' for bits 
and combs . The onl)' finished objects found at the sites discussed in this paper are 
from Vlaardingen, while at the other sites onl)' a few pieces of waste antler show that 
i t  was worked. The largest nurrrber of waste antler pieces was found at Roman Val­
kenburg, where the worked sides clearly show marks caused by the use of metal 
saws. A curious antler was found in Huis te Merwede, with nail holes still visible 
showing that it has been used as a trophy formerly, perhaps the oldest known in the 
Netherlands (Plate XII I ) .  

I8. Capreolus capreolus (L.) (Table 64) 

Remains of roe deer were found at sites from all periods, but they are most numerous 
at the Eneolithic sites of Vlaardingen and Hekelingen, and at Roman Valkenburg. 

As far as can be gathered from the scarce material the roe deer in Roman Valken­
burg was of the same size as those of Vlaardingen and Hekelingen. 

J eqllier ( 1 963) could establish a sexual dimorphism for the roe deer found in 
Eneol ithic Seeberg Burgaschisee-SLid. He used the atlas, epistropheus and pelvis. 
Because of the sma11 numbers i t  was impossible to see whether this was also true for 
the roe deer found in Holland. 

It could be estimated from tbe mandibulae at what age the animais yvere callght. 
Seven mandibulae from Vlaardingen, one from Hekelingen and one from Valken­
burg had a complete set of teeth tbat were just a l ittie wom, tbus indicating that tbe 
animais were about two to four years old . At Hekelingen a mandibula had shed P3, 
while Pi and P2 were to be shed shortly af ter. According to Habermehl ( 1 96 1 )  roe 
deer shed their milk molars between the 1 2th and 1 5th month approximately. At 
Valkenburg the distal epiphysis of a tibia and metatarsus had not grown to the dia­
physis. Two skulls from Valkenburg belonged to YOllng femaies. 

In Eneolithic South Holland the roe deer l ived in the marshy woods and reed­
land near Vlaardingen and Hekelingen, in the pre-Roman I ron Age it  occurred in 
the dunes where the Amsterdam liVaterworks are situated now. 

In historicai times the roe deer lived in the dunes along the coasts. In the Late 
Middle Ages roe deer were caught in the Haarlemmerhout (wood near Haarlem) on 
the third Monday in August by unarmed citizens of Haarlem ( IJ sseling & Schey­
grond, 1 950). 
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I9. Alces alces L. (Table 65) 

The third phalanx found at the pre-Roman Iron Age site of Alphen aan de Rijn ,  the 
mandibula found at the Roman Castellum at Valkenburg (PI .  XV) and the shaft of 
the metacarpus/tarsus used as a glider found at Early Medieval Rijnsburg are the 
only pieces of the eik known from sites discussed in this paper. 

Whether these pieces belong to ani mais caught in the vicinity ean not be said . 
They may have been imported. 

Remarkable is the scarcity of eik remains as compared with the numerous remains 
of red deer in Eneolithie Vlaardingen and Hekelingen. Perhaps this is due to the 
marshy environment. The eik is supposed to prefer drier regions in winter. 

20. Capra hircus L. and Ovis aries L. (Table 66, 67, 68) 

At all sites bones belonging to the small ruminants, sheep and goat, have been found. 
I t  has always proved difficult to d istinguish the bones of the two species. It is 

easiest for the skulls and the horn-cores, although even the loose horn-co res are not 
always easily identified, if they belong to young animais or are damaged . 

A number of investigators has tried to find significant differences for both species; 
the latest work in this field was published by Boessneck, Muller and Teichert 
( 1964). These authors not only gave the results of their investigations but also 
reinvestigated earlier works and discussed their reliability. The criteria found by 
Boessneck, Mi.iller and Teichert ( 1 964) were used here in an attempt to decide in a 
number of cases whether the bone belonged to a sheep or to a goat. An attempt was 
made to identify loose horn-cores, skulls, scapula, humerus, radius, metacarpus and 
metatarsus. Horn-cores, skulls, radius and humerus were identified with the help 
of descriptions and drawings given by Boessneck, Muller and Teichert. For scapula, 
metacarpus and metatarsus a mlmber of indices "vere calculated and plotted in a 
d iagram. 

The scapula of the go at is slenderer in general than that of the sheep . If the index 
"distance from the distal end ofthe spina scapulae to the fovea articularis : minimum 
height of the neck" , is calculated , for the goat a variation is found from 1 .04- 1 .72 and 
for the sheep from 0.78- 1 . 1 9 .  By this iniex only one scapula belong to goat, the 
other ones to sheep and/or goats (diagram XXXIII ) .  

In  general the metapodia of sheep are longer and slenderer than those of  goats. I f  
the indices "proximal width : maximum length of the metapodium" , "distal width : 
maximum length of the metapodium" and "minimum width of the diaphysis :  
maximum length of the metapodium" are calculated they would be smaller for sheep 
than for goats. In the diagrams XXXVI, XXXVII ,  XXXVIII these indices for the 
metacarpus have been plotted vs . the maximum length . In diagrams XL, XLI , 
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XLII the same has been done for the metatarsus. It appears that these d iagrams 
compare very well with the diagrams of Boessneck, Muller and Teichert ; the values 
faund here fall within the range they give for sheep . 

At the Eneolithie site of Vlaardingen a skuli fragment with the base of the horn­
cores, and a skulI fragment with one horn-core base belonging to goats have been 
found, another fragment of a go at horn-core has been found at Hekelingen. Two 
heavy horn-cores of sheep dating from the Bronze Age have been found at Zwaag­
dijk, and a fragment of a slender goat horn-core at Vogelenzang. At the pre-Roman 
I ron Age site at Vlaardingen (Calvinistic Old People's Home) a fragment of a horn­
core has been found belonging to either a sheep or a goat. At Santpoort two skuli 
fragments of sheep have been found. In the Roman Castellum at Valken burg four 
skulis ( I <i', 1 6 and two ?) belonging to goats have been found as well as seven loose 
horn-cores (3 � �, 3 6 6, 1 ?) .  Seven skulIs (4 � �, I 6, 2 ?) and nine loose horn-cores 
belonging to sheep have been found. 

At Medieval Rijnsburg, one skuli of a 6 goat, tyVO loose horn-cares and one skuli 
fragment belonging to sheep have been found. At late Medieval Huis te Merwede 
two ( �  �) sheep skulis without horn-co res have been found. At the Medieval site in  
Amsterdam two skulis with horn-cores ( I C?, 1 6)  and one ( �) skulI without horn­
cores belonging to sheep have been found. 

I n  general it ean be said that both sheep and goat have been known since the 
Eneolithie period, but that af ter the Eneolithie sheep were more important than 
goats. 

At present i t  is genera Ily assumed that sheep were domesticated in the Near East 
(Reed, 1 96 1 )  and brought to Southern Europe by Early Neolithic farmers (Chapter 
IV), from where they were spread over Europe. Some authors maintain, however, 
that there might have been an European wild sheep, which possibly influenced the 
stock imported from Asia (Herre & Kesper, 1953 ; Degerbøl, 1 942 ; Zeuner, 1 963 ; 
Radulesco & Samson, 1 96 1 ) .  

Like the other domesticated animais sheep and goat were divided into a number of 
races by the earlier investigators, mostly on the evidence of the horn-cores . Reitsma 
( 1 932) proved that the Neolithic turbary sheep with small horn-cores, the Copper 
sheep without horn-cores and the heavy horned Bronze Age sheep belonged to the 
same breed (Ovis aries L.) ,  the first two being the female, the third the male animais . 
Further Reitsma proved that the sheep found in the Dutch "terpen" (Early pre-Ro­
man Iron Age till Early Middle Age) also belonged to the same breed , as is the case 
with the present "Drentse heideschaap" too. The two heavy male horn-cores (fig. 
27a, b) found at the Bronze Age Zwaagdijk site excluded, most horn-cares are small, 
goat-like, or, as in Early Medieval Rijnsburg, small, round and slightly curved . In 
Roman Valkenburg and at the Medieval site female skulIs without horn-co res have 
been found, showing dents at the places, where the horn-cores should be (fig. 27-35 ) .  
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The go at is assumed to have descended from Capra aegagrus Erxleben (Boess­
neck, 1 958) and to have been domesticated in the Neal' East like the sheep ( Reed, 
1 9 6 1 )  and from there brought to Europe in Neolithic times. 

Like the sheep remains, those of the goat were divided into a number of races . On 
the analogy of Reitsma's work ( 1 93 2) on the sheep, Boessneck ( 1 958) assumed that 
the heavy horned "copper" goat mentioned by Duerst is the male while the other 
mostly scimitar-horned goats may have been the femaIes, although he could  not 
prove it (fig. 2 I-26). 

Taking the measurements of sheep and goat together and keeping in mind that 
most bones may belong to sheep, the diagrams XXXII ,  XXXIV, XXXV, XXXIX 
indicate a slight increase in size during the Roman time. Table 45 and diagram XXXI 
indicate that sheep and goats of all ages were slaughtered .  

According to skulls and horn-cores the goat occurred i n  almost the same numbers 
as the sheep, while according to the long bones the nllmber of goats was considerably 
smaller than that of sheep. 

The same was found in the Celtic Oppidum of lVIanching in Gennany. Polloth 
( I 959) explained this by observing that goat skulis without horn-cores do not exist 
or are at leas t ve ry rare while sheep skulis without horn-cores are common .  The sheep 
skulis without horn-cores, however, are mllch more easily damaged and so found in 
smaller numbers . 

The percentage of the small ruminants is very low in the Eneolithic, but increases 
in the Bronze Age . Till the Early lVI iddle Ages the small ruminants take the second 
place among the domesticated ani mais if one excludes the bones found in the castel­
lum at Valkenburg which was occupied by the Romans. In other cultures found in 
North-western Europe the number of sheep and goat is always small during the 
Nedithic and Eneolithic. In the folIowing Bronze Age an increase of the small 
ruminants can be observed, as in our area. This increase may be due to clearing 
woods, giving especiaIly the sheep more grazing land, but there may aiso be a corre­
lation between increase of sheep and woollen garments becoming the fashion in 
North-vvestern Europe in the Bronze Age. 

The cause of the decrease of sheep bones in the Early and Late lVIiddle age sites 
in Holland is probably not to be sought in a decrease of the sheep population . AI­
ready in the Early lVIiddle Ages woollen goods were an important merchandise in 
these regions and at the Late lVIedieval site in Amsterdam the implements of a sheep­
shearer were among the refuse. In lVIedieval Amsterdam a regulation existed that the 
slaughter of sheep was to be restricted as much as possibIe (Burema, I 953 ) .  
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Fig. 2 1 .  Capra hircus - skuli : a, A/ ? ;  horn-cores : b, A/? ;  c, B/IS .  2 3 
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Fig. 22. Capra hircus - skulI, maxilla and mandibula of the same individual : Of?  2 3 
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Fig. 23 .  Capra hircus - harn-cares :  a, 0/1468; b, 0/r628. 2 : 3 
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Fig. 24. Capra hircus - skuli fragment with harn-cares: R/292. 2 : 3 
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F' Ig. 25 . Capra h ' Ircus - h orn-cores ' . a, 0/384 ; b, 0/ 3708 ; c, 0/2968 ' d 0/ " 2 1 0 1 .  2 : 3 
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Fig. 26. Capra hi rcus - skuli fragments : a, 0/1 347 ; b, 0/1 594. 2 : 3 
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Fig. 27. Ovis aries - horn-cores : a, F/r S ;  b, F/ r o ;  c, 0/r672;  d, 013 r 26. 2 3 
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Fig. 28. Ovis aries - horn-cores : a, 0/1469 ; b, 0/1469;  c, 0/1 146. 2 : 3 
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orn-cores : a 0/ , r088 ' c 0/ " 586;  skuli f rag ment . b 0/ . ,  r469· 2 : 3 
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Fig. 30. Ovis aries - skull fragments : a, 0/3293 ; b, 0/1 1 60 ;  c, 0/2 1 6 1 ; d, Ol? �  2 : 3 
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Fig. 3 1 .  Ovis aries - skuli fragments : a, 0/1 469 ; b, 0/24 1 2 ;  harn-cares : c, R/239 ;  d, R1344. 2 :  3 
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Fig. 3Z .  Ovis aries - skuli fragments : a, U/ZI I ;  b, U/z I 7 ;  c, U/l I Z ;  d, U/z I 6. Z : 3 
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Fig· 33 .  Ovis aries - horn-cores : a, 0/3 3 5 ;  b, 0/14 1 7 .  2 : 3 
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Fig. 34 . Ovis aries - skuli : 0/1 704. 2 3 
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Fig. 3 5 .  Ovis aries - skuli : R!343 ·  2 : 3 
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Fig. 36. Capra/Ovis-skull : a, V/I 26;  mandibula: b, F/8; c, U/220; d, V/1 26 .  2 3 
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Fig. 37 .  Capra/Ovis - metapodia, elef t in the medieval way: V/I23 (3 X ) . I : I 
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Diagram XXXI .  Sheep/goat. The age at which sheep and goat were slaughtered. ( ' 1 'a h le  4,:; ) 
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Diagram XXXIX. Sheep/goat. Tibia, distal width. 

I N D E X  
P R O X .  W I D T H  )( 1 0 0  

. 
L E N G TH 

O 

1 1 0  1 2 0 

\7 0 
O 

0) .6. 0  O 

O 

O 

O 

\7 O 
O 

1 30 1 40 1 5 0 

L E N GT H  I N  m m  
Diagram XL. Sheep/goat. lVIetatarsus, maximum length plotted vs. 

proximal width X 1 00 
the index : -----------------

maximum length 



2 1 

2 0  

1 9  

1 8  

1 7  

1 6  

1 S 

I N D E X  
D I S TA L  W I D T H  x 1 0 0 

L E N GTH 

o 

Cb g  'Y D D D \1 

O D O 
O D 

1 4�--�--L---�--�--�--�--�--�--�----
1 2 0 1 30 1 40 1 50 1 1 0  

L E N G T H  I N  m m  
Diagram XLI.  Sheep/goat. Metatarsus, maximum length plotted vs . 

distal width X 100 
the index : -----,---.,------c-

maximum length 

1 2  

1 1  

1 0  

9 

8 

7 

6 

S 

I N D E X  
M I N . W I D TH O F  T H E  D I A P H Y S I S  X 1 00 

L E N GT H  

D 

1 1 0  1 2 0  

D O 'Y O 
orf 

O 

D 

D 

O 'Y D  

1 30 1 40 1 5 0  
L E N GTH I N  m m  

Diagram XLI I .  Sheep/goat. lVIetatarsus, maximum length plotted vs. 
minimum width of the diaphysis X 1 00 

the index : . maXlmum length 

1 0 1  



1 02 The animais 

2I. Bos taurus L. (Table 69) 

Domestic cattle have alvvays been the most important domesticated animais ; 
remains have been found at all sites. I t was only at the Eneolithic sites of Vlaardingen 
and Hekelingen that the red deer remains outnumbered those of cattle (Table 47, 
diagram XLVIII ) .  

Most bones had been broken once or  more often. Of the skuli the  horn-cores and 
maxilIae have been found most frequently. The mandibulae had mostly been broken 
into four parts, the pars incisiva and the ramus mandibularis had been cut off from 
the pars molaris, while in many cases the lower edge of the latter had been cut off. 
Of the scapula only the lower articular parts were found usually. The long bones 
had often been broken into two ar three pieces . In the Early and Late Middle Ages 
only a long splinter was cut off the metacarpal and metatarsal bones, either from the 
lateral or medial side or from the proximal or distal end (fig. 57) .  The same was 
noted concerning the metapodia af the small ruminants. Generally undamaged are 
the os carpi, os tarsi and the phalanges. 

Although the remains of domesticated cattie are not numerous - those from the 
Roman Castellum at Valkenburg excepted - it  is still possibie to draw conclusions 
about the development of domesticated cattIe in Holland and make comparisons 
with the development in other European areas. 

As most long bones were damaged, only width measurements could be taken in 
general . 'Vhen studying the d iagrams drawn for the different width measurements 
of the long bones one notices at once that the measurements of the cattIe from the 
Roman period show the largest variation, at the one end reaching the smallest found 
for the Holland material, at the other end only in three cases the maxima of the 
Neolithic measurements were slightly higher than the maxima of the Roman 
measurements (diagrams XLIX, LI ,  LVII ) .  

A second feature i s  that the Eneolithic measurements l i e  on  the right hand side, 
so in the range of the maximum Roman measurements, the Bronze Age meas ure­
ments lie slightly more to the centre, and the pre-Roman Iron Age measurements 
always correspond with the most frequent Roman measurements. The measure­
ments from the Early Middle Ages also correspond with the most frequent Roman 
measurements, or lie a little more to the right ; this phenomenon is still more apparent 
where remains from the Late Middle Ages are concerned .  

When the horn-cores are studied (diagram XLIV, fig .  38-56, PI .  XIXa) another 
p'icture is obtained. The Eneolithic horn-cores are partly larger than the Roman 
horn-cores . The measurements of Bronze Age and pre-Roman Iron Age horn-cores 
can be compared vvith those of the most frequent measurements of the Roman horn­
cores. The measurements of those belonging to Early Medieval cattle correspond 
with the most frequent Roman measurements, while those belonging to Late Medie-
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val cattie are smaller than the most frequent Roman and the most frequent Early 
lVIiddle Age measurements. 

The conclusion that can be drawn from these observations is that the size of the 
domesticated cattle diminished from Eneolithic till Roman times, to increase again 
in the Early and Late Middle Ages. It is shown that although the size diminished, 
the variation increased during the Roman time, reaching the minimum size on the 
one side but still reaching the size of Eneolithic cattIe on the other side. Boessneck 
( 1 958) also found larger-sized cattle at the Roman sites in Bavaria. He is of the opin­
ion that they are the result of the improved breeding methods of the Romans rather 
then of the import from Roman cattIe, although the latter could not be excluded. 

At the same time the horn-co res and so the horn grew smaller from Eneolithic till 
Late Medieval times. 

This progress must be considered as a direct result of the interference of man, who 
could obviously handle cattIe with small horns better than those with large horns. 
The final stage of this development is to be seen in N orth and South America where 
hornless cattIe are bred (Hammond, 1 950) .  The present Dutch cattle still have small 
horns. 

The gradual decrease in size of domesticated cattIe is also observed in other Euro­
pean regions. Boessneck ( I 958) recorded it for Bavaria, Nobis ( 1 954) and Requate 
( I 956) for North-western Germany . Hartman-Frick ( 1 960) observed a decrease in 
size of thi: cattie from the Eneolithic ti l l  the Bronze Age for the principality of Liech­
tenstein, while J ewell ( 1 962, 1 963 ) found the same decrease in size for the prehistoric 
cattle of the British !sIes. Nobis ( 1 954) also observed for the Medieval cattle from the 
"Wurt" of Hessens an increase in size together "vith a decrease in size ofhorn-cores. 

To get an insight into the size of the domesticated cattle the height at the withers 
was calculated in accordance with the method of Boessneck ( 1 956), who multiplies 
the maximum length of the metapodia by a given factor. If the sex has not been 
established with certainty the factor is 6 .40 for the metacarpus and 5 . 7 1  for the me­
tatarsus. Most bones must have been from cows, but it is difficult to distinguish the 
few bones of bulls and bullocks with certainty, therefore the factors Boessneck gives 
for eS eS and <j> <j> respectively were not used. Complete metacarpal bones were only 
found at the Roman (PI. XXa) and Medieval sites, giving for the Roman cattIe a 
height at the withers of 1 05- 138 cm, for the Early Medieval cattie 1 08-133  and the 
Late Medieval cattle 1 25- 1 3 5 .  One metatarsal bone is known from the Eneolithic site 
at Vlaardingen and one from the somewhat later site of Langeveid. The height at 
the withers that could be calculated for cattle from Eneolithic Vlaardingen was 1 36,  
from Langeveld near Lisse 1 1 3 .  At Roman Valkenburg the height at the withers 
calculated from the metatarsal bones (PI. XXb) ranges from 1 05-142, in the Early 
Middle Ages from 1 17- 1 26 and in the Late Middle Ages it was 1 3 3 .  
For the Roman period and also in some cases for the Middle Ages the diagrams show 
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two peaks indicating that the material is not . homogeneous. The same can be ob­
served elsewhere in Europe and this is generally considered to be the consequence 
of the fact that the cattle populations consisted of cows, bulls, and bul!ocks, rather 
than that it is assumed that different species occurred (Boessneck, 1 958 ;  N obis, 1 954). 
S ince Von Leithner ( 1 927) could  establish a considerable sexual dimorphism for 
the aurochs, Nobis ( 1 954) show ed this for domesticated cattle too. However, the 
picture here is obscured by the fact that man at an early date practised castration and 
consequently the existence of bullocks has to be taken into account. 

Horn-cores, metacarpus and metatarsus - the bones generally best preserved -
were used to get an insight into the distribution of the sexes (folIowing N obis ( 1 954) 
and Boessneck ( 1 958)). I f  for the Eneolithic, the Bronze Age and Pre-Roman I ron 
Age, the Roman and Medieval horn-co res the relation between the circumference at  

. minimum diameter X 1 00 . . . 
the base and the mdex . . lsstud!ed (diagram XLV) adecrease 

maxlmum diameter 
in the circumference at the base can be noticed and at the same time the variation is 
greater with the material from the Roman period than with that from the preceding 
periods ; two groups can be distinguished, the larger consisting of cows, the smaller 
of bulls and bullocks. 

The metacarpal bones show the difference between the sexes the most clearly. 
The metacarpi of cows and bulls have about the same length, while the metacarpus 
of the bull is broader and sturdier than that of the cow. The metacarpus of the bullock 
is longer than that of the cow and bull, and slender like that of a cow. According to 
Figdor (quoted by Durer, 1 96 1 )  the growing period of bullocks is longer than that 
of cows and bulls. According to Zalkin ( 1 960) bullocle metapodia are approximately 
7 % longer than those of cows and bulls. When the length-width indices (diagrams 
LIl ,  LIlI )  are studied, it appears that most metacarpal bones belong to cows, and 
only a few to bulls and bullocks . Three metacarpal bones from the Roman Castellum 
at Valkenburg belong to bulls and one to a bullock probably. Among the remains 
from Medieval Rijnsburg there may be one metacarpus belonging to a bul! and three 
belonging to bullocles (at both Huis te MePNede and Amsterdam there may have been 
one metacarpus of a bullock) . For the metatarsal bones the picture is less clear, but 
the three large metatarsi from Valkenburg, which are even larger than the metatarsus 
from Eneolithic Vlaardingen, could be from bullocks. It can be concluded that in all 
periods the adult animaIs which were slaughtered were usually cows. 

Table 46 and diagram XLI I l indicate that animaIs of all ages were slaughtered 
(Pl. XVI I la, b). According to Ellenberger and Baum ( 1 943) animaIs of primitive 
late-ripe breeds acquire their full set of teeth af ter about three years. 

In some cases a reduction of the teeth of the mandibula could be observed . P 2 did 
not erupt (diagram XLIII)  in one case at Eneolithic Vlaardingen, in  26 cases at Ro­
man Valkenburg and in one case at Medieval Rijnsburg. M3 had only two talons in 
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twelve cases at Roman Valkenburg, in two cases at Roman Velsen and in one case 
at Early Medieval Rijnsburg. 

A number of bones showed pathological deformations. A deformation of the man­
dibula round one or more alveoli occurred most. The humerus found in the ring­
ditch of the Bronze Age barrow of Wervershoof had an abnormally thickened shaft, 
probably the result of a fracture which had healed (PI. XIXb). 

At none of the sites remains of the aurochs have been found. Van der Feen and 
Kortenbout van der Sluys ( 1 958) thought that some of the cattIe remains found at 
Eneolithic Hekelingen belong to wild cattle, which is not true, however. The meas­
urements of the mandibula they attributed to an aurochs, are exceeded in the Roman 
period and this bone does certainly not belong to an aurochs. The large horn-core 
from Eneolithic Zandwerven corresponds with the largest which Nobis ( 1 954) 
describes for domesticated cattIe in Weisenfels. 

The absence of the aurochs in the provinces of N orth and South Holland must be 
explained by the geographical nature of these provinces in ancient times. The narrow 
coastal are a which was habitable for man was separated from the higher sandy soils 
in the east by extensive bogs that were unfit fOl habitation (Pons, J elgersma, Wiggers 
& De Jong, 1 963) .  

The coastal area could be reaclled via some narrow causeways forrned by the 
somewhat higher situated banks along the large rivers. Unlike man the aurochs did 
not use these causeways apparently. I n  the Late Middle Ages when the bogs were 
reclaimed, the aurochs must have been exterminated aIready in the Netherlands. 

In prehistoric times meat and hides must have been the most important products 
obtained from the domesticated cattIe, while in Eneolithic Vlaardingen, Hekelingen 
and Zandwerven cattle bones were used for the manufacture of implements.Whether 
in those early times milk was used cannot be said .  In the Roman period the Frisians 
living in the provinces of Frisia and Groningen had to pay tribute to the Romans in  
the form of  ox-hides (Boeles, 1 95  I ) . The Romans are known to  have fed pigs with 
milk and to have made a variety of cheeses. In the Middle Ages cheese and butter 
were exported from Holland (Unger, 1 9 1 6) .  At that time cheese was a popular food, 
but butter was only for the richo Very little milk was drunk, but milk-dishes were 
known. Generally, however, cattIe were kept for graziery mainly. 

In the Late Middle Ages large numbers of cattle came from Denmark and North­
western Germany to graze in the pastures of Holland (Unger, 1 9 1 6 ;  Bakker, 1 909), 
and at an early date there was an important cattIe market at Amsterdam (Unger, 1 9 1 6 ;  
Burerna, 1 953) .  
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Fig. 38.  Bos taurus - horn-cores : a, AlF 1 8d; b, A/z E z D ;  c, AlP 7 ;  d, A/VV',rX. I : z 
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Fig. 39 .  Bos taurus - horn-cores : a, A/H 1 9d; b, A/H 1 9d ;  c, AIC 2 Id. I 2 
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Fig. 40. Bos taurus - horn-cores : a, e/E S'-I I ;  b, F/r o ;  c, F/ro ;  d, H/r7S ; e, H/r7S .  r 2 
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Fig. 4 I .  Bos taurus - horn-cares : a, K/I ;  b, K/I 7 ;  e, K/I S ;  d, K/I 2 ;  e, ]\II/ ? ;  j, 1VI/2 1 9 ;  g, 
N/29;  11, N/IOS . I : 2 
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Fig . 42. Bos taurus _ horn-cores :  a, 0/1006 ; b, O l ? · l : 2 
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Fig .43 .  Bos taurus - skulI fragment with horn-cores :  0/489 1 .  I : 2 
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Fig. 44. Bos tau rus - skuli fragment with horn-cores : 0/4980. I 2 
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Fig. 4S.  Bos taurus - skuli fragment with horn-cores : 0/479 1 .  I : 2 
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Fig· 46. Bos tau rus - skull fragment with horn-cores : O/489 I .  I : 2 
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Fig. 47. Bos taurus - skul! fragment with horn-cores: 0/1 669. 1 : 2, 
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Fig· 48. Bos taurus - skuli fragment with horn-cores : 0/4085 . I : 2 
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Fig. 49. Bos taurus - skulI fragment with horn-cores : a, 0/39 1 1 ;  b, R/293 . I : 2 
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Fig. 50. Bos taurus - horn-cores : a, R/25 I ;  b, R/25 I ;  c, 8/352 ;  d, 8/378;  e, 8/367 ;1, R/297. l : 2 



a 

e 

Fig. 5 I .  B os taurus - h orn-cores : a , 

a. Mammalia 

d 

I 

R/Z3 I '  d R/ " 289 ; e, R/275 .  I 

1 1 9 

2 



1 20 The animais 

-0-

u 

-0-
Fig. SZ .  Bos taurus - skuli fragment with horn-cores : a, 8/378; horn-cores : b, T (zz6 ;  c, T (u6; 

d, 8/380 ; e,  T(zS7.  I : 2 
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Fig. 5 3 .  Bos taurus - horn-cores : a , T/343 ; b, T/257 ;  c, V/54;  d, V/54 ; e, V/54; !, V/I I S ;  
g ,  V/54. I : 2 
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Fig. 54. Bos taurus - horn-cores : Q, V / ? ;  b, V /82 ; c, V /67 ; d, V /83 . l :  2 .  
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Fig. 5 5 .  Bos taurus - skull : 0/. I :  2 
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Fig. 56 Bos taurus - skull : 0/. I :  2 
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Fig· 57· Bos taurus - metacarpal and -tarsal bones, elef t in the medieval way: a, V/93 ;  b, 

V/I ZO.  I : z 
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Diagram XLIV. Domestic cattle. Horn-cores, circumference at the base. 
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Diagram LIV. Domestic cattIe. Tibia, distal width. 
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Diagram LX. Domestic cattie. Astragalus, lateral length. 

22 . Tursiops truncatus (Montague) 

Two bones, part of a scapula and a skuli fragment, found at the Eneolithie site of 
Vlaardingen, may have belonged to the bottle-nosed dolphin l. From the pre-Roman 
Iron Age site in the area of the Amsterdam Waterworks a vertebra is known. 

According to IJ sseling and Scheygrond ( 1 950) the bottle-nosed dolphin is the sec­
ond of the Cetacea in order of occurrence on the coast of Holland at present. The 
animal occasionally ascends rivers. 

23. Phocoena plzocoena (L.) 

Remains of the common porpoise were found at the Eneolithic site of Hekelingen, 
the pre-Roman Iron Age site in the area of the Amsterdam Waterworks and at the 
Roman Castellum at Valkenburg (PI . XXIa) . 

I .  Among the bones found at Vlaardingen during the excavation of 1 960 a mandibula was 
found which could be identified with certainty. 
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IJ sseling and Scheygrond ( 1 950) mention that at present the common porpoise 
strands on the coast of Holland throughout the year, but most frequently in summer. 
The f�males cOlne to the coast to catch sal mon most probably a�d they even ascend 
the great rivers. They have been observed upstream as far as Venlo and Emmerik.  

The remains found at the prehistoric sites could be of  stranded ani mais or from 
animais which were caught doser to the settlements in one of the creeks. 

24. Cetacea 

A number of whale bones that could not be identified with cer tai nt y were found at the 
Eneolithic sites of Vlaardingen and Hekelingen, the pre-Roman Iron Age site of 
Santpoort, the Roman Castellum at Valkenburg, and the Early Medieval site of 
Rijnsburg. 

Of toothed whales (Odontoceti) three neck vertebrae grown toget her were found 
at the Eneolithic site of Vlaardingen, and a vertebra fragment was found at the pre­
Roman I ron Age site at Santpoort. 

Eight bone fragments belonging to right whale or rorqual (Mystacoceti) were 
found at the Eneolithic site of Vlaardingen (PI . XXIb). One of a skuli, two of a man­
dibula and one of a rib. The other pieces were too sl!lall to distinguish what part of 
the skeleton they belonged to. 

At Roman Valkenburg five pieces of right whale or rorqual were found. Two 
fragments of a mandibula and one of a rib could not be identified, two fragments of a 
humerus - the caput and the distal end of the shaft - probably belonged to the blue 
whale (Sibbaldus musculus(L. )) or the common rorqual(Balaenoptera physalus (L.)). 
At Early Medieval Rijnsburg two unidentified pieces were found. 

Van Deinse ( 1 93 I ) reported 45 cases of stranded common rorquals on the coast of 
Holland in historical times. The blue whale stranded a few times on the Belgian coast 
but such cases have not been reported from the Dutch coast. So in all probability 
the humerus from Valkenburg belonged to the common rorqual . 

Clark ( 1 952) states that in prehistoric and in early historicai times only the 
(Eu balaena gia cialis (Borovski)) Biscay righ t whale was actually hun ted. The hunting 
of other whales started much later. The Dutch whale hunting started in the 1 7th 
century (IJ  sseling & Scheygrond, 1 950). So in Eneolithic times as well as  later the 
whales were not hunted most probably, but stranded animais were used. 

The economic importance of a single stranded large whale is described by Olaus 
Magnus in 1 5 55 (quoted by Clark, 1 952) "This animal might fill between 250 and 
300 wagons and yield meat for salting, blubber for lighting and heating, small bones 
for fuel, large ones for building and hide sufficient to dothe fort y men" . In France 
the tongue of a stranded whale was thought a delicacy (Baudet, 1 904) . 
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A t  Eneolithic Vlaardingen there must have been enough wood for building houses 
and for fue! .  So the small pieces of bone were probably taken home to obtain the 
train-oi! . Two pieces were later used as a kind of "polissoirs" as their polished sur­
faces and carefully rounded edges show. 

Van Giffen ( 1 9 1 3 )  described two teeth belonging to the sperm whale found in the 
" terp" of Eenum in the province of Groningen, and the humerus, radius and ulna of 
a Killer whale found in the lower layers of the "terp" Schettens in the province of 
Frisia. 

B. AV E S  

The bird bones, except most o f  the domesticated fowl, were identified with the kind 
help of Dr. J. Lepiksaar at the "N aturhistoriska Museet" in Gothen burg. 

The sternum, furcula, coracoid, scapula, humerus, metacarpus and tibio-tarsus 
differ so much in form from the corresponding mammalian bones that some measure­
ments had to be tak::n differently. The numbers of those measurements refer to 
fig. 58 .  

At Table 48 and Diagram LXI I  the number of bones of each identified species 
at each site is given. 

I. Gavia stel/ata (Pontoppidan) (Tabte 70) 
A tibio-tarsus of the red-throated diver was found at the Eneolithic site of Vlaardin­
gen (fig. 59) .  

Van der Feen and Kortenbout van der Sluys ( 1 953b) reported a tibio-tarsus of the 
red-throated diver at the Eneolithic site of Hekelingen, but depicted a metacarpus 
(Plate XXIIa). At present the red-throated diver is common in winter, when it is 
sometimes observed in groups along the coast from early October till early May. 

2. Pterodroma sp . (Table 7I) 
Among the bird bones found at the Roman Castellum at Valkenburg an ulna belonged 
to a petrel (fig. 60a) . 

In  general aspects it resembles the ulna ofthe fulmar (Fulmaris glacialis(L. )), but 
it is much shorter. 

The petrels are ocean birds which are found along our coasts. 

3. Phalacroxorax carbo (L.) (Table 72) 
The cora co id of the cormorant was found in the Roman Castellum at Valkenburg. 

At present the cormorant is a resident bird in the Netherlands. Earlier it was 
much hunted and reckoned to the "edele vogels" (noble birds) (fig. 60b) . 
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Fig. 58.  Aves : a, sternum; b, furcula ;  c, coracoid;  d, scapula; e, humerus ; f, metacarpus ; 

g, tibio-tarsus. 
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Fig. 60. Pterodroma sp. - ulna: G, 0/3596;  Phalacrocorax carbo-coracoid :  b, A/2284· I : I 
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4. Pelecanus crispus Bruch 

Of the pelican seven bones have been found at the Eneolithic site ofVlaardingen : two 
fragments of a humerus (fig. 6 Ia, b) and two fragments of an ulna (fig. 6 Ic) .  A fifth, 
sixth and seventh fragmentwere too small to distinguish which bones they belonged to. 

Because the bones were i l l  preserved i t  was only possibIe to ascertain that the two 
humerus fragments and one ulna fragment l belonged to the Dalmatian pelican 2. As, 
however, the bones were found dose together it is reasonable to assume that the 
other fragments belong to the same species. 

Recently Hatting ( 1 963) investigated anew the pelican remains found in Denmark 
dating from Boreal and Subatlantic times. She found that all the bones belonged 
to the Dalmatian pelican. 

J oysey ( 1 964) did the same for the pelican remains found in England .  He toa found 
that these bones belonged to the Dalmatian pelican. Partly they could be dated to the 
Bronze Age and pre-Roman I ron Age. The bones from the pre-Roman Iron Age were 
collected at the Glastonbury lake viII age and among them were several bones of 
young birds, thus indicating that at that time the bird was at least a summer resident 
in England. 

According to Voous ( 1 960) Pliny stated that at Roman times the D almatian 
pelican bred in the estuary of Scheldt, Rhine and Elbe. Bernstrbm ( 1 95 1 )  reported 
that on his "Carta Marine" dated 1 539 Olaus Magnus depicted a pelican on a 
Finnish lake, and also mentioned a pelican which was shot in  the moat of the castle 
of Abo in Sweden in 1 605 .  

From these facts it can be conduded that in prehistoric times the pelican was prob­
ably more common in West and North-west Europe than at present. Nowadays 
they breed only in Southern Europe, in Greece. These facts confirm the statement of 
Voous ( 1 960) that the present day distribution of the pelican is a relic .  The exter­
mination in Europe is due to man, who disturbed the natural habitat and breeding 
ground and hunted the animal excessively. 

The pelicans are hirds of inlands lakes, swamps and shallow lagoons, where they 
catch fish. 

Noteworthy is the fact that the prehistoric remains of the pelican found in Den­
mark, Holland and England are all of the Dalmatian pelican while at present it is 
usually the white pelican which strays to Western and North-western Europe. 

Both species are much alike. They live in the same biotope and have more or less 
the same distribution at present. 

I .  The shaft of the ulna shows a clear row of teeth marks at both sides, thus indicating that 
the bird was hunted with the help of a dog. 
2. The au thor is indebted to Miss T. Hatting and Dr. U. Møhl of the Quartair-Zoologiske 
Laboratorium in Copenhagen for their assistance in identifying the pelican bones. 
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Fig. 62 . Ardea cinerea _ skuli fragment: a, 0/ 1 297 ; b, c, U /2, 3· l 
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5. Ardea cinerea L. (Table 73) 
Remains of the heron have been found at the Eneolithic site of Vlaardingen, the 
pre-Roman Age site of Vl:iardingen, the Roman Castellum at Valkenburg and the 
Late Medieval site in  Amsterdam (fig. 62, 63). 

In the Middle Ages the heron was important game for falconry (Dam, 1 953) ,  
Burerna ( 1 953) states that the heron was much hunted and commonly eaten in the 
Middle Ages. To ascertain a regular supply of heron, heron woods (where the birds 
could nest) were laid out. When Duke Albert's wife visited the town, the city of 
Amsterdam presented her with nineteen herons and fif teen pikes, which shows how 
i mportant this bird was at that time (Burerna, 1 953) .  

At present the hero n is a fairly common resident bird and a passage migrant from 
the middle of J uly till the winter and from earl y March till May. 

6. Egretta alba (L.) (Table 74) 
A tarso-:metatarsus found at Roman Valkenburg may be that of a great white 

heron. As the bone belongs to a young animal not fully grown it could not be iden­
tified with certainty. I ts length, however, compared with the lengths of the tarso­
metatarsi of herons and other great white herons as cited in l iterature make it almost 
certain that the bone belongs to a great white heron (fig. 64a) . 

Its maximum length is 1 66 . 5  mm, to which could be added at least I O  mm for the 
missing tarsal part, and this would result in an adult length of 1 76 . 5  mm. 

The tarso-metatarsus of a recent specimen at the Naturhistoriska Museum at 
Gothenburg had a maximum length of 1 68 mm. WitherbY ( 1 947) gives in the "Hand­
book of the British birds" the somatic length of 170-2 I 5 mm. 

e. Eykman ( 1 94 1 )  gives in "De Nederlandse vogels" a length of 170-2 1 5  mm for 
<il great white heron, for the <il heron 1 3 5- 1 65 mm and the 6 1 3 1- 1 56 mm. 

The bird breeds in  colonies in dense reed-Iand . In recent times it was observed in 
the Netherlands at least ten times. 

7. Botaurus stellarus (L.) (Table 75) 
Of the bittern a coracoid and a humerus have been found at the Eneolithic site of 
Vlaardingen, and a vertebra at the Medieval site in Amsterdam (fig. 64b) .  

The bittern is a resident bird, which needs extensive reed-Iand and swamps with 
shallow water. The bird was commonly eaten in ancient times (Dam, 1 953) .  
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Fig. 64. Egretta alba - tarso-metatarsus : G, U/1 I 8 ;  Botaurus stellaris - coracoid :  b, A/O 8 ;  
Platalea leucorodia - ulna: c, U/I26.  I : I 
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8. Platalea leucorodia L. (Table 76) 

Two ulnae of the spoonbill have been found, one at Roman Valkenburg and the 
other at the Medieval site in Amsterdam (fig. 64c). 

Atpresent this species breeds in three colonies in the Netherlands, viz. the N aarder­
meer, the Zwanewater near Callantsoog and in the Muy on Texel. It mig rates in 
southern direction in August and September to return in March . 

I n  the Middle Ages spoonbills were game for falconry (Burerna, 1 953) and thought 
edible (Baudet, 1 904). Thysse ( 1 965) mentions that in the Middle Ages young spoon­
bills were caught alive in the nest, to be sent to England, where they were reared to 
be used as game birds when fully grown. 

It  is only due to human conduet that the spoonbill has become rare at present; its 
only breeding-grounds in Europe are in the N etherlands and in Spain (V oous, 1 96o) . 

9 ,  IO. Anas platyrhynchos L. and Anas platyrhynchos domesticus L. (Table 77) 

Remains of the mallard have been found at the Eneolithie sites of Vlaardingen, 
Hekelingen and Zandwerven. Remains of the mallard and of the domestic duck have 
been found in the Roman Castellum at Valken burg, the Late Medieval castle Huis 
te Merwede and the Late Medieval site in Amsterdam (fig. 65 ,  66). 

The mallard is the wild ancestor of the duck. When and where domestication took 
place, however, is uncertain .  Zeuner ( 1 963) thinks that ancient Mesopotamia and 
China were domestication centres. Boessneck ( 1 953) and Zeuner ( 1 953)  mention 
that the Egyptians kept several wild species in enclosures. The Greeks and Romans 
are reported to have rarely kept domestic ducks, although at Rhodes and Cyprus 
ducks were kept (Zeuner, 1 963) .  

I t  is  difficult to distinguish bones of the mallard from those of the duck. I t  is gener­
ally thought that bones of the duck should be slightly larger than those of the mallard. 

At Eneolithie Vlaardingen 48 % of the bird bones belonged to the mallard, in Ro­
man Valkenburg 4. 1 % to the mallard or domesticated duck and in Medieval Am­
sterdam 3 I .0 % .  

Most of the bones were damaged and only a small number could be  measured ; it 
was therefore impossible to get a clear insight in possibie differences in size of the 
ducks from the different periods. In general the measurements are more or less 
alike and correspond to those found by Drager ( 1 964) at Roman Klagenfurt (Austria). 

Although it is not possibie to prove it one may assume that the remains found at the 
Eneolithie sites of Vlaardingen, Hekelingen and Zandwerven, are from the mallard. 
Likewise it is assumed that the remains found in the Castellum at Valken burg are 
either from the mallard or from the domesticated duck and that the remains found 
at the Medieval sites are for the greater part from the domesticated duck, although 
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Fig. 66. Anas platyrhynchos and/or Anas platyrhynchos domesticus - ulna: a, V/I 26 ; 
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some bones may belong to the mallard. That the Romans rarely kept domesticated 
ducks (Zeuner, 1 963) seems to be confirmed by the few duck remains from Roman 
Valkenburg and the absence of duck bones in the native settlements of those days. 
This is in contradiction to the large number of duck bones which Drager ( 1 964) 
found at Roman Klagenfurt. I n  general it is assumed that in Eneolithic times the 
duck had not yet been domesticated in Europe, but it may be possibIe that in Eneo­
lithic Holland man provided the mallard with shelter for breeding as is done nowa­
days, and so could easily take the eggs. 

In Medieval Amsterdam ducks were kept as is known from documents, but beside 
the duck the mallard may have been consumed. That mali ard and duck were much 
alike is i ndicated by the regulation that one or both feet of the mallard had to be cut 
off before it could be offered for sale on the market in Amsterdam (Unger, 1 9 1 6) .  

Many of the lang bones show carving traces on the proximal and distal ends. The 
caputs of most humeri found at Vlaardingen are slightly damaged by fire, one hu­
merus found in Amsterdam was damaged in the same way, and this suggests that 
duck wings were roasted at EneoIithic Vlaardingen as well as in Medieval Am­
sterdam. 

At present the mallard is a common resident in lakes and canals in the Netherlands. 

II . Anas crecca L. (Table 78) 

Remains of the teal have been found at the Eneolithic site of Vlaardingen as well as 
in  Medieval Amsterdam (fig. 67a, b, c, d, e) . 

At present the teal is a passage migrant from August til l April ; it rarely occurs as 
a resident. 

I2 . Anas querquedula L. (Table 79) 

A humerus of the garganey has been found in Medieval Amsterdam (fig. 67g). The 
garganey is at present a summer resident living near water, leaving from August to 
September and returning from early March till May. The garganey is a passage 
migrant as well as a resident. 

I3. Anas strepera L. ar Anas clypeata L. (Table 80) 

A left scapula found at Amsterdam resembles that of a gadwall, but it is j ust possibIe 
that it  belongs to a shoveller. 

At present the gadwall is rare as a resident ; as a passage migrant it is found from 
the end of July till December, and from February till Apri l .  For consumption the 
gadwall is appreciated more than the shoveller. 



b. Aves I 55 

� �<,.\ 
L' ,I 
l ili 
I til 
1 111 II "l 
I I I� � ) I t ll 

l j 

� Il A �I"I ' t\\ 

a b c d 

e 

f g 

Fig. 67. Anas crecca - sternum: a, V176;  humerus : b, A/H 1 8 ;  radius : c, V/86;  ulna: d, V/30 ;  
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Fig. 68. Tadorna tadorna - coracoid : a, A/H 1 9b ;  Anas cf. clypeata - humerus : b, V174 ; 
ulna: e, V/I I 8. I :  I 
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I4. Anas ej. clypeata L. (Tabte 8I) 

An u lna and humerus found in Medieval Amsterdam may belong to a shoveller. At 
present the shoveller is a resident, as well as a passage migrant from August till Oc­
tober and from March till May (fig. 68b) . 

I5. Mergus merganser L. (Tabte 82) 

The damaged coracoid of a goosander was found at the Eneolithic site of Vlaardingen 
(fig. 67f). 

The goosander is a passage migrant from October till May, and a winter visitor. 
Some goosanders stay in summer. 

I6. Tadorna tadorna (L.) (Tabte 83) 

A slightly damaged coracoid (fig. 68a) of a shelduck has been found at the Eneolithic 
site of Vlaardingen. 

At present the shelduck is a resident of the Frisian Islands and a passage migrant 
along the coast of Holland. 

I7, I8. Anser anser (L.), Anser anser domestiC/ls (L.) and Anser fabalis (Latham) 

Remains of the goose have been found at the Eneolithic site of Vlaardingen, in the 
Roman Castellum at Valkenburg, at the native settlement of the Roman period at 
Vlaardingen, at Early Medieval Rijnsburg, in the Late Medieval castle Huis te Mer­
wede and in the Late Medieval site in Amsterdam (fig. 69-74.). 

At Vlaardingen only a few bones have been found. In the Roman Castellum at Val­
ken burg and at the Early and Late Medieval sites the go ose remains are quite numer­
ous, 24, 5  % of all bird bones from Valkenburg and 37, 1 %  of those from Amsterdam 
belong to geese. 

The measurements that could be taken of the Eneolithic bones do not suggest that 
the Eneolithic geese were smaller than the later ones. If the measurements of the 
bones are compared with those found by Drager ( 1 964) for the bones of Roman and 
Medieval geese and the bones of recent wild and domesticated geese, it appears that 
most bones are relatively large. Drager ( 1 964) states that the present domesticated 
goose is larger than the grey lag-goose. The sizes of the domesticated goose and grey 
lag-go ose are not very different, however. So it is hard ly possibie to tell ,  whether a 
bone belongs to a domesticated bird or to a wild one. 

On account of the small number of bones found at Eneolithic Vlaardingen and the 
increase of the number of bones found at sites dating to Roman and later times, 
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Fig. 69. Anser anser and/ar anser anser domesticus - scapula : a, 0/409 ; sternum : b, 
0(1470. 1 : l 
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Fig. 70. Anser anser and Io r anser anser domesticus - mandibula :  a, V 1 1 1 8 ; furcula: b, 

0/37 7 ;  rib : c, V/68 . I : I 
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Fig. 7 I .  Anser anser and/ar anser anser damesticus - humerus : 0/248.  1 
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however, i t  seems likely that the former may belong to the grey lag-goose while most 
of the other belong to the domesticated goose. W?en and where in Europe the go ose 
was first domesticated is not certain. Zeuner ( 1 963) suggested a centre in South­
western Europe. Boessneck ( 1 960) states that the ancient Egyptians domesticated the 
grey lag-goose. The Greeks as well as the Romans knew the domesticated goose. 
Well known is the story of the geese saving Rome with their warning cackle. On the 
strength of small goose-like figurines found in Biegen, in Eastern Germany, Gandert 
( 1 953) thought that aiready in the Bronze Age the domesticated goose was known in  
Central Europe. 

As according to Lepiksaar (private communication) bones of the grey lag�goose 
and the bean goose are also difficult to distinguish in some cases, the possibility that 
some of the bones belong to the bean goose has to be considered . 

At present the grey lag-goose is a winter visitor and a passage migrant from Sep­
tember till November and from early March till the middle of May. The bean goose 
is a winter visitor at present from the end of September till March. 

I9 . Anser albi/rans (Scopali) and Anser ej. fabalis braehyrhynehus Baillin (Table 85, 

86) 

Four coracoids found in the Roman Castellum at Valkenburg belong to the white­
fronted go ose in all probability (fig. 7Sd).  

Three metacarpaI bones found in Medieval Amsterdam may belong to the white­
fronted go ose or to the pink-footed goose. The pink-footed goose is sometimes con­
sidered a small form of the bean go ose (fig. 7Se). 

At present both are passage migrants from SeptemberfOctober till March. 

20. Anser sp. ar Branta sp . 

Two humerus fragments found at the Eneolithic site of Zandwerven and in Medieval 
Amsterdam belong to a goose, but it is impossible to say whether this 'v as Anser 
sp . or Branta sp. 

2I. Branta sp. 

Two radius fragments from the Roman Castellum at V �Jkenbur�;l-re toa much dam­
aged to tell whether they belong to the brent-goose or the barnacle goose. 
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Fig· 72 .  Anser anser and/ar anser anser damesticus - humerus : a, 0/2663 ; ulna : 
b, 0/1012 .  1 : 1 
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Fig· ?3 ·  Anser anser and/ar anser anser domesticus - radius : a. V/I I 3 ;  b. V/92;  metacarpus :  
c .  R/28 I ;  pelvis :  d. Ol? �  I : I 
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Fig· 74. Anser anser and/or anser anser domesticus - femur: a, 0/870; tibio-tarsus : b, 0/586 ; 
tarso-metatarsus: c, V/8s, I : I 
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Fig. 7 5 .  Anser albifrons - coracoid :  a, 0/42.37 ;  cf. Anser fabalis brachyrhynchos - metacarpus : 
b,V/93 ; Branta bernicla - radius : c, Ol ? ;  metacarpus : d, 0/42.37 ;  Branta leucopsis - ulna, 
0/42.37. I : I 
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Fig, 76, Branta leucopsis - humerus : a, O/r r 87 ; scapula : b, 0/4237 ;  m"" a,:arpus :  c, 0/2989 ; 
tibio-tarsus :  d, 0/4520, e, O/r r 6 r ;  femur :  f, r : r 
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Fig. 77· Cygnus cygnus/olor - humerus : a, A/N 9 ;  b, A/NI 7. I : I 
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22. Branta bernicla (L.) (Table 87) 

Remains of the brent-goose have been found at the Eneolithic site ofVlaardingen and 
in the Roman Castellum at Valkenburg (fig. 75a , b, c). 

The breot-goose is smaller than the barnaclegoose. At present the brent-goose is a 
fairly common winter visitor from the middle of September till May. Usually it is 
found on mud-flats along the coast. 

23. Branta leucopsis (Bechstein) (Table 88) 

Remains of the barnacle goose have been found at the Eneolithic site of Vlaardingen 
and in the Roman Castellum at Valkenburg (fig. 76a, b, c, d). At the latter site 37 
bones were found, together about 2 I .6 % of all bird bones. 

A humerus found at Vlaardingen had a slightly burnt caput. 
At present barnacle geese are winter visitors from early December till March, 

lIsually turning up Io ca Ily in large numbers. 

24. CygllUS olor (Gn/elin) (Table 89) 

Bones of the mute swan have been found at the Eneolithic site of Hekelingen, in the 
Medieval castle Huis te Merwede and in the Medieval city of Amsterdam (fig. 78a, 
b ,  c). 

Although it cannot be proved it is assumed that the ulna found at Hekelingen 
belongs to a wild mute swan, while those from the Late Medieval castle Huis te Mer­
wede and Amsterdam may belong to domesticated birds. 

In the Middle Ages the swan was commonly eaten (Baudet, 1 904), but it was 
also kept in the moats of castles and in the cana Is of the cities. It is known that in 
1 672 the swans in Amsterdam had to be disposed of Ct Hooft, 1 933) ,  because of 
bad times. 

At present the 'A··ild mute swan only breeds in the "Zwarte Meer" ,  (Zwolle). 

25. Cygnus olor (G1Ilelin) ar CygllllS cygllUS (L.) (Table 89) 

At the Eneolithic site of Vlaardingen a number of bones has been found of which it 
is difficult to tell 'vvhether they belong to the mute swan or to the whooper swan (fig. 
77a, b). 

At present both are scarce as winter visitors, becoming more numerous during a 
period of hard frost. 
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26. Buteo buteo (L.) (Table 9I) 
I n  Medieval Amsterdam a pelvis and a tibio-tarsus of a buzzard have been found 
(fig. 79a) . 

At present the buzzard occurs as a summer resident in  the eastern part of the 
Netherlands occasionally, and as a common passage migrant and winter visitor from 
August till May. 

The buzzard dislikes dense woods and is found in  the woods along the edges of 
meadows. 

27. Haliaeetus albicilla (L.) (Table 92) 
Twenty-three bones of the white-tailed eagle have been found at the Eneolithic site 
ofVlaardingen, i .e . 17 .8  %, one at the Eneolithic site of Zandwerven and seven in the 
Roman Castellum at Valken burg (fig. 79b, c; 80 , 8 1 ) . 

The presence of a large number of white-tailed eagle bones at Vlaardingen in­
dicates that the bird was not rare in  those days. Although the meat was eaten prob­
ably, according to Clark ( 1 948) the main value of eagles may have been their feathers. 
Clark ( 1 948) supplied many instances of the use of eagle feathers for arrows in various 
parts of the world in classic and historicai times. 

At present the white-tailed eagle is rare as a winter visitor from the end of August 
till March. 

Voous ( 1 960) states that the present irregular boundaries of the breeding grounds of 
the white-tailed eagles indicate that formerly the bit:d was distributed all over Europe. 

28. Gallus gallus domesticus L. (Table 93) 
Remains of domestic fowl were found at the Eneolithic site of Vlaardingen, the pre­
Roman I ron Age sites at the Amsterdam Waterworks, in the Roman Castellum at 
Valkenburg, at the native settlement from the Roman period at Vlaardingen, at 
Early Medieval Rijnsburg, at the Late Medieval castle Huis te Merwede and in  the 
city of Amsterdam (fig. 82-85) .  

The number of measurable bones is not large. The bones dating from the Roman 
period can be divided into three groups. The first group comprises the smallest bones, 
which may have belonged to hens (0/409 femur, tibio-tarsus 0/8 12 and 0/4074). 

The second group - larger bones - consists of those belonging to cocks as the spurred 
tarso-metatarsi show. The large femur 0/1 7 ?  and tarso-metatarsus O/ ? may belong 
to a capon. 

In  general the measurements never reach the maxima put on record by Drager 
( 1964) for the fowl bones found at the Roman site ofMagdalensbergnear Klagenfurt. 
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Fig. 8o. Haliaeetus albicilla - humerus: a, A(G l 8d; b, 0(45°7 ; c, 0(489 1 .  2 : 3 



b. Aves 

. .  I I 

b 

Fig. 8 1 . Haliaeetus a lbicilla - radius: a, 0/489 1 ;  ulna: b, 0/189 1 .  2 :  3 
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Fig. 82.  Gallus gallus - skul i : a, 0(1240 ; coracoid :  b, 0(28°7 ; scapula: c, 0(2807 ; humerus : 
d, 0(2807 ; ulna: e, 0(2807 ; radius : !, 0(2807 ; metacarpus: g, 0(2807. 1 : 1 
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Fig . 8 3 .  Gallus gallus - sternum: 0/2,807· I 
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Fig. 84. Gallus gallus - pelvis: a, 0/28°7 ; femur :  b, 0/28°7 ; tarSQ-metatarsus : c. 0/2807. I : I 
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I 77 

Fig. 8S .  Gallus gallus - tibio -tarsus : a, 0/z,807 ; humeru s :  b, V/9Z, ; tarso-metatarsus: c, V/8z, ; 
femur : d, V/8S .  I : I 
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Fig. 86. Grus grus - coracoid :  a, A/F 1 9b ;  humerus: b, 0/1 226. 1 : 1 
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Fig. 87 . Grus grus - pelvis : a, A/N 8 ;  tibio-tarsus : b, 0/3999· I : I 
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Most bones from the Medieval sites are smaller than those from the Roman settle­
ments. Per haps all belong to hens. This supposition is supported by the fact that the 
one tarso-metatarsus, which is al most as long as the largest Valkenburg tarso-meta­
tarsus, belongs to a cock . 

That the cock was larger than the hen was also found by Schweizer ( 1 96 1 ) .  At 
Valkenburg three, at Amsterdam eight bones belonged to very young animais. 

The ancestry of the domestic fowl must be sought in the Burrnan wild fowl (Gallus 
gallus L.) of Further India. About 3000 B .C .  the inhabitants of the Indus valley 
probably knew the domestic fowl aiready (Zeuner, 1 963) .  From there it spread to 
Persia, Mesopotamia and Egypt, reaching Greece in 800 B .C .  and Italy at a later date. 

The oldest remains of domestic fowl from the early La Tene period have been 
found in the Heuneburg (SchUle, 1 960) and Ladenburg (Gandert, 1 953) in Southern 
Germany. 

The oldest domestic fowl known in Holland has been found in the area of the 
Amsterdam Waterworks. The femur found at Eneolithic Vlaardingen is in all prob­
abil ity a later intrusion. Degerbøl ( 1 942) found a bone of a dornes tic fowl at the 
Eneolithic �ite of Kolind, (Denmark), in layer IV, which probably was an intrusion 
too. 

29 . Grus grus (L.) (Tabte 94) 
Five bones of the crane were found at the Eneolithic site of Vlaardingen and two in 
the Roman Castellum at Valkenburg (fig. 86, 87) .  Zeuner ( 1 963) mentions that the 
Romans kept tame cranes for their wives' and children's pleasure. 

The authors of the Dutch seventeenth century hunting book "Jacht-bedrijf" 
(quoted by Van Dam, 1 953) state "that in the past the crane used to breed in  boggy 
svvamps but that at that time they only came from the east during cold weather. The 
crane was considered excellent food".  This may explain why at the Medieval sites 
no crane bones were found. 

Voous ( 1 960) states that in Post-glacial Europe the crane bred in wooded and 
swampy areas. The bird is being exterminated rapidly, however, as its breeding 
grounds are disturbed. The crane takes refuge from man. 

30. Fulica atra L. (Tabte 95) 
Coot remains have been found at Eneolithic Vlaardingen only (fig. 88a) . The way the 
bones are damaged indicates that the birds were eaten . 

The hunting book "Jacht-bedrijf" states that coots were not appreciated highly as 
food (Dam, 1 953) .  This may account for the lack of coot remains at the Medieval 
sites. 
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Fig. 88.  Fulica atra - humerus : a, A/o9; ulna: b, AlF 1 5 ;  Columba livia dom. - humerus : 
c, V 1434;  Columba palumbus - sternum : d, V/1 1 8 .  I : I 
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Fig. 89. Corvus cf. corone - scapula: a A/F 8c . 

sternum :  d, 0/260 ; e, 0/2603 . 1 : l 
' I ,  humerus: b, A/G 21 c ;  ulna: c, A/O 7 ;  
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At present the coot is still occasionaIly eaten in the Netherlands. 
The coot is a resident, a winter visitor, and a passage migrant from early August 

till the middle of April . 

3I .  Colu1Ilba livia d011lesticus G11lehll (Table 96) 

Of the domestic pigeon three bones have been found: two sterna in the Late Medie­
val castie Huis te Men",ede and a humerus in the city of Amsterdam (fig. 88e). 

The two sterna do not differ from recent sterna. The humerus fragment is larger 
than those of recent domestic pigeons but smaller than those of wood pigeons. As it  
has been pro ved that the domestic pigeon occurred at Huis te Merwede, this humerus 
possibly belonged to a domestic pigeon too. 

32. Col1l1llba palwllbus (L.) (Table 97) 

Three sternum fragments of the 'vvood pigeon were found in Amsterdam at a site 
dated to the Late Middle Ages (fig. 88d).  

At present the wood pigeon is a passage migrant from October t i l l  November and 
from the end of J anuary till May, and a resident that adapted itself to urban life. So 
the presence of the wood pigeon in Medieval Amsterdam is not surprising . 

33. Corvlls ej. eorone L .  (Table 98) 

Three bones belonging to the carrion crow have been found at the Eneolithie site of 
Vlaardingen (fig. 89) and one at the Roman Castellum of Valkenburg (fig. 88d). 

There is a dose resemblance between bones of the carrion crow, the hooded crow 
and the rook. The carrion crow lives in Western Europe, the hooJed crow in Eastern 
Europe and their areas hardly overlap. The rook is a culture follower depending on 
open fields. If one considers these facts the most likely condusion is that the bones 
found at Vlaardingen belong to the carrion croW. 

3-r COlT liS lIIonedula L. (Table 99) 

A cranium and a pelvis fragment of the jackdaw were found at the Medieval castle 
Huis te Merwede. 

Favourite breeding-places of the jackdaw are chimneys and large buildings. 
At present the jackdaw is a resident and a passage migrant from October till No­

vember and from the middle of February till May. 
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c. Pisces - d. Mollusca 

C. P I S C E S  

A t  the sites o f  Eneolithic Vlaardingen and Zandwerven, o f  Roman Valkenburg and of 
Late Medieval Amsterdam numerous fish bones were found. Owing to the lack of a 
comprehensive collection of skeletons of recent fish it was impossible to i dentify 
most of the fish bones. Only the remains of sturgeon and pike could be identified 
with certainty. 

I. Acipenser sturio L.  

At the Eneolithic site of Vlaardingen numerous remains of the sturgeon were found. 
At the sites of Eneolithic Heke1ingen and Zandwerven, of Bronze Age Vogelenzang, 
of pre-Roman I ron Age Vlaardingen, in the Roman Castellum at Valkenburg, at the 
native settlement of the Roman period at Vlaardingen, and at Early Medieval Rijns­
burg a few sturgeon remains were found (PI . XXIIb). 

The sturgeon is an anadromous fish, ascending the great rivers to spawn. 
It is interesting to observe that while at the Eneolithic site ofVlaardingen sturgeon 

remains were very numerous, at the Vlaardingen sites from the pre-Roman I ron 
Age and from the Roman period only a few fragments were found. The more ,so as 
the sturgeon is known to have been a common fish in the delta of the Maas in histori­
cai times stil l .  At the beginning of this century it was still numerous in the B iesbos 
south of Rotterdam. Owing to the gradual pollution of the rivers and the dredging 
of the shallow places at the mouth of the great rivers - which are the possibie spawning 
ground of the sturgeon - the sturgeon has become ve ry rare recently (Verhey, 196 1 ). 

2. Esox lucius L. 

Remains of the pike have been found in  small numbers at some sites of all periods. 

D.  M O L L U S C A  

A t  several sites shells and snail-shells have been found, indicating that molluscs 
were collected and eaten (PI . XXIIc). 

I.  Mytilus edulis L .  

The shelIs of  musseIs have been found at the Eneolithic site of Vlaardingen (Bakker, 
private communication), and at the Eneolithic site of Zandwerven (Van Regteren 
Altena, private communication) . In Amsterdam twe1ve shelIs dating from the Middle 
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Ages were f6und 1. These shelIs \overe the size of recent mussels for consumption .  The 
mussel is a common mollusc along the coast of the Netherlands. 

2.  Cardium edule L. 

Three shelIs of the edible cockle have been found at the Late Medieval site in Am­
sterdam. The cockle is excellent eating and common along the coast. 

3. Ostrea edulis L .  

At the Roman Castellum at Valkenburg 202 shelIs of the oyster have been found.  
The Romans were ve ry fond of oysters. At an early date they made oysterbanks. 
They succeeded in keeping oysters fresh , probably in sea water containers, and 
transported them all over their Empire (Hintze, 1 934). 

4. Spisula subtruncata (Da Costa) 

Of the cut through-shell two shelIs have been found at the Late Medieval site in 
Amsterdam. The cut through shell is edi ble and at present common along the coast. 

5. Buccinum undatum L.  

Of the whelk 42 snail -shells have been found at the Roman Castellum at  Valken burg. 
The whelk is edi ble and at present common along the coast. 

6. Littorina Httorea (L.) 

Of the CDmmon periwinkle one snail-shell has been found at the Late Medieval site 
in Amsterdam. The animal is an excellent food and at present common along the 
coast. 

7. Ullio pictorulIl (L.) 

Two shelIs of the painters' unio dating from the Middle Ages have been found in 
Amsterdam. 

I. The author is indepted to Mr. S .  van der Spoel of the "Zoologisch Museum" at Amster­
dam, who kindly identified the molluscs found at Amsterdam. 



d. Mollusca - e. Cephalopoda 

8. Unio sp . 

Five shells of the unio have been found at the Roman Castellum at Valkenburg. 

9. Sueeinea ej. elegans Risso 

One shell of the amber snail has been found at the Late Medieval site in Amsterdam. 
The amber snail is to be found in brackish as well as in fresh water. 

E. C E P H A L O P O D A  

,Sepia offieinalis L .  

A t  the Roman Castellum at Valkenburg the internal skeleton of the cuttle-fish was 
found (PI. XXIIe). 

That the Romans liked ink-fish as they do nowadays is known (Hintze, 1 934). 

At the "terp" Wieremerschouw in the provinee of Groningen Van Giffen ( 1 9 1 3 )  
found another fragment of  this animal . 



C H A P T E R I V  

T H E  S P R E A D  A N D  C O N S O L I D A T I O N  

O F  S T O C K - B R E E D I N G  I N  N E O L I T H I C  A N D  

E N E O L I T H I C  E U R OP E  

When the coastal area of the Netherlands was inhabited for the first time i n  the late 
Eneolithic stock-breeding was nothing new in Europe. N ext to agriculture it had been 
known for at least 3000 years in Southern and Central Europe, and there are i ndica­
tions that in the Near East stock-breeding reaches back another 3°00 years. Reed 
( 1 96 1 )  discussed the real and fictitious evidence about domestication and keeping 
domesticated animals in the Near East. Re cam e to the conclusion that the oldest 
known domestic cattle have been found at the Ralafian site of Banahill and the D iyana 
plain in Northern I raq, dating from some 7°°0 years ago. For sheep the bones found 
at the cave of Shanidar and at the village of Zawi Chemi were of importance. 
I t was demonstrated by Perkins that about I I 000 years ago the people of Zawi Chemi 
had domestic sheep or that they domesticated sheep . Domestic goats were found i n  
J erich o and J armo, a t  the latter site from the oldest stratum (6500 B.C. )  upward. 
The oldest pigs are known from the upper, or ceramic-bearing, levels of the village­
farming community of Jarmo. Indications for the occurrence of the domestic dog 
are altogether doubtful and Reed comes to the conclusion that no real evidence for the 
existence of the domesticated dog is known at present, the very dog-like figures with 
curled tail found at Jarmo excluded. 

Together it is a meagre picture thus obtained about the real knowledge of early 
domestication of domestic animais in the Near East. Much work still has to be done 
by systematical collecting of bones at excavations, studying them as a whole and 
publishing all the facts so that it is possible for others to get a clear picture of the 
material and the results. 

If one considers the situation in Europe it is surprising to see that from the earliest 
Neolithic 1 settlements on record going back to the pre-ceramic phase not only the 

I .  The nomenclature for the successive periods as used by Neustupny (E. & J., 196 1 )  for 
Czechoslovakia has been followed mainly. As, however, the oldest Neolithic cultures (Proto­
Sesklo, Starcevo, Ki:iri:is, etc.) found in the Balkans have not been discovered in Czechoslo­
vakia' until now, these au thors divided the Neolithic in Early Neolithic (Bandkeramik) and 
Late Neolithic (Stichbandkeramik, Luzianky, Lengyel). These phases will be called Middle 
and Late Neolithic, while Early Neolithic I shall call the oldest Neolithic cultures found 
South of Czechoslovakia in the Balkans. In this way it is possibie to use one nomenclature 
for the whole of Europe. 
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five most important domesticated animais (cattle, sheepJgoat, pig and dog) were 
known but that the wild animais were of minor importance (Tab le 49, diagram 
LXXIII ) .  

The succession of the different cultures the stock-breeding of  which will be dis­
cussed in the following pages is well known. At present C 14 measurements enable 
us to know the exact dates of their appearance. For a better understanding they will 
be surveyed briefly on hand of some C 14 measurements of sites of the different 
periods. The Early Neolithic period ranges from the end of the seventh millenium 
till 4400 B .C .  

Argissa, Early Ceramic5 
Nea Nikomedeia, Pro to Sesklo l 
Gualarit, KorDs culture 2 
H6dmezovasarhely-Kotacpart, KorDs 

culture 2 
Katalzeg, KorDs culture 2 

GrN-4 1 45 7500±90 5550 B.C.  
Q 655 8 1 80 ± I 50, 6230 B.C.  
Bln-75 7090± 100, 5 14° B .C. 

Bln-I IS  
Bln-86 

6450± 100, 45°0 B .C. 
6370 ± 100, 4420 B .C .  

The Middle Neolithic ranges from ± 4400 B .C.- ± 4000 B .C .  

Zalavar, Bandkeramik culture 2 
Mohelnice, Bandkeramik culture 2 

EIsloo, Bandkeramik culture 4 
Korlat, B ilkk culture 2 

Bln-86 
Bln-I02 
Bln-I02a 
GrN-21 64 
Bln-I I 9  

6 1 80 ±  100, 423° B .C. 
6285 ± 100, 4335  B .C.  
6405 ± 100, 4455 B .C. 
6z7o ± 85 ,  4320 B .C. 
6440 ± 100, 4490 B. C. 

The Late Neolithic ranges from ± 4000 B .C.- ± 3500 B .C .  

Tiszapolgar-Czoshalom, HerpaJy 
culture • 

Hienheim, Stichbandkeramik 5  
Hamangia, Hamangia culture ' 

The Eneolithic starts ± 3500 B .C .  

Gumelnita, Gumelnita A2 culture 4 

Varasti, Boian B 4 
Habasesti, Cucuteni A '  
Valea Lupului, Cucuteni B '  
Seeberg Burgaschisee-Sild, Cortaillod 3 

GrN-I993 5854± 60, 3895 B .C. 
GrN-4832 5780 ± 85 ,  3830 B .C.  
GrN-I986 588o ± 70, 3930 B .C. 

GrN-3028 
GrN-3025 
GrN-I 987 
GrN-I 985 
GrN-I 982 
B-I I 9a 

5400± 90, 3450 B .C. 
5 7 1 5 ± 70, 3765 B.C.  
536o ± 70, 3410  B.C. 
5330 ± 80, 33 80 B.C.  
495o± 60, 3000 B.C.  
4750 ± 100, 2800 B.C.  

The Eneolithic ends with the onset of the Bronze Age around 2500-1 500 B .C .  

r .  (Godwin & Willis, 1 962). 
2 .  (Kohl & Quitta, 1964) .  
3 .  (Oeschger, Schwarz & Gfeller, 1 959). 
4.  (Vogel & Waterbolk, 1 963). 
5 .  (Vogel & Waterbolk, 1 967). 
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The first farmers in Europe who settled on the plains of Thessaly and Macedonia 
came from the Near East as is shown by the dose affinity of their culture with slightly 
older eultures found in Turkey ( Rodden, I 96 1 )  and the faet that they were familiar 
with stock-breeding. 

Boessneck ( I 960/ I96 I )  stud ied the bones collected by MilojCic during his excava­
tions in Thessaly (Argissa- and Otzaki-Magula near Larissa). He found that aiready 
in the lowest layers of the Otzaki-Magula site, belonging to the Proto-Sesklo eulture, 
domesticated specimen of cattle, sheep , go at and pig occurred while at the same time 
only a few remains of wild ani mais were found. Also in the folIowing periods the 
domesticated animais remained the most important at Otzaki-Mqgula. At the nearby 
site of Argissa-Magula pre-pottery Neolithic layers yielded bones of domesticated 
animais mainly (Boessneck, I 960, I96 I ) . The same situation was found by Higgs 
( I 962) in Macedonia (Nea Nikomedeia). 

In Roumania a number of publications on Early Neolithic bone finds has been 
issued during the last few years. The oldest known animal bones were found in the 
neighbourhood of Cluj (Gara Baciului) at a settlement of the Starcevo-Cris culture 
(Necrasov, I 96 I )  and at the settlements of the Starcevo-Cri� eulture at Le�ul  Vechi ,  
Valea Lupului ,  Glavane�tii Vechi and Pogore�ti (Necrasov, I 964). At these sites 
(with the exception of-Valea Lupului) the remains of domestic animais outnumber 
those of wild animais by far and hunting could have been only of minor importance 
for the meat supply. The bones from a Bandkeramik settlement present a slightly 
different pieture as wild animais reach a percentage of 34 % (Necrasov and Haimo­
vici, I 962b) .  This h igh percentage may be due to the faet that a layer ofthe much later 
Cucuteni AB culture with a high percentage of wild animais covere d the Bandkera­
mik layer and the possibility of mixing of the bone material from those two layers 
cannot altogether be exduded. 

The Eneolithie sites of the Boian, Gumelni�a, and Hamangia eultures (Necrasov & 
Haimovici, I 959, I 962b, I 966) show a low percentage of wild animais ; while at the 
same period the sites of the Pre-Cucuteni and Cucutini eultures show a higher percen­
tage of wild animais ; at Tru�e�ti  the remains of wild animais even outnumbered those 
of the domesticated animals( 44-.7%) (Haimovici, I 960, N ecrasov & Haimovici, I 962). 

Data about the animal remains from Neolithic and Eneolithie settlements in 
Hungary were published by Bokonyi ( I 958, I 959, I 96 Ib ,  I 962, I 964) . A few bones 
found at a Koros settlement belonged to domestic cattIe, dog and some wild animais. 
At a seeond site of the Koros culture however the remains were more numerous and 
the domesticated animais outnumbered the wild ones by far. More material is 
available from three settlements which yielded remains from the Bukk and Band­
keramik eulture and of two sites where material from the earlier Koros, Bukk and 
Bandkeramik eulture is found toget her with material of the later Theiss culture . The 
relatively high percentages of wild animais found at the sites of Lebo and Szegva'r 
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may have been effected by Theiss culture elements. The Theiss culture is related to 
the HerpaIy culture, which shows a ve ry high percentage of wild animais. The three 
sites of Folias Szilmeg, Gjtir-Papai Vam and Pomaz-zdzavlyaI where only the Bukk 
and the Bandkeramik culture were found show the low percentages of wild ani mais, 
which have been found in Bandkeramik settlements of Roumania, Bohemia and Cen­
tral Germany. 

In the Late Neolithic period the settlements of the HerpaIy culture show very 
high percentages of wild animais ; of the three sites of the Lengyel culture, Zengtir­
varkonyi had a percentage of 34 % of wild ani mais while at Pecsvarad-Aranyhegy 
and Villanyktivesd 26.9 % and I 1 %  was found.  The Eneolithic site of Tarnabod 
showed 1 8 . 7% wild animais, but Derecske showed a percentage of 1 0 % .  

I n  Bohemia the ani mal remains found at the settlement o f  the Bandkeramik culture 
near Bylany (Clason i .m.)  and those found in Slovakia at two sites of the Luzianky 
culture (related to the Stichbandkeramik culture) (Ambros, 1 96 I ) show that domes­
ticated animais predominate, as is also the case in the settlement of Makotrasy 
(Clason i .m . )  belonging to the TRB culture. In the Bandkeramik settlements l of 
Central and West Germany (Muller, 1 964 ; Stampfli, 1 965) and the Eneolithic settle­
ments of Weissenfels in Central Germany and Fuchsberg-Sudensee in Schleswig­
Holstein (Nobis, 1 95 5a ,  1 962), belonging to the TRB culture, wild animais are of 
little or no importance. On the Russian plains, in Switzerland, in Northern Europe 
and in England, regions the Bandkerrnik farmers did not reach, farming begins at a 
later date than in  Southern Europe but still considerably earlier than in  the provinces 
of North and South Holland. 

From Russia animal remains are known from the successive Eneolithic settlements 
of the Tripolje culture (Hanear, 1 956) of which the data available suggest that the 
earlier settlements have a high percentage of wild animais while the later show a 
decreasing nu mb er of wild animal bones . 

In  Denmark at sites of the Ertebølle culture (Degerbøl, 1 942) only domestic cattle 
and dog were found, at the settlements of the TRB culture, Bundsø and Kolind 
(Degerbøl, 1 939, 1 942), also pigs and sheepjgoat were found. According to Nobis 
( 1 955a) at Bundsø wild animais forrned only 2 % of all bones . 

J .  The relatively high pereentage (28 .8) of wild animaIs StampAi found for the Bandkeramik 
settlement of Muddersheim in West Germany is explained by the faet that this author uses 
lower limit values for attributing bones to the auroehs then other authors. Tf eompared, how­
ever, with the measurements Muller found for the auroehs in Central Germany most of the 
bones attributed to the auroehs are from domestieated eattle. The pereentage of the wild 
animaIs eould have been then J J .4, a value whieh falls it1 the limits found by Muller. 
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Data about the ani mal remains found at Late Neolithic and Eneolithic settlements 
in Switzerland and the adjoining :tiechtenstein were published by Hartmann-Frick 
( 1 960, 1965) ;  Josien ( 1 956) ; Boessneck, Jequierand Stampfli( 1 963) .  At thesettlements 
of the Rassen and Michelsberg cultures in Liechtenstein, �nd at the settlements of 
the Pfyn culture in Switzerland (Clason i .  p.) wild animais are of small importance, 
while at the Eneolithic settlements of the Pfyn culture at Pfyn and the Cortaillod 
culture at Seeberg Burgaschisee-Siid and Siid-West in Switzerland, the remains of 
hunted animais outnumber those of domesticated animais. 

In  England animal remains from two Eneolithic sites are known. At Windmill 
Hill (J oppe & Grigson, 1 965) bones of domestieated animais outnumber those ofwild 
animais ; the same is found at the settlement of Durrington Walls (Stone, Piggott & 
Booth, 1 954) of the Rinyo-Clacton culture. 

Although from France little or no data about animal remains from Neolithic and 
Eneolithic sites are known, Bailloud ( 1 964) gives some information about stoek­
breeding and hun ting in the Basin of Paris. He states that from the late Bandkeramik 
s�tes, eattle, sheep, goat and pig are known while remains of wild animais were un­
i mportant ; remains of the dog were not found. In the sites of the Eneolithic Chasseen 
culture domestieated animais were much more important than wild animais. The 
domestieated ani mais were mostly eattle, but goat, sheep, pig and dog were also 
found. The wild animais were red deer, roe deer, aurochs, wild boar and beaver ; 
there were also some indieations for fishing. In  the Late Eneolithic sites of the Seine­
Oise-Marne culture, however, remains of wild animais outnumber those of domes­
ticated animais. At the only site where the animal remains were more thoroughly 
investigated (Poulain-J osien, 1 958) 70 % of the bones belonged to wild animais. Of 
the domestieated animais, remains of eattle, sheep, pig and dog were found;  of the 
wild animais, red deer, roe deer, aurochs wild boar, wild horse and brown bear. The 
actual numbers of bones were not mentioned . 

The foregoing survey shows that in the Late Neolithie and Eneolithic period for 
the first time a differentiation ean be observed in the part hunting plays in the eeon­
omy of the different settlements. Whereas in the Early and Middle Neolithic period 
hunting is not ve ry important, in the Late Neolithic and Eneolithic period groups 
of farmers turn to hunting for their meat supply, while at the same time other groups 
in the same region, even belonging to the same culture, go on being traditional 
stock-breeders. This for instanee ean be seen in Hungary for the Lengyel settlements 
and in Switzerland by the two settlements of the Pfyn culture (Pfyn and Niederwil) 
and those of the Cortaillod culture (Seeberg Burgaschisee-Siid and Siid-West) . 

Af ter the discussion of the role hunting played in  the economy of Neolithic and 
Eneolithic people the eomposition of domestieated ani mais will be surveyed briefly 
( diagram LXIV-LXXI). I have calculated the pereentages of the domesticated spe­
cies separately, omitting the wild species ; in  this way the eomposition of the domes-
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ticated animais ofthe settlements can be compared with each other independently 
of the degree the farmers depend on hunting for their meat supply. Most i nvestiga­
tors just calculate the percentages of all the mammals together, sometimes even in­
cluding birds, which gives an u ntrue picture. 

When the percentages of the domesticated and the wild animais are considered 
several things can be observed. In Greece the small ruminants often played a ve ry 
important role ; the same is found for a number of the Bandkeramik settlements i n  
Central Germany. A t  all the other sites the cattle are the most important domesticated 
animais ;  in some cases the pig is the second in importance, in other the small rumi­
nants. The aurochs was very important as game, only in  Hungary, while in  all other 
countries the red deer was most important. The very high percentage of aurochs 
remains found at the sites of the Herpaly culture has influenced the percentages of 
domestic cattle slaughtered, which are somewhat lower then in the other Hungarian 
sites. The picture given by the percentages of wild and domestic animais of these 
two sites is very much the same. The horse, cat and rabbit were not yet known as is 
the case with the domesticated birds. To explain all the differences between the 
various settlements is impossible at the moment ; much more should be known about 
the environments of every site. It is als o impossible to find a pattern relating to the 
predominance of wild animais over domestic ones at present. The predominance of 
stock-breeding in  the Early and Middle Neolithic; is contrary to the opinion, until 
now vaguely stated, that farmers, alongside raisingcrops, onlygradually took to stock­
breeding, having in earlier periods only relied on hunting for their meat supply. 
Neither the idea of Nobis ( 1 955)  that the geographical position of a settlement, nor 
the idea ofBokonyi ( 1 958) that the cultural affinities of the inhabitants of a settlement, 
determine the compositi6n of the domesticated animais proves always true. Nor can 
the existence of secondary N eolithic cultures as postulated by Piggott ( 1 9  54) explain 
the difference between the two groups in the Late Neolithic and Eneolithie period ;  
the site of Durrington Walls in England, that should be secondary N eolithic, showed 
predominantly domesticated animais, whereas the sites of the Herpaly culture i n  
Hungary, which cannot b e  described as secondary Neolithic, show a high percentage 
of hunted animais. 



C H A P T E R  V 

C H R O N O L O G I CA L  A N D  E C O L O G I C A L  S U RV E Y  

O F  T H E  F A U N A L  A S S E M B LA G E S  

The first traces o f  habitation, dated to about 2400 B .C . ,  were found by Modderman 
( 1 956) and Glasbergen ( 1 96 1 ) .  From the foregoing Chapter i t will be dear that at this 
date farming and stock-breeding were firmly established in Europe, and it is impos­
sible to expect the inhabitants of this backward coastal region to have made any 
spectacular contribution to domestication. Only in historicai times did they become 
the well known cattle-breeders they are at present. 

I n  the southern part of this area, in the delta of the great rivers, Eneolithic people 
lived on the narrow, slightly raised banks of the creeks (Vlaardingen and Hekelingen). 
I n  the north they occupied a coastal barrier surrounded by tidal flats (Zandwerven) . 
The people l iving at the former sites were hunters who practised additional stock­
breeding. The people from Zandwerven were main ly stock-breeders (Chapter I I I ,  
A, B ,  C) .  

Glasbergen ( 1 961 ) ascribed a l l  these sites to  the Vlaardingen culture. According to 
Glasbergen this culture is a secondary Neolithic culture. However, Mesolithic 
hunters living on the narrow banks along creeles in the midst of extensive bogs might 
keep pigs and dogs, but no domestic cattle and small ruminants (the lade of any bones 
of the aurochs shows that the surroundings were not suitable for the larger Bovidae) . 
At the same time people at Zandwerven belonging to the same culture were stock­
breeders. So it is more l ikely that late Eneolithic farmers of the high er sandy soils 
moved to the west for some reason and adapted themselves to a great extent to their 
surroundings in the delta region, though still keeping some domesticated animais, 
while the farmers on 6pen grassland in the north remained stock-breeders. 

Af ter this first penetration of farmers into the coastal area, this are a has been 
continually i nhabited. It was not till the Middle Ages that man began to interfere 
with his surroundings by building dikes, lowering the water level, draining lakes and 
redaiming marshes ; in early times people had to keep to the higher situated coastal 
regions and the narrow banks along the creeks. Only during some drier periods it 
was possibie to live on the peat as happened in  the pre-Roman Iron Age in  the neigh­
bourhood of Vlaardingen. 

At all sites domestic cattie are the most important animais (Tab les 40, 4 1 ; dia­
gram I ) ,  second comes the domestic pig at late Eneolithic Vlaardingen and Heke-
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lingen, Middle Bronze Age Vogelenzang, Roman Valken burg, Early Medieval Rijns­
burg, in Late Medieval Huis te Merwede and Amsterdam. I n  all other cases the 
small ruminants, usually sheep, come second. So from the Bronze Age till the Early 
Middle Ages the small ruminants were second in importance. This is the case both 
at sites Iying on the somewhat higher sandy, probably wooded, coastal area, and at 
those on the creek banks and on the op en peat. 

So from the Bronze Age till the Early Middle Ages there is a common way of 
stock-breeding independent of the surroundings in which people lived . The 
Roman Castellum at Valkenburg offers a different picture, probably because the 
garrison kept domestic pigs to meet their demand for pork. At Early and Late Medie­
val sites one cannot any longer count on the bones giving a clear idea of the way 
stock-breeding was practised. In the Late Medieval castle Huis te Merwede and the 
city of Amsterdam, the high percentages of domestic pig can be explained by the 
facts fi.rst that these animais were kept and fattened easily for the yearly slaughtering 
(that this was the case is show n by the fact that no remains of animais younger than 1 9  
months have been found and that orders are known t o  have been issued in the towns 
prohibiting the letting of pigs roam through the streets), and secqndly that for some 
reason the slaughtering of sheep was as mllch as possibie reduced in Medieval towns 
in Holland (Unger, 1 9 1 6) .  Perhaps this is connected with the manufacture of cloth , 
which had been an important metchandise for the Frisians from Roman times (the 
coastal area from Brllgge to the W'eser was called Frisia) . Frisian traders were 
found all over Europe, in the Early lVIiddle Ages even in Rome, where they had their 
own loggia (Lewis, 1 958) .  With the rise of the urban centres the manufacture of 
cloth was moved to the cities, with the result that cloth became an industrial prodllct 
and was not woven by the peasants who kept the sheep . In this connection it is inter­
esting to observe that together with the other finds utensils belonging to a "shearer" 
were found in Amsterdam (Van Regteren Altena, 1 966). 

Domestic cattle grew gradually smaller reaching their smallest size in  Roman Age, 
but remains of larger cattIe dating from the same time have been found. This was 
probably due to inJ1l1ence of the Romans, who were excellent cattle-breeders. CattIe 
tended to grow larger again during the Early and Late Middle Ages (diagrams XLVI , 
XLIX, LV-LVII) ,  only the horn-cores became smaller eontinllously (diagrams 
XLIV, XLV). 

At first the small rllminants were kept in small quantities only, but from the Bronze 
Age onward they were second in importance (Tables 4°, 4 1 )  af ter the domestie eattle, 
a fact which ean probably be l inked with the new fashion of woolen garments (Chap­
ter I lla,  20). Both goat and sheep were kept in small quantities in the late Eneolithie 
period, but goat outnumbered sheep . At later times sheep were kept usually and goats 
only occasionally. Goats may have been kept for milking, whereas domestic eattle 
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were kept mainly for the supply of meat, fat and hides. Even in the Early Middle 
Ages milk was not drunk, although milk dishes were known; cheese was used at an 
early date, but butter was supposed to be only for the rich till the Late Middle Ages 
(Baudet, 1 904) . The domestic pig must have been kept only for the supply of meat 
and fat ; the animaIs were mostly slaughtered young (Table 43 ; diagram X). Like 
domestic cattle, pigs grew smaller from Late Eneolithie times onward, to become 
larger again at Medieval times. 

The dog has been found at al most all settlements (Tab le 47 ; diagram LXI). At 
Vlaardingen it is the small breed of dog generally found in Neo- and Eneolithie 
settlements, usually called the turbary dog. At Hekelingen two bones of what may 
have been a large dog or a wolf have been found. At Roman Valkenburg four groups 
of dog were found, ranging from a miniature dog via a smalle r and larger form of the 
turbary dog to a larger dog (Chapter I l la, 4). The Medieval dog remains are too few 
to provide a good impression of the dogs in those days. 

The two horse bones that were found at late Eneolithie Hekelingen are no base 
to found any conclusions on about the nature of the horse. But as the environment 
was unsuitable for horses these remains may belong to a domestic horse. The bones 
found at the somewhat later Langeveld near Lisse belong partly to a ve ry young 
(6 months) individual, which may be considered a strong indication for domesti­
tication. In the Roman Castellum at Valkenburg, three possibly groups could be 
distinguished, a small native horse, and two larger forms (Chapter I l la, 1 4) .  The 
remains at the other sites are toa scanty to give a clear idea. 

The first known domesticated cat was found at Valkenburg either from the Roman 
or the Carol ingi an period. 

ane bone belonging to domesticated rabbit in all probability has been found at the 
Castle Huis te Merwede. 

The first known domestic fowl bone has been found in the settlement layers at the 
Amsterdam Waterworks near Bloemendaal dating from the pre-Roman Iron Age, 
i.e. not taking into account the femur found at late Eneolithie Vlaardingen. 

There are strong indications that domesticated goose and duck were kept by the 
Romans at their castellum at Valkenburg (Chapter I1Ib, I O ,  17, 1 8) .  

The domestic swan and the pigeon are known from the castle Huis t e  Merwede and 
the city of Amsterdam. In the Middle Age swans were commonly consumed (Baudet, 
1 9°4)· 

Wild animaIs were found in great numbers at late Eneolithie Vlaardingen and 
Hekelingen. Remains of red deer are most numerous followed by wild boar and 
beaver. af the carnivores remains of fox, brown bear, polecat, otter and marter were 
found. Remains from sand seal and gray seal show that sea mammals were hunted as 
well .  Fowling was important; at least thirteen species were caught, among them ducks 
and white-tailed eagles were the most numerous, Dalmation pelicans the most exotic. 
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Fishing for the anadromous sturgeon was important but other species were also 
caught. 

In  the folIowing periods hunting was of no importance ; occasionally a red deer, a 
wild boar, a roe deer, or a fox was caught. Red deer anders were collected in small 
quantities and used for the manufacture of various objects. The oldest known trophy 
of a red deer antler was found at the castle Huis te Merwede (Plate XIII ) .  

Fowling was still important in the  Middle Ages. Falconry was practised in catching 
hero ns and other species. Bitterns, herons, cranes, spoon-bills and ducks are among 
the species used in the Dutch kitchen as mentioned by Baudet ( 1 9°4). 



D I E R  E N  M E N S  I N  H O L L A N D S  VE R L E D E N  

Een onderzoek naar de dierenwereld i n  prehistorische e n  vroeg-historische tijden 
in de provincies Noord- en Zuid-Holland. 

K O R T E  S A M E N VATT I N G  

I n  dit werk wordt het beendermateriaal ( ±  1 0 000 gedetermineerde stukken) be­
handeld, dat gevonden werd bij opgravingen van nederzettingen van het late Eneo­
lithicum tot de Middeleeuwen en van grafheuvels uit de Brons- en IJzertijd, in de 
provincies Noord- en Zuid-Holland (kaart I, I I ,  I I I ,  IV en V) .  

N a de laatste ijstijd werd de zeespiege! regelmatig hoger en ontstond het zuide!ijke 
dee! van de Noordzee. Gedurende het vroege Subboreaal werden strandwallen ge­
vormd langs de zuidweste!ijke, centrale en noordwestelijke delen van de Nederlandse 
kust (Pons, Je!gersma, Wiggers & De J ong, 1963). Ongeveer 2400 v. Chr. werd het 
Hollandse kustgebied voor het eerst bewoond . In het zuiden woonde men op de 
smalle, enigszins verhoogde oeverbanken langs de kreken (Vlaardingen, Hekelin­
gen), in  het noorden op een strandwal omgeven door een u itgestrekt waddengebied 
en moerassen (Zandwerven). 

AIgemeen wordt aangenomen dat domesticatie en het uitoefenen van veetee!t voor 
het eerst in het Midden-Oosten plaats vond . Hoewe! hierover vee! gespeculeerd en 
geschreven is, zijn weinig betrouwbare gegevens bekend (Reed, 1 96 1 ) .  Beter is het 
geste!d met de kennis van het optreden van de eerste veete!ers in Europa dat gekolo­
niseerd werd in vier fasen door boeren die oorspronkelijk uit het Midden-Oosten 
kwamen. In de eerste en tweede fase (vroeg Neolithicum) vestigden zich boeren in de 
vruchtbare vI akten van Thessalie en Macedonie in Griekenland. In de volgende eeu­
wen namen zij bezit van de Balkan noordelijk tot in Hongarije. In de derde fase (mid­
den Neolithicum) vestigden zich Bandkeramische boeren zover als de loess gronden 
reiken ten noorden van de Alpen. Gedurende de eerste drie fasen hadden de mensen 
een gemengd boerenbedrijf en wild was van ondergeschikt belang voor hun vlees­
voorziening (Tabel 49 ; Diagram LXII I ) .  

N a de  verspreiding van Bandkeramische boeren over een groot dee! van Europa 
viel de Bandkeramische cultuur u iteen in locale groepen (laat Neolithicum) die zich 
in de volgende periode (Eneolithicum) hergroepeerden tot enkele grotere eenheden. 
Hoewel boeren van enke!e van de locale gro ep en van de gedesintegreerde Bandkera­
mische cultuur in Europa zich ook buiten het loess gebied vestigden (Rossener cul­
tuur) waren het boeren van de n ieuwe eenheden die zich als eersten over die delen van 
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Europa verspreidden die tot dan schaars bewoond werden door Mesolithische jagers 
en vissers. Gedurende deze vierde kolonisatiefase had een differentiatie p laats van 
groepen die op oude wijze door slacht van huisdieren aan vlees kwamen en in groepen 
die zich in meer of mindere mate aanpasten aan hun omgeving en op jacht gingen 
(Tabel 49 ; Diagram LXIII ) .  Een gelijke differentiatie kan opgemerkt word en in de 
gebieden die in  de eerste drie fasen gekoloniseerd werden . 

De opeenvolging van de verschillende cu Itu ren waarvan de veeteelt in  hoofdstuk 
IV besproken werd is algemeen bekend, terwij l  C 14 metingen ons tegenwoordig de 
ongeveer ju iste data van hun op tre den leert kennen. 

Zo kan aangenomen word en dat het vroege Neolithicum loopt van het einde van 
het 7de millenium v. Chr. tot ± 4400 v. Chr. ,  het m idden Neolithicum van ± 4400 
v. Chr. tot ± 4000 v. Chr. , het late Neolithicum van ± 4000 tot ± 3500 v. Chr. en 
dat het Eneolithicum ± 3500 v. Chr. aanvangt. 

De nomenclatuur van de opeenvolgende periuden is hoofdzakelijk gegrond op het 
werk van E. en J . NeustupnY ( 1 96 1 )  zoals deze werd uitgewerkt voor Tsjechoslo­
wakije. Daar echter in Tsjechoslowakije de oudste Neolithische culturen d ie op de 
Balkan gevonden worden, tot nu toe niet werden aangetroffen (Proto-Sesklo, Star­
cevo, Karas enz . )  verdeelden deze auteurs het N eolithicum in vroeg (Bandkeramiek) 
en laat (Stichbandkeramik, Luzianky, Lengyel) Neolithicum. Deze perioden zullen 
hier midden en laat Neolithicum genoemd worden terwijl ik vroeg Neolithisch de 
oudste Neolithische culturen noem die ten zuiden van Tsjechoslowakije gevonden 
worden. Op deze wijze is het mogelijk Europa als een geheel te overzien. Van Italie, 
Spanje, Portugal, Frankrijk en Engeland zijn geen of weinig go ed gepubliceerde ge­
gevens bekend over veeteelt in de besproken perioden. Het was hierdoor niet moge­
lijk West-Europa in de besehouwing te betrekken. 

De eerste bewoning in Holland was laat Eneolithisch. De bewoners van Vlaardin­
gen en Hekeiingen waren veetelers d ie echter voor een groot deel van jacht afhankelij k  
waren voor hun  vleesvoorziening, terwijl de  bewoners van Zandwerven hoofdzakelijk 
veetelers waren (Hoofdstuk I I ,  A, B, C). Glasbergen ( 1 96 1 )  schreef deze nederzet­
tingen toe aan de Vlaardingen cultuur die h ij als secundair Neolithisch beschouwt. 
Wanneer echter Mesolithische jagers in het Zuid-Hollandse deltagebied ten dele 
overgegaan zouden zijn op veeteelt, zouden zij in dat milieu varkens en honden ge­
hou den hebben maar geen runderen, schapen en geiten (het ontbreken van de oeros 
toont aan dat de omgeving ni et geschikt was voor grote runderen) .  Waarschijnlijker is 
dat laat Eneolithische boeren, om welke reden ook, van de hogere zandgronden naar 
het westen trokken en zich in het deltagebied in hoge mate aan het milieu aanpasten 
terwijl de boeren op het grasland in het no orden veetelers bleven. 

Na dit eerste doordringen van boeren in het kustgebied bleef dit onafgebroken 
bewoond. Het was echter niet voor de Middeleeuwen dat de mens op grote schaal i n  
het landschap begon in  te grijpen door het aanleggen van dijken, verlaging van de 
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grondwaterspiegel, drooglegging van meren en ontginning van moerassen. Daar­
voor was men gedwongen op het hoger gelegen duingebied en op de smalle oever­
banken langs de kreken te wonen . Slechts gedurende drogere perioden was het moge­
lijk zich op het veen te vestigen. 

Runderen waren steeds de belangrijkste huisdieren (Tabellen 40, 4 1 ; Diagram I ) .  
I n  het laat Eneolithische Vlaardingen en Hekelingen, midden Bronstijd Vogelen­
zang (Hoofdstuk I I I ,  E), Romeins Valkenburg (Hoofdstuk I I I ,  O), vroeg Middel­
eeuws Rijnsburg (Hoofdstuk I I I ,  R, S ,  T) en in laat Middeleeuws Huis te Merwede 
en Amsterdam (Hoofdstuk I I I ,  U, V) kwam het varken op de tweed e plaats, in alle 
andere gevallen de Ideine herkauwers, schaap en geit. Dat wil zeggen dat vanaf de 
Bronstijd tot de vroege Middeleeuvven dezelfde vorm van veeteelt beoefend werd on­
afhankelijk van het feit dat de boeren woonden op de zandige, waarschijnlijk beboste 
duinstrook, de oeverwallen of het op en veen. Alleen het Romeinse Castellum Valken­
burg geeft een ander beeld .  Dat het varken hier op de tweed e plaats komt is mogelijk 
toe te schrijven aan het garnizoen dat zelf varkens hield om aan een extra vraag naar 
varkensvlees te kunnen voldoen. In het laat Middeleeuwse kasteel Huis te Merwede 
en de stad Amsterdam kunnen de hoge varkenspercentages verklaard worden, ten 
eerste door het feit dat men geen varkens meer fokte maar alleen eenjarige varkens 
vetmestte VoOf de najaarsslacht (zie de weinige resten van jonge varkens, Diagram X) 
en ten tweed e dat in de Hollandse steden het slachten van schapen zoveel mogelijk 
werd tegengegaan (Unger, 1 9 1 6) .  Mogelijk hangt dit samen met de lakenweverij , 
laken was een belangrijk handelsobject in  die tijd .  

J acht was alleen belangrijk in Vlaardingen en Hekelingen. Vogelvangst in  Ylaar­
dingen, Hekelingen, Zandwerven, Valkenburg en Amsterdam. 

Runderen werden in de periode van het Eneolithicum tot de Romeinse tijd steeds 
kleiner (Hoofdstuk I lla ,  2 1 ) , terwijl  zij gec{urende de vroege en late Middeleeuwen 
weer in grootte toenamen (Diagrammen XLVI , XLIX-LI, LV-LVII) ,  alleen de 
horenpitten bleven ook in deze perioden kleiner worden (Diagrammen XLIV, 
XLV) . 

Zowel geiten als schapen (Hoofdstuk I I I  a, 20) werden in  kleine aantallen in  het 
Eneolithicum gehouden. In de latere perioden nam vooral het aantal schapen toe, 
wat misschien in verband staat met het in de mode komen van wollen kleding. 

Het varken (Hoofdstuk Illa ,  I S, 1 6) werd alleen gehouden voor het verkrijgen van 
vlees en vet. De dieren werden meestal jong geslacht en er zijn duidelijke aanwijzin­
gen voor najaarsslacht (Tabel 43 , Diagram X). Evenals de runderen werden ook de 
varkens kleiner vanaf het Eneolithicum om in de Middeleem",en weer in  grootte toe 
te nemen (Tabellen XII I ,  XVII-XXIV). De kiezen bleven echter ook in de Middel­
eeuwen kleiner word en (Tabellen XI ,  XII ,  XIV). 

De hond (Hoofdstuk I l la, 4) werd in al le perioden gevonden (Tabel 47) .  In  Vlaar­
dingen is het de kleine "turf" hond die algemeen in Neolithisch en Eneolithisch 
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Europa wordt aangetroffen .  In Romeins Valkenburg werden vier groepen gevonden, 
een dwerghondje, een kleinere en grotere vorm van de "turf" hond en een m iddel­
gro te hond. 

De twee beenderen van een paard (Hoofdstuk I lla, 14) gevonden te Hekelingen 
laten niet toe te zeggen of het om een gedomesticeerde of wilde vorm gaat. In het Ro­
meinse Valkenburg konden drie groepen onderscheiden worden, een klein inheems 
paard en twee grotere groepen. De resten gevonden in de andere vindplaatsen zijn te 
gering om iets over te zeggen. 

De eerste gedomesticeerde kat (Hoofdstuk I I I ,  I I ) werd in Valken burg gevonden, 
het is echter niet zeker of het tot de Romeinse of Karolingische Periode behoort. 

Een tibia van een naar alle waarschijnlijkheid gedomesticeerd konijn werd gevon­
den in Huis te Merwede (Hoofdstuk Illa, I ) . 

Een femur van een huishoen (Hoofdstuk I l Ib, 28) werd gevonden i n  de nederzet­
tingssporen uit de voor Romeinse IJzertijd op het terrein van de Amsterdamse 
Waterwerken bij Bloemendaa!. In de daarop volgende perioden komt het huishoen 
algemeen voor. 

Er zijn sterke aanwijzingen dat de gedomesticeerde gans en eend door de Romeinen 
in Valken burg gehouden werden (Hoofdstuk I lIb, I O, 17, 18) .  De gedomesticeerde 
zwaan en duif zij n  bekend uit het Huis te Merwede en de stad Amsterdam (Hoofd­
stuk I l Ib, 24, 2$, 3 1 ) .  In de Middeleeuwen werden zwanen algemeen gegeten. 

Resten van wilde dieren werden in gro te hoeveelheden gevonden in Eneolitisch 
Vlaardingen en Hekelingen. Resten van het edelhert waren het talrijkst, gevolgd 
door wild zwijn en bever (Hoofdstuk I lla, 17 ,  1 6, 3) .  Van de carnivoren werden 
resten van de vos, bruine beer, bunzing, otter, marter en wilde kat gevonden 
(Hoofdstuk I lla, $, 6, 7, 8, 9 en I O) . Resten van gewone en grijze zeehond laten 
zien dat ook op marine zoogdieren gejaagd werd (Hoofdstuk I l la, 1 2, 1 3 ) .  

De vangst van vogels was belangrijk, resten van tenminste 13 soorten (Tabel 48 , 
Diagram LXII) werden gevonden waaronder die van wilde eenden (Hoofdstuk 
H Ib, 9, I O) en zee-arenden (Hoofdstuk I l Ib, 27) het talrijkst waren, die van de 
kroeskoppelikaan (Hoofdstuk I lIb, 4) het meest exotisch. 

De vangs t van de anadrome steur (Hoofdstuk I IIc, I ) was belangrijk, maar ook 
andere vissoorten werden gevangen.  

I n  de volgende perioden was jacht onbelangrijk. Een enkel edelhert, wi ld zwijn, 
ree of vos werd buit gemaakt. Geweien van het edelhert werden in Ideine hoeveel­
heden verzameld voor het vervaardigen van verschillende voorwerpen. 

De jacht op vogels was in de Middeleemven nog belangrijk. Reigers werden ge­
jaagd met de voge!. Roerdompen, reigers, kraanvogels, lepelaars en eenden (Hoofd­
stuk I I Ib, 7, $, 29, 8 ,  9, I O) zijn soorten die algemeen in de Hollandse keuken van 
de Middeleeuwen gebruikt werden. 



)I01BOTHbIE 11 lIEJIOBEK B I1POIlIJIOM rOJIJIAH,1l;I111 

I1cCJIe.IJ.OBamre oKpY)KalOIl.(erO '1eJIOBeKa MHpa )KHBOTHhIX B .IJ.OHCTOpH'IeCKHe H 

paHHeHCTOpHlfeCKHe BpeMeHa B IJPOBHHUHlIX CeBepHalI I1 IO)KHalI rOJIJIaH.IJ.HlI. 

KpaTKHU 0630P 

B 3TOM TpY.IJ.e paCCMaTpI1BaeTClI MaTepHaJI KOCTHhIX OCTaTKOB / ± 1 0.000 YCTa­

HOBJIeHHhIX 3K3eMIJJIlIpoB/, HaU.IJ.eHHhIX B IJPOBHHUHlIX CeBepHalI H IO)KHalI rOJIJIaH­

.IJ.HlI IJPH paCKOIJKaX IJOCeJIeHHU, OTHOClIIl.(I1XClI K IJepI10.IJ.Y OT IJ03.IJ.HerO 3HeOJIHTa .IJ.O 

Cpe.IJ.HI1X BeKOB, I1 npH paCKOIJKaX KypraHoB 3nOXH 6POH3hI I1 )KeJIe3a KapThi 1 ,  2, 3, 

4 I1 5/. 

I10cJIe IJOCJIe.IJ.HerO JIe.IJ.HHKOBO ro IJepHO.IJ.a ypOBeHh MOPlI IJOCTeneHHO IJO.IJ.HH­

MaJIClI H B03HHKJIa lO)KHalI '1aCTh CeBepHoro MOplI. Bo BpeMlI paHHero cy6apKTI1-

'1eCKOrO IJepHO.IJ.a, 06pa30BaJIHCh B.IJ.OJIh lOrO-3aIJa.IJ.HOU, ueHTpaJIhHOU H ceBepo-

3aIJa.IJ.HOU '1aCTH IJ06epe)KhlI HH.IJ.epJIaH.IJ.OB IJeC'IaHhle BaJIhI /IIoHc, l1eJIrepCMa, 

BHrrepc H .LJ:e 110Hr, 1 963j. BnepBhle n06epe)Khe HH.IJ.epJIaH.IJ.OB CTaJIO 06HTaeMhIM 

npH6JIH3HTeJIhHO 2400 JIeT .IJ.O H.3 .  B lO)KHOU '1aCTI1 cTpaHbI IJOCeJIeHHlI HaX0.IJ.HJIHCh 

Ha Y3KHX, HeMHoro B03BhlweHHhIX OTMeJIlIX B.IJ.OJIh 3aBO.IJ.eU /BJIap.IJ.HHreH, XeKeJIHH­

reH/, a B ceBeHOU '1aCTH-Ha neC'IaHbIX BaJIaX, OKpY)KeHHbIX MeJIlIMH H 60JIOTaMH 

/3aH.IJ.BepBeHj. 

06Il.(enpHHlITO C'IHTaTh, '1TO .IJ.OMeCTHKaUHlI H 3aH5ITHe CKOTOBO.IJ.CTBOM BIJepBhle 

I1MeJIO MeCTO Ha Cpe.IJ.HeM BOCTOKe. HeCMOTplI Ha TO, '1TO 3TOT Bonpoc HeO.IJ.HOK­

paTHO paCCMaTpHBaJIClI H '1TO no 3TOMY Bonpocy MHoro HanHcaHO, OTHOCHTeJIhHO 

3Toro Bonpoca HMeeTC5I MaJIO .IJ.OCTOBepHhIX .IJ.aHHhIX /Pee.IJ., 1 96 1 /. JIY'lwe 06CTOHT 

.IJ.eJIO co CBe.IJ.eHHlIMH o nepBbIX CKOTOBO.IJ.aX B EBpone, KOTopalI '1eThlpeXKpaTHO 

3aCeJIaraCh 3eMJIe.IJ.eJIhuaMH, nepBOHa'laJIhHO npH6hIBWI1XI1 co Cpe.IJ.HerO BocToKa. 

B nepBOU H BO BTOPOU <jJa3e /paHHI1U HeOJIHT/ 3eMJIe.IJ.eJIhUhI CeJII1JIHCh B rpeUHI1 Ha 

IJJIO.IJ.0P0.IJ.HbIX paBHI1HaX <jJeccaJII1I1 11 MaKe.IJ.OHI1H. B Te'leHI1e CJIe.IJ.YlOIl.(I1X BeKOB OHI1 

3aH5IJIH ceBepHYlO '1aCTh EaJIKaHCKOro nOJIyocTpoBa BIJJIOTh .IJ.O BeHrpHH. B TpeThei{· 

<jJa3e /cpe.IJ.HI1U HeOJII1T/ 3eMJIe.IJ.eJIhUbI IJepHO.IJ.a JIeHTO'lHOU KepaMHKI1 noceJII1JII1Ch 

Ha JIeCCOBhIX 3eMJIlIX K ceBepy OT AJIbn. B Te'leHI1e Tpex IJepBhIX <jJa3 JIlO.IJ.I1 3aHH­

MaJII1Ch CMewaHHhIM 3eMJIe.IJ.eJIbHO-CKOTOBO.IJ.'1eCKI1U, a OXOTa c ueJIhlO cHa6)KeHHlI 

MlICOM HMeJIa .IJ.JIlI HI1X BTopocTeneHHoe 3Ha'leHI1e /Ta6JIHua 1 9, .IJ.HarpaMMa L XIII/ . 

IIocJIe Toro KaK 3eMJIe.IJ.eJIhUhI nepI10.IJ.a JIeHTO'lHOU KepaMI1KH paCCeJII1JIHCh Ha 

3Ha'lHTeJIhHOU '1aCTI1 EBponhI, KYJIbTypa JIeHTO'lHOU kepaMI1KI1 paCIJaJIaCh Ha 

MeCTHhle rpynnhI /n03.IJ.HI1U HeOJIHT/, KOTophle B Te'leHI1e CJIe.IJ.YlOIl.(eU 3IJOXH /3Heo­

JII1T/ CHOBa 06be.IJ.HHHJIHCh B HeCKOJIhKO 60JIbWI1X rpYIJIJ. XOT5I 3eMJIe.IJ.eJIhUhI HeKO­

TOPhIX MeCTHhIX rpynIJ IJepHO.IJ.a .IJ.e3HHTerpHpOBaHHOU KYJIhTyphI JIHHeUHO-JIeHTO'l­

HOU B EBpOIJe ceJII1JII1Ch TaK)Ke BHe JIeCCOB 06JIaCTeU /KYJIbTypa PecceHCKalI, B Tex 



2 1 2  
'IaCDIX EBpOnhI, KOTOPhIC ):(0 CHX nop 6hIJIH CKY):(HO 3aCCJICHhI OXOTHHKaMH H PhI60-

JIOBaMH ncpHo):(a MC30JIHTa, ncpBhIMH paCCCJIHJIHCh 3CMJIC):(CJIhll.hI HOBhIX 06pa30-

BaHHH. Bo BPCMl1 3TOH 'ICTBepTOH <pa3hI 3aCCJICHHl1 npoHcxo):(HT pa3):(CJICHHC Hacc­

JICHHl1 Ha rpynnhI H, KOTOPhIC ):(06hIBaJIH Ml1CO CTaphIM cnoc06 OH y6011 ):(OMaWHHX 

)l(HBOTHhIX, H Ha rpynnhI, KOTOPhIC B 60JIhWCH HJIH MCHhWCH CTcnCHH npHcnoc06H­

JIHCh K OKPY)I(alOll.\cJ;i, 06CTaHOBKC H 3aHl1JIHCh OXOTOH /Ta6JIHll.a 49, ):(HarpaMMa 

L XIII j. TIO):(06HOC pa3):(CJICHHC Ha6JIlO):(acTCl1 TaK)I(C B 06JIaCTl1X, KOTOPhIe 6hIJIH 

3aCCJICHhI B TC'ICHHC ncpBhIX Tpex <pa3. 

TIOCJIC):(YlOll.\HC pa3JIH'IHhIC KYJIhTyphI, CKOTOBO):(CTBO KOTOPhIX paCCMaTpHBaCTCl1 

B rJIaBC V, 06ll.\CH3BCCTHhI, npH'ICM aHaJIH3hI no C 1 4  MorYT HaM ):(aTh B HaCTOl1ll.\CC 

BPCMl1 ):(OBOJIhHO TO'lHYlO ):(aTY HX B03HHKHOBCHHl1. 

TaKHM 06pa30M, MO)l(CT 6hITh npHHl1TO, 'ITO paHHHH HCOJIHT np0):(OJI)I(aJICl1 OT 

KOHll.a 7-ro ThICl1'1CJICTHl1 ):(0 H .3 .  ):(0 ± 4400 ):(0 H .3 . ,  CPC):(HHH HCOmlT-OT ± 4400 

):(0 H.3 .  ):(0 ± 4000 ):(0 H .3 . ,  n03):(HHH HCOJIHT-OT ± 4000 ):(0 ± 3500 ):(0 H.3 . ,  a 3HCOJIHT 

Ha'laJICl1 ± 3500 ):(0 H.3 .  

,l],CJICHHC nOCJIC):(YlOll.\HX ncpHo):(oB OCHOBhIBaCTCl1 rJIaBHhIM 06pa30M Ha TPY):(C E. 

H 11. HcycTynHhI / 1 96 1 /. 3TO ):(CJICHHC 6hIJIa pa3pa60TaHo ):(JIl1 4CXOCJIOBaKHH. 

O):(HaKo H3-3a Toro, 'ITO B 4CXOCJIOBaKHH ):(0 CHX nop HC BCTpC'IaJIHCh OCTaTKH 

KYJIhTYP ):(pCBHcro HCOJIHTa, KOTOPhIC 6hIJIH HaH):(CHhI Ha IiaJIKaHaX /TIPOTO-CCCKJIO, 

CTapll.CBO, Kepec H T.):(./, 3TH aBTophI pa3):(CJIHJIH HCOJIHT Ha paHHHH /06pY'IHal1 

KcpaMHKa/ H n03):(HHH /Y30p'laTO-06pY'IHal1 KcpaMHKa, JlY)I(HaHKH, JlCH mCJIj. 3TH 

ncpHO):(hI MhI Ha3hIBaCM CPC):(HHH H n03):(HHH HCOJIHT, TaK KaK KYJIhTyphI paHHcro 

HCOJIHTa l1BJIl1lOTCl1 KYJIhTypaMH ):(pCBHcro HCOJIHTa, HaH):(CHhIMH K lOry OT 4cXOCJIO­

BaKHH. 3TO ):(aer HaM B03MO)l(HOCTh paCCMaTpHBaTh BClO EBpony O):(HOBPCMCHHO. 

O CKOTOBO):(CTBC B paCCMaTpHBaCMhIC ncpHO):(hI B I1TaJIHH, I1cnaHHH, I1opTyraJIHH, 

<ppaHll.HH H AH rJIHH HC HMCCTCl1 ):(OCTOBCPHhIX ):(aHHhIX, a TC KOTOPhlC ony6JIHKO­

BaHhI, HC):(OCTaTO'lHhI. TIo 3TOH npH'IilHC HCJIh311 6hlJIO BKJIlO'IHTh B paCCMOTpCHHC 

3ana):(HYlO EBpony. 

TICPBOC nOCCJICHHC B rOJIJIaH):(HH/ B lO)I(HOH H CCBCPH OH ce npOBHHll.Hl1X/ OTHOCHTCl1 

K ncpHO):(y TI03):(Hcro 3HCOJIHTa. )l(HTCJIH <l>JIap):(HHrCHa H XCKCJIHHrCHa 6hlJIH CKOTO­

Bo):(aMH, KOTOPhIC, O):(HaKO, ):(JIl1 cHa6)1(CHHl1 Ml1COM B 3Ha'lHTCJIhHOH CTcnCHH 3aBH­

CCJIH OT OXOThI, B TO BPCMl1 KaK OCHOBHhlM 3aHl1THCM )l(HTCJICH 3aH):(BcpBCHa 6hIJIO 

CKOTOBO):(CTBO /rJIaBa I I I ,  A, B, Cj. rJIaC6CprcH / 1 962/ OTHOCHT 3TH nOCCJICHHl1 K 

<pJIap):(HHrcpCKOH KYJIhTYpC, KOTOpylO OH paCCMaTpHBaCT KaK KYJIhTYPY BTOpH'IHOrO 

HCOJIHTa. Ko r):(a , O):(HaKO, OXOTHHKH ncpHo):(a MC30JIHTa B 06JIaCTl1X lO)I(HO-rOJI­

JIaH):(CKOH ):(CJIhThI 'IaCTH'IHO nCpCWJIH K CKOTOBO):(CTBY, OHH CTaJIH ):(cp)l(aTh CBHHCH 

H c06aK, HO HC ):(cp)l(aJIH KpynHoro poraToro CKOTa, OBCll. H K03 /OTCYTCTBHC 3y6pOB 

YKa3hIBaCT, 'ITO OKpY)I(alOll.\al1 cpc):(a HC no):(xo):(HJIa ):(JIl1 KpynHoro poraToro CKOTa/. 

IiOJICC BCPOl1THO, 'ITO 3CMJIC):(CJIhll.hI ncpHo):(a n03):(Hcro 3HCOJIHTa no KaKHM-TO 

npH'IHHaM nCpCCCJIHJIHCh c 60JICC BhICOKHX nCC'IaHhIX 3CMCJIh Ha 3ana):( H B 3Ha'lHTCJIh-
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HOM CTeneH,R npHcnoc06HJlHCb B o6J1acnlx ,f(eJlbTbI K OKpY)f(alOllJ,eH 06CTaHOBKe, B TO 

BpeMH KaK 3eMJle,f(eJlbllbl Ha OTKpbITbIX Jlyrax, Ha ceBepe, OCTaJlHCb CKOTOBO,f(aMH. 

ITocJle 3Toro nepBoro npOHHKHOBeHHH 3eMJle,f(eJlblleB B npH6pe)f(Hble 06J1aCTH, B 

3THX 06J1aCTHX 6e3 nepepblBa 06HTalOT JllO,f(H. O,f(HaKO He paHblIIe Cpe,f(HHX BeKOB 

nYTeM nOCTpOHKH nJlOTHH, nOHH)f(eHHH ypOBHH nO,f(nOlfBeHHbIX BO,f(, OCYIIIeHHH 03ep 

H OCBoeHHH 60JlOT, HalfHHaeTCH B 60JlbIIIOM MaCIIITa6e H3MeHeHHe JlaH,f(Wa<l>Ta lfeJlO­

BeKOM. ):(0 3Toro BpeMeHH lfeJlOBeK 6bIJI npHHY)f(,f(eH )f(HTb Ha pacnOJlO)f(eHHbIX BblIIIe 

,f(lOHax H Ha Y3KHX npH6pe)f(HbIX OTMeJlHX B,f(OJlb 3aBO,f(eii. TOJlbKO B TelfeHHe 60Jlee 

CYXHX nepHO,f(OB 6bIJlO B03MO)f(HO CeJlHTbCH Ha Top<l>HHHKax. 

Ba)f(HeHIIIHMH ,f(OMaWHHMH )f(HBOTHblMH BCer,f(a HBJlHJlCH KpynHbIH poraTbIH CKOT 

/Ta6mllla 40, 4 1 ; ,f(HarpaMMa 1/. Bo <l>Jlap,f(HHreHe H XeKeJlHHreHe nepHO,f(a n03,f(­

Hero 3HeOJlHTa, B <l>oreJleH3aHre Cpe,f(HeH 3nOXH 6POH3bI /rJlaBa 1lI, E/, PHMCKOM 

<l>aJlbKeH6ypre /rJlaBa IlI,O/, B PeHHc6ypre nepHO,f(a paHHero Cpe,f(HeBeKOBbH /rJlaBa 

1lI, R. S. T./ H B Xayc Te MepBe,f(e H AMCTep,f(aMe nepHO,f(a n03,f(HerO Cpe,f(HeBeKOBbH 

/rJlaBa 1lI, 11, V / CBHHbH 3aHHMaeT BTopoe MeCTO, BO Bcex ,f(pyrHx CJlYlfaHX Ha 

BTOPOM MeCTe HaXO,f(HTCH MeJlKHe )f(BalfHble )f(HBOTHble - OBlIa H K03a. 3TO CBH,f(e­

TeJlbcTByeT O TOM, lfTO HalfHHaH c 6POH30Boro BeKa ,f(0 paHHero Cpe,f(HeBeKOBbH 

COXpaHHJlaCb Ta )f(e caMaH <l>opMa CKOTOBO,f(CTBa, BHe 3aBHCHMOCTH OT Toro, )f(HJlH 

JlH 3eMJle,f(eJlbllbl B neClfaHOH, BepOHTHO nOKpbITOH JleCOM, nOJloce ,f(lOH, Ha npH-

6pe)f(HbIX BaJlaX HJlH Ha OTKpblTblX Top<l>HHHKax. E,f(HHCTBeHHO pHMCKaH KpenOCTb 

<l>aJlKeH6ypr npe,f(CTaBJIlleT C060H ,f(pyrylO KapTHHY. To, lfTO CBHHbH 3,f(eCb 3aHH­

MaeT BTopoe MeCTO, B03MO)f(HO 06bHCHHTh TeM, lfTO lfY)f(OH rapHH30H caM ,f(ep)f(aJl 

CBHHeH, lfT06hl y,f(OBJleTBopHTh 3KCTpeHHhle nOTpe6HOCTH B CBHHOM MHce. B paHHe 

Cpe,f(HeBeKOBoH KpenOCTH Xayc Te MepBe,f(e 11 B ropo,f(e AMCTep,f(aMe BbICOKHH 

npOlleHT CBHHeH MO)l(eT 6hITh 06bHCHeH, Bo-nepBhIX, TeM, lfTO 3,f(eCh 60JlhIIIe He 

pa3BO,f(HJlH CBHHeH, a BblKapMJlHBaJlI1 TOJlbKO O,f(HY CBHHhlO ,f(JlH oceHHero y60H /CM. 

He3Halfl1TeJlhHOe KOJlHlfeCTBO OCTaTKOB nopOCHT, ,f(HarpaMMa XI, 11, BO-BTOPhIX, TeM, 

lfTO B rOJlJlaH,f(CKI1X ropo,f(ax, no Mepe B03MO)l(HOCTH, nOOllJ,pHJlH y60H oBell /YHrep, 

19 1 6/. B03MO)l(HO, lfTO 3TO HMeJlO MeCTO B CBH311 c npOH3BO,f(CTBOM CYKHa, KOTopoe 

HBJlHJlOCh B TO BpeMH Ba)l(HbIM ToprOBhIM 06beKTOM. 

OXOTa HrpaJla POJlh TOJlhKO BO <l>Jlap,f(HH reHe, a TaK)f(e B XeKeJlI1Hre. ITTHlIeBO,f(CT­

BO - BO <l>Jlap,f(HHreHe, XeKeJlHHreHe, 3aH,f(BepBeHe, <l>aJlKeH6ypre H AMCTep,f(aMe. 

B nepHO,f( c 3HeOJlHTa ,f(0 PHMCKOH 3nOXI1 KpynHhIH poraThlH CKOT CTaHOBHJlCH Bce 

MeHhwe /rJlaBa III a, 2 1 /, OH CHOBa YBeJlHlfHBaeTCH B 3noxy paHHero H n03,f(HerO 

Cpe,f(HeBeKOBhH /,f(l1arpaMMhI XLVI, XLIX - LI, LV - LVII/, e,f(HHCTBeHHO OCHOBa 

poroB CTaHOBHTCH MeHhwe H B 3TH nepHO,f(bl /,f(l1arpaMMa XLIV, X LV /. 

B 3noxy 3HeOJlHTa ,f(ep)l(aJlHCh B He60JlhWHX KOJlHlfeCTBax KaK K03bl, nlK H OBlIhI 

/lJlaBa III  a, 20/. B n03,f(HeHIIIHe nepHO,f(hI YBeJlHlfHBaeTCH KOJlHlfeCTBO OBelI, lfTO, 

MO)l(eT 6b1Tb, HaXO,f(I1TCH B CBH3H CO BXO,f(HllJ,eH B MO,f(y IIIepCTHHOH O,f(e)f(,f(OM. 

CBHHhH / rJlaBa I l la, 1 5, 1 6/ ,f(ep)f(aJlHCh e,f(HHCTBeHHO ,f(JlH nOJlYlfeHHH MHca H 
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)IUlpa. TIO.D:BepraJlHCb y60lO npel1MYllI.eCTBeHHO MOJlO.D:bIe )!(I1BOTHbIe li. HMelOTCH 

Onpe.D:eJleHHbIe YKa3aHHH Ha TO, 'ITO y60H npOI1CXO.D:I1Jl oceHblO /Ta6JlI1l..(a 43, .D:l1ar­

paMMa X/. TIO.D:06HO KpynHOMY poraTOMY CKOTY, Ha'lI1HaH c nepl10.D:a :meOJlI1Ta, 

YMeHbIIIalOTCH 11 CBHHbl1, a B cpe.D:Hl1e BeKa OHI1 CHOBa CTaHOBHTCH 60JIbIIIe /Ta6JlI1IIa 

XIII, XVII,/. O.D:HaKO KopeHHbIe 3y6bI CTaHOBHTCH MeHbIIIe 11 B cpe.D:Hl1e BeKa /Ta-

6Jll1IIa XI, XII, XIV/. 

C06aKY /rJlaBa I I I  a, 4/ MbI HaXO.D:I1M BO Bce nepl10.D:bI /Ta6JlHIIa 47/. Bo <l>Jlap­

.D:I1HreHe HaX0.D:I1TCH MaJlaH "Top<!>HHaH" c06aKa, KOTopaH nOBceMeCTHO BCTpe'laeTCH 

B EBpone B nepl10.D:bI HeOJlI1Ta 11 :meOJlI1Ta. B PI1MCKOM <l>Jlap.D:HHreHe HaH.D:eHbI 

'IeTbIpe rpynnbI c06aK : KapJlI1KOBaH c06aKa, MeHbIIIero H 60JlbIIIerO BI1.D:a "TOP­

<!>HHaH" c06aKa, 11 Cpe.D:HHH c06aKa. 

TIo KOCTHbIM OCTaTKaM .D:BYx JlOIIIa.D:eH /rJlaBa I lla, 1 4/, HaH.D:eHHbIM B XeKeJlI1H­

reHe, HeJlb3H onpe.D:eJlI1Tb, OTHOCHTCH JlI1 OHI1 K .D:OMaIIIHeMY I1JlI1 .D:I1KOMY BI1.D:Y. 

B PHMCKOM <l>aJlKeH6ypre MO)!(HO 6bIJlO onpe.D:eJlI1Tb Tpl1 rpynnbI : O.D:Ha MaJlaH 

MeCTHaH JlOIIIa.D:b 11 .D:Ba 60JlbIIII1X BI1.D:a. OCTaTKI1, HaH.D:eHHbIe B .D:PYrHX paCKonKax, 

CJlI1IIIKOM He3Ha'lI1TeJlbHhI, 'IT06bI O HI1X rOBOpI1Tb. 

TIepBaH KOIIIKa /rJlaBa III ,  I I/ 6bIJla HaH.D:eHa B <l>aJlKeH6ypre, HO c YBepeHHOCTblO 

HeJlb3H CKa3aTb, OTHOCI1TCH JlI1 OHa K PI1MCKOMY nepl10.D:Y I1JlI1 )!(e K 3noxe KapOJlI1HroB. 

B Xayc Te MepBe.D:e 6bIJla HaH.D:eHa rOJleHb, no BceH BepOHTHOCTI1, .D:OMaIIIHero 

KpOJlI1Ka /rJlaBa III a, 1/. 

Ee.D:po .D:OMaIIIHeH KYPI1IIbI /rJlaBa III B, 28/ 6hIJlO HaH.D:eHO B OCTaTKax nOCeJleHHH 

H3 .D:0PI1MCKOH 3nOXI1 )!(eJle3a Ha Teppl1TOpl111 AMCTep.D:aMCKI1X rl1.D:POcoopy)!(eHHH 

B03Jle EJlYMeH.D:aJlH. B nOCJle.D:YlOllI.l1e nepl10.D:bI .D:OMaIIIHHH Kypl1IIa BCTpe'laeTCH 

nOBceMeCTHO. 

MMelOTcH .D:OCTOBepHbIe YKa3aHI1H Ha TO, 'ITO pl1MJlHHe B <l>aJlKeH6ypre .D:ep)!(aJlI1 

.D:0MaIIIHI1X ryceH 11 YTOK /rJlaBa III B, 1 0, 1 7, 1 8/. JJ:oMaIIIHl1e Jle6e.D:11 11 rOJly611 

H3BeCTHbI H3 Xayc Te MepBe.D:e 11 rop0.D:a AMCTep.D:aMa /rJlaBa III  B, 24, 25, 3 1/. 

B cpe.D:Hl1e BeKa Jle6e.D:11 nOBceMeCTHO ynoTpe6JlHJll1Cb B nl1wy. 

OCTaTKI1 .D:I1KI1X )!(I1BOTHbIX 6bIJlH HaH.D:eHbI B 60JlbWOM KOJlI1'1eCTBe BO <l>Jlap.D:I1H­

reHe 11 XeKenl1HreHe nepl10.D:a 3HeOJlI1Ta. OCTaTKH 6narOpO.D:HOrO oneHH 6bIJll1 

caMhIe MHOrO'lI1CneHHbIe, 3a HI1MI1 Cne.D:OBan Ka6aH 11 606p /rJlaBa I lla, 1 7, 1 6, 3/. 

M3 Xl1ll1.HbIX )!(I1BOTHbIX 6bIJll1 HaH.D:eHbI OCTaTKH JrI1CHIIbI, 6yporo Me.D:Be.D:H, xopbKa, 

BbI.D:pbI, KYHI1IIhI H .D:I1KOrO KOTa /rnaBa Il la, 5, 6, 7, 8, 9 11 I O/. OCTaTKI1 06bIKHoBeH­

Horo 11 ceporo TlOneHH CBH.D:eTenbCTBYlOT o TOM, 'ITO 11Mena MeCTO OXOTa TaK)!(e Ha 

MOPCKHX MneKOnHTalOllI.HX /rnaBa Il la, 11 12, 1 3/. 

Ba)!(HOe MeCTO 3aHI1ManO nTI1IIeBO.D:CTBO ;  6bIJll1 HaH.D:eHbI OCTaTKI1 no MeHbIIIeH 

Mepe 1 3-TI1 BH.D:OB nTI1II /rnaBa 48, .D:l1arpaMMa XL VIII/, 113 KOTOPbIX Hal160Jlee 

MHOrO'lI1CneHHbI OCTaTKI1 .D:I1KOH YTKI1 /rnaBa I IIB, 9, 1 0/ 11 opnaHa-6enoxBocTa 

/ r naBa I IIB, 27 .D:l1arpaMMa 77, 80 l j, a Hal160nee 3K30TI1'1eCKl1e - KY.D:PHBO ro neJlI1Ka Ha 

/rnaBa I IIB, 4/. 



Bax(Hoe MeCTO 3aHHMaJIa JIOBJIlI OCeTpa, HO TaK)!(e npoHcxoAHJIa JIOBJIlI .L\pyrHl( 

BH.L\OB pbI6. 

B nocJIe.L\YlOmHe nepHO.L\bI OXOTa TeplleT CBoe 3HaqeHHe. MMeeT MeCTO OXOTa 

Ha O.L\HHOQHblX 6JIarOp0.L\HbIX OJIeHeH, Ka6aHOB, KOCYJIb H JIHCHU:. Co6HpalOTClI B 

He60JIblIIHX KOJIHQeCTBaX pora 6JIarOp0.L\HOrO OJIeHlI .L\JIlI H3rOTOBJIeHHlI pa3JIHQHbIX 

npe.L\MeTOB. 

TIo-npe)!(HeMY OCTaeTClI Ba)!(HOH B Cpe.L\HHe BeKa OXOTa Ha nTHU:. B Cpe.L\HHe BeKa 

nOBceMeCTHO ynoTpe6JIlIIOTClI B rOJIJIaH.L\CKOH KYXHe TaKHe BH.L\bI nTHU: KaK - 60JIblIIall 

BbIllb, u:anJIlI, )!(ypaBJIb, KOJInHu:a H YTKH /rJIaBa I IIB, 7, 5, 29, 8, 9, 1 0/. 



2 1 6  List of ani mais 

List of the animais discussed 

MaIIlIllalia 

Alces alces (L.) - eik 

Balaenoptera physalus CL.) - com mon rorqual 

Bos primigenius Bojanus* - aurochs 

Bos taurus L. - domestic cattle 

Canis familiaris L. - dog 

Capra hircus L .  - goat 

Capreolus capreolus (L.) - roe deer 

Castor fiber L. - beaver 

Cervus elaphus L. - red deer 

Equus caballus L. - horse 

Eubalaena glacialis CBorovski)* - Biscayan right wahle 

Felis catus L. - cat 

Felis libica Forster* - Lybian cat 

Felis silvestris Schreber - wild cat 

Globicephalus melas (Traill)" - pilot whale 

Grampus orca (L.)" - kil ler whale 

Hal ichoerus grypus (Fabricius) - grey seal 

Lepus europaeus Pallas - brown hare 

Lupus lupus L." - wolf 

Lutra lutra (L.) - otter 

Martes martes (L.) - pine marten 

Mystacoceti - right whales and 

rorquals 

Oryctolagus cuniculus CL.) - rabbi t 

Ovis aries L. - sheep 

Odontoceti - toothed whales 

Putorius lutreola L. - European mink 

Putorius putorius (L.) - polecat 

Phoca vitulina (L.) - sand seal 

Phocoena p hocoena (L.)  - common porpoise 

Sibbaldus musculus (L.)" - blue whale 

Sus domesticus L. - pig 

Sus scrofa L. - wild boar 

Sus vitatus L. * - Indian wild boar 

Tursiops truncatus (Montague) - bottle-nosed dolphin 

Ursus arctos L. - brown bear 

Vulpes vulpes CL.) - fox 

A ves 

Anas clypeata L .  - shoveler 

Anas crecca L. - teal 

Anas platyrhynchos domesticus L. - duck 

Anas platyrhynchos L. - mallard 

Anas querquedula L. - garganey 

Anas strepera L .  - gadwall 

Anser albifrons (Scopoli) - white-fronted goose 

Anser anser (L.) - grey lag-go ose 

• Not found in the sites described in this volume. 

- eland 

- gewone vinvis 

- oeros 

- rund 

- hond 

- geit 

- ree 

- beyer 

- edelhert 

- paard 

- noordkaper 

- huiskat 

- Lybische kat 

- wilde kat 

- griend 

- zwaardwalvis 

- grijze zeehond 

- haas 

- wolf 

- otter 

- boommarter 

- baardwalvissen 

- konijn 

- schaap 

- tandwalvissen 

- nerts 

- bunzing 

- gewone zeehond 

- bruinvis 

- blauwe vinvis 

- varken 

- wild zwijn 

- Indisch wild zwijn 

- tuimelaar 

- beer 

- vos 

- slobeend 

- wintertaling 

- eend 

- wilde eend 

- zomertaling 

- krakeend 

- kolgans 

- grauwe gans 

MlleK01lII/1/alOulue 

- JlOCb 

- <l>HHBarr 

- 3y6p 

- KpynHbIH poraTbIH CKOT 

- Co6aKa 

- K03a 

- Kocyrrll 

- oo6p 

- orraropO.L(HbIH orreHb 

- Jlollla.L(b 

- CeBepHbIH KHT 

- KOlllKa 

- JlHBHHCKHH KOT 

- .LJ:HKHH KOT 

- rpeHrraH.L(CKHH KHT 

- .LJ:errb<jJI1H-KaCaTKa 

- CepbIH T10rreHb 

- 3alII.� pycaK 

- BOJlK 

- BbI.L(pa 

- KYHH�a 

- nOJlOCaTHK 

- KPOJlHK 

- OB�a 

- 3y6acTble KHTbI 

- HopKa 

- XopeK 

- 06bIKHoBeHHbIH T10rreHb 

- MopcKall CBHHbll 

- rOJly6oH nOJlOCaTHK 

- CBHHhll 

- Ka6aH 

- I1H.L(HikKHH Ka6aH 

- .LJ:eJlb<pHH 

- OYPbIH Me.L(Be.L(h 

- JlI1CH�a 

!lIllUI/bl 

- IIIHpoKoHocKa 

- l.J:HPOK 

- YTKa 

- .LJ:HKall YTKa 

- l.J:HpoK-TpecKYHoK 

- Cepall YTKa 

- Ka3apKa 6eJloJlo6all 

- CepbIH rYCh 



List of ani maIs 2 1 7  

Anser anser domesticus (L.) - domestic go ose - huisgans - .LJ:oMalllHHH rYCb 

Anser fabalis (Latham) - bea n goose - rietgans - IIInOpl.leBbIH rYCb 

Anser rabalis brachyrhynchus 

(Baill in) - pink-footed goose - kleine rietgans - MaJJbIH llInOpl.leBbIH rYCb 

A rdea c i nerea L. - hero n - blauwe reiger - UanJJlI 

Botaurus stellarus (L.) - bittern - roerdomp - BbInb-6yraH 

Branta bernicia (L.) - brent goose - rotgans - 4epHalI Ka3apKa 

Branta leucopsis (Bechstein) - barnacle goose - brandgans - Ka3apKa 6elIollleKalI 

Buteo buteo (L.) - buzzard - buizerd - KaHIOK 

Columba livia domesticus 

Gmelin - pigeon - huisduif - rOlIy6b 

Columba palumbus L. - wood pigeon - houtduif - JlecHoH rOlIy6b 

Corvus cornix L.* - hooded crow - bonte kraai - XoxlIaTalI BopOHa 

Corvus corone L. - carrion crow - zwarte kraai - 4epHalI BopOHa 

Corvus frugilegus L.* - rook - roek - rpa'l 

Corvus monedula L. - jackdaw - kauw - ralIKa 

Cygnus cygnus (L.) - whooper swan - wilde zwaan - Jle6e.ll.b-KIIHKYH 

Cygnus olor (Gmelin) - mute swan - knobbelzwaan - Jle6e.ll.b-llIHnYH 

Egretta alba (L.) - great white heron - grote zilverreiger - oOlIblllalI 6elIalI l..{anlIlI 

Fulica atra L. - coot - meerkoet - Jlblcyxa 

Gallus gallus domesticus L. - domestic fowl - hoen - KYPHl.la 

Gavia stellata (Pontoppidan) - red-throated diver - roodkeelduiker - KpacHo306alI rarapa 

Grus grus (L.) - crane - kraanvogel - )!(ypaBlIb 

Haliaeetus albicilla (L.) - white-tailed ea gie - zeearend - OplIaH-6eJJOXBOCT 

Mergus merganser L. - goosander - grote zaagbek - KpoxalIb 

Pelecanus crispus Bruch - Dalmatian pelican - kroeskoppelikaan - KY.ll.PlIBbIH nelII1KaH 

Platalea leucorodia L. - spoonbi l l  - lepelaar - KOlInHl.la 

Phalacrocorax carbo (L.) - cormorant - aalscholver - OOlIblllOH 6aKIIaH 

Pterodroma sp. - petrel - stormvogel - nypeBecTHHK 

Tadorna tadorna (L.) - soelduck - bergeend - neraHKa 

Pisces Pbl6bl 

Acipenser sturio L. - sturgeon - steur - OceTp 

Esox lucius L. - pike - snoek - IIO'Ka 

MolIlIsca MOJ1J/lOCKII 

Buccinum undatum L. - whelk - wulk - BOIIHHCTbIH POlKOK 

Cardium edule L. - cockle - kokkel - Cep.ll.l.leBI1.ll.Ka 

Littorina l ittorea (L.) - common periwinkle - gewone aliekruik - 06bIKHoBeHHalI 

IIHTOpl1Ha 

Mytilus edulis L. - mussel - mossel - M H.ll.HlI 

Ostrea edulis L. - oyster - oester - YCTpl1l.la 

Spisula subtruncata (Da Costa) - cut through shell - halfgeknotte 

strandschelp - Pe3eBHHI.la 

Succinea cf. elegans Risso - amber snail - barnsteenslak - .HHTapHall YJJHTKa 

Unio pictorum L. - painters unio - schildersmossel - necTpaH MH.ll.HlI 

Cephalopoda rono6oHozlle AtOnnlOCKU 

Sepia officinalis L. - inkfish - zeekat - KapaKaTHl.la 



2 1 8  P L ATE  I 

b. Lutra lutra: maxilla and mandibula (A). 

a .  Oryctolagus cuniculus : tibia (U). 



P L A T E  I I  

a. Canis familiaris : scapula (2 X ), femur (3  X )  and tibia (A) . 

b. Canis familiaris : humerus (2 X )  (A). 



220 P L A T E  I I I  

a .  Putorius putorius : mandibula (2 X )  (A). 

b. Ul'SUS arctos : skull (A) . 



P L A T E l V  

a. Putorius putorius : skuli G 1 9d (A). 

b. Putorius putorius : skuli F 1 8e (A). 

c. Putorius cf. putorius: skuli F 17a ( I )  (A). 

d. Putorius putorius : skuli G 2 Ia  (A). 

221 
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222 P L A T E  V 

a. Martes martes: maxilla, mandibula (2, x )  (B). 

b. Martes martes : skuli (2, x ), mandibula (2, x ), scapula, femur (A). 



P L A T E  V I  223 

a 

b 

Felis silvestris :  mandibula (A) . 



224 P L A T E  V I I  

a. Felis silvestris :  scapula, humerus (4 x ), radius (2 x), ulna (2 X )  (A). 

b. Felis catus : scapula, humerus, tibia, fibula, vertebrae (U). 



P LA T E  V I I I  225 

Halichoerus grypus: skulI, humerus, pelvis (A) . 



226 P L A T E  I X  

a .  Equus caballus : metapodia (O). 

b. Equus cabaIlus : radius (D). 



P L A T E  X 227 

a. Sus domesticus : maxi lla fragments (F) . 

b. Sus scrofa: skuli (2 x), mandibula (O). 



228 P L A T E  X I  

a. Sus domesticus : skuli, maxi Ila (2 X ), mandibula (U). 

b. SUS domesticus : mandibulae, one of a I month old pig, two with M3 erupting (U). 



P L ATE  X I I  229 



23° P L A T E  X I I I  

Cervus elaphus : an tier (U). 



P L A T E  X I V  23 1 

a. Cervus elaphus : mandibulae (A) . 

b. Cervus elaphus : mandibulae, two showing deformations round the alveoli CA). 



232 PLATE  XV 

Alces alces : mandibula (O). 



a
. 

C
ap

ra
jO

v
is

: m
an

d
ib

ti
la

e 
an

d 
lo

os
e 

te
et

h
 (A

).
 

b
. 

C
ap

ra
jO

vi
s:

 m
an

d
ib

u
la

e 
(F

).
 

"C
 

t"
" 

>
 

..
., 

�
 

:><
 

<:
 

tv
 

W
 

W
 



C
ap

ra
jO

vi
s:

 m
an

d
ib

u
la

e 
w

it
h 

te
et

h
 a

t 
di

ff
er

en
t 

st
ag

es
 o

f 
er

u
p

ti
on

 (
U

).
 

N
 

w
 

+- '"O
 

r
 

;.­ ..
., 

t%j
 

x
 

<:
 



a
. 

B
os

 t
au

ru
s:

 m
an

di
bu

la
e 

w
it

h
 t

ee
th

 a
t 

di
ff

er
en

t 
st

ag
es

 o
f 

er
u

pt
io

n 
(A

). 
b

. 
B

os
 t

au
ru

s:
 m

an
d

ib
u

la
e,

 w
it

h
 a

 s
et

 p
er

m
an

en
t 

te
et

h
 (A

).
 

'"d
 

r
 

;.
. 

>-l
 

t:l
 

:><
 

<:
 

- - tv
 

w
 

V\
 



P L A T E  X I X  

Q. Bos taurus: skuli fragment (G). 

b. Bos taurus : fractured humurus (G). 



PLATE XX  237 

a .  Bos taurus : metacarpal bones (O). 

',' 

b. Bos taurus : metatarsal bones (O). 



P LATE X X I  

a. Phocoena phocoena: vertebra (O). 

b .  Cetacea: bone fragments (O). 



P L ATE  X X I I 239 

a .  Gavia stellata: metacarpus (B). 

b. Acipenser sturio:  bony- plates (O). 

c. l\1ollusca: oister, whelk, unio, 

and Cephalopoda: inner skeleton fragments (O). 
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