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CHAPTER I

INTRODUCTION

Intheyears after World War I1the population in the western part of the Netherlands
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 barriers 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 Bloemendaal to be certain
of a regular fresh water supply. Here too archaeological finds are made but as the
material is found above 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 1860 Riitimeyer discussed the animal remains found in settlements of
successive periods in Switzerland; in 1949 Hescheler and Kuhn did the same again.
Nobis (1955) discussed the changes in the composition of the animal world in North-
west Germany, Requate (1956) the animals of three small Middle Age sites in
Schleswig-Holstein. Hartman-Frick (1960, 1961) studied the animal remains of the
successive settlements from the Eneolithic to Iron-age on the Eschner Liitzengtietle
and from the Late Neolithic till La Téne on the Borscht in Liechtenstein. Boess-
neck (1958) discussed Bavarian sites from the Middle Neolithic till the Middle Ages
while Békényi (1959) did the same for Hungarian sites of the Early, Middle and Late
Neolithic, Eneolithic and Bronze Age. This enumeration shows that there are still
many gaps in our knowledge about stock-breeding in Europe. In this work an at-
tempt has been made to fill this gap for the western Netherlands.

Theabsence of prehistoric bone finds in the sandy soils and acid bogsin 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-
chaeological material, but in the Netherlands they often occur somewhat later and
in a form adapted to local circumstances.

The provinces of North and South Holland form a part of the delta of the Rhine,
Maas and Scheldt and are thus situated on the important route from centra) Europe
to England. This narrow strip of land was inhabited for the first time in the Late
Eneolithic 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,
Jelgersma, Wiggers & De Jong, 1963). This coastalregion could be reached along the
large rivers or by following asearoutealong the coast. The settlementsiteshave been
found on the slightly raised banks of creeks or on the coastal barriers.

The first Neolithic people reaching the Netherlands belonged to the cultures of
the Danubian complex?, people who decorated their pottery with band-like orna-
ments (Bandkeramik culture). At the end of the fifth millenium B.C. 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 formed of several large houses (28-36 m long), cultivating
cereals and keeping domesticated animals. In the decalcified loess of South Limburg
no bones have been preserved. At the nearby Belgian site of Rosmeer? circumstances
were slightly better. The few bone fragments that could be collected there indicate
that domesticated cattle, small ruminants, and pig were 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-
malswerefound;these formed only asmall percentage of all the bones (Miiller, 1964).

After some 400 years the Bandkeramik people vanished, leaving no traces.

There are indications in the pollen-diagrams of the northern parts of the Nether-
lands that about 3000 B.C. 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 T'RB (Trichterbecher Kul-
tur) culture. In Belgium the Michelsberg culture occurs.

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 large Megalithic community graves. A grave belonging to a pre-Megalithic
phase has been found under the Megalithic tomb of Odoorn (Van Giffen, 19612). In

T. For the nomenclature see chapter IV.

2. If not cited otherwise the work of De Laet and Glasbergen (1959), 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 animal remains found at the excavations at Rosmeer.
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the Netherlands settlements have not yielded bone remains. From the settlement
Bundse in Denmark (Degerbel, 1939) and Diimmerlohausen in Germany (Vogel,
1939; Nobis, 1955) itis known that people kept domestic cattle, sheep, goat, pig, dog
and probably horse; several wild animals like red deer, wild boar, roe deer, elk, 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-
ture!. It is supposed that they were swift moving 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, 1959). At Anlo a cattle-kraal belonging to this culture was
discovered (Waterbolk, 1960). The only known settlement is the one of Zandwerven
where remains of the PF-beaker culture and the Vlaardingen culture(see below) 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 lived at the same place as the people
of the Vlaardingen culture but at a later date (Glasbergen a.o., 1962/63). At Oost-
woud their settlement is on the bank of a creek as in Vlaardingen. In the following
Bronze Age two large barrows were erected at the same place (Van Giffen, 1961/62).

The Late Eneolithic Vlaardingen culture has been discovered only recently; it was
described by Glasbergen (1961) and named by him after the most important find-
spot in the province of South Holland: Vlaardingen. At Hekelingen and Zand-
werven the Vlaardingen culture has been found too. At Vlaardingen and Hekelingen
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 hunting, fishing and fowling, while at the same time those who settled
in Zandwerven practised cattle breeding with additionally fowling and probably
fishing.

In the Bronze Age various Eneolithic groups were united into one culture. As
bronzes in graves are very scarce in the Netherlands, it is only possible to divide the
Bronze Age into three periods, Early (1600-1400 B.C.), Middle (1400-1000 B.C.)
and Late (1000-650 B.C.). During the Bronze Age the land was opened up inten-
sively, and many Bronze Age barrows lie on arable land with marks of ploughing
still preserved below them as in Oostwoud (Van Giffen, 19614/62) and Wervershoof
(Van der Waals, 1961) in North Holland.

1. 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 province of
Drenthe (Waterbolk, 1961). The fact that the quarters probably used as cow sheds
were as large as the dwelling parts indicates intensive cattle-breeding, although cere-
als were also cultivated. Large houses from the Middle Bronze Age are also found
near Deventer(Modderman, 1955) in the province of Overijssel. In South and North
Holland settlements have been found near Vogelenzang (Groenman-van Waateringe,
1961) and Zwaagdijk (Modderman, 1964), 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 urns — named Hilversum urns after the first place where they
were found, near Hilversum — penetrated into the coastal area from the south after
crossing the Channel. The settlement of Vogelenzang belongs to the Hilversum
culture (Groenman-van Waateringe, 1961). If one excludes the settlement of Zwaag-
dijk, which shows no definite cultural 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 urns under small barrows surrounded by a ditch, penetrated into the north-
ern part of the Netherlands. In the south Hallstat warriors settled as overlords,
leaving richly furnished 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, 1959). This was the cause that in the deforested land about 500 B.C.
sanddunes were formed and settlements and fields got covered with sand (Water-
bolk, 1959). As a result the population emigrated to the north where just at that time
the tidal flat area had became habitable for the first time. A close 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, 1962). The
same type of pottery is also found in North and South Holland in the settlements of
the “Spanjaardsberg’” near Santpoort (Modderman, 1961) and Alphenaan de Rijn
(Modderman, private communication).

The direct cultural contacts between North Holland and the northerncoastal area
are explained by the fact that a dry land connection then existed between the present
province of Frisia and West Frisia, part of the province of North Holland (Pons,
Jelgersma, Wiggers and De Jong, 1963; map IV).

About the beginning of our era the Romans colonized Holland south of the Rhine.
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After 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 Valkenburg in South Holland. According to Van Giffen (1949/1953) it
corresponds with the Praetorium Agrippinae of the Tabula Peutingeriana.

On both sides of the frontier the local inhabitants were farmers, living on the
peat like 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 after the fall of the Roman Empire in 499 no written sources
about Holland are known. At this time the people living 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 enlarge their Frankish Kingdom to the north.
Pepin the Short and Charles Martel already conquered parts of the Frisian realm,
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. After the
destruction 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 (1960) the three field 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, 1960) harnessing of horses was improved, enabling
people to use horses for ploughinginstead of oxen. The improvement of these energy
sources made it possible for the population to increase from the 11th till the 13th cen-
tury. Then it was necessary and possible 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 (recorded in 1018) (Slicher van Bath, 1960).

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 commerce were expanding, at strategic places glong the large rivers
tolls were founded, like the Castle Huis te Merwede on the southern bank of the
Merwede in the vicinity of Dordrecht. As castles and towns were rivals, the Castle
was not rebuilt after its destruction by the St. Elisabeth flood in 1421 (Renaud, 1947).



CHAPTER II

DESCRIPTION OF THE SITES

In this chapter a description will be given of thesites which are lettered A-V. These
letters will be used in the Diagrams I, X, XXXI, XLIII, LXI, LXII.

Sites A-C are Eneolithic, site D is transition Eneolithic/Bronze Age, sites E-H are
Bronze Age, sites ][-N are pre-Roman Iron Age, sites O-Q from Roman time,
R-S-T dates from the Early Middle Ages, U~V Late Micddle 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 after Pons, Jelgersma, Wiggers and De Jong (1963).

In Tables 40, 41 and Diagram I the percentages of the six mostimportant domes-
ticated animals, cattle, 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 animals and wild animals.

The Institutes which excavated or collected the animals bones are the following.

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

B.A.L — Biologisch-Archaeologisch Instituut, State University at Groningen.
G.D. - Geologische Dienst, Haarlem.

I.P.P. — Instituut voor Prae- en Protohistorie, University of Amsterdam.
R.O.B. — Rijksdienst voor het Oudheidkundig Bodemonderzoek (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 W. Glasbergen, W. 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. Bierma, the tables by Mrs. J. Steenhuisen-
Cazemier. The bones were numbered by Mr. J. Smit and Mr. H. Zwier.



10 Description of the sites

A. VLAARDINGEN
gem. Vlaardingen, province of South Holland

Excavated A.W.(W.)N., 1958
[.P.P. (Glasbergen), 1959, 1960

Dated C 14 GrN-2303 4330460, 2380 B.C.
GrN-2480 4190+ 70, 2240 B.C.
GrN-2304 4250+ 75, 2300 B.C.
GrN-2487 4280+ 100, 2330 B.C.

Literature:

ALTENA, J.F. VAN REGTEREN, J.A.BAKKER, A.T.CLASON, W,GLASBERGEN, W.GROENMAN-VAN
WAATERINGE & L.J.PONS,
1962. The Vlaardingen Culture, Helinium 11, pp. 3-35, 97103, 215-243.
1963. The Vlaardingen Culture, Helinium 111, pp. 39—54, 97—120.

GLASBERGEN, W., et al., 1961. In het voetspoor van A. E.van Giffen, pp.42—065s.

At Vlaardingen traces of a Late Eneolithic settlement have been found about three
meters below presentmeansealevel (N.A.P.). Peoplelived 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 especially 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,
living in a landscape with many creeks and swamps much like the present day Bies-
bos, south of Dordrecht, had adapted themselves to a large extent to their surround-
ings. Since probably wild animals were to be obtained easily in large quantities
they werespecialized hunters, fishermen and fowlers; 76 9, of the bones of mammals
are of wild species (Table 44). Of the 24 %, remains of domesticated animals those of
cattle are the most numerous, followed by pig, sheep, goat and dog. Since the bones
(those of the dog excluded) belong to animals 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 111, 15, 16).

Red deer and wild boar were the most important wild animals. The age at which
red deer were caught shows that the site was inhabited throughout the year (Table

44).

1. The bones found in the subsequent excavations will be discussed in 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 also roamed the shores
in search of large stranded whales; the smaller whales like common porpoise and

bottle-nosed dolphin may have been hunted.

B. HEKELINGEN
gem. Hekelingen, province of South Holland

Excavated R.O.B. (Modderman), 1950

Dated C 14 GrN-254 4200+ 120, 2250 B.C.
GrN-684 4080+ 85, 2130 B.C.

Literature:

MODDERMAN, P.J.R., 1953. Een neolithische woonplaats in de polder Friesland onder Heke-
lingen (Eiland Putten) (Zuid-Holland), Berichten van de Rijksdienst voor het Oudheid-
kundig Bodemonderzoek 1V, pp.1—10, with appendices.

FEEN, P.]. VAN DER & G.KORTENBOUT VAN DER SLUYS, 1953. Les vertébrés des fouilles de Heke-
lingen (Pays Bas), Manumalia XVI1I, 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, Helinium 11, pp. 3-35, 97-103, 215—243.
1963. The Vlaardingen Culture, Helinium 111, 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 6o m wide approximately. The remains were
found between 2.10—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 meat supply to a large extent on the wild animals to be caught
in the surroundings (Tables 3, 4). But they kept domesticated animals as well. Do-
mesticated cattle were the most important, followed by pig, sheep and goat. Of two
bones it can not be said with certainty whether they belonged to alarge dog or a wolf.
The horse remains are too few to conclude to wild or domesticated animals, but as the
biotope was unsuitable for horses, the conclusion may be that the latter were con-
cerned.

Although not as many bones were found as in Vlaardingen, thescarcity of fowl and
sturgeon remains attracts the attention. Even at Zandwerven 17 bird bones of four
species have been found (Tables 5, 6).
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C. ZANDWERVEN
gem. Opmeer former Spanbroek, province of North Holland

Excavated I[.P.P.(Van Regteren Altena), 1957, 1958.

Dated C 14 GrN-2221 3990465, 2040 B.C.

Literature:

ALTENA,]J.F. VAN REGTEREN, 1958. Nieuwe opgravingen van de neolithische nederzetting te
Zandwerven, gem. Spanbroek, Westfrieslands Oud en Nieuw 25, pp. 144—159.
1959. [dem II, Westfrieslands Oud en Nieuw 26, pp.155—-156.
1962. In: Altena, J.F.van Regteren, et. al. The Vlaardingen Culture, Heliniim 11,

PP- 3735, 97-103, 215-243.

ALTENA, J.F.VAN REGTEREN & ].A.BAKKER, 1961. De neolithische woonplaats te Zandwerven
(N.H.). In: In het Voetspoor van A.E.van Giffen, pp.33—4o0.

CLASON,A.T., 1962. De dierresten. Nieuwe opgravingen van de neolithische nederzetting te
Zandwerven, gem. Opmeer, Westfrieslands Oud en Nieuw 29, pp.210-219.

GIFFEN, A.E.VAN, 1930. Die Bauart der Einzelgrdber, Leipzig, p. 160.

In the southernmost part of the sandy ridge on which Zandwerven is situated, al-
ready in 1927 traces of an Eneolithic settlement were found by J. J. Butter. During a
first investigation in 1929 directed by Van Giffen (1930), followed much later by a
second and third by Van Regteren Altena (1958, 1959) in 1957, 1958, 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, however, 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, 1959). 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 1957-1958 some hundred bones were found. In a pit,
diameter 1.5, deep 0.5 m layers of mussels were observed, divided 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 (1930) also reported a layer of mussel shells (Mytilus edulis) and he
concluded that the inhabitants of Zandwerven must have been fishermen and hun-
ters.

Domesticated cattle,small ruminants,and pig can beexpected here. The surround-
ing land was open and the bogs to the east must have Been inaccessible for large
animals. The remains of fish and common porpoise point to fishery along the coast,
those of birds to fowling. Mallard, grey lag-goose and white-tailed eagle must have
been common.



Description of the sites 13

As the mussel shells have not been preserved it is impossible to form an opinion
about the role the mussel had in the food supply of the inhabitants of the settlement.
The picture obtained at present is that of farmers breeding cattle, while they in-
creased their meat supply by hunting, fishing and fowling, but to a smaller extent
than the people in Vlaardingen and Hekelingen did.

D. LANGEVELD NEAR LISSE
gem. Noordwijkerhout, province of North Holland

Collected K.VAN DE VELD, 1958.

The Langeveld near the village of Lisse is an old beach plain, later grown over by
peat. The bones discussed here were collected after the peat had been dug out and
no exact find level is known.

An attempt was made to date the bones palynologically. T'wo peat samples were
taken from two different bones. The pollen spectra obtained suggest that the bones
are from the end of the Eneolithic or from the beginning of the early Bronze Age
(Van Zeist, private communication). As all the bones are of the same colour and con-
servation it is assumed that they belonged together (Table 7).

The remains of domestic cattle are the most numerous. Important is the presence
of nine horse bones. Among the three mandibulae there was one of a young foal.
Most of the horse bones had been broken, which may indicate that they are the

remains of meals.

E. VOGELENZANG
gem. Bloemendaal, province of North Holland

Excavated I.P.P.(Groenman-van Waateringe) 1959, 1960.

Dated C 14 GrN-2997 3140470, 1190 B.C.

Literature:

GROENMAN-~VAN WAATERINGE, W., 196 1. Nederzettingen van de Hilversumcultuur te Vogelen-
zang (N.H.) en den Haag (Z.H.). In: In het Voetspoor van A.E.van Giffen, pp.81—92.

Vogelenzang is a settlement belonging to the early Bronze Age Hilversum culture,
the one of two of which bones have been preserved. The settlement was situated in
a field called “De Duintjes” (the small dunes) and was part of the old coastal barrier
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of the Zilk, belonging to the coastal barrier system of Vogelenzang-Hillegom-Lisse.
Foralong 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. Yetit was
possible to observe that most bones had been broken, in the way that was commonly
done to obtain the marrow.

Altogether 103 bones could be identified with certainty. They belonged to domes-
ticated cattle, pig, goat and/or sheep, and horse (Tables 8, g). 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 Eneolithic settlements of Vlaardingen and Heke-
lingen, with the small ruminants and the horse inthe third and fourth places (T'ables
40, 41). Wild animals were of no importance. Fiveteeth of agreyseal and the cartilage
shield of a sturgeon indicate hunting and fishing along the beach.

F. ZWAAGDIJK
gem. Wervershoof, province of North Holland

Excavated R.O.B.(Modderman), 1961.

Dated C 14 GrN—4243 3310460, 1360 B.C.

Literature:

MODDERMAN, P. J.R., 1964. Bijzettingen en bewoningssporen uit de Bronstijd te Zwaagdijk,
gem. Wervershoof, West-Frieslands Oud en Nieuww XXXI, pp.209-227, with supple-
ments.

MODDERMAN, P. ].R., 1964. Middle Bronze Age graves and settlement traces at Zwaagdijk, ge-
meente Wervershoof, Prov. North Holland; with appendices by J. Huizinga, J.]. Butler,
A. T. Clason. Berichten van de Rijksdienst voor het Oudheidkundig Bodemonderzoek.

pp.27-52.

Zwaagdijk is situated in an area that was inhabited for the first time in the late Eneo-
lithic or early Bronze Age. The oldest traces of human habitation have been found
at Oostwvoud nearby, where two Bronze Age barrows are situated on ploughed solil
containing Bell-beaker sherds (Van Giffen, 1961, 1962).

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 animal bones were found.
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All the bones are more or less broken.

Domesticated cattle were the most important animals 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,
1964) the landscape around Zwaagdijk must have been natural open grassland.

G. WERVERSHOOF
gem. Weivershoof, province of North Holland

Excavated I.P.P.(Van Giffen, Van Regteren Altena, Van der Waals), 1953, 1954.

Dated C 14 GrN-2359 3015455, 1065 B.C.
GrN-2168 2965+ 45, 1015 B.C.

Literature:

WAALS, J.D. VAN DER, 1961. De zool van tumulus XIIT bij,,De Ark’’, gemeente Wervershoof,
West-Frieslands Oud en Nieuzw XXVIII, pp. 53—80, with supplements.

The bones of Wervershoof were found in the second ringditch of a complicated bar-
row erected in the Middle Bronze Age. Van der Waals(1961) described it as follows
(abridged): Not long after the West Frisian area fell dry, immigrants in the new
country erected an enormous oval of posts on the flank of a ridge formed by the filling
up of a previous creek, a barrow was not constructed. Perhaps the posts were used for
other purposes after some time. After plants had overgrown this spot an inhumation
took place in a shallow grave and a mound was erected surrounded by a post-circle.
In the following period the barrow was used at several occasions, and twice the bar-
row was surrounded by a ringditch. Archaeologically the bones can 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 12). 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 fracture (Plate XIX, b).
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H. 00STWOUD
gem. Medemblik, province ot North Holland

Excavated I.P.P.(Van Giffen) 1956, 1957.

Dated C 14 GrN-797 3025+ 80, 1075 B.C.

Literature:

GIFFEN, A. E. VAN, 1961. Settlement T'races of the early Bell Beaker Culture at Oostwoud (N.H.).
Helinium 1, pp. 223-228.

GIFFEN, A.E.VAN, 1962. Grafheuvels uit de Midden-Bronstijd met nederzettingssporen van de
Klokbekercultuur bij Oostwoud. West-Frieslands Oud en Nieuw XXIX, pp. 198—2009.

During the excavations of twvo Bronze Age barrows in the vicinity of Oostwoud in
1956/57 directed by Van Giffen, not only a number of human skeletons were found,
but animal bones as well. The way in which these bones have been broken indicates
that they are the remains of meals.

As the barrows were situated on a culture layer with remains of the Bell-beaker
culture (Van Giffen, 1961°, 1962)and the topmost layersof 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 13).

In the Bell-beaker layer the remains of domesticated cattle, pig, sheep/goat,
horse and beaver were discovered. In all probability the worked fragment of the
canine from the lower 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 cattle, pig, red deer, beaver and hare
have been found. Most of the bones of the domesticated cattle were found in a pit of
barrow II and in two pseudo post-holes and one real post-hole from barrow I. 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 wasfound beside the
skeleton of the dead. Unfortunately the hare bones are lost, so that it was impossible
to describe them. Here it was clearly a grave gift, which probably had something to
do with the expectation of new life. 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
cattle, sheep/goat, pig, horse and man, most have been badly preserved. A cattle
astragalus was worked.
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I. ALPHEN AAN DE RIJN
gem. Alphen aan de Rijn, province of South Holland

Excavated R.O.B.(Modderman) 1961.

Literature:

MODDERMAN, P.].R., 1961. Opgravings- en vondstberichten in het kort. Westerheem 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, Modderman) and may
be dated to a period from the fifth to the third century B.C.

Remains were found of domesticated cattle, horse, wild boar and elk (Table 14).

J. HOOGKARSPEL
gem. Hoogkarspel, province of North Holland

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

Literature:

BAKKER, J. A., 1959. Opgravingen te Hoogkarspel 1. Het onderzoek van tumulus | en naaste
omgeving. West-Frieslands Oud en Nieuw XXVI, pp. 159-174.

FEEN, P.]. VAN DER, 1959. Vondstbeschrijving. In: Opgravingen in Hoogkarspel 1. l7est-Iries-
lands Oud en Nieuzo XXVI, pp. 175—-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 or 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 (Waterbolk, 1962).

According to Bakker (1959) the barrow and its surroundings could be divided
stratigraphically into eight parts

I. youngest arable soil under the tumulus

II. sod core of tumulus

II1. 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,

1956).

N.SPANJAARDSBERG NEAR SANTPOORT
gem. Velsen, province of North Holland

Excavated A.W.(W.)N.(Wieland Los and De Boone), 1951/1952.
R.O.B. (Modderman), 1955.

Literature:

MODDERMAN, P.].R., 1961. De Spanjaardsberg; voor- en vroeghistorische boerenbedrijven te
Santpoort. Berichten R.O.B. 10-11, pp.210—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 thinlayers 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! belonged to domesticated animals. 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.?

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 beanindication for the existence of the wolf asarethe
two bones found at Hekelingen (Tables 22, 23).

1, 2. Owing to a misunderstanding 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 include the numbers
and measurements of the bones in the tables. The following species were found in the second
part: dog 2; pig 10; red deer 2; roe deer 1; sheep/goat 41 (sheep 1/goat 3); cattle 262. In general
it does not alter the picture much, goat and roe deer were not found in the first part of the
material.
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An antler fragment belonging to a red deer and worked into a ring was found.

There was also 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 number of these bones has already been described by Loose (1961).

0. VALKENBURG
gem. Valkenburg, province of South Holland

Excavated B.A.I.(Van Giffen) 1942—43 and 1946—50.

Literature:

GIFFEN, A.E. VAN, 1049-1953. De Romeinse Castella in de dorpsheuvel van Valkenburg aan
de Rijn (Z.H.) (Praetorium Agrippinae).Il. De opgravingen in 1942/43 en 1946/50. 33e—
37e Faarverslag van de Vereniging voor Terpenonderzoek, with supplements.

CLASON,A.T., 1961. Some remarks on the faunal remains from the Roman Castellum at Val-
kenburg, prov. of South Holland. Palaeohistoria VIII, pp. 139—147.

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

Van Giffen found that the first castellum, erected 42 A.D., was probably used in
the invasion of Engeland in 43 and had room for two cohorts (1948). The third
castellum 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, about 100 A.D., had been erected instoneaswerethose of the succeeding
castella.

The site was occupied by the Romans till about 240 B.C. So the total duration of
the occupation isabout2oo years. Many layers of different periods made it extreme-
ly difficult 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 possibility that some of
the bones date from Medieval layers must be taken into account, although the num-
ber of find-groups that could contain Medieval material is small.

Of the domesticated animals cattle were the most important, followed by pig,
sheepandgoat, dog, horseand cat(Tables 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 animals. The large number of pig remains fits in with the
well-known fact that pork was the favourite meat of the Romans (Hintze, 1934;
Zeuner, 1963). It is possible that in addition to the animals they obtained from the
local 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 possible 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; anyhow 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 in fish-
ponds (Zeuner, 1963). At Valkenburg the remains of sturgeon and pike could be
identified. The remains of large cetaceans probablyindicate large stranded animals.
The Romans were very fond of oysters and they formed artificial oyster banks at an
early date (Zeuner, 1963). It is likely that for transport the animals were kept in big
containers filled with sea-water (Hinze, 1934) and thus sent everywhere inland. The
many oyster shells found at Valkenburg probably belonged to animals collected
somewhere in the neighbourhood. Other molluscs like whelks and cockles were also
eaten. The internal skeleton of an inkfish may indicate that at that time the Roman
soldiers occupying Valkenburg consumed these animals, since it was as common in
Italy at that time as it is at present.

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

P. VLAARDINGEN
gem. Vlaardingen, province of South Holland

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

Literature:

VERMEER, K., 1962. Opgraving- en vondstberichten in het kort. Westerheem X1, 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 animals cattle are the most important, followed by small
ruminants and pig. Relatively many horse remains have been found (Tables 40, 41).
Two bones belonging to domesticated fowl were found and eleven to 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 in the
preceding pre-Roman Iron Age, very different from the one in Eneolithic Vlaar-
dingen.

Q. VELSEN
gem. Velsen, province of North Holland

Excavated A.W.(W.)N. (Calkoen and Schotman), 1961/1962.

Literature:

CALKOEN, H. J., 1964. Opgravings- en vondstberichten in het kort. Westerheem 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 old dunes.

Among the animal remains those of domesticated cattle 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 general the same pattern of stock-breeding was followed as at Vlaardingen
during Roman times and the preceding periods.

R., S, T. RIINSBURG
gem. Rijnsburg, province of South Holland

Excavated R.O.B.(Halbertsma), 1961.
[.P.P. (Van Regteren Altena), 1962/63.
B.A.IL. (Van Es), 1963.

Literature:

Opgravings- en vondstberichten in het kort. IWesterheem 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 100 m wide and communicated with the “‘Oude Rijn”’, the main course of
the Rhine. During the following 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, 31). S would be the bones found in the creek, which are likely to have be-
longed to animals 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 animals (diagram I) of the three groups, it
becomes evident that they are very muchalike. 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 gth till the 12th
century.

Domesticated cattle were the most important animals, followed by pig, sheep and
goat (Tables 40, 41).

Leaving the Valkenburg excavation out of consideration this is the first instance
of a post- Bronze Age settlement where the small ruminantsare outnumbered by the
pig. For all periods between 300 and 1100 Lewis (1958) 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 alarge cetacean. Red deer antlers were collected as is indicated by
a few worked pieces and a waste one.

Asno 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 animal. Re-
mains of sturgeon and other fish indicate fishery to a certain extent.

U. HUIS TE MERWEDE
gem. Dubbeldam, province of South Holland

Excavated Monumentenzorg (Renaud) 1941.

Literature:

RENAUD, J. G.N., 1947. Het middeleeuwse lLasteel en de archaeologie. In: Oudheidkundig bodem-
onderzoek in Nederland, Meppel, pp. 427—444.

The late Medieval castle ‘“Huis te Merwede’ — 14th. century — is situated near the
town of Dordrecht, on the southern bank of the river Merwede.
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According to Renaud (1947) 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
1421, but one of the walls is still to be seen 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 1350 and 1421.

Huis te Merwede is the only site where all the domesticated animals, except the
horse, that could be expected at that time were found (Tables 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 animals are a bone of ahare and the antler of ared deer. The
last piece still shows the nail-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. AMSTERDAM
gem. Amsterdam, province of North Holland

Excavated [.P.P.(Van Regteren Altena), 1958.

Literature:

ALTENA, H. H. VAN REGTEREN, 1966. Stadkernonderzoek van Amsterdam. Groningen.
CLASON, A.T., 1966. Pluimveeteelt en jacht. In: H. H.van Regteren Altena. 1966. Stadskern-
onderzoek van Amsterdam, pp.77-94.

At the site of the former St. Pietersgasthuis (hospital), the later Binnengasthuis, pot-
tery and bones were found during an excavation. The pottery sherds made it possible
to date the largest part of the bones as belonging to a period between 1373 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 animals (Tables 38, 39) only remains of the horse are lacking;
obviously this animal was not consumed. Domesticated cattle, pigs, small ruminants,
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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 animals and the sale of meatwas very
strictly regulated in towns. Unger (1916) mentions that in the Middle Ages the
slaughtering of sheep in Amsterdam and other towns was as much as possible 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 animals were kept but not
reared in town. Only @ & mandibulae and maxillae 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 the Middle Ages woods where the heron 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, 1965) to revive
the diminished population of these birds, which were rigorously hunted when fully
grown. At present spoon-bills are not found in England. When Duke Albert’s
wife visited Amsterdam (1420) she was offered nineteen herons and fifteen pikes.

Fishing for fresh water fish was important in Medieval Amsterdam. The fishery
in the Voor- and Achterburgwallen (canals) 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(1916) 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 cockles and

periwinkles were found.



CHAPTER III

DESCRIPTION OF THE ANIMALS

More than a century ago the basis for the research into the ancestry and development
of the domesticated animals was laid by the Swiss Riitimeyer (1860), who discussed
the well preserved animal remains from the then newly 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 animals. 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 fact 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 fact that the populations of domesticated animals consisted of
males and females at any rate (Boessneck, 1958; Von Leithner, 1927; Reitsma, 1932;
Nobis, 1954). Furthermore castration must have been known and practised and the
possible presence of castrated animals must be taken into account.

Since Von Leithner (1927) described the great sexual dimorphism of theaurochsit
is taken for granted that the large and small domesticated cattle generally found are
identical with the larger bulls and smaller cows, while the picture is often obscured
by the existence of male and female castrates (Nobis, 1954). At present it is generally
accepted that the ancestor of domesticated cattle was the aurochs (La Baume, 1947;
Nobis, 1954; Boessneck, 1958) and not a smaller hypothetical wild cattle species which
older authors saw next to the aurochs as the ancestor of the domesticated cattle.

The opinion prevailing nowadays is that sheep and goat were domesticated in the
Near East (Boessneck, 1955; 1958; Reed, 1960) 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 still uncertain (Boessneck, 1955; 1958; Pélloth, 1959).

The domesticated pig descended of the European wild boar, Sus scrofa, as was
clearly demonstrated by Reitsma (1935) 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 150-100 years ago (Zeuner, 1963), and are now mixed to a high degree
with the domesticated European pigs.
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There is still much discussion about the ancestry of the dog and the horse. It can
be assumed that the dog descends from a Canide at any rate, in a narrower sense Canis
s.str. (Boessneck, 1958). Whether this could be either the ancestor of the dingo (Zeu-
ner, 1963) or a small wolf remains to be proved as Zeuner (1963) already stated.
Ancestor of the domestic horse is the Equus caballus przewalski according to Nobis
(1955); Zeuner (1963) on the other hand thinks that Equus caballus gmelini anticus,
the tarpan, is ancestor of the domestic horse.

Because of 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 come from Near
Asia, where the Burman wild fowl, its ancestor, still lives in the woods (Gandert,
1953).

Little is known about the domestication of ducks, geese, swans and pigeons; even
at present the wild forms of the first three arestill common birds inthe Low Countries.

Generally it is taken for granted that while the first domestication took place in the
Near Eastand domesticated animals 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, 1962).

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 Eneolithic site of Vlaardingen a large number of bones of several
species was used for the manufacture of tools (Walvius, 19610), at sites from later
periods a few worked red deer antler fragments are found at most.

Owing to the fact that most bones were broken it was possible 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 according to Duerst (1930) and
noted in mm. For the small mammals and small birds the measurements were taken
with an accuracy of 0.1 mm; the circumference at the base and the length of the horn-
cores with an accuracy of 1 mm; all the other measurements were taken with an
accuracy of 0.5 mm. For the measuring a calliper and a tape-measure were used. In
order to calculate the percentages a slide-rule was used.

The teeth in the upper and lower jaw are numbered backwards using small letters
for the deciduous teeth and capitals for the permanent ones. So p;p,p; indicate the
milk molars of the lower jaw, while P1P2P3P‘M!M?2M?3 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 animals 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.

Of the vertebrae only atlas and epistropheus are mentioned, if they were the only
piecés found of a species the other vertebrae are also mentioned. The ribs were not
identified. The total of the unidentified vertebrac 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 differentsitesare marked in the tables
(Part IT) with the letter given to the site where they were found in Chapter I1.1

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

Recently Prof. J. Boessneck of Miinchen and his students have issued a number
of publications on the subject of the domesticated animals 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 animals.

Table 49 gives a list in English, Russian and Dutch, of the names of species
described or discussed.

The drawings were made by Mr. B. Kuitert, Mr. 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. MAMMALIA

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

1. Oryctolagus cuniculus (L.)

Only one bone of a rabbit, the proximal end of a tibia, has been found in the kitchen
refuse of the Medieval castle Huis te Merwede. The bone, proximal width 13.7, is
too small to belong to a hare (PI. 1a).

1. The author acknowledges gratefully the cooperation of Mr. and Mrs P.H. Jewell, who
kindly provided the correct English for the description of the measurements.



30 The animals

Till Roman times the wild rabbit did only occur in Spain. Poulain (1958) mentions
rabbit remains from Neolithic and Bronze Age layers in France, but suggests that
in these layers at a later date the animals burrowed holes, in which they died. This
may also be the explanation of the rabbit remains found in England at a Maglemosian
site (King, 1962).

The Romans were the first to keep wild rabbits in enclosures as an easy supply of
meat. After the fall of the Roman Empire wild rabbits were stillkept, mostly on small
artificial islands, as a supply of small game. Under these circumstances the animals
bred freely and retained their wild character (Zeuner, 1963). Van der Feen (1963)
refers to a poem by Jacob van Maerland, who lived in Flanders some time before
1270, in which he gives a good description of 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 1149 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 1366 in the town of Deventer in the province of Overijssel, a so-called “‘rabbit
mound”’ was constructed, where the animals were fed in winter (Baudet, 19o4).
Whether the rabbits were wild or domesticated is not mentioned.

It 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 of 'a domesticated rabbit on sale in the market had to
be cut off (Unger, 1916).

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 bonesin 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 of prehistoric Europe.
Riitimeyer (1860) thought that the few hare bones found in the Swiss lake dwellings
indicated that the inhabitants did not like hares. Boessneck (1958), however, pointed
out that the hare is an animal which lives 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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animals were kept —in order to have a constant supply of these animals for the kitchen

(Zeuner, 1963).

3. Castor fiber L. (Table 51)

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 skulls 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 this direction. The measurements of the mandibula found at Valkenburg and the
femur found at Rijnsburg fall within the limits of the Neolithic ones (diagram I1-
IX).

The fore limb was cut off at the proximal end of the humerus, as is demonstrated
by the fact that all humeri have the proximal end cut off above the deltoid tuberosity.
The manus was cut off just above the distal ends of radius and ulna. Humeri, radii
and ulnae 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
thelower part was cut off, in some cases by cutting off the distal end of the femur, in
other cases the proximal end of the tibia. The distal end of the tibiais in many cases
cut off 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.

Allthe mandibulae have a complete set of teeth except one in which P, was erup-
ting.

The beavers were caught for their meat as well as their furs, and perhaps also as
happened in historical 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, 1950).

In historical 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 animals. The last beaver in the Netherlands was caught in 1827 in the
vicinity of Zalk on the river IJssel near Zwolle (IJsseling & Scheygrond, 1950).
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Diagram II. Beaver.
Mandibula, length of the teeth row.
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Diagram IV. Beaver.
Humerus, width of the
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Diagram V1. Beaver.
Ulna, width of the articular surface.
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Diagram VIII. Beaver.
Femur, minimum width of the
diaphysis.

4. Canis familiaris L. (Table 52)
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Diagram III. Beaver.
Humerus, distal width.
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Diagram V. Beaver.
Radius, proximal width.
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Diagram VII. Beaver.
Pelvis, length of the acetabulum.

NUMBERS

ol ol

23 mm

Diagram [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 just 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 skulls and
mandibulae. Therefore the skulls and mandibulae will be discussed here shortly.
Noattempt will bz made to link the skulls with any of the many breeds described up
to the present; after the example of Oberdorfer (1959) only groups will spoken of
here.

From Eneolithic Vlaardingen two skulls without muzzles, three fragments of a
third and an immeasurable fragment of a fourth are known (fig. 1, 2). One skull and a
mandibula got lost before they could be measured. A damaged skull and mandibula
dating from the end of the Eneolithic are known from the Langeveld near Lisse.
The Bronze Agesite at Zwaagdijk(fig.3, «, b, ¢,d) yielded threeskulls and the pre-Ro-
man [ron Agesite at Vlaardingen two very much damaged and a mandibula(fig.H/s).
The larger part of the material has been found at Roman Valkenburg, where eleven
more or less damaged skulls were found, five of them with mandibulae, and two loase
mandibulae (fig.4—14). From Early Medieval Rijnsburg two damaged skulls are
known.

The Valkenburg material will be considered first, as these finds are the most
numerous.

If one studies the measurements which were taken of the skulls, in the first place
the length measurements, it appears that the material consists of four groups. The
smallest and the largest skull each stand alone, the remaining nine skulls belong to
two groups.

The smallest skull is a very peculiar one, at the firstglance it can easily be taken for
the skull of a cat, but it is somewhat larger. If studied closer it appears to be the skull
of adog, from which the face is missing unfortunately. The cranium is domed without
a parietal crest, each parietal bone clearly showing still (fig.4@). The length of the
cranium is 64.0, while the same measurement of the smallest skull belonging to the
second group (O/751) 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 skull of a small thoroughbred or a miniature
dog.

The numbers O/751, Of1409 and O/2503 (fig. 4, 5, 6) form a group with skull
lengths of 151.0, 154.5, 157.0 and basal lengths of 129.5, 131.5, 139.0. The numbers
O/3146 and O/3394 (fig.7, 8) of which the face bones are missing form a transition
to the next group comprising the numbers O/2329, O/1620 and O/2501 (fig.9, 10,
11), with total lengths of 178.5, 178.5 and 196.0, basal lengths 153.5, 158.0and 174.5.

The largest skull with teeth well worn down (fig. 12), belongingtoanoldindividual,
has a total length of 229.0 and a basal length of 202.0. The Eneolithic skulls from
Vlaardingen correspond closely with the second group from Valkenburg. The skull
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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 Valkenburg can also be divided into groups. A mandi-
bula that could belong to the dwarf form was not found. In itself the material dis-
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 (1959) studied the remains
excavated in 1955/56 and Petri (1961) those found in 1957/58.

Oberdorfer (1959) found that the Manching material consists of a dwarf dog with
a calculated basal length of the skull of 106.6, a small second group with basal lengths
115-130, and a third group with basal lengths 136—-190 mm. This third group is not
homogeneous and by the diagrams it can be divided roughly to a smaller group with
basal lengths 136-155 and a larger group with basal lengths 155-190. Petri (1961),
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 dogsis by Nobis (1960) whostudied the dog remainsfrom
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 earlier date already Van Giffen (1925, 1927) distinguished three groups
in his studies on the dog remains of the “T'erpen’ in the provinces of Frisia and Gro-
ningen in the north of the Netherlands, from which the dwarf form is missing.

It is interesting to see that material from three different periods, from three dif-
ferent places in Europe gives the same picture and is linked by the Terpen dogs, as
these comprise the period from 5oo B.C. till tooo 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,
especially in the lake-dwellings in Switzerland. For example it compares very well
with the material from the Eneolithic settlement of Seeberg Burgischisee-Sid de-
scribed by Jéquier (1963).

However, already from the Eneolithic Swiss lake-dwellings and from Denmark
remains of large dogs are known 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 in 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.s. Canis familiaris — skull: O/1409.2 : 3
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Fig. 10. Canis familiaris — skull: O/145. 2 : 3
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Fig.13. Canis familiaris — skull: O/821. 2 : 3
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Fig. 15. Canis familiaris —mandibula: a, K/13; 4, O/751; ¢, O/3508; d, O/2503; ¢, O/3297.
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Fig. 16. Canis familiaris — mandibula: a, O/3297; b, O/2510; ¢, O/821.2: 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 arctos L. (Table 54)

Six bone fragments belonging to the brown bear are known. At Eneolithic Vlaardin-
gen a cranium, maxilla, mandibula and a loose M!, 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 small coffin of birch bark (Glasber-
gen, 1962; Hooyer, 1962) (PL. I11)).

The maxilla and mandibula belong to the same individual. The loose C from He-
kelingen was worked into a pendant (Van der Feen & Kortenbout van der Sluys,
1953).

When the brown bear was exterminated inthe Netherlands is not certain. In char-
ters dating from 943, 944, 1006 and 1025 about the hunting rights of the Bishop of
Utrecht in the province of Drenthe the brown bear was still mentioned (I]sseling &

Scheygrond, 1950).

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

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

Four skulls are badly damaged. In three cases the braincase is missing. On the
muzzle thereare carving traces which run from the orbitae to the middle of the skull,
indicating that the animals were carefully skinned. Thelong 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 (1960,
1961) is of opinion thattwoof the skulls (number A/F 17° (1) (fig. 176, P1.1V¢) and
AJF 18" (fig. 174, P1.IV)) belonged to the European mink. According to Miller
(1912) the skull of the European mink is as large as that of the ¢ polecat. Gaffrey
(1953), 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 Miller the dorsal profile of the European mink skull 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 M!is typical for the
European mink. According to Miller (1912) “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”.

If the fiveskulls are studied more closely it appears thatskull A/F 17(1) (fig. 17,
PL.IVc) (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 auditory
bulla projects slightly over the pterygoid but is not flattened. The width of the audi-
tory bullais £ of thelength. The right M! has the notch at right angles mentioned by
Gaffrey. Skull A/F 18% the second European mink skull according to Van Bree, is
convex and bent downwards anteriorly, its M! lacks the notch at right angles alto-
gether, theauditorybullaearemissing(fig.17a). Of skullA/F 17(2)(fig.17d)the dorsal
profile is convex and bent downwards anteriorly, M1 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 19¢, and A/G 21° have the convex dorsal profile and are bent down
anteriorly, their M! have the notch at right angles (fig. 17¢; 18, 2; P.1Va, d). The
auditory bulla of A/G 21 has the same form as that of A/F 177 (2).

The anterior point of the auditory bulla of A/G 19 is slightly grown over by the
pterygoid.

Looking at the measurements in general one can distinguish two groups, three
small skulls A/F 17°(1) and (2) and A/F 18, and two large ones A/G 19 and A/G 21°.
Since Gaffrey (1951) mentions a sexual dimorphism for the European mink and the
female polecat is much smaller than the male (IJsseling & Scheygrond, 1950), it can
be assumed that the three smaller skulls are of ¢ ¢ and the two larger of & §. 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 skull
A/F 17° (1) shows the different characters described by Miller (1912) and Gaffrey
(1953) for the European mink the most clearly. So this skull may be that of a European
mink. The auditory bullae of the skulls A/G 21“ and A/F 17°(2) are intermediary
between those of A/G 199 and A/F 177 (1), while both have the notch at right angles
in M1, which the M! of A/F 177 (2) and F 18° miss. Skull F 18° 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 ¢ ¢ and 2 § 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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Fig. 18. Putorius putorius — skull: A/G 21%. 1 : 1
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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 biotope for the
otter, with fresh running water and a large fish supply.

Four skulls were found, three at Vlaardingen (P1.V)), which were badly preserved
and one at Valkenburg, which consisted of the muzzle only. The mandibulae were
found at Vlaardingen (P1.Va,b) and Hekelingen only. They are all damaged but show
no signsof carvingor gnawing. Number A/? belonged to an old animal, with only a
stump of C and P, left, the other teeth were lost during life and the alveoli were
closed. Number A/G 19**? had lost M, during life and the alveolus was closed.

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 A/G 19°*?(2 x ) have been described erroneously
as humeri (Van Bree, 1961°%).

The measurements get near to those Degerbel (1933) 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(1953)forrecent central European fish-otters show that
the largest measurements from Holland are smaller than the smallest described there;
they show a close resemblance, however, to those found for the fish-otter remains in
Seeberg Burgischisee-Stid (Jéquier, 1963).

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 (P1. Va, b).

In the frontal bone behind the orbital process two damaged skulls show a defor-
mation of the bone, most probably as a result of a parasite contracted during life
(Haltenorth, 1937). Skull A/I 1% has the deformation in the left frontal, A/E 18d
in the right frontal (P1. Vb). Both skulls clearly 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.



56 The animals

The measurements are not different from those Degerbel (1933) found for Eneoli-
thic pine martens in Denmark, nor from those Jéquier (1963) found at Seeberg Bur-
gischisee-Siid in Switzerland.

10, 1. 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 (P1. 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 Valkenburg 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
remains from the Medieval sites are of young animals; this is an indication that they
must have been domesticated (Pl. VIIb).

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 (Degerbel, 1933), in Seeberg Burgischisee-Siid in Switzerland
(Jéquier, 1963), nor from the measurements of the present day wild cat in Central
Europe (Gaffrey, 1953). The long bones from Vlaardingen are slightly longer than
those from the Roman and Medieval sites. The distal end of the femur belonging to
the skeleton number O/2412 from Valkenburg is like the one of a wild cat found at a
Roman town near Klagenfurt which was sketched by Ehret (1964).

It is generally assumed that the domesticated cat is a descendant of the African
wild cat (Felis silvestris lybica Forster) which was 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 North-western Europe (Zeuner, 1963). There are no indications 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, 1947). 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 foundin the “terpen,,(Tritsum, Ezinge) inlayers most probably datingfrom
the first centuries A.D.. Nobis (1955°) found remains of the domestic 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 1000 A.D.

At present the wild cat does not belong to the fauna of the Netherlands. In the
mountainous regions of Belgium it is still to be found at present (IJsseling & Schey-

grond, 1950).

12. Phoca vitulina (L.) (Table 59)

Two bones of the sand seal have been found:a proximal partof a tibia at the pre-
Roman Iron 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
1960 a bone of the sand seal was found too.

Clark(1952) mentionsthat seal hunting has been practised in Europe from Palaeo-
lithic times up to the present and he describesavariety of methods tocatch the ani-
mals used at different times and places. About their economic importance Clark
(1952) 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 beenfound, 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 animal was scarcer in those days than today.

13. Halichoerus grypus (Fabricius) (Table 60)

Three bones of the grey seal were found at Eneolithic Vlaardingen: a skull without
muzzle, a humerus and a pelvis fragment (Pl. VIII). At the Bronze Age settlement of
Vogelenzang five loose teeth were found. Van Giffen (1913) found a mandibula in
the“‘terp,, of Marssumintheprovinceof Frisia, which probably belongsto the second
century A.D.

At present the species is found in the Baltic, on the Farne Islands, at the east coast
of England and at the Norwegian coast. Although IJsseling & Scheygrond (1950)
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Fig. 19. Equus caballus — skull of a foal: O/3422. 1 : 2
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Fig. 20. Equus caballus —skull of a foal: O/3422. 1 : 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 migration route from England to Scandinavia
(Denmark). In this connection an article in the newspaper ‘““Algemeen Handelsblad”
(Wijlhuizen, 1961) is interesting, as it is reported there that at present the grey seal
is found in increasing numbers on the shores of the Netherlands.

14. Equus caballus L. (Table 61)

Atsites 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 (P1.1Xb) — are a strong indi-
cation that in Eneolithic Holland horses were kept for this purpose.

In the following Bronze Age and the pre-Roman Iron Age the horse was consumed
too. The Romansat 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
Gregotius 111 (7732)and Zacharias I sent word to Bonefacius that he had to forbid the
newly converted natives the consumption of horse-flesh strictly (Burema, 1953).

Most horse bones were found atthe Castellum at Valkenburg. Of the three skulls
one probably belonged toa 9-10yearsold &, one toa foal (fig. 19, 20), the mandibulae
belonged respectively to a horse approximately four years old, to two & & approxi-
mately 9—10 years old, and to two horses of unknown sex about 20 years old. Also
long bones were found (Pl. 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 Vittas quoted by Miiller (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 withersin cm. Vittdivided 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 class 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 possible 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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(1958), Liepe (1958), Forster (1960) and Frank (1962) found that the height at the
withers is between 110 and 137 with an average of 124 cm, 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 140 and of one large horse taller than 150
have been found. According to Boessneck the second group might be an improved
form of the small pre-Roman breeds found at Manching, while the tall horse is Ro-
man import. Nobis (1955) found this second group in North-western Germany and
thinks that they were the improvedformsof the Germanic native horse. Frank(1962),
however, pointed out thatthe occurrence of geldings has to be taken into account too,
so that there is a possibility that the remains of large horses belong to geldings.
Bokonyi (1952, 1954, 1955) thinks that three of the 13 horses found at Vekerzig
(Hungary) were geldings.

Small horses like those from Manching have not been found at Valkenburg; per-
haps the smallest could be compared with the larger Manching specimen of the
group of small horses. In general the material from Valkenburg is too small to make
a divisioninto groups. Most remains could be compared with the middle (2nd) group
of horses found at settlements from Roman times in Southern Germany. One meta-
carpus possibly belongs to a large horse.

The few horse remains from early Medieval Rijnsburg belonged to animals with
the same stature as those from Roman times. The horse was never very important
to meet the demand for food. The fact, that in Roman Valkenburg most horse bones
were undamaged indicated that the Romans may have used them for military pur-
poses, which is conceivable considering that Van Giffen (1949) writes that at least
the earliest castellum housed one cohors miliaria equitata.

That in later Medieval times the horse became more important perhaps in agri-
culture for cultivating the soil is notreflected in the animal remains from those times,

as horses were no longer eaten.

15, 16. Sus domesticus L. and Sus scrofa L. (Table 62)

Remains of the wild boar have been found at sites from all periods (P1. X-XII, dia-
gram LXI), but most frequently among the bones of the Eneolithic sites at Vlaar-
dingen and at Hekelingen. In the following periods the wild boar was still hunted,
but it was not important.

At Eneolithic Vlaardingen and Hekelingen it was often impossible to distinguish
the bones of the wild boar from those of the domesticated pig, owing to the large
number of bones belonging to young animals of which the epiphysises of the long
bones had not yet grown to the shaft, to maxillae and mandibulae with an incomplete
set of teeth and to damaged bones.

An attempt was made to distinguish which of the measurable mandibulae of young
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individuals with p;p,ps, p1p2PsMi, pipepsM;M, and P,P;P,M;M, belong to the
wild boar and which to domestic pig. A clear difference between the lengths of the
milk molar rows of animals from the Eneolithic and Roman period can be observed.

It can be assumed that all mandibulae dating from the Roman period belong to
domesticated animals 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 boar caught is considered. In diagram X it is clear that there
are two peaks, one at level 4 and 5, animals about half a year old (Ellenberger & Baum,
1943), and one atlevel 8, g and 10, animals about 20 months to two years old (Table
43). If we assume that pigs are born in April or May this indicates that pigs were
killed about November, in autumn, still the month forslaughtering 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
boar and for the group of either wild boar 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 14 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.

Asthe main purpose of pigkeepingis obtaining meat, it is obvious that man slaugh-
tered part of the young animals 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
very clearly for the domesticated pigs at Roman Valkenburg, in contrast to the
Late Medieval Huis te Merwede and Amsterdam, where only the slaughtering of
animals 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, 1963). For Huis te Merwede
and Amsterdam the age at which pigs were killed may indicate that they were not
bred at those places generally but only kept and slaughtered yearly.

Not only for the bones of young animals is it difficult to distinguish between wild
boar and domesticated pig, but also for the bones of adult animals 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 small wild females 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.



a. Mammalia 63

Sus domesticus Sus scrofa

Maxilla

length molar row 56—70 78-g90

length M3 23—40 41-50
Mandibula

length of the symphysis 45—90 95—120

length of the molar row 20-36 36—45

length M, 23-40 40—49
Scapula

height of the neck 13-29 29—-36
Humerus

distal width 28-45 46-57
Radius

proximal width 24-32 38-42
Ulna

width of the articular surface 16—25 26-30
Peluis

length of the acetabulum 14-35 36-44
Femur

proximal width 48-52 7378

distal width 30-50 60—64
Tibia

distal width 24-35 37-43

The wild boar may show a slight tendency to become smaller (diagram XIII, XIV,
XVI) although in Roman times it still sometimes reached the Neolithic sizes (dia-
grams X VII, XX, XXIV).

The mandibulae of the & & wild boar at the Eneolithic settlement of Vlaardingen
show a peculiarity. The root of the canine is too large for the mandibula and bends
outwards at the end forming a protuberance in the labial side of the horizontal ramus
(PL.XII). Bokonyi (1961) found the same for Medieval domesticated pigs at Zalavar
in Hungary and thought that the C root which is too long might be a domestication
phenomenon, because the jaws might have shortened quicker than the canines
Obviously this can not be the explanation for the Vlaardingen wild boars.
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NUMBERS

Reitsma (1935) proved that the European domesticated pig, the remains of which
have been found at many prehistoric sites, descended from Sus scrofa L., the wild
boar that was found in Europe as well in the Near East.

The measurements demonstrate that the size of the domesticated pig diminished
from Eneolithic till Roman times, to increase again in the early and late Middle Ages.
The same phenomenon was noted by Boessneck (1958) for the pigs of Central Europe
as opposed to what Nebis (1955) and Requate (1956) described for North-western
Germany, where the smallest pigs dated from Medieval times! The teeth of the
pigs in Holland, however, show the tendency to have a delayed minimum in the
Middle Ages, being even smaller at that time than during the Roman period. This
is clearly demonstrated by diagrams XV, XVI, where it is shown that the size of the
mandibula increases in the Middle Ages while at the same time the length of M;,
diminishes.

The domesticated pigoccurred during all periods. At the Eneolithicsites of Vlaar-
dingen and Hekelingen, the Bronze Age site of Vogelenzang, in the Roman Castellum
Valkenburg and the Early and Late Medieval sites of Rijnsburg, Huis te Merwede
and Amsterdam, the pig comes second after the domesticated cattle. In the Bronze
Age, pre-Roman Iron Age and the Roman time the pig was outnumbered by the
small ruminants (Tables 41, 42, diagram I).

The higher percentage of the pigat Eneolithic Vlaardingen and Hekelingen (see
also sheep and goat) can be explained by the fact that the settlements were situated

1. See Opitz (1958) for an extensive list of measurements of pig for many European sites
from the Neolithic onwards.



66

Diagram XI1I.

Diagram XIII. Domestic pig and wild boar. Mandibula, length of the symphysis.
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Diagram X1V. Domestic pig and wild boar. M3, length.

in a biotope that was highly unsuitable to small ruminants and at the same time well
suited to pigs.

The high percentage in the Castellum Valkenburg may be explained by the fact
that the Romans preferred pork and probably consumed pigs which they themselves
bred (see above) in addition to the animals they obtained from the local farmers.
There may be several reasons why in the Late Middle Ages pig remains are more
numerous than those of small ruminants. Primarily it is easier to keep pigs than small
ruminants in a small space, since the former live on refuse. That pigs were kept gene-
rally in Medieval towns is demonstrated by the regulations against pigs roamin gin
the streets (Baudet, 190o4; Burema, 1953). Secondly, people living in the Middle Ages
thought that pork was the best meat to eat as it was supposed to be highly digestable
(Baudet, 1904). In the third place,in Medieval Amsterdam the slaughtering of sheep
was as much as possible restricted for some unknown reason (Burema, 1953). Why
pigs outnumber the small ruminants at Bronze Age Vogelenzang cannot be explained.
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Diagram XXI. Domestic pig and wild boar. Pelvis, length of the acetabulum.
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17. Cervus elaphus L. (Table 63)

Remains of the red deer were found abundantly at the Eneolithic sites of Vlaardingen
and Hekelingen, while at sites from the other periods only few bones were found,
mostly antler fragments collected for the manufacture of 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 of the meat. Apart from the meat, the antlers and long bones of the red
deer were important as the raw material for many sorts of implements. A number of
shed antlers were collected and then used for hammers, the manufacture of axes and
axeholders, while the long bones were worked into large and small awls (Walvius,
1961°). Because of the extensive use that was made of the red deer bones most are
damaged. There are no skull fragments that are large enough to identify the sex of
the hunted animals at Hekelingen and Vlaardingen. At Roman Valkenburg three of
the four skulls were ¢ & and one ?. Jéquier (1963) describing the red deer remains
found at Seeberg Burgischisee-Siid thought it difficult to establish a clear sexual
dimorphism on the basis of the width measurements of the long bones. The same
can be noticed when studying the Vlaardingen and Hekelingen material. Only in
some cases there are indications in the diagrams (XXVII, XXVIII, XXIX) in the
form of two tops. But in any case the diagrams are very irregular. Jéquier (1963)
could establish a clear sexual dimorphism for the atlasand pelvis. At Vlaardingen and
Hekelingen these bones were too much damaged to use them.

When comparing the bone measurements from Roman Valkenburg with those of
Vlaardingen and Hekelingen, one finds that they are of the same order of magnitude.
When comparing the measurements from the latter sites with those of Seeberg Bur-
gischisee-Siid one notices that they lie well within the limits found there, but always
closer to the minimum than to the maximum. Only in one case does the length of a
metacarpus from Valkenburg exceed the lengths of those found at Seeberg Biir-
gischisee-Sid.

The general opinion is that Eneolithic red deer must have been much larger than
present red deer. Boessneck (1958) first and later Jéquier (1963) (basing his conclu-
sions on more extensive material than Boessneck did) proved that Eneolithic red
deer from Central Europe were not larger than present red deer living in optimal
circumstances. Walvius (1961%) compared the remains from Hekelingenand Vlaar-
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 on the poor sandy soils of the Veluwe. The Vlaardingen and Hekelingen red
deer, however, lived on the creek banks covered with marshy woods and in the reed-
land, situated behind these banks. This environment is quite different from that of
the Veluwe.
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The mandibulae and shed antlers show that red deer were caught throughout the
year (‘Table 44). This 1s important as it proves that Eneolithic Vlaardingen was
inhabited throughout the year. A number of mandibulae have deformations round
the alveoli (PL. XIV).

The antler has always been an important raw material for the manufacture of
many objects, in the Eneolithic period for axes and axeholders, later mostly for bits
and combs. The only finished objects found at the sites discussed in this paper are
from Vlaardingen, while at the other sites only a few pieces of waste antler show that
it was worked. The largest number 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 X1II).

18. Capreolus capreolus (L.) (Table 6)

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.

Jéquier (1963) could establish a sexual dimorphism for the roe deer found in
Eneolithic Seeberg Burgischisee-Stid. He used the atlas, epistropheus and pelvis.
Because of the small numbers it was impossible to see whether this was also true for
the roe deer found in Holland.

It could be estimated from the mandibulae at what age the animals were caught.
Seven mandibulae from Vlaardingen, one from Hekelingen and one from Valken-
burg had a complete set of teeth that were just a little worn, thus indicating that the
animals were about two to four years old. At Hekelingen a mandibula had shed p,,
while p, and p, were to be shed shortly after. According to Habermehl (1961) roe
deer shed their milk molars between the 12th and 15th month approximately. At
Valkenburg the distal epiphysis of a tibia and metatarsus had not grown to the dia-
physis. T'wo skulls from Valkenburg belonged to young females.

In Eneolithic South Holland the roe deer lived in the marshy woods and reed-
land near Vlaardingen and Hekelingen, in the pre-Roman Iron Age it occurred in
the dunes where the Amsterdam Waterworks are situated now.

In historical 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 (IJsseling & Schey-
grond, 1950).
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19. 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 (P1.XV) and the shaft of
the metacarpus/tarsus used as a glider found at Early Medieval Rijnsburg are the
only pieces of the elk known from sites discussed in this paper.

Whether these pieces belong to animals caught in the vicinity can not be said.
They may have been imported.

Remarkable is the scarcity of elk remains as compared with the numerous remains
of red deer in Eneolithic Vlaardingen and Hekelingen. Perhaps this is due to the
marshy environment. The elk 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.

It has always proved difficult to distinguish the bones of the two species. It is
easiest for the skulls and the horn-cores, although even the loose horn-cores are not
always easily identified, if they belong to young animals 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, Miiller 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, Miiller and Teichert (1964) 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, Miiller and Teichert. For scapula,
metacarpus and metatarsus a number of indices were calculated and plotted in a
diagram.

The scapula of the goat is slenderer in general than that of the sheep. If the index
“distance from the distal end of the spina scapulae to the fovea articularis: minimum
heightof the neck”, is calculated, for the goat a variation is found from 1.04-1.72 and
for the sheep from 0.78-1.19. By this index 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. If
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 XXX VI, XXXVII, XXXVIII these indices for the
metacarpus have been plotted vs. the maximum length. In diagrams XL, XLI,



a. Mammalia 77

XLII the same has been done for the metatarsus. It appears that these diagrams
compare very well with the diagrams of Boessneck, Miiller and Teichert; the values
found here fall within the range they give for sheep.

At the Eneolithic site of Vlaardingen a skull fragment with the base of the horn-
cores, and a skull fragment with one horn-core base belonging to goats have been
found, another fragment of a goat 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
Iron 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 skull
fragments of sheep have been found. In the Roman Castellum at Valkenburg four
skulls (1 ¢, 1 & and two?) belonging to goats have been found as well as seven loose
horn-cores (3 9 @, 3 8 &, 17). Seven skulls (4 ¢ 9, 1 &, 2?) and nine loose horn-cores
belonging to sheep have been found.

At Medieval Rijnsburg, one skull of a & goat, two loose horn-cores and one skull
fragment belonging to sheep have been found. At late Medieval Huis te Merwede
two (¢ 9) sheep skulls without horn-cores have been found. At the Medieval site in
Amsterdam two skulls with horn-cores (1 ¢, 1 &) and one (9) skull without horn-
cores belonging to sheep have been found.

In general it can be said that both sheep and goat have been known since the
Eneolithic period, but that after the Eneolithic sheep were more important than
goats.

At present it is generally assumed that sheep were domesticated in the Near East
(Reed, 1961) 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; Degerbel, 1942; Zeuner, 1963;
Radulesco & Samson, 1961).

Like the other domesticated animals sheep and goat were divided into a number of
races by the earlier investigators, mostly on the evidence of the horn-cores. Reitsma
(1932) 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 animals.
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-cores are small,
goat-like, or, as in Early Medieval Rijnsburg, small, round and slightly curved. In
Roman Valkenburg and at the Medieval site female skulls without horn-cores have
beenfound, showing dents at the places, where the horn-cores should be (fig. 27-33).
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The goat is assumed to have descended from Capra aegagrus Erxleben (Boess-
neck, 1958) and to have been domesticated in the Near East like the sheep (Reed,
1961) 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 (1932) on the sheep, Boessneck (1958) assumed that
the heavy horned “‘copper” goat mentioned by Duerst is the male while the other
mostly scimitar-horned goats may have been the females, although he could not
prove it (fig. 21-206).

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 slightincrease in size during the Roman time. Table 45 and diagram X XXI
indicate that sheep and goats of all ages were slaughtered.

According to skullsand horn-cores the goat occurred in almost the same numbers
as the sheep, while according to the long bones the number of goats was considerably
smaller than that of sheep.

The same was found in the Celtic Oppidum of Manching in Germany. Pélloth
(1959) explained this by observing that goat skulls without horn-cores do not exist
orare at least very rare while sheep skulls without horn-cores are common. The sheep
skulls without horn-cores, however, are much 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 Middle Ages the small ruminants take the second
place among the domesticated animals 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 following Bronze Age an increase of the small
ruminants can be observed, as in our area. This increase may be due to clearing
woods, giving especially the sheep more grazing land, but there may also be a corre-
lation between increase of sheep and woollen garments becoming the fashion in
North-western Europe in the Bronze Age.

The cause of the decrease of sheep bones in the Early and Late Middle age sites
in Holland is probably not to be sought in a decrease of the sheep population. Al-
ready in the Early Middle Ages woollen goods were an important merchandise in
these regions and at the Late VMedieval site in Amsterdam the implements of a sheep-
shearer were among the refuse. In Medieval Amsterdam a regulation existed that the
slaughter of sheep was to be restricted as much as possible (Burema, 1953).
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Fig. 21. Capra hircus — skull: @, A/?; horn-cores: b, A/?; ¢, B/15.2: 3
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Fig.22. Capra hircus —~ skull, maxilla and mandibula of the same individual: O/?. 2 : 3
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Fig.24. Capra hircus — skull fragment with horn-cores: R/292. 2 : 3
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Fig.25. Capra hircus — horn-cores: a, O/384; b, O/3708; ¢, O/2968; d, O/2101. 2 : 3
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Fig.26. Capra hircus — skull fragments: a, O/1347; b, O/1594. 2 : 3
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Fig.27. Ovis aries — horn-cores: a, F/18; b, F/10; ¢, O/1672; d, O/3126. 2 : 3
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Fig.28. Ovis aries -- horn-cores: a, O/1469; b, O/1469; ¢, O/1146. 2 : 3
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Fig.29. Ovis aries — horn-cores: a, O/1088; ¢, O/586; skull fragment : b, O/1469. 2 : 3
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Fig.30. Ovis aries — skull fragments: a, O/3293; b, O/1160; ¢, O/2161; d, O/?. 2 : 3
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Fig. 31. Ovis aries —skull fragments: a, O/1469; b, O/2412; horn-cores: ¢, R/239;d, R/344.2: 3
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Fig.32. Ovis aries — skull fragments: a, U/211; b, U/217; ¢, U/112; d, U/216. 2 : 3
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Fig.33. Ovis aries — horn-cores: a, O/335; b, O/1417. 2 : 3
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Fig. 34. Ovis aries — skull: O/1704. 2 : 3
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Fig.36. Capra/Ovis—skull: a, V/126; mandibula: b, F/8; ¢, Uf220;d, V/[126.2 : 3
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Fig.37. Capra/Ovis — metapodia, cleft in the medieval way: V/123 (3 X). 1 : 1
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Diagram XXXIX. Sheep/goat. Tibia, distal width.
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21. Bos taurus L. (Table 69)

Domestic cattle have always been the most important domesticated animals;
remains have been found at all sites. It was only at the Eneolithicsites of Vlaardingen
and Hekelingen that the red deer remains outnumbered those of cattle (T'able 47,
diagram XLVIII).

Most bones had been broken once or more often. Of the skull the horn-cores and
maxillae 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 or 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 of the small ruminants. Generally undamaged are
the os carpi, os tarsi and the phalanges.

Although the remains of domesticated cattle are not numerous — those from the
Roman Castellum at Valkenburg excepted — it is still possible to draw conclusions
about the development of domesticated cattle 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. When studying the diagrams drawn for the different width measurements
of the long bones one notices at once that the measurements of the cattle 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 is that the Eneolithic measurements lie on the right hand side,
so in the range of the maximum Roman measurements, the Bronze Age measure-
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, Pl. XIXa) another
picture 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 with 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 cattle are smaller than the most frequent Roman and the most frequent Early
Middle 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 cattle on the other side. Boessneck
(1958) 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 cattle, although the latter could not be excluded.

At the same time the horn-cores 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 cattle with small horns better than those with large horns.
The final stage of this development is to be seen in North and South Americawhere
hornless cattleare bred (Hammond, 1950). The present Dutch cattle still have small
horns.

The gradual decrease in size of domesticated cattle is also observed in other Euro-
pean regions. Boessneck (1958) recorded it for Bavaria, Nobis (1954) and Requate
(1956) for North-western Germany. Hartman-Frick (1960) observed a decrease in
size of the cattle from the Eneolithic till the Bronze Ageforthe principality of Liech-
tenstein, while Jewell(1962, 1963) found the same decrease in size for the prehistoric
cattle of the British Isles. Nobis(1954) also observed for the Medieval cattle from the
“Wurt” of Hessens an increase in size together with a decrease in size of horn-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 (1956), 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 5.71 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 ¢ ¢ and 9 9 respectively were not used. Complete metacarpal bones were only
found at the Roman (PL. XXa) and Medieval sites, giving for the Roman cattle a
height at the withers of 105-138 cm, for the Early Medieval cattle 108-133 and the
Late Medieval cattle 125-135. One metatarsal bone isknown fromthe Eneolithicsite
at Vlaardingen and one from the somewhat later site of Langeveld. The height at
the withers that could be calculated for cattle from Eneolithic Vlaardingen was 1306,
from Langeveld near Lisse 113. At Roman Valkenburg the height at the withers
calculated from the metatarsal bones (Pl. XXb) ranges from 105-142, in the Early
Middle Ages from 117-126 and in the Late Middle Ages it was 133.

For the Roman period and also insome 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 bullocks, rather
than thatitisassumed that different species occurred (Boessneck, 1958; Nobis, 1954).
Since Von Leithner (1927) could establish a considerable sexual dimorphism for
the aurochs, Nobis (1954) showed this for domesticated cattle too. However, the
picture hereis obscured by the fact that man atanearly 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 —
wereused to get an insightinto the distribution of the sexes (following Nobis (1954)
and Boessneck (1958)). If for the Eneolithic, the Bronze Age and Pre-Roman Iron
Age, the Roman and Medieval horn-cores the relation between the circumference at

minimum diameter X 100 ,

the base and the index ———— - isstudied (diagram XL V) adecrease
maximum 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 Diirer, 1961) the growing period of bullocks is longer than that
of cows and bulls. According to Zalkin (1960) bullock metapodia are approximately
7% longer than those of cows and bulls. When the length-width indices (diagrams
LII, LIIT) 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 toa bull and three
belonging to bullocks (at both Huis te Merwede and Amsterdam there may have been
one metacarpus of a bullock). For the metatarsal bones the picture is less clear, but
the threelarge metatarsi from Valkenburg, which are evenlarger than the metatarsus
from Eneolithic Vlaardingen, could be from bullocks. It can be concluded that in all
periods the adult animals which were slaughtered were usually cows.

Table 46 and diagram XLIII indicate that animals of all ages were slaughtered
(PL.XVIIIa, b). According to Ellenberger and Baum (1943) animals of primitive
late-ripe breeds acquire their full set of teeth after about three years.

In some cases a reduction of the teeth of the mandibula could be observed. P, 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. Mg 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 (P1. XIXb).

At none of the sites remains of the aurochs have been found. Van der Feen and
Kortenbout van der Sluys (1958) thought that some of the cattle 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 (1954)
describes for domesticated cattle in Weisenfels.

The absence of the aurochs in the provinces of North and South Holland must be
explained by the geographical nature of these provinces in ancient times. The narrow
coastal area which was habitable for man was separated from the higher sandy soils
in the east by extensive bogs that were unfit for habitation (Pons, Jelgersma, Wiggers
& De Jong, 1963).

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

In prehistoric times meat and hides must have been the most important products
obtained from the domesticated cattle, 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 Romansin
the form of ox-hides (Boeles, 1951). 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, 1916). At that time cheese was a popular food,
but butter was only for the rich. Very little milk was drunk, but milk-dishes were
known. Generally, however, cattle were kept for graziery mainly.

In the Late Middle Ageslarge numbers of cattle came from Denmark and North-
western Germany to graze in the pastures of Holland (Unger, 1916; Bakker, 1909),
and atan early date there was animportant cattlemarketat Amsterdam(Unger, 1916;
Burema, 1953).
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Fig.38. Bos taurus — horn-cores: a, A/F 184; b, A/]2 E2D; ¢, A/P 7;d, A/VWX. 1
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Fig.39. Bos taurus — horn-cores: a, A/H 19%; b, A/H 199, ¢, A/G 219. 1 : 2
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Fig.41. Bos taurus — horn-cores: a, K/1; b, K/17; ¢, K/15; d, K/12; ¢, NI/?; f, M/219; g,
N/29; b, N/108. 1 : 2
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Fig.43. Bos taurus — skull fragment with horn-cores: O/4891. 1 : 2
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Fig.s0. Bos taurus —horn-cores: a, R/251; 8, R/251; ¢, S/352;d, S/378;¢€,S/367;f, R/297.1: 2
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e

Fig. 52. Bos taurus —skull fragment with horn-cores: a, S/378; horn-cores: b, T'/226; ¢, T'/226;
d, S/380; e, T[257.1: 2
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Fig.57. Bos taurus — metacarpal and -tarsal bones, cleft in the medieval way: a, V/93; b,
V/izo.1: 2
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Diagram LIV. Domestic cattle. Tibia, distal width.
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Diagram LX. Domestic cattle. Astragalus, lateral length.

22, Tursiops truncatus (Montague)

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

According to IJsseling and Scheygrond (1950) the bottle-nosed dolphinis the sec-
ond of the Cetacea in crder of occurrence on the coast of Holland at present. The
animal occasionally ascends rivers.

23. Phocoena phocoena (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 (P1. XXIa).

1. Among the bones found at Vlaardingen during the excavation of 1960 a mandibula was
found which could be identified with certainty.
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IJsseling and Scheygrond (1950) mention that at present the common porpoise
strands on the coast of Holland throughout the year, but most frequently in summer.
The females come to the coast to catch salmon most probably and 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 animals or from
animals which were caught closer to the settlements in one of the creeks.

24. Cetacea

A number of whale bones that could not be identified with certainty were found atthe
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 together were found
at the Eneolithic site of Vlaardingen, and a vertebra fragment was found at the pre-
Roman Iron Age site at Santpoort.

Eight bone fragments belonging to right whale or rorqual (Mystacoceti) were
found at the Eneolithic site of Vlaardingen (Pl. XX1b). One of a skull, two of a man-
dibula and one of a rib. The other pieces were too small 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 commonrorqual(Balaenopteraphysalus(L.)).
At Early Medieval Rijnsburg two unidentified pieces were found.

Van Deinse (1931) 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 (1952) states that in prehistoric and in early historical times only the
(Eubalaena glacialis (Borovski)) Biscay right whalewasactually hunted. The hunting
of other whales started much later. The Dutch whale hunting started in the 17th
century (IJsseling & Scheygrond, 1950). So in Eneolithic times as well aslater the
whales were not hunted most probably, but stranded animals were used.

The economic importance of a single stranded large whale is described by Olaus
Magnus in 1555 (quoted by Clark, 1952) “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 clothe forty men”. In France
the tongue of a stranded whale was thought a delicacy (Baudet, 1904).
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AtEneolithic Vlaardingen there must have been enough wood for building houses
and for fuel. So the small pieces of bone were probably taken home to obtain the
train-oil. Two pieces were later used as a kind of “polissoirs’ as their polished sur-
faces and carefully rounded edges show.

Van Giffen (1913) 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. AVES

The bird bones, except most of the domesticated fowl, were identified with the kind
help of Dr. J. Lepiksaar at the “‘Naturhistoriska Museet” in Gothenburg.

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 taken differently. The numbers of those measurements refer to
fig. 58.

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

I. Gavia stellata (Pontop pidan) (Table 70)

A tibio-tarsus of the red-throated diver was found at the Eneolithic site of Vlaardin-
gen (fig. 59).

Vander Feen and Kortenbout van der Sluys (1953°) 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 71)

Amongthe bird bones found at the Roman Castellum at Valkenburg an ulna belonged
to a petrel (fig. 6oa).

In general aspects it resembles the ulnaof the 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 coracoid 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. 59. Gavia stellata — tibio-tarsus: A/H 21% 1 : 1
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Fig. 6o. Pterodroma sp. — ulna: a, O/3596; Phalacrocorax carbo—coracoid: b, A/2284. 1 : 1
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4. Pelecanus crispus Bruch

Of the pelican seven bones have been found at the Eneolithicsite of Vlaardingen: two
fragments of a humerus (fig. 614, b) and two fragments of an ulna (fig. 61¢). A fifth,
sixthandseventh fragmentwere toosmall todistinguish which bonesthey belonged to.

Because the bones were ill preserved it was only possible to ascertain that the two
humerus fragments and one ulna fragment! belonged to the Dalmatian pelican?. As,
however, the bones were found close together it is reasonable to assume that the
other fragments belong to the same species.

Recently Hatting (1963) 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.

Joysey (1964) did the samefor the pelican remainsfound in England. He too found
thatthesebonesbelonged to the Dalmatian pelican. Partly they could be dated tothe
Bronze Ageand pre-Roman Iron Age. The bonesfrom the pre-Roman Iron Age were
collected at the Glastonbury lake village 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 (1960) Pliny stated that at Roman times the Dalmatian
pelican bred in the estuary of Scheldt, Rhine and Elbe. Bernstrém (1951) reported
that on his “Carta Marine” dated 1539 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 1605,

From these facts it canbe concluded that in prehistoric timesthe 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 (1960) 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 birds 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.

1. 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 author is indebted to Miss T.Hatting and Dr. U.Mgphl of the Quartair-Zoologiske
Laboratorium in Copenhagen for their assistance in identifying the pelican bones.
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Fig. 62. Ardea cinerea — skull fragment: @



The animals

Fig.63. Ardea cinerea —scapula: a, A/F 18¢; tibio-tarsus: b, O/1493. 1 : 1
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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 Vlaardingen, 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, 1953).
Burema (1953) 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) werelaid out. When Duke Albert’s wife visited the town, the city of
Amsterdam presented her with nineteen herons and fifteen pikes, which shows how
important this bird was at that time (Burema, 1953).

At present the heron is a fairly common resident bird and a passage migrant from-
the middle of July till the winter and from early 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. Its length, however, compared with the lengths of the tarso-
metatarsi of herons and other great white herons as cited in literature make it almost
certain that the bone belongs to a great white heron (fig. 644).

Its maximum length is 166.5 mm, to which could be added at least 10 mm for the
missing tarsal part, and this would result in an adult length of 176.5 mm.

The tarso-metatarsus of a recent specimen at the Naturhistoriska Museum at
Gothenburg had amaximum length of 168 mm. Witherby (1947) givesin the ““‘Hand-
book of the British birds" the somaticlength of 170-215 mm.

C.Eykman (1941) gives in “‘De Nederlandse vogels” a length of 170-215 mm for
@ great white heron, for the ¢ heron 135-165 mm and the & 131-156 mm.

The bird breeds in colonies in dense reed-land. 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. 64).

The bittern is a resident bird, which needs extensive reed-land and swamps with
shallow water. The bird was commonly eaten in ancient times (Dam, 1953).



Fig. 64. Egretta alba — tarso-metatarsus: a, U/118; Botaurus stellaris — coracoid: b, A/O 8;
Platalea leucorodia — ulna: ¢, U/126. 1 : 1
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Fig.65. Anas platyrhynchos and/or Anas platyrhynchos domesticus — coracoid: a, A/P 8;
scapula: b, V/32; humerus: ¢, O/618s; radius: d, V/118. 1 : 1
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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 Naarder-
meer, the Zwanewater near Callantsoog and in the Muy on Texel. It migrates in
southern direction in August and September to return in March.

Inthe Middle Ages spoonbills were game for falconry (Burema, 1953) and thought
edible(Baudet, 1904). Thysse(1965) 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 conduct that the spoonbill has become rare at present; its
only breeding-grounds in Europe are in the Netherlands and in Spain (Voous, 1960).

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

Remains of the mallard have been found at the Eneolithic sites of Vlaardingen,
Hekelingen and Zandwerven. Remains of the mallard and of the domestic duck have
been found in the Roman Castellum at Valkenburg, 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 (1963) thinks that ancient Mesopotamia and
China were domestication centres. Boessneck (1953) and Zeuner (1953) 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, 1963).

Itisdifficult to distinguish bones of the mallard from those of the duck. I'tis gener-
ally thought that bones of the duck should be slightly larger than those of the mallard.

At Eneolithic Vlaardingen 48 9, of the bird bones belonged to the mallard, in Ro-
man Valkenburg 4.1 9, to the mallard or domesticated duck and in Medieval Am-
sterdam 31.09%,.

Most of the bones were damaged and only a small number could be measured; it
was therefore impossible to get a clear insight in possible 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 Driger (1964) at Roman Klagenfurt(Austria).

Althoughitis not possible to prove it one may assume that the remains found at the
Eneolithicsites of Vlaardingen, Hekelingen and Zandwerven, are from the mallard.
Likewise it is assumed that the remains found in the Castellum at Valkenburg 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/126;
metacarpus: b, U/2o1; femur: ¢, O/4237; sternum : d, A/E 17; tibiotarsus: e, V/121. 1 : 1
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some bones may belong to the mallard. That the Romans rarely kept domesticated
ducks (Zeuner, 1963) 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 Driger (1964)
found at Roman Klagenfurt. In general it is assumed that in Eneolithic times the
duck had not yet been domesticated in Europe, but it may be possible 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 mallard and duck were much
alike is indicated 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, 1916).

Many of the long 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 Eneolithic Vlaardingen as well as in Medieval Am-
sterdam.

Atpresent the mallard is a common resident inlakes and canals in the Netherlands.

11. 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. 674, b, ¢, d, e).

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

12. Anas querquedula L. (Table 79)

A humerus of the garganey has been found in Medieval Amsterdam (fig.67¢). 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.

13. Anas strepera L. or Anas clypeata L. (Table 80)

A left scapula found at Amsterdam resembles that of a gadwall, but it is just possible
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 April. For consumption the
gadwall is appreciated more than the shoveller.
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Fig.67. Anas crecca — sternum: a, V/76; humerus: b, A/H 18; radius: ¢, V/86; ulna: d, V/30;
tibio-tarsus: e, V/82; Mergus merganser — coracoid: f, A/P 7; Anas querquedula — humerus:
g, V/126.1: 1
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Fig.68. Tadorna tadorna — coracoid: a, A/H 19?; Anas cf. clypeata — humerus: b, V/74;
ulna: ¢, V/118. 1 : 1
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14. Anas cf. clypeata L. (Table 81)

An ulna 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).

15. Mergus merganser L. (Table 82)

The damaged coracoid of a goosander was found at the Eneolithic site of Vlaardingen
(fig. 67/)
The goosander is a passage migrant from October till May, and a winter visitor.

Some goosanders stay in summer.

16. Tadorna tadorna (L.)(Table 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.

17, 18. Anser anser (L.), Anser anser domesticus (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).

AtVlaardingenonly a few bones have been found. In the Roman Castellum at Val-
kenburg and at the Early and Late Medieval sites the goose remains are quite numer-
ous, 24,5%, of all bird bonesfrom Valkenburgand 37,1 %, of those from Amsterdam
belong to geese.

The measurements that could be taken of the Eneolithic bones do notsuggest that
the Eneolithic geese were smaller than the later ones. If the measurements of the
bones are compared with those found by Driger (1964) 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. Driger (1964) states that the present domesticated
goose is larger than the grey lag-goose. The sizes of the domesticated goose and grey
lag-goose are not very different, however. So it is hardly possible to tell, whether a
bone belongs to a domesticated bird or to a wild one.

On account of the smallnumber 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/or anser anser domesticus — scapula: a@, O/409; sternum: b,
Of/1470.1: 1
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mandibula: a, V/118; furcula: b,

Fig.70. Anser anser and/or anser anser domesticus —

0/377; tib: ¢, V/68.1:1
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or anser anser domesticus — humerus: Of248.1: 1

Fig.71. Anser anser and/
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however, it seems likely that the former may belong to the grey lag-goose while most
of the other belong to the domesticated goose. When and where in Europe the goose
was first domesticated is not certain. Zeuner (1963) suggested a centre in South-
western Europe. Boessneck(1960) 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
(1953) thought that already 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.

19. Anser albifrons (Scopoli) and Anser cf. fabalis brachyrhynchus Baillin (Table 835,
86)

Four coracoids found in the Roman Castellum at Valkenburg belong to the white-
fronted goose in all probability (fig.75d).

Three metacarpal bones found in Medieval Amsterdam may belong to the white-
fronted goose or to the pink-footed goose. The pink-footed goose is sometimes con-
sidered a small form of the bean goose (fig.75e).

At present both are passage migrants from September/October till March.

20. Anser sp. or 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 was Anser

sp. or Branta sp.

21. Branta sp.

Two radius fragments from the Roman Castellum at Valkenburg.are too much dam-
aged to tell whether they belong to the brent-goose or the barnacle goose.
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Fig.73. Anser anser and/or anser anser domesticus — radius: @, V/113; b, V/92; metacarpus:
¢, R/281; pelvis: d, O/?. 1 : 1
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Fig.74. Anser anser and/or anser anser domesticus — femur: a, O/870; tibio-tarsus: b, O/586;
tarso-metatarsus: ¢, V/85. 1 : 1



Fig.75. Anser albifrons — coracoid: a, O/4237; cf. Anser fabalis brachyrhynchos — metacarpus:
b,V/93; Branta bernicla — radius: ¢, O/?; metacarpus: d, O/4237; Branta leucopsis — ulna,
0/4237.1:1
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Fig.76. Branta leucopsis — humerus: a, O/1187; scapula: b, O/4237; me*acarpus: ¢, O/2989;
tibio-tarsus: d, O/4520, ¢, O/1161; femur:f. 1 : 1




Fig.77. Cygnus cygnus/olor —humerus: a, A/N 9; b, A/M 7.1 : 1
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22. Branta bernicla (L.) (Table 87)

Remains of the brent-goose have been found at the Eneolithic site of Vlaardingen and
in the Roman Castellum at Valkenburg (fig.75a4, b, ¢).

The brent-goose is smaller than the barnaclegoose. At present the brent-gooseis 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, ¢, d). At the latter site 37
bones were found, together about 21.6 9, 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,

usually turning up locally in large numbers.

24. Cygnus olor (Gmelin) (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, ¢).

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, 19o4), but it was
also kept in the moats of castles and in the canals of the cities. It is known that in
1672 the swans in Amsterdam had to be disposed of ('t Hooft, 1933), because of
bad times.

At present the wild mute swan only breeds in the “Zwarte Meer”, (Zwolle).

25. Cygnus olor (Gmelin) or Cygnus cygnus (L.) (Table 89)

At the Eneolithic site of Vlaardingen a number of bones has been found of which it
is difficult to tell whether 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.



, V/133; femur: b, V/126; phalanx II: ¢, V/13z. 1: 1

Fig.78. Cygnus olor - coracoid: a
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26. Buteo buteo (L.) (Table gr1)

In 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. Haliaeétus albicilla (L.) (Table 92)

Twenty-three bones of the white-tailed eagle have been found at the Eneolithic site
of Vlaardingen, i.e. 17.8 9, one at the Eneolithicsite of Zandwervenand sevenin the
Roman Castellum at Valkenburg (fig.79b, ¢; 80 ,81).

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 (1948) the main value of eagles may have been their feathers.
Clark(1948) supplied many instances of the use of eagle feathers for arrows in various
parts of the world in classic and historical times.

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

Voous(1960) states that the presentirregularboundariesofthebreedinggroundsof
the white-tailed eaglesindicate that formerly the bird was distributed allover Europe.

28. Gallus gallus domesticus L. (Table 93)

Remains of domestic fowl were found at the Eneolithicsite of Vlaardingen, the pre-
Roman Iron 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.82-85s).

The number of measurable bones is not large. The bones dating from the Roman
period can bedivided intothree groups. The firstgroup comprises the smallest bones,
which may have belonged to hens (O/409 femur, tibio-tarsus O/812 and O/4074).
The second group — larger bones — consists of those belonging to cocks as the spurred
tarso-metatarsi show. The large femur O/17? and tarso-metatarsus O/? may belong
to a capon.

In general the measurements never reach the maxima put on record by Driger
(1964)for the fowl bones found at the Roman site of Magdalensbergnear Klagenfurt.
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Fig. 8o. Haliaeétus albicilla — humerus: a, A/G 187; b, O/4507; ¢, O/4891. 2 : 3
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Fig.81. Haliaeétus albicilla — radius: @, O/4891; ulna: b, O/1891. 2 : 3
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Fig.82. Gallus gallus — skull: @, O/1240; coracoid: b, O/2807; scapula: ¢, O/2807; humerus:
d, O/2807%; ulna: e, O/2807%; radius: f, O/280%; metacarpus: g, O/2807. 1 : 1
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Fig.83. Gallus gallus — sternum: O/2807. 1 : 1
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Fig. 84. Gallus gallus — pelvis: a, O/2807; femur: b, O/2807; tarso-metatarsus: ¢, O/2807.1: 1
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/c d

Fig.85. Gallus gallus — tibio-tarsus: @, O/2807%; humerus: b, V/92; tarso-metatarsus: ¢, V/82;
femur: d, V/8s. 1 : 1



id: a, A/F 19%; humerus: b, O/1226. 1 : 1

Fig. 86. Grus grus — coraco
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Fig.87. Grus grus - pelvis: a, A/N 8; tibi
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Most bones from the Medieval sites are smaller than those from the Roman settle-
ments. Perhaps all belong to hens. This supposition is supported by the fact that the
one tarso-metatarsus, which is almost as long as thelargest Valkenburg tarso-meta-
tarsus, belongs to a cock.

That the cock was larger than the hen was also found by Schweizer (1961). At
Valkenburg three, at Amsterdam eight bones belonged to very young animals.

The ancestry of the domestic fowl must be soughtin the Burman wild fowl (Gallus
gallus L.) of Further India. About 3000 B.C. the inhabitants of the Indus valley
probably knew the domestic fowl already (Zeuner, 1963). From there it spread to
Persia, Mesopotamia and Egypt, reaching Greece in 8oo B.C. and Italy at a later date.

The oldest remains of domestic fowl from the early La Téne period have been
found in the Heuneburg (Schiile, 1960) and Ladenburg (Gandert, 1953) 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-
ability a later intrusion. Degerbeol (1942) found a bone of a domestic fowl at the
Eneolithic site of Kolind, (Denmark), in layer IV, which probably was an intrusion

too.

29. Grus grus (L.) (Table 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 (1963) 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, 1953) state ‘‘that in the past the crane used to breed in boggy
swamps 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 (1960) 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. (Table 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, 1953). This may account for the lack of coot remains at the Medieval

sites.



b. Aves 181

I
Y

S

Fig.88. Fulica atra — humerus: @, A/og; ulna: b, A/F 15; Columba livia dom. — humerus:
¢, V/434; Columba palumbus — sternum: d, V/118. 1 : 1
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Fig.89. Corvus cf. corone — scapula: a, A/F 18 humerus: b, A/G 21°; ulna: ¢, A/O 7;

sternum: d, O/260; e, O/2603. 1 : 1
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At present the coot is still occasionally eaten in the Netherlands.
The coot is a resident, a winter visitor, and a passage migrant from early August
till the middle of April.

31. Columba livia domesticus Gmelin (Table 90)

Of the domestic pigeon three bones have been found: two sterna in the Late Medie-
val castle Huis te Merwede and a humerus in the city of Amsterdam (fig. 88c¢).
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 proved thatthe domestic pigeon occurred at Huis te Merwede, this humerus

possibly belonged to a domestic pigeon too.

32. Columba palumbus (L.) (Table 97)

Three sternum fragments of the wood 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 till November and
from the end of January 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. Corous cf. corone L. (Table 98)

I'hree bones belonging to the carrion crow have been found at the Eneolithic site of
Vlaardingen (fig. 89) and one at the Roman Castellum of Valkenburg (fig. 88).
There is a close resemblance between bones of the carrion crow, the hooded crow
and the rook. The carrion crow lives in Western Europe, the hooded 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 conclusion is that the bones

found at Vlaardingen belong to the carrion crow.

3-1- Corvus monedula 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.



'931S I®3 Je punoj spliq ayil jJo sauoq jo mqunu Yy 7, ‘TINXT Edu@dmg

S438WNN
09 0s 07 Ot 0z oL oL S S 0C ol oL 0S 07 Ot 0z oL S S oL S 09 0s 07 0¢ 0z ol
1 1 1 1 1 1 1 L L 1 1 L 1 1 ] 1 1 1 1 I 1 1 i

] [ _-H__—-_.__-__--__-—-_____--__--...

JERPUNN S W —— N I —— P S S e P

1

NS SN VU SR NN S SN T S ST S A O%_ [N — -

0

SRUETINS [UN! RSN, UPIV SIS WSSEOF R S

e e e  aa SETE EETE B

-

RN JUNPDH MDD PR S EpEpHp (PP SppIp PIpIuyIN SpEpHp SpEpRy E ERREY B D e P

)
1
]
1
]
'
[
1
!
1
]
'
1
f}
[}
]
'
'

g

= |

v

S$3123dS

- N m 3N W N o



c. Pisces — d. Mollusca 1 85

C. PISCES

Atthesitesof Eneolithic Vlaardingen and Zandwerven, of 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 identify
most of the fish bones. Only the remains of sturgeon and pike could be identified

with certainty.

1. Acipenser sturio L.

AttheEneolithic site of Vlaardingen numerous remains of the sturgeon were found.
At the sites of Eneolithic Hekelingen and Zandwerven, of Bronze Age Vogelenzang,
of pre-Roman Iron 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 (Pl. XXI1Ib).

The sturgeon is an anadromous fish, ascending the great rivers to spawn.

It is interesting to observe that while at the Eneolithic site of Vlaardingen sturgeon
remains were very numerous, at the Vlaardingen sites from the pre-Roman Iron
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-
cal times still. At the beginning of this century it was still numerous in the Biesbos
south of Rotterdam. Owing to the gradual pollution of the rivers and the dredging
of the shallow places at the mouth of thegreatrivers— which are the possible spawning
ground of the sturgeon — the sturgeon has become very rare recently (Verhey, 1961).

2. Esox lucius L.

Remains of the pike have been found insmallnumbers at somesites of all periods.

D. MOLLUSCA

At several sites shells and snail-shells have been found, indicating that molluscs
were collected and eaten (P1. XXII¢).

I. Mytilus edulis L.

The shells of mussels 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 twelve shells dating from the Middle
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Ages were found t. These shells were the size of recent mussels for consumption. The
mussel is a common mollusc along the coast of the Netherlands.

2. Cardium edule L.

Three shells 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 shells of the oyster have been found.
The Romans were very 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, 1934).

4. Spisula subtruncata (Da Costa)

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

5. Buccinum undatum L.

Of the whelk 42 snail-shells have been found atthe Roman Castellum at Valkenburg.
The whelk is edible and at present common along the coast.

6. Littorina littorea (L.)

Of the common 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. Unio pictorum (L.)

Two shells of the painters’ unio dating from the Middle Ages have been found in

Amsterdam.

1. 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.
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8. Unio sp.

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

9. Succinea cf. 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. CEPHALOPODA

Sepia officinalis L.

At the Roman Castellum at Valkenburg the internal skeleton of the cuttle-fish was
found (PL. XXIIe).

That the Romans liked ink-fish as they do nowadays is known (Hintze, 1934).
At the “terp” Wieremerschouw in the province of Groningen Van Giffen (1913)
found another fragment of this animal.



CHAPTER IV

THE SPREAD AND CONSOLIDATION
OF STOCK-BREEDING IN NEOLITHIC AND
ENEOLITHIC EUROPE

When the coastal area of the Netherlands was inhabited for the first time in the late
Eneolithicstock-breeding was nothing new in Europe. Nexttoagricultureithad been
known for at least 3000 years in Southern and Central Europe, and there are indica-
tions that in the Near East stock-breeding reaches back another 3000 years. Reed
(1961) discussed the real and fictitious evidence about domestication and keeping
domesticated animals in the Near East. He came to the conclusion that the oldest
known domesticcattlehave beenfoundat the Halafiansite of Banahill and the Diyana
plain in Northern Iraq, dating from some 7000 years ago. For sheep the bones found
at the cave of Shanidar and at the village of Zawi Chemi were of importance.
It was demonstrated by Perkins that about 11 00ooyearsagothe people of Zawi Chemi
had domestic sheep or that they domesticated sheep. Domestic goats were found in
Jericho and Jarmo, at 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 animals 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! settlements on record going back to the pre-ceramic phase not only the

1. The nomenclature for the successive periods as used by Neustupny (E. & J., 1961) for
Czechoslovakia has been followed mainly. As, however, the oldest Neolithic cultures (Proto-
Sesklo, Starcevo, Kérés, etc.) found in the Balkans have not been discovered in Czechoslo-
vakia’ until now, these authors 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 possible to use one nomenclature
for the whole of Europe.
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five most important domesticated animals (cattle, sheep/goat, pig and dog) were
known but that the wild animals were of minor importance (Table 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 Ceramic® GrN—4145 7500490 5550 B.C.
Nea Nikomedeia, Proto Sesklo?! Q 655 8180+ 150, 6230 B.C.
Gualarit, Kérés culture? Bln-75 70904 100, 5140 B.C.
Hodmezovasarhely-Kotacpart, Koéros

culture? Bln-115 64504 100, 4500 B.C.
Katalzeg, Kérds culture? BIn-86 63704 100, 4420 B.C.

The Middle Neolithic ranges from 4 4400 B.C.— 4 4000 B.C.

Zalavar, Bandkeramik culture? Bln-86 61804 100, 4230 B.C.
Mohelnice, Bandkeramik culture? Bln-102 6285+ 100, 4335 B.C.

Bln—-102% 6405+ 100, 4455 B.C.
Elsloo, Bandkeramik culture* GrN-2164 6270485, 4320 B.C.
Korlat, Bikk culture? Bln-119 64404 100, 4490 B.C.

The Late Neolithic ranges from 4+ 4000 B.C.— 4- 3500 B.C.

Tiszapolgar-Czéshalom, Herpaly

culture? GrN-1993 5854460, 3895 B.C.
Hienheim, Stichbandkeramil?® GrN—4832 5780485, 3830 B.C.
Hamangia, Hamangia culture* GrN-1986 5880470, 3930 B.C.

The Eneolithic starts 4- 3500 B.C.

Gumelnita, Gumelnita A2 culture* GrN-3028 54001490, 3450 B.C.

GrN-3025 5715+70, 3765 B.C.
Varasti, Boian B* GrN-1987 5360470, 3410B.C.
Habasesti, Cucuteni A4 GrN-1985 5330480, 3380 B.C.
Valea Lupului, Cucuteni B* GrN-1982 4950460, 3000 B.C.

Seeberg Burgaschisee-Siid, Cortaillod® B-119a4 4750+ 100, 2800 B.C.
The Eneolithic ends with the onset of the Bronze Age around 2500-1500 B.C.

1. (Godwin & Willis, 1962).

2. (Kohl & Quitta, 1964).

3. (Oeschger, Schwarz & Gfeller, 1959).
4. (Vogel & Waterbolk, 1963).

5. (Vogel & Waterbolk, 1967%).
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The first farmers in Europe who settled on the plains of Thessaly and Macedonia
camefromthe Near Eastas is shown by the close affinity of their culture with slightly
older cultures found in Turkey (Rodden, 1961) and the fact that they were familiar
with stock-breeding.

Boessneck (1960/1961) studied the bones collected by Miloj¢ic during his excava-
tions in Thessaly (Argissa- and Otzaki-Magula near Larissa). He found that already
in the lowest layers of the Otzaki-Magula site, belonging to the Proto-Sesklo culture,
domesticated specimen of cattle, sheep, goat and pig occurred while at the same time
only a few remains of wild animals were found. Also in the following periods the
domesticated animals remained the mostimportantat Otzaki-Magula. At the nearby
site of Argissa-Magula pre-pottery Neolithic layers yielded bones of domesticated
animals mainly (Bbessneck, 1960, 1961). The same situation was found by Higgs
(1962) 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 Staréevo-Cris culture
(Necrasov, 1961) and at the settlements of the Starcevo-Cris culture at Letul Vechi,
Valea Lupului, Glavanestii Vechi and Pogoresti (Necrasov, 1964). At these sites
(with the exception of-Valea Lupului) the remains of domestic animals outnumber
those of wild animals 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 picture as wild animals reach a percentage of 349, (Necrasov and Haimo-
vici, 1962P). This high percentage may be due to the fact thatalayer of the much later
Cucuteni AB culture with a high percentage of wild animals covered the Bandkera-
mik layer and the possibility of mixing of the bone material from those two layers
cannot altogether be excluded.

The Eneolithicsites of the Boian, Gumelnita, and Hamangia cultures (Necrasov &
Haimovici, 1959, 1962P, 1966) show a low percentage of wild animals; while at the
same period thesites of the Pre-Cucuteniand Cucutini cultures show a higher percen-
tage of wild animals; at Trusesti the remains of wild animals even outnumbered those
of the domesticated animals(44.7%) (Haimovici, 1960, Necrasov& Haimovici, 1962).

Data about the animal remains from Neolithic and Eneolithic settlements in
Hungary were published by Bokonyi (1958, 1959, 1961°, 1962, 1964). A few bones
found at a Koros settlement belonged to domestic cattle, dog and some wild animals.
Ata secondsite of the Ko6ros culture however the remains were more numerous and
the domesticated animals outnumbered the wild ones by far. More material is
available from three settlements which yielded remains from the Biikk and Band-
keramik culture and of two sites where material from the earlier Koros, Biikk and
Bandkeramik culture is found together with material of the later Theiss culture. The
relatively high percentages of wild animals found at the sites of Leb6 and Szegva'r
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may have been effected by Theiss culture elements. The Theiss culture is related to
the Herpdly culture, which shows a very high percentage of wild animals. The three
sites of Folias Szilmeg, Gj6r-Papai Vam and Poméz-zdzavlyél where only the Biikk
and the Bandkeramik culture were found show the low percentages of wild animals,
which have been found in Bandkeramik settlements of Roumania, Bohemia and Cen-
tral Germany.

In the Late Neolithic period the settlements of the Herpaly culture show very
high percentages of wild animals; of the three sites of the Lengyel culture, Zengér-
varkonyi had a percentage of 349, of wild animals while at Pécsvarad-Aranyhegy
and Villanykévesd 26.9%, and 119, was found. The Eneolithic site of Tarnabod
showed 18.79, wild animals, but Derecske showed a percentage of 109%,.

I'n Bohemia the animal remains found at the settlementof 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, 1961) show that domes-
ticated animals predominate, as is also the case in the settlement of Makotrasy
(Clason i.m.) belonging to the TRB culture. In the Bandkeramik settlements?! of
Central and West Germany (Miiller, 1964; Stampfli, 1965) and the Eneolithic settle-
ments of Weissenfels in Central Germany and Fuchsberg-Stidensee in Schleswig-
Holstein (Nobis, 19552, 1962), belonging to the TRB culture, wild animals are of
little or no importance. On the Russian plains, in Switzerland, in Northern Europe
and in England, regions the Bandkermik 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 animalremainsare known from the successive Eneolithic settlements
of the Tripolje culture (Hancar, 1956) of which the data available suggest that the
earlier settlements have a high percentage of wild animals while the later show a
decreasing number of wild animal bones.

In Denmark at sites of the Ertebelle culture (Degerbel, 1942) only domestic cattle
and dog were found, at the settlements of the TRB culture, Bundse and Kolind
(Degerbol, 1939, 1942), also pigs and sheep/goat were found. According to Nobis
(19552) at Bundse wild animals formed only 29, of all bones.

1. The relatively high percentage (28.8) of wild animals Stampfli found for the Bandkeramik
settlement of Miiddersheim in West Germany is explained by the fact that this author uses
lower limit valuesfor attributing bones to the aurochs then other authors. If compared, how-
ever, with the measurements Maiiller found for the aurochs in Central Germany most of the
bones attributed to the aurochs are from domesticated cattle. The percentage of the wild
animals could have been then 11.4, a value which falls in the limits found by Miiller.
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Data about the animal remains found at Late Neolithic and Eneolithic settlements
in Switzerland and the adjoining Liechtenstein were published by Hartmann-Frick
(1960, 19065); Josien(1956); Boessneck, Jéquierand Stampfli(1963). At thesettlements
of the Réssen and Michelsberg cultures in Liechtenstein, and at the settlements of
the Pfyn culture in Switzerland (Clason i.p.) wild animalsare of small importance,
while at the Eneolithic settlements of the Pfyn culture at Pfyn and the Cortaillod
culture at Seeberg Burgischisee-Stid and Stid-West in Switzerland, the remains of
hunted animals outnumber those of domesticated animals.

In England animal remains from two Eneolithic sites are known. At Windmill
Hill(Joppe & Grigson, 1965) bones of domesticated animals outnumber those of wild
animals; the same is found at the settlement of Durrington Walls (Stone, Piggott &
Booth, 1954) of the Rinyo-Clacton culture.

Although from France little or no data about animal remains from Neolithic and
Eneolithic sites are known, Bailloud (1964) gives some information about stock-
breeding and hunting in the Basin of Paris. He states that from the late Bandkeramik
sites, cattle, sheep, goat and pig are known while remains of wild animals were un-
important; remains of the dog were not found. In thesites of the Eneolithic Chasséen
culture dornesticated animals were much more important than wild animals. The
domesticated animals were mostly cattle, but goat, sheep, pig and dog were also
found. The wild animals were red deer, roe deer, aurochs, wild boar and beaver;
there were also some indications for fishing. In the Late Eneolithic sites of the Seine-
Oise-Marne culture, however, remains of wild animals outnumber those of domes-
ticated animals. At the only site where the animal remains were more thoroughly
investigated (Poulain-Josien, 1958) 709, of the bones belonged to wild animals. Of
the domesticated animals, remains of cattle, sheep, pig and dog were found; of the
wild animals, 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 Neolithic and Eneolithic period for
the first time a differentiation can be observed in the part hunting plays in the econ-
omy of the different settlements. Whereas in the Early and Middle Neolithic period
hunting is not very 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 instancecan be seen in Hungaryfor the Lengyel settlements
and in Switzerland by the two settlements of the Pfyn culture (Pfyn and Niederwil)
and those of the Cortaillod culture (Seeberg Burgischisee-Siid and Stid-West).

After the discussion of the role hunting played in the economy of Neolithic and
Eneolithic people the composition of domesticated animals will be surveyed briefly
(diagram LXIV-LXXI). I have calculated the percentages of the domesticated spe-
cies separately, omitting the wild species; in this way the composition of the domes-
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Diagram LXV. The percentages of the five most important domesticated animals (cattle,

sheep, goat, pig and dog) when the sum of the bones has been put at 100, and the percentages

of aurochs, red deer, wild boar and other species when their sum has been put at 100, in
Roumania.
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ticated animals of the settlements can be compared with each other independently
of the degree the farmers depend on hunting for their meat supply. Most investiga-
tors just calculate the percentages of all the mammals together, sometimes even in-
cluding birds, which gives an untrue picture.

When the percentages of the domesticated and the wild animals are considered
several things can be observed. In Greece the small ruminants often played a very
important role; the same is found for a number of the Bandkeramik settlements in
Central Germany. A tall the other sites the cattle are the mostimportant domesticated
animals; 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 Herpdly 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 animals 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 also impossible to find a pattern relating to the
predominance of wild animals 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, thatfarmers, alongside raising crops, only gradually tooktostock-
breeding, having in earlier periods only relied on hunting for their meat supply.
Neithertheidea of Nobis(1955) that the geographical position of a settlement, nor
theidea of Bokonyi(1958) thattheculturalaffinities of the inhabitants of asettlement,
determine the composition of the domesticated animals proves always true. Nor can
the existence of secondary Neolithic cultures as postulated by Piggott(1954) explain
the difference between the two groups in the Late Neolithic and Eneolithic period;
thesite of Durrington Walls in England, that should besecondary Neolithic, showed
predominantly domesticated animals, whereas the sites of the Herpaly culture in
Hungary, which cannotbe described as secondary Neolithic, show a high percentage

of hunted animals.



CHAPTER YV

CHRONOLOGICAL AND ECOLOGICAL SURVEY
OF THE FAUNAL ASSEMBLAGES

The first traces of habitation, dated to about 2400 B.C., were found by Modderman
(1956) and Glasbergen (1961). From the foregoing Chapter it will be clear thatat 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 historical times did they become
the well known cattle-breeders they are at present.

In 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).
In the north they occupied a coastal barrier surrounded by tidal flats (Zandwerven).
The people living at the former sites were hunters who practised additional stock-
breeding. The people from Zandwerven were mainly stock-breeders (Chapter I1I,
A, B, C).

Glasbergen(1961) ascribed all 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 creeks in the midst of extensive bogs might
keep pigs and dogs, but no domestic cattle and small ruminants (the lack 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 likely that late Eneolithic farmers of the higher 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 animals,
while the farmers on open grassland in the north remained stock-breeders.

After this first penetration of farmers into the coastal area, this area has been
continually inhabited. 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
reclaiming 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 possible tolive on the peat as happened in the pre-Roman Iron Agein the neigh-
bourhood of Vlaardingen.

At all sites domestic cattle are the most important animals (Tables 40, 41; dia-
gram I), second comes the domestic pig at late Eneolithic Vlaardingen and Heke-
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lingen, Middle Bronze Age Vogelenzang, Roman Valkenburg, Early Medieval Rijns-
burg, in Late Medieval Huis te Merwede and Amsterdam. In 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 lying on the somewhat higher sandy, probably wooded, coastal area, and at
those on the creek banks and on the open 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 tomeet their demandfor 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 first that these animals were kept and fattened easily for the yearly slaughtering
(that this was the caseis shown by the fact that no remains of animals younger than 19
months have been found and that orders are known to have been issued in the towns
prohibiting the letting of pigs roam through the streets), and secondly that for some
reason the slaughtering of sheep was as much as possible reduced in Medieval towns
in Holland (Unger, 1916). Perhaps this is connected with the manufacture of cloth,
which had been an important meichandise for the Frisians from Roman times(the
coastal area from Brugge to the Weser was called Frisia). Frisian traders were
found all over Europe, in the Early Middle Ages even in Rome, where they had their
own loggia (Lewis, 1958). With the rise of the urban centres the manufacture of
cloth was moved to the cities, with the result that cloth became an industrial product
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, 1966).

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

Atfirstthesmall ruminants werekeptinsmall quantities only, butfromthe Bronze
Age onward they were second in importance (Tables 40, 41) after the domestic cattle,
afact which can probably be linked with the new fashion of woolen garments (Chap-
ter I1la, 20). Both goat and sheep were kept in small quantities in the late Eneolithic
period, butgoatoutnumberedsheep. Atlatertimessheep werekept usually and goats
only occasionally. Goats may have been kept for milking, whereas domestic cattle
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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, 1904). The domestic pig must have been kept only for the supply of meat
and fat; the animals were mostly slaughtered young (Table 43; diagram X). Like
domestic cattle, pigs grew smaller from Late Eneolithic times onward, to become
larger again at Medieval times.

The dog has been found at almost all settlements (Table 47; diagram LXI). At
Vlaardingen it is the small breed of dog generally found in Neo- and Eneolithic
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 smaller and larger form of the
turbary dog to alarger dog (Chapter I1la, 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 Eneolithic 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 very 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 I1la, 14). The
remains at the other sites are too scanty to give a clear idea.

The firstknown domesticated cat wasfound at Valkenburgeitherfromthe Roman
or the Carolingian period.

One bone belonging to domesticated rabbit in all probability has beenfound 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,
7.e. not taking into account the femur found at late Eneolithic Vlaardingen.

There are strong indications that domesticated goose and duck were kept by the
Romans at their castellum at Valkenburg (Chapter 1115, 10, 17, 18).

The domestic swan and the pigeon are known from the castle Huiste Merwede and
thecity of Amsterdam. In the Middle Age swans werecommonly consumed (Baudet,
1904).

Wild animals were found in great numbers at late Eneolithic Vlaardingen and
Hekelingen. Remains of red deer are most numerous followed by wild boar and
beaver. Of 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.



206 Chronological and ecological survey of the faunal assemblages

Fishing for the anadromous sturgeon was important but other species were also
caught.

In the following periods hunting was of no importance; occasionally a red deer, a
wild boar, a roe deer, or a fox was caught. Red deer antlers 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 X11I).

Fowling was stillimportantinthe Middle Ages. Falconry was practised in catching
herons and other species. Bitterns, herons, cranes, spoon-bills and ducks are among
the species used in the Dutch kitchen as mentioned by Baudet (1904).



DIER EN MENS IN HOLLANDS VERLEDEN

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

KORTE SAMENVATTING

In dit werk wordt het beendermateriaal ( + 10000 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, IT, III, IV en V).

Na delaatste ijstijd werd de zeespiegel regelmatig hoger en ontstond hetzuidelijke
deel van de Noordzee. Gedurende het vroege Subboreaal werden strandwallen ge-
vormd langs de zuidwesteli jke, centrale en noordwesteli jke delen van de Nederlandse
kust (Pons, Jelgersma, Wiggers & De Jong, 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 uitgestrekt waddengebied
en moerassen (Zandwerven).

Algemeen wordt aangenomen dat domesticatie en het uitoefenen van veeteelt voor
het eerst in het Midden-Oosten plaats vond. Hoewel hierover veel gespeculeerd en
geschreven is, zijn weinig betrouwbare gegevens bekend (Reed, 1961). Beter is het
gesteld met de kennis van het optreden van de eerste veetelers 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 vlakten van Thessali¢ en Macedonié in Griekenland. In de volgende eeu-
wen namen zij bezit van de Balkan noordeli jk tot in Hongarije. In de derde fase (mid-
den Neolithicum) vestigden zich Bandkeramische boerenzover 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 ('T'abel 49; Diagram LXIII).

Na de verspreiding van Bandkeramische boeren over een groot deel van Europa
viel de Bandkeramische cultuur uiteen in locale groepen (laat Neolithicum) die zich
in de volgende periode (Eneolithicum) hergroepeerden tot enkele grotere eenheden.
Hoewel boeren van enkele van de locale groepen van de gedesintegreerde Bandkera-
mische cultuur in Europa zich ook buiten het loess gebied vestigden (Réssener cul-
tuur) waren het boeren van de nieuwe 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 plaats 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 worden in de
gebieden die in de eerste drie fasen gekoloniseerd werden.

De opeenvolging van de verschillende culturen waarvan de veeteelt in hoofdstuk
IV besproken werd is algemeen bekend, terwijl C 14 metingen ons tegenwoordig de
ongeveer juiste data van hun optreden leert kennen.

Zo kan aangenomen worden dat het vroege Neolithicum loopt van het einde van
het 7de millenium v. Chr. tot & 4400 v. Chr., het midden Neolithicum van 4- 4400
v. Chr. tot + 4o00 v. Chr., het late Neolithicum van 4 4000 tot 3500 v. Chr. en
dathet Eneolithicum + 3500 v. Chr. aanvangt.

De nomenclatuur van de opeenvolgende perivden is hoofdzakelijk gegrond op het
werk van E. en J.Neustupny (1961) zoals deze werd uitgewerkt voor Tsjechoslo-
wakije. Daar echter in Tsjechoslowakije de oudste Neolithische culturen die op de
Balkan gevonden worden, tot nu toe niet werden aangetroffen (Proto-Sesklo, Star-
cevo, Koros enz.) verdeelden deze auteurs het Neolithicum 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 één geheel te overzien. Van Italié,
Spanje, Portugal, Frankrijk en Engeland zijn geen of weinig goed gepubliceerde ge-
gevens bekend over veeteelt in de besproken perioden. Het was hierdoor niet moge-
lijk West-Europa in de beschouwing te betrekken.

De eerste bewoning in Holland was laat Eneolithisch. De bewoners van Vlaardin-
genen Hekelingen waren veetelers dieechtervoor eengrootdeel van jachtafhankelijk
waren voor hun vleesvoorziening, terwijl de bewoners van Zandwerven hoof dzakeli jk
veetelers waren (Hoofdstuk II, A, B, C). Glasbergen (1961) schreef deze nederzet-
tingen toe aan de Vlaardingen cultuur die hij 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-
houden hebben maar geen runderen, schapen en geiten (het ontbreken van de oeros
toont aan dat de omgeving niet 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 noorden 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 in
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, 41; Diagram I).
In het laat Eneolithische Vlaardingen en Hekelingen, midden Bronstijd Vogelen-
zang (Hoofdstuk III, E), Romeins Valkenburg (Hoofdstuk III, O), vroeg Middel-
eeuws Rijnsburg (Hoofdstuk III, R, S, T') en in laat Middeleeuws Huis te Merwede
en Amsterdam (Hoofdstuk III, U, V) kwam het varken op de tweede plaats, in alle
andere gevallen de kleine herkauwers, schaap en geit. Dat wil zeggen dat vanaf de
Bronstijd tot de vroege Middeleeuwen 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 open veen. Alleen het Romeinse Castellum Valken-
burg geeft een ander beeld. Dat het varken hier op de tweede 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 voor de najaarsslacht(zie de weinige resten van jonge varkens, Diagram X)
en ten tweede dat in de Hollandse steden het slachten van schapen zoveel mogelijk
werd tegengegaan (Unger, 1916). Mogelijk hangt dit samen met de lakenweverij,
laken was een belangrijk handelsobject in die tijd.

Jacht was alleen belangrijk in Vlaardingen en Hekelingen. Vogelvangst in Vlaar-
dingen, Hekelingen, Zandwerven, Valkenburg en Amsterdam.

Runderen werden in de periode van het Eneolithicum tot de Romeinse tijd steeds
kleiner (Hoofdstuk IIla, 21), terwijl zij gedurende de vroege en late Middeleeuwen
weer in grootte toenamen (Diagrammen XL VI, XLIX-LI, LV-LVII), alleen de
horenpitten bleven ook in deze perioden kleiner worden (Diagrammen XLIV,
XLV).

Zowel geiten als schapen (Hoofdstuk IIIa, 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.

Hetvarken(Hoofdstuk IIla, 15, 16) werd alleen gehouden voor het verkrijgenvan
vlees en vet. De dieren werden meestal jong geslacht en er zijn duidelijke aanwijzin-
gen voor najaarsslacht (T'abel 43, Diagram X). Evenals de runderen werden ook de
varkens kleiner vanaf het Eneolithicum om in de Middeleeuwen weer in grootte toe
te nemen ("Tabellen XIII, XVII-XXIV). De kiezen bleven echter ook in de Middel-
eeuwen kleiner worden (Tabellen XI, XII, XIV).

De hond(Hoofdstuk I11a, 4) werd in alle perioden gevonden ('T'abel 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 middel-
grote hond.

De twee beenderen van een paard (Hoofdstuk IIla, 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 II1, 11) werd in Valkenburg 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 I11a, 1).

Een femur van een huishoen (Hoofdstuk 1115, 28) werd gevonden in de nederzet-
tingssporen uit de voor Romeinse IJzertijd op het terrein van de Amsterdamse
Waterwerken bij Bloemendaal. In de daarop volgende perioden komt het huishoen
algemeen voor.

Erzijnsterke aanwijzingen dat de gedomesticeerde gans en eend door de Romeinen
in Valkenburg gehouden werden (Hoofdstuk 1114, 10, 17, 18). De gedomesticeerde
zwaan en duif zijn bekend uit het Huis te Merwede en de stad Amsterdam (Hoofd-
stuk IIIb, 24, 25, 31). In de Middeleeuwen werden zwanen algemeen gegeten.

Resten van wilde dieren werden in grote hoeveelheden gevonden in Eneolitisch
Vlaardingen en Hekelingen. Resten van het edelhert waren het talrijkst, gevolgd
door wild zwijn en bever (Hoofdstuk IIla, 17, 16, 3). Van de carnivoren werden
resten van de vos, bruine beer, bunzing, otter, marter en wilde kat gevonden
(Hoofdstuk I11a, s, 6, 7, 8, 9 en 10). Resten van gewone en grijze zechond laten
zien dat ook op marine zoogdieren gejaagd werd (Hoofdstuk I1la, 12, 13).

De vangst van vogels was belangrijk, resten van tenminste 13 soorten (Tabel 48,
Diagram LXII) werden gevonden waaronder die van wilde eenden (Hoofdstuk
1116, 9, 10) en zee-arenden (Hoofdstuk IIIb, 27) het talrijkst waren, die van de
kroeskoppelikaan (Hoofdstuk 1115, 4) het meest exotisch.

De vangst van de anadrome steur (Hoofdstuk IIlc, 1) was belangrijk, maar ook
andere vissoorten werden gevangen.

In de volgende perioden was jacht onbelangrijk. Een enkel edelhert, wild zwijn,
ree of vos werd buit gemaakt. Geweien van het edelhert werden in kleine hoeveel-
heden verzameld voor het vervaardigen van verschillende voorwerpen.

De jacht op vogels was in de Middeleeuwen nog belangrijk. Reigers werden ge-
jaagd met de vogel. Roerdompen, reigers, kraanvogels, lepelaars en eenden (Hoof d-
stuk 1114, 7, 5, 29, 8, 9, 10) zijn soorten die algemeen in de Hollandse keuken van
de Middeleeuwen gebruikt werden.



JKMBOTHBLIE U UEJIOBEK B ITPOIIIJIOM T'OJIJIAHOWUU
HcciienoBaHue OKpYXalOIIEro 4eJIoBeka MHUpa XUBOTHBIX B JOUCTOPUUECKHE U
paHHeucTopuyeckue BpeMeHa B 11poBUHUMAX CeBepHas U FOxHas ["osuiaHaus.

KpaTkuit 0630p

B 3TOM Tpynme paccMaTpuBaeTcs MaTepuasl KOCTHbIX ocTtaTkoB [+ 10.000 ycrta-
HOBJIEHHBIX 3K3eMIUISIpOB/, HalaeHHbIX B 11poBUHLMAX CeBepHas v FOxHas [Nojutan-
[IMs 1IPY pacKoIIKax I10CeJIeHUH, OTHOCSALUMXCS K 11€PHOIY OT TI03/JHETO 3HEOJIUTA [0
Cpe,IHMX BEKOB, U MPHU PACKOIIKaX KypraHoB 3MOXU OpOH3bI H XkeJie3a kapThl 1, 2, 3,
4115/

ITocsie 110CE€NHErO JIEAHUKOBOTO Il1€pHOAAa YPOBEHb MOPS IIOCTENEHHO I10,1HH-
MaJics M BO3HHKJIA toxxHas vacTh CeBepHoro mops. Bo Bpems panHero cy6apkTH-
yeckoro rnepuonaa, obpa3oBalidCh BIOJIb OTO-3arlafHOM, LIEHTpaJIbHOH U CeBepo-
3ananHoi yacTtu 1obepexbss Hunepiianmos rnecuansie Bajsibl /IToHc, Hesrepcma,
Burrepc u [le Uonr, 1963/. BrniepBbie nobepexbe Hunepiiannos cTajlo obutaemMbiM
npubsm3uTesbHo 2400 J1eT .00 H.3. B F0XHOH YacTH CTpaHbI 1TOCEJIEHHs HaXoqHJIUCh
Ha y3KHX, HEMHOT'O BO3BbILIEHHbIX OTMEJISIX B10JIb 3aBoael /Biapaunrex, XekeJMH-
reH/, a B CEBEHOH 4acTH-HA MeCUaHbIX BaJllax, OKPYXEHHbIX MeJIIMH M OoJioTamu
/3aHnBepBeH/.

OO6111eNpHHATO CUHUTATh, YTO [AOMECTHUKALMS M 3aHITHE CKOTOBOJCTBOM BIIEpPBbIE
1melio mecto Ha CpenHem Boctoke. HecMOTpst Ha TO, YTO 3TOT BOMPOC HEOIHOK-
paTHO paccMaTpHMBAJICS U 4TO MO 3TOMY BOMPOCY MHOI'O HaMMCaHO, OTHOCUTEJIbHO
3TOrO BOMpoca MMeeTCsl MaJlo NOCTOBEPHbIX NaHHbIX /Peen, 1961/, Jlyywe o6cTouT
[leJIO CO CBENEHMSIMM O MepBbIX ckoToBodax B EBpone, koTopasi YeTbIpeXKpaTHO
3aceliarach 3emJieiesibllaMy, NMepBoHavalbHO npubbIBUIKMXK co CpenHero BocToka.
B nepBoit ¥ BO BTOpOii (pa3e /paHHHH HEOJUT/ 3eMileelIblibl CEJIHIIMCL B [ pelnu Ha
1J10,]0PO,OHBIX paBHHHAX deccaiiid 1 MakenoHHH. B TeueHie ciienyronix BeKOB OHH
3aHsJIM CeBepHY!o YacTh BajikaHckoro noJiyocTpoBsa BiU10Th .00 Benrpuun. B Tpetneit
¢da3e /cpenHuii HEOJIMT/ 3emJiene)Iblibl 11EpHO.1a JIBHTOYHON KepamMHKH MOCEJHITHCh
Ha JIECCOBBIX 3eMJIIX K ceBepy OT Auibn. B TeueHue Tpéx 1epsbix a3 JiroaH 3aHH-
MaJIHCh CMELLIAHHbIM 3€MJIeIeJIbHO-CKOTOBOIYECKHH, a 0X0Ta C LeJIblo CHabIKeHUst
MSICOM UMeJia [Ulsi HUX BTOpocTeneHHoe 3HayeHHe [Tabimua 19, nuarpamma L XIII/.

ITocsie Toro kak 3emJieneliblibl MEpHOAA JIEHTOUHOHW KepaMMKH pacCeIMJIMCh Ha
3HauMuTeJIbHOM uacTH EBponbl, KysnbTypa JIEHTOUHOH KkepaMHKH pacriajiacb Ha
MeCTHbIE TPYMINbI /MO3HUH HEOJIUT/, KOTOpbIE B TeHeHHE CJieAYIONIeH 3110XH [IHeo-
JIUT/ cHOBa 00beMUHUITUCH B HECKOJIbKO 60JIbIIHX TpyIIT. XOTs 3eMJleaeliblbl HEKO-
TOPBIX MECTHBIX T'DYIMII IT€pUOAa AE3UHTETr PUPOBAHHOMN KYJIbTYpbI JIMHEHHO-JIEHTOU-
Hoii B EBporie cesuiiich Takxe BHe JiEccoB obsiacTelt /kysibTypa PécceHckas, B Tex
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yacTsax EBpomnbl, KOTOpble A0 cUX Mop ObIJIM CKYAHO 3aceieHbl OXOTHUKaMU U pb1bo-
JIOBaMH MepHoJia Me30JIMTa, MEPBbIMH PACCEJIMIIUCh 3eMJIeIe)Iblibl HOBbIX 00Opa3o-
BaHMii. Bo Bpems 3Toii ueTBEPTOH (a3bl 3acesieHUss MPOUCXOOMT pa3zielieHHe Hace-
JIEHUs] Ha TPYMIbI U, KOTOpble J0OBIBAJIM MsCO cTapbIM crnocob oH y6os moMallHUX
KUBOTHbBIX, U HA [PYNIbI, KOTOpble B OOJIbLIEH MJIM MEHbLUEel cTeneHu npucnocobu-
JIMChb K Okpyxatouleft obcTaHoBke M 3aHsJIMCh oxoTod [Tabsmua 49, nuarpamma
L XIII /. ITomobHoe pa3aesieHne HabJiiogaeTcs Takxxe B 00J1aCTsAX, KOTopble ObLIM
3acelieHbl B Te'eHHe NnepBbix TPEX ¢a3s.

[Tociienyronine passiMiHble KYJbTYpbl, CKOTOBOACTBO KOTOPbIX paccMaTpHUBAEeTCs
B rJiaBe V, o011ien3BecTHbl, NpuieM aHaJiu3bl Mo C14 MoryT Ham nmaTh B HacTosilHee
BpEMsl I0BOJILHO TO'UHYIO ATy UX BO3HMKHOBEHMS.

Takum o6pa3om, MOXeT ObITh MPHHATO, UTO PAaHHUH HEOJIMT MpPOAOJDKAJICS OT
KOHIIa 7-ro ThICAYeJIeTHS 0 H.3. A0 * 4400 mo H.3., cpeaHud HeoJHT-0oT + 4400
1o H.3. 1o + 4000 go H.3., no3aHui HeoJIUT-0T + 4000 no + 3500 10 H.3., a2 FIHEOJIUT
Hayajics + 3500 mo H.3.

Jesnenue nociieAyIolIMX NepHOIOB OCHOBBIBAaeTCs rJiaBHbIM obpa3om Ha Tpyne E.
u K. Heyctynuel /1961/. D10 nesienne Obuia paspaboraHo mis UexociioBaku.
OpHako u3-3a TOro, uto B YexocJioBakMM AO CUX MOP HE BCTPEUAMCh OCTATKU
KyJIbTYp IPEBHEro HeoJIMTa, KoTopble ObliM HalaeHbl Ha bankanax /[IpoTto-Ceckiio,
CrapueBo, Képéc u T.4./, 3TH aBTOpPbI pa3feliMJId HEOJIUT Ha paHHUH [oOpyuHas
KepaMuka/ U MO3[AHHI [y3opraTo-oOpyuHas kepamuka, JlyxuaHku, JleHruei/. Otu
NepHoabl Mbl Ha3bIBa€M CPEIHHMH W MO3OHHWH HEOJIUT, Tak Kak KyJIbTYypbl paHHEro
HEOoJIUTa SIBJISIIOTCS KYJIbTYpaMH IPEBHEr O HEOJIMTA, HAalAeHbIMH K tory oT YexocJio-
BakuM. DTO AaéT HaM BO3MOXHOCTb paccMaTpuBaTh Bcio EBpomy omHOBpeMeHHO.

O ckoTOBOACTBE B paccMaTpHuBaeMble nepuoabl B Utasiuu, Mcnanuu, IToptyrasiumy,
¢paHuMM M AHIJIMM HE MMEETCs OCTOBEPHbIX NaHHbIX, @ T€ KOTOpble omy6JIMKO-
BaHbl, HegocTaToUHbl. [lo 3TOH npuyHHe Hesib3s ObLJIO BKJIFOYHTH B PACCMOTPEHHE
3anaauyro Espomny.

[TepBoe nocesieHue B ["oJu1aHaMK/ B 105)KHOH U ceBepH O €€ MPOBUHIIUAX/ OTHOCUTCS
K nepuony nosaHero sHeoJmTa. XKutesim diapaunreHa u XekejauHreHa 6b1IM CKOTO-
BOJAaMHM, KOTOpbIE, ONHAKO, [Jid CHAOXEHUs] MSICOM B 3HAUUTEJILHOHW CTENeHH 3aBH-
CeJIM OT OXOThI, B TO BPeMsl KaK OCHOBHbIM 3aHATHEM XHUTeJied 3aHaBepBeHa ObLIO
ckotoBoacTBo /riasa III, A, B, C/. I'nacbepren /1962/ OTHOCUT 3TH MOCEJIEHUS K
(hitapauHrepckoi KyJbType, KOTOPYIO OH paccMaTpUBaeT Kak KyJIbTYpY BTOPHUHOTO
HeoJsimTa. Korma, onHako, OXOTHMKM MepUOAa Me30JIMTa B 00JIaCTSAX IOXHO-TOJI-
JIaH/ICKOH A€JIbThI YaCTH'UHO MePELJIH K CKOTOBOACTBY, OHM CTaJIM AePXaTb CBUHEH
U cobak, HO He [IepxkaJii KPYIHOTrO poraToro ckoTa, OBell M ko3 /oTcyTcTBHe 3yOpoB
yka3bIBaeT, YTO OKpYyxarolllas cpesia He MOAXOAUIIa AJIsl KPYIHOrO poraToro ckorta/.
BoJiee BeposTHO, YTO 3eMJie[ie]iblibl MEpHOJA MO3IHErO 3HEOJIMTA MO KaKUM-TO
NpUUUHAM TNEepecesIITUCH ¢ 6oJiee BLICOKUX MeCHaHbIX 3eMeJTb Ha 3anaj U B 3HA'UUTeJIb-
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HO#i cTeneHu npucrnocodbuiichk B 06J1aCTAX OeNbThI K OKpyskatouei obcTaHOBKe, B TO
BpeMsl Kak 3eMJie[eJibllbl Ha OTKPBITHIX JIyrax, Ha ceBepe, OCTaJIMCb CKOTOBO,AAMH.

ITociie 3TOro0 nMepBoro NpOHMKHOBEHUS 3eMJieieliblieB B MpUOpexHble obJiacTu, B
3THX obJiacTsx 6e3 nepepbiBa obuTaioT Jioau. OOHAKO He paHbllle CpeJHUX BEKOB
NyTEM MOCTPOIKH MIIOTUH, MOHUXXEHUSI YPOBHS MOAMOYBEHHbIX BOM, OCYIIIEHHUS 03Ep
1 ocBoeHHs 60J10T, HauMHaeTcs B 60JibIlIOM MacliuTabe u3MeHeHue JlaHawadTa yesto-
BekoM. [o 3TOro BpeMeHH yeJioBek ObLI PHHYXKAEH XHUTh Ha PACIOJIOKEHHBIX BbIIlIe
JIOHAaX U Ha y3KMX NMpHOpPEXHbIX OTMEJIX BAOJIb 3aBoaei. ToJibko B TeyeHue 6oJiee
CYXHUX MepHO0B ObLIIO BO3MOXHO CEJIMThCS Ha TOpGSHUKAX.

BaxxHeHIIIMMH TOMAaLIHUMH XUBOTHBIMH BCEr1a SIBJISJICS KPYMHBIH poraTblif CKOT
/Tabnuua 40, 41; nuarpamma I/. Bo ®uapauHreHe u XekeJIMHreHe nepuona mos3fa-
Hero 3HeoJuTa, B doresieH3aHre cpenHeil snoxu Opouswl /riiaBa L, E/, pumckom
¢danbkenbypre /riasa II1,0/, B PeiiHcOypre nepuona paHHero cpelHeBeKOBbs /riiaBa
I, R. S. T./ u B Xayc Te MepBene u AMcTepaaMe nepuona Mo3aAHEro cpeHeBeKOBbs
/rnaBa I, WU, V / cBUHBbS 3aHMMaeT BTOpOE MECTO, BO BCEX APYruX cliyyasx Ha
BTOPOM MECTe HaxOIsATCs MeJIKHE JXBayHble XXMBOTHbIE — OBIIAa M k03a. JTO CBUIeE-
TEJIbCTBYET O TOM, YTO HauWHasi ¢ OpPOH30BOro Beka 1O PaHHErO CpPEIHEBEKOBbS
coxpaHsiach Ta xe camas popmMa CKOTOBOJCTBA, BHE 3aBUCUMOCTH OT TOrO, XHJIU
JIM 3eMJiesie)iblibl B TECUYAHOM, BEPOSITHO MOKPHITOH JIECOM, MOJIOCE AIOH, HA TNpH-
OpexHbIX BaJlaXx WM Ha OTKPbITbIX TOpdsHUKax. EAMHCTBEHHO puUMCKasi KpemnocTb
dasikeHbypr npencrasisieT coboil Apyryio kapTUHY. To, YTO CBUHbS 3[eCh 3aHHU-
MaeT BTOPO€ MECTO, BO3MOXHO OOBSCHUTb T€M, YTO 4y>XXOH rapHU3OH caM Jepxall
CBUHEH, 4TOObl yIOBJIETBOPUTL 3KCTpPEHHbIE MOTPEOHOCTH B CBUHOM Msice. B paHHe
cpenHeBekoBOii kpenoctu Xayc Te MepBene i B ropoae AmcrepaaMe BbICOKUH
MpPOIEHT CBUHEH MOXeT ObITb OOBACHEH, BO-MEPBbIX, TE€M, YTO 37ech OoJbule He
pa3BOAMJIM CBUHE, a BbIKapMJIMBAJIM TOJILKO OJHY CBUHBIO IS OceHHero ybos /cMm.
He3HayHuTeJIbHoe KOJIMHYECTBO OCTATKOB MOPOCSAT, AMarpamma X/, u, BO-BTOPbIX, TEM,
YTO B rOJUIaHACKHMX rOpoJax, o Mepe BO3MOXHOCTH, noolupsisim yboii osen /YHrep,
1916/. Bo3MOXHO, 4TO 3TO MUMEJIO MECTO B CBSi3H C MPOU3BOACTBOM CYKHa, KOTOpPOE
SIBJISJIOCh B TO BpPEMSI BaXXHbIM TOPrOBbIM OOBEKTOM.

OxoTa urpasia poJib ToJibko Bo diapnuHrexe, a Takxe B XekeJiiHre. [TtuneBonct-
Bo — Bo DiapnuHrene, XekesimHreHe, 3aHnBepBeHe, DajikeHOypre u AMcTepaame.

B nepuon ¢ 3HeoJMTa 0O PUMCKOI 3MOXH KPYNHbIH poraTblif CKOT CTAHOBHJICS BCE
Menblie /riaBa III a, 21/, oH cHOBa yBeJiMYMBAaeTCs B 3MOXY PaHHEro W MO3AHEro
cpenHeBekoBbs /auarpammbl XLVI, XLIX - LI, LV - LVII/, enuHcTBEHHO OCHOBa
pOroB CTAaHOBUTCS MeHbLIEe W B 3TH nepuoasnl /anarpamma XLIV, XLV /.

B 3noxy 3HeoJMTa AepxkaiMch B HEOOJIBLIMX KOJIMYECTBAX KaK KO3bl, TAK U OBIIbI
/T'nasa III a, 20/. B no3nHeiiive nepuonbl yBeJIMUMBAETCS KOJIMYECTBO OBEIl, YTO,
MOXeT ObITh, HAXOOUTCS B CBSI3U CO BXO,ASILUEH B MONY IIEPCTAHOH OOEXIOM.

CsuHbM /rnasa Illa, 15, 16/ nepxajiich eNMHCTBEHHO [UIS MOJIYYEHUsT Msca U
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xuHpa. [TonBeprajiuch y60i0 NMpeMMYIIIECTBEHHO MOJIOIble XMBOTHblE W UMEIOTCS
onpeneJi€HHbIe yka3aHUs Ha TO, yTO YOO mpoucxoaus1 oceHblo /Tabiymua 43, nuar-
pamma X/. IlonobHO KpymHOMY poraTtoMy CKOTY, HayHMHasi ¢ MepHoAa 3HEOJIMTa,
YMEHBINIAIOTCS U CBUHbH, a B CpeIHHE BeKa OHH CHOBA CTaHOBsTcA OoJiblile /Tabina
XIII, XVII,/. OgHako KopeHHbIE 3yObl CTAHOBAITCS MeEHbIIle H B CpellHHe Beka /Ta-
6smua XI, XII, XIV/.

Cobaky /rnasa III a, 4/ mbl HaxoauM Bo Bce nepHoab! /Tabsmna 47/. Bo ®iap-
J[MHTeHe HaXOAUTCs MaJias “‘TopdsHas’ cobaka, KOTOpas MOBCEMECTHO BCTpeHaeTCs
B EBpomne B mepHonbl HeoJidTa W 3HeoJsHTa. B puMckom DiiapauHreHe HaiIeHbI
YyeThIpe Tpynmbl cobak: kapsikoBasi cobaka, MeHbIIEro u 0OoJiblllero Buma ‘‘Top-
bsanas cobaka, H cpeaHss cobaka.

ITo kocTHBIM ocTaTkaM ABYX Jiolnaneii /riaBa Illa, 14/, HaiineHHbIM B XeKeJIMH-
reHe, HeJib3sl ONpeNesIMTh, OTHOCATCS JIA OHM K JOMAIlIHEMY HJIM JHKOMY BHAY.
B pumckom dajsikeHOypre MoxxHO ObUIO Ompele)IMTh TpH T'PYNNbl: OOHA Majas
MecTHas Jiolaab U ABa 00sbiMX Buaa. OCTaTky, HalIeHHbIEe B APYTUX PAacKOINKaXx,
CJIMILKOM HE3HaUMTeJIbHbI, UTOObI O HUX TOBOPHTD.

Ilepsas koiika /ryaa 11, 11/ Obu1a HaiineHa B @ajikeHOypre, HO C YBEPEHHOCTBIO
HeJIb3s1 CKa3aTh, OTHOCHTCS JIH OHA K PUMCKOMY MepHO1Y HUJIH Xe K 3moxe KapoJMHros.

B Xayc Te MepBene Oblia HalifieHa roJjieHb, MO BCEH BEPOSTHOCTH, NOMAIIIHETO
kpoJmka /ryaBa III a, I/.

Benpo nomaiiiHei kypunsl /riasa 11 B, 28/ 6p110 HaliieHO B OCTAaTKax MoceJieHHii
M3 TOPHMCKOH 3MOXH XeJie3da Ha TEPPHTOPHH AMCTEpIaMCKHX THAPOCOOPYXEHHI
Bo3Jie Biiymenmasis. B mocienyloume nepHoabl OOMallHAS KypHIla BCTpeyaeTcs
MOBCEMECTHO.

HMeroTes nocToBepHble yka3aHHsl Ha TO, YTO pHUMJIsHe B DasikeHOypre aepxaliu
nomaniHux ryceid u yrok /ryasa III B, 10, 17, 18/. HomauiHue Jiebemnu H rojryou
u3BecTHbl U3 Xayc Te MepBene H ropoma Amctepaama /riasa III B, 24, 25, 31/.
B cpennue Beka JiebeaH MOBCEMECTHO YMOTPEOJISIIHCh B MHILY.

OcTaTku AHKHX )XHBOTHbIX ObLIM HaiiieHbl B 60JibLIOM KoJiiecTBe BO DiiaparH-
reHe W XekeJHHreHe mnepHona sHeosmTa. OcTtaTku 6JlaropoAgHOro oJieHs ObUIH
caMble MHOTOYMCIIEHHbIE, 32 HUMH cliefoBas kabaH u 606p /rnasa Illa, 17, 16, 3/.
U3 XUIIHBIX HMBOTHBIX GbLIH HalIeHbI OCTATKH JIHCHIbI, 6YpOro MeaBens, XOpbKa,
BBIAPBI, KYHHIIBI U IHKOro koTta /rnasa llla, 5, 6, 7, 8, 9 u 10/. OctaTkH 0ObIKHOBEH-
HOTO M CEpOro TIOJIEHS] CBUAETENBLCTBYIOT O TOM, YTO HMeJIa MECTO 0XOTa TaKXe Ha
MOPCKHMX MilekonuTaroiux /rnasa Illa, ul2, 13/.

BaxxHoe MecTO 3aHHMMaJlo NTHIIEBOACTBO; ObUIM HaiifieHbl OCTATKUA MO MEHbILIeH
mepe 13-tu BugoB nrtuil /rnaBa 48, nuarpamma XLVIII/, u3 kotopeix Haubosiee
MHOTOUHCJIEHHbI OCTaTKM AMKoi yTkW /ryaBa IlIB, 9, 10/ 1 opnaHa-6enoxBocTa
/rnasa I1IB,27 nuarpamma 77,801/, a HauboJee 3K30THYECKHE — Ky APSBOTO NMeJIMKaHa
/rnaBa IlIs, 4/.
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BaxHoe MecTo 3aHMMaJia JIOBJISI OceTpa, HO TakXe MPOMCXOAMJIA JIOBJIS APYTUX
BUJZIOB pbIO.

B mocJiiepyiouie mepuoabl oXoTa TepseT CBOE 3HaueHHe. MMeeT MecTo oxoTa
Ha OAMHOYHBLIX OJ1aropolHbIX OJieHei, kabaHoB, kocyJib M Jicul. CobupatoTcs B
HeOOJIBIIIMX KOJIMYeCcTBaxX pora 6J1aropoHOro OJieHs MJis U3TOTOBJIEHHUS pa3JIMYHbIX
npeaMeTOB.

[To-npexHeMy ocTa€Tcs BaxHOH B CpelHHEe Beka 0XoTa Ha NTUl. B cpenHue Beka
MOBCEMECTHO YNMOTpedJIAIoTCS B FOJUIAHICKON KYXHe TaK1e BUAbI NTHIL KaK — 0oJibIlIas
Bblllb, 11aMJis, XypaBJib, koJinuua W yTku /riasa IIIs, 7, 5, 29, 8, 9, 10/.



216 List of animals

List of the animals discussed

Mammalia

Alces alces (L.) —elk

Balaenoptera physalus (L.) —common 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 (Borovski)* - 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.)* — killer whale

Halichoerus 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 (L.) - rabbit

Ovis aries L. — sheep

Odontoceti — toothed whales

Putorius lutreola L. — European mink

Putorius putorius (L.) - polecat

Phoca vitulina (L.) —sand seal

Phocoena phocoena (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 (L.) - fox

Aves

Anas clypeata L. — shoveler

Anas crecca L. - teal

Anas platyrhynchos domesticusL. - duck

Anas platyrhynchos L. - mallard

Anas querquedula L. — garganey

Anas strepera L. - gadwall

Anser albifrons (Scopoli) - white-fronted goose

Anser anser (L.) — grey lag-goose

* Not found in the sites described in this volume.

- eland

— gewone vinvis
— oeros

- rund

- hond

— geit

—-ree

-- bever

— 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

Maexonumarougue

- Jloch

— ®uHBan

- 3ybp

— KpynHbIit poraTslii ckoT
— Cobaka

- Kosa

- Kocyns

- Bobp

— B.naropo,oHblit 0JieHb
— Jlouragb

— CeBepHblii KHT

- Komiika

— JIuBHitickuit KOT

— AuKHit KOT

— I'pennannckuit Kut
— [JenbduH-kacaTka
— Cepblii Ti0.1€Hb

- 3asu pycak

- Bonk

- Boigpa

- Kynuua

- ITosnocatuk

- Kpomnuk

- OBua

— 3yb6acTble KUTbI

- Hopka

— Xopék

— OObIKHOBEHHBIH TIOJIEHb
— Mopckas CBUHbS

— I'ony6oit nonocaTuk
— CBuHbs

- Kabau

— Muauickuii kabaH

— Henbthun

— Bypblit Mmeasenb

— JIucuua

ITrmuger

— IlupoxoHocka

- Yupok

- Yr1Ka

- [ukas ytka

— YHpok-TpecKyHOK

- Cepas yTka

- Kasapka 6enonobas
— Cepslii Tych



List of animals

— huisgans
— rietgans

— domestic goose
— bean goose

Anser anser domesticus (L.)

Anser fabalis (Latham)

Anser fabalis brachyrhynchus
(Baillin)

— pink-footed goose — kleine rietgans

Ardea cinerea L. — heron — blauwe reiger
Botaurus stellarus (L.) — bittern - roerdomp
Branta bernicla (L.) - brent goose - rotgans
Branta leucopsis (Bechstein) — barnacle goose — brandgans
Buteo buteo (L.) — buzzard — buizerd
Columba livia domesticus

Gmelin — pigeon — huisduif
Columba palumbus L. - wood pigeon - houtduif
Corvus cornix L.* - hooded crow - bonte kraai

Corvus corone L. — carrion crow — zwarte kraai

Corvus frugilegus L.* —rook - roek

Corvus monedula L. — jackdaw - kauw
Cygnus cygnus (L.) — whooper swan — wilde zwaan
Cygnus olor (Gmelin) — mute swan - knobbelzwaan

— grote zilverreiger
— meerkoet

Egretta alba (L.) — great white heron
Fulica atra L. - coot
Gallus gallus domesticus L. — domestic fowl - hoen

Gavia stellata (Pontoppidan) — red-throated diver - roodkeelduiker
Grus grus (L.) — crane — kraanvogel
Haliaeétus albicilla (L.) — white-tailed eagle — zeearend
Mergus merganser L. — goosander — grote zaagbek
Pelecanus crispus Bruch - Dalmatian pelican - kroeskoppelikaan
Platalea leucorodia L. — spoonbill - lepelaar
Phalacrocorax carbo (L.) - cormorant — aalscholver
Pterodroma sp. — petrel - stormvogel
Tadorna tadorna (L.) — shelduck — bergeend
Pisces

Acipenser sturio L. — sturgeon — steur

Esox lucius L. - pike - snoek
Mollusca

Buccinum undatum L. - whelk - wulk

Cardium edule L. - cockle - kokkel

Littorina littorea (L.) — common periwinkle — gewone aliekruik

— mossel

- oester

- halfgeknotte
strandschelp

— barnsteenslak

— schildersmossel

Mytilus edulis L. — mussel
Ostrea edulis L. — oyster
Spisula subtruncata (Da Costa) - cut through shell

— amber snail
- painters unio

Succinea cf. elegans Risso
Unio pictorum L.

Cephalopoda

Sepia officinalis L. - inkfish - zeekat
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— JloMaliiHHii TyCh
— IllnmopueBblii rych

— Manblii L1MopLeBbIH I'ych
— Lanns

— Beinp-0yrait

— YépHas xa3apka

- Kasapka 6esio1uéxas

—~ Kantok

— I'ony6nb

— JlecHoii rosny6s

— Xox/iaTasi BOpoHa

— YépHas BOpoHa

— I'pau

- I'anka

— Jlebenb-KIIMKYH

— JleGeab-111HNYH

— Boubluast Genas 1amis
~ JIblcyxa

— Kypuua

— KpacHo3obas rarapa
— Xypasiib

— Opuan-6enoxBoct

— Kpoxainsb

— KyapsBslii nesnyikan
— KoJimnua

— Bosbinoii 6akiian

— BypeBecTHHK

— Ileranka

Poion

— OceTp
— lyka

Moanmocku

— BOJIHHCTBII poXOK

— CepalieBiaka

— O6bIKHOBEHHAs
JIMTOpHHA

- Munus

- YcrpHua

— Pe3seBHuna
- SIHTapHas ynauTka
— INéctpast Muaus

To1060H02uE MOMIIOCKU

- KapakaTuiia



218 PLATE I

b. Lutra lutra: maxilla and mandibula (A).

a. Oryctolagus cuniculus: tibia (U).



PLATE II 219

a. Canis familiaris: scapula (2 X ), femur (3 X) and tibia (A).

b. Canis familiaris: humerus (2 X) (A).



220 PLATE III

a. Putorius putorius: mandibula (2 X) (A).

b. Ursus arctos: skull (A).



PLATE IV 221

d. Putorius putorius: skull G 219 (A).



222 PLATE V

b. Martes martes: skull (z X ), mandibula (2 X), scapula, femur (A).



PLATE VI 223

Felis silvestris: mandibula (A).



224 PLATE VII

a. Felis silvestris: scapula, humerus (4 X ), radius (2 X ), ulna (2 x) (A).

V1l
5

b. Felis catus: scapula, humerus, tibia, fibula, vertebrae (U).



PLATE VIII 22§

Halichoerus grypus: skull, humerus, pelvis (A).



226 PLATE IX

a. Equus caballus: metapodia (O).

b. Equus caballus: radius (D).



PLATE X 227

a. Sus domesticus: maxilla fragments (F).

b. Sus scrofa: skull (2 X ), mandibula (O).



228 PLATE XI

b. Sus domesticus: mandibulae, one of a 1 month old pig, two with M, erupting (U).



PLATE XII

229

Sus scrofa: mandibula, ¢ and 3 (A).



230 PLATE XIII

Cervus elaphus: antler (U).



PLATE XIV 231

a. Cervus elaphus: mandibulae (A).

b. Cervus elaphus: mandibulae, two showing deformations round the alveoli (A).



232 PLATE XV

Alces alces: mandibula (O).
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PLATE XVI

() ee[nqipuew :s1a/eide) *q

(V) Y3991 9s00] pue ag[nqipuew :siaQ/eide) '




PLATE XVII
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PLATE XVIII

(V) Y3991 Jusurwiad jas e yim
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236 PLATE XIX

a. Bos taurus: skull fragment (G).

b. Bos taurus: fractured humurus (G).



PLATE XX 237

a. Bos taurus: metacarpal bones (O).

b. Bos taurus: metatarsal bones (O).



238 PLATE XXI

a. Phocoena phocoena: vertebra (O).

b. Cetacea: bone fragments (O).



PLATE XXII 239

a. Gavia stellata: metacarpus (B).

b. Acipenser sturio: bony plates (O).

¢. Mollusca: oister, whelk, unio,

and Cephalopoda: inner skeleton fragments (O).
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