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22 Mammals

The dune occupants met their meat demand via both stock
farming and the hunting of wild mammals. The main focus of
their stock-farming activities was cattle, while their hunting
efforts concentrated on wild boar and red deer. They also
kept pigs and supplemented their diet via the more incidental
hunting of a broad range of fur animals and marine
mammals. Although the proportion of cattle decreased with
time, cattle farming remained the main source of animal
protein until the end of the period of occupation.

The species spectrum shows that the occupants exploited
different ecozones throughout the entire period of occupation:
the swamps to the east of the dune, the beach plain and other
nearby dunes, the coastal zone and the estuary of the former
Meuse.

22.1 RESEARCH QUESTIONS

The numerous, mostly well-preserved animal bones that were

found at the Schipluiden-Harnaschpolder site play an important

part in the study of the site’s Neolithic occupation. This
chapter covers the remains of large mammals (domestic
animals and hunted wild animals); small mammal remains

(rodents and insectivores) will be dealt with in chapter 24.

In the context of the main research questions (chapter 1)

the data can be used in answering the following questions:

— how important were stock farming and hunting, and how
were the different populations of domestic and wild
animals exploited?

— what information do the bones provide with respect to
the question whether the site was occupied on a seasonal
or a permanent basis?

— what information do the mammal remains provide on
the former landscape and on the exploited ecozones?

— did any changes take place in the aforementioned aspects
throughout the period of occupation?

The answers to these questions may lead to further insight
into issues such as permanence versus mobility, site function
and the community’s position in the neolithisation process.

22.2 METHODS

The bones were collected according to the general excavation
routine (chapter 1). Different recovery techniques were used
with the aim of obtaining a well-controlled group of remains:

Jorn Zeiler

the entire manually collected fraction of >2 cm and a sample
of the ‘fine’ fractions from the 4-mm sieve and the ‘ecosieves’
(mesh widths of 1 and 2 mm). The extent to which this aim
was realised has been discussed in chapter 4.

The standard procedure was not followed in the analysis
of the mammal remains as it would have been impossible
to study the vast quantity of remains in that manner within
the overall project limits. In view of the large size of
the assemblage it was decided to inspect all the remains,
but to select only readily identifiable fragments for further
analysis. The categories commonly employed in archaeozoo-
logical research — ‘indeterminate mammal’, ‘small mammal’,
‘medium-sized mammal’ and ‘large mammal’ — were not
distinguished. This procedure did however yield all data on
seasonality, butchering methods and the ages at which the
animals were slaughtered, the carving of bone and antler
and the spatial distributions of specific categories (including
human remains).

So a selection of readily identifiable fragments was made
from all the manually collected remains and all the remains
recovered from the 4-mm sieve fraction. The same procedure
was followed for the remains recovered from the ecosieve
residues (1 and 2 mm). The identifiable remains were
selected from 138 of the total of 300 samples. In this way
more than a quarter of the total number of around 80,000
manually collected remains (of mammals, birds and fish)
were selected for identification and just under 10% of the
approximately 61,000 remains recovered from the 4-mm
sieve fraction. The total number of remains recovered from
the ecosieve samples was not counted, but the fraction of
identifiable bones among those remains will of course have
been smaller than that among the 4-mm sieve residues.

The great majority of the identified mammal remains
(approx. 92%) were collected by hand. A little under 8%
came from the 4-mm sieve residues and less than 1% from
the 1-2-mm sieves. Contrary to what was observed in
the case of the bird remains (chapter 23), sieving of the
excavated soil through a 4-mm sieve did not prove
particularly productive.

The identifications to species/genus/family level were
conducted with the aid of the reference collection of present-
day bones of the Archaeological Institute of Groningen
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University. After the identifications, the fragments were
counted and weighed. The identifications and numbers and
weights per species yields information on the proportions of
the different species in the overall faunal spectrum, and
hence on the importance of animal husbandry and hunting
in the subsistence system. The species spectrum also
provides information on seasonal activities and on the
landscape in the site’s surroundings.

Noteworthy characteristics (traces of burning, butchering
and gnawing) were recorded in order to obtain an impression
of taphonomic processes. Pathologies (skeletal deviations
caused by sickness, ageing, efc.) were also recorded where
observed.

Information on the ages at which the animals were
slaughtered was obtained via analysis of the fusion stages of
the postcranial (‘non-skull’) bones and of the eruption
patterns of teeth and molars. In these analyses use was made
of the data published by Habermehl (1975, 1985), Iregren/
Stenflo (1982), Iregren et al. (2001), Mariezkurrena (1983)
and Zeiler (1988).!

Information on butchering methods was obtained from the
ratios of skeletal elements per species and from the positions
of traces of butchering on the bones. Data on the ages at
which animals were slaughtered and the employed
butchering methods can show how and for what purposes
(meat, skins, etc.) the different species were exploited. The
ages at the time of slaughtering can also yield information on
seasonal activities. The criteria formulated by Uerpmann
(1973) were used to obtain an impression of the importance
of the various skeletal elements in the consumption of meat.

Finally, the method developed by Von den Driesch (1976)
was used to measure remains of a limited number of species
(dog, wollf, cattle, aurochs, pig and boar) to obtain an

impression of the animals’ sizes and to distinguish the
domestic from the wild species. In some cases the animals’
withers height could be calculated on the basis of the
measurements. This was done using Harcourt’s data for

dog (1974), Matolcsi’s cattle data (1970) and Teichert’s pig
and wild boar data (1969). Cattle and aurochs were distin-
guished on the basis of the data of Degerbgl/Fredskild (1970),
and pig and wild boar on the basis of (partly unpublished)
data, which were made available by Umberto Albarella
(University of Sheffield, UK). The following procedure was
followed. First of all, all pig remains were grouped under
the heading of ‘pig or wild boar’. Then domestic pig remains
were distinguished from wild boar remains on the basis

of metric data relating to Mesolithic boars from Western
and Central Europe (Albarella et al. forthcoming). The
measurements related to 42 skeletal elements (humerus,
astragalus, calcaneus and mandibula), four of which could
not be unambiguously attributed to one of the two forms.
Of the other 38 measurements, 14 were assigned to pig and
24 to wild boar.? To these were added three associated
(fitting) elements: one of domestic pig and two of wild boar.
The domestic:wild ratio of around 1:1.7 thus obtained was
then extrapolated to the ‘pig or wild boar’ category.

The same procedure was followed for the skeletal
fragments that could not be indisputably attributed to cattle
or aurochs. As the number of indisputable identifications
of cattle greatly outnumbered those of aurochs, all cattle/
aurochs remains were categorised as cattle remains.

22.3 MATERIALS

22.3.1 Contexts

The bones were recovered from different contexts. They
were first of all the aquatic deposits and the colluvium on

N= W=

phase 1 1-2a 2a 2b 3 1-3  totals 1 1-2a 2a 2b 3 1-3 totals
collected by hand

Units 185 329 3768 1539 1495 939 8255 7.498  8.094 72993 13704 11.797 4585 118.671

features 5 - 110 - - 484 599 145 - 5.837 - - 15300 21.282

Totals 190 329 3878 1539 1495 1423 8854 7.644  8.094 78830 13.704 11.797 19.885 139.953
4-mm sieve

Units - 39 4 270 106 321 740 - 16 1 383 50 145 594

features - - — — - — - - _ _ _ _ _ _

Totals - 39 4 270 106 321 740 - 16 1 383 50 145 594
1- and 2-mm sieve

Units 6 1 37 7 6 8 65 57 2 173 5 9 7 252

features - - 2 - - 6 8 - - 1 - - 351 352

Totals 6 1 39 7 6 14 73 57 2 174 5 9 358 605

Table 22.1 Identified mammal remains excluding microfaunal remains, arranged according to recovery technique, context and phase. Weights in

grams.
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the southeastern and northwestern flanks of the dune. They 75% of the total number of remains and approximately 87%
can be regarded as two variants of the same context, notably of the overall weight of the remains manually collected from
the swampy zone at the foot of the dune (chapter 2). The features. The relatively small numbers of bones found in
great majority of the identified mammal remains came from features indicate that features were relatively rarely used for
these layers (table 22.1) — i.e. 93% of the manually collected discarding refuse. Wells were evidently incidentally used for
remains and 89% of the remains recovered from the 1-2-mm that purpose after they had lost their original function, for
sieved samples. All the identified remains from the 4-mm example having become saline following a storm flood
sieve fraction came from these deposits. (see also chapters 25 and 26).

The other remains were recovered from features — The remains recovered from the aquatic deposits and
postholes, ditches and hearth pits, but above all pits and the colluvium accumulated there over a period of many
wells. The latter two contexts together accounted for almost years, during a long series of depositions, and they therefore

; mammals
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N= %
phase 1 1-2a  2a 2b 3 1-3  totals 1 1-2a 2a 2b 3 1-3  totals

livestock
cattle Bos taurus 94 135 1386 486 319 859 3279 540 41.8 385 363 333 633 423
pig Sus domesticus 18 42 493 182 109 89 933 103 13.0 137 13.6 114 6.6 120

Subtotal 112 177 1879 668 428 948 4212 644 54.8 522 499 447 69.8 54.3
dog Canis familiaris 5 44 414 126 187 121 897 29 136 115 94 195 89 116
wild ungulates
aurochs Bos primigenius 2 - 8 - - 4 14 1.2 - 02 - - 0.3 0.2
red deer Cervus elaphus 25 20 311 121 108 91 676 144 62 86 90 113 67 8.7
roe deer Capreolus capreolus - - 1 - - - 1 - - + - - - +
wild boar Sus scrofa 28 71 838 304 191 156 1588 16.1 220 233 227 200 11.5 205

Subtotal 55 91 1158 425 299 251 2279 316 282 322 318 312 185 294
fur animals
beaver Castor fiber 2 1 59 38 19 10 129 1.2 03 16 28 20 07 1.7
otter Lutra lutra - 5 59 63 17 19 163 - 15 16 47 18 14 2.1
marten Martes sp. - - 1 1 - - 2 - - + 0.1 - - +
polecat Putorius putorius - 3 2 5 1 - 11 - 09 01 04 01 - 0.1
fox Vulpes vulpes - - - 2 - 2 - - - - 02 - +
wolf Canis lupus - - 3 1 - - 4 - - 01 01 - - 0.1
brown bear Ursus arctos - - 9 1 - - 10 - - 03 01 - - 0.1
wildcat Felis silvestris - - 9 9 2 22 - - 03 07 02 0.1 0.3
lynx Lynx lynx - - 2 - - 1 3 - 0.1 - - 0.1 +

Subtotal 2 9 144 118 41 32 346 1.2 28 40 88 43 24 4.5
sea mammals
common seal Phoca vitulina - - 4 - - 4 - - 0.1 - - - 0.1
grey seal Halichoerus grypus - 2 - 1 - 1 4 - 0.6 - 0.1 - 0.1 0.1
bottle-nosed dolphin  Tursiops truncatus - - 1 - 1 5 7 - - + - 0.1 04 0.1
whale sp. Cetaceae - - - - 1 - 1 - - - - 0.1 - +

Subtotal - 2 5 1 2 6 16 - 0.6 01 01 02 04 0.2

Totals 174 323 3600 1338 957 1358 7750 100 100 100 100 100 100 100

red deer, antler 16 6 278 201 538 65 1104

Table 22.2 Manually collected mammal remains, numbers of identifications per phase.

present an impression of the overall range of activities in the
fields of the butchering, consumption and processing of
mammals. Individual disposal activities, in particular of dog
remains, were here and there archaeologically visible in the

tions for this: the (wet) preservation conditions were most

favourable in those parts, and the find situation shows that
this peripheral zone of the settlement was used as a waste-
disposal area (fig. 21.1). The largest concentrations were in

form of concentrations of bones. The remains recovered from
pits may have made their way into those pits from surrounding
areas or they may have deliberately been discarded there, in
which case the pits’ contents may reflect short-term specific
activities. During the research, efforts were made to identify
special deposition patterns. The data relating to the features
were however also combined with those obtained for the
deposits. In view of their relatively small sizes (6.8% in terms
of numbers and 15% in terms of weight), the feature
assemblages have fairly little influence on the overall picture.

22.3.2 Spatial distribution
The spatial distribution of the bones shows two concentration
zones along the flanks of the dune. There are two explana-

the south and southeast, where 76% of the identified
manually collected mammal remains were found. A smaller
cluster was observed in the northwestern part. Virtually no
animal bones were found higher up the dune. This is largely
attributable to the unfavourable preservation conditions in
that area. The occupants may moreover have kept their
settlement (fairly) clean (see also section 3.4).

22.3.3 Phasing

More than half (52.2%) of the stratified mammal remains
date from phase 2a, but a large sample is also available for
phases 2b and 3. Only from phase 1 do we have few remains,
but nevertheless sufficient for analysis (table 22.1). Insofar
as the remains could be dated to a specific phase, phases 2b
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W= %
phase 1 1-2a 2a 2b 3 1-3 totals 1 1-2a 2a 2b 3 1-3  totals
livestock
cattle Bos taurus 4908 5472 46440 6.632 4.148 14.098 81.697 673 679 61.5 522 420 737 61.6
pig Sus domesticus 459 363 4919 1.197 559 949 8.446 63 45 65 94 57 50 6.4
Subtotal  5.367 5.835 51.358 7.828 4.708 15.047  90.144 73.6 724 68.1 61.6 47.7 78.6 68.0
dog Canis familiaris 144 400 2.751 579 749 565 5.188 20 50 36 46 76 30 3.9
wild ungulates
aurochs Bos primigenius 120 - 855 - - 113 1.088 1.6 - .1 - - 0.6 0.8
red deer Cervus elaphus 1.061 761 10900 1.979 2983 1934 19.618 146 94 144 156 302 10.1 148
roe deer Capreolus capreolus - - 1 - - - 1 - - 00 - - - 0.0
wild boar Sus scrofa 545 1.037 8709 1967 1.169 1312 14.738 75 129 115 155 11.8 69 11.1
Subtotal 1.726 1.797 20.466 3.946 4.152 3359 35445 237 223 271 311 42.0 176 26.7
fur animals
beaver Castor fiber 51 7 462 217 51 60 847 07 01 06 17 05 03 0.6
otter Lutra lutra - 16 115 100 38 25 294 - 02 02 08 04 0.1 0.2
marten Martes sp. - - 1 - - 1 - - + + - - +
polecat Putorius putorius - 1 2 3 1 - 7 - + + + + - +
fox Vulpes vulpes - - - 10 - 10 - - - - 0.1 - +
wolf Canis lupus - - 60 - - 69 - - 0.1 0.1 - - 0.1
brown bear Ursus arctos - - 131 0 - 134 - - 02 + - - 0.1
wildcat Felis silvestris - - 19 18 4 3 44 - - + 0.1 + + +
lynx Lynx lynx - - 1 - - 1 1 - - + - - + +
Subtotal 51 24 791 349 102 88 1.406 07 03 1.1 28 10 05 1.1
sea mammals
common seal Phoca vitulina - - 8 - - 8 - - + - - - +
grey seal Halichoerus grypus - 8 - 2 - 42 53 - 0.1 - + - 0.2 +
bottle-nosed Tursiops truncatus - - 85 - 17 32 134 - - 0.1 - 02 02 0.1
dolphin
whale sp. Cetaceae - - - - 148 - 148 - - - - 1.5 - 0.1
Subtotal - 8 93 2 165 75 343 - 0.1 01 + 1.7 04 0.3
Totals  7.288 8.065 75459 12.705 9.875 19.133 132.525 100 100 100 100 100 100 100
red deer, antler 356 29 3372 999 1.922 752 7.429

Table 22.3 Manually collected mammal remains, bone weights in grams per phase.

and 3 were best represented in the 4-mm sieve fraction. This
is due to the fact that the clay soils of Units 19 and 18 were
not, or virtually not sieved on a large scale. More than

half of the identified remains recovered from the 1- and 2-
mm sieve fractions, finally, date from phase 2a while only

a small number of remains date from the other phases. This
unbalanced distribution of the remains from the sieve
fractions is attributable to an unequal distribution of samples
from the different occupation phases. The same was observed
in the case of the bird remains (chapter 23) and the back-
ground fauna (chapter 24).

2234 Species spectra

In total, almost 10,000 mammal remains were identified.
The identifications of the manually collected bones and
the bones recovered from the various sieve fractions are
summarised in tables 22.2-6. As already mentioned above,

the majority of the identified bones are manually collected
remains. On the one hand, these remains show a great
diversity, representing twenty species in total, and on the
other they are strongly dominated by five species: three
domestic species (cattle, pig and dog) and two wild species
(red deer and wild boar). They together account for 95% of
the identifications. The numbers and weights of pig and wild
boar remains are based on the ratio of the two species as
inferred from the metric data (see section 22.4.1). The
remains recovered from the 4-mm sieve fraction represent
eleven species. The diversity of the remains from the 1- and
2-mm sieve samples is the smallest, comprising six species.
These species ratios agree well with those of the nearby
contemporary sites of Wateringen 4 (Raemaekers et al. 1997)
and Ypenburg (De Vries 2004). The more limited species
spectra of the latter two sites must be attributable to the fact
that the assemblages of those sites are much smaller than that
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N= %
phase 1-2a 2a 2b 3 1-3 totals 1-2a 2a 2b 3 1-3 totals
livestock
cattle Bos taurus 11 - 72 30 154 267 28 - 27 29 54 38
pig Sus domesticus 5 - 43 16 42 106 13 - 16 16 15 15
Subtotal 16 - 115 46 196 373 41 - 43 45 68 53
dog Canis familiaris 10 1 32 22 7 72 26 - 12 21 2 10
wild ungulates
red deer Cervus elaphus - - 9 - 2 11 - - 3 - 1 2
wild boar Sus scrofa 9 1 73 28 72 183 23 - 28 27 25 26
Subtotal 9 1 82 28 74 194 23 - 31 27 26 28
fur animals
beaver Castor fiber - 1 - - 1 2 - - - - + +
otter Lutra lutra 2 1 24 4 4 35 5 - 9 4 1 5
marten Martes sp. 2 - - - 2 5 - - - +
polecat Putorius putorius - - 1 - 3 4 - - + - 1 1
weasel Mustela nivalis - - 1 - - 1 - - + - - +
brown bear Ursus arctos - - - - 1 1 - - - - + +
wildcat Felis silvestris - - 10 3 2 15 - - 4 3 1 2
Subtotal 4 2 36 7 11 60 10 - 14 7 4 9
Totals 39 4 265 103 288 699 100 - 100 100 100 100
red deer, antler - - 5 3 33 41

Table 22.4 Mammal remains from the 4-mm sieve residues, numbers of identifications per phase.

of Schipluiden. A comparably broad species spectrum is
incidentally characteristic of many Neolithic sites in the
Dutch delta area, such as Vlaardingen (Clason 1967),
Hekelingen III (Prummel 1987) and Hardinxveld-
Giessendam De Bruin (Oversteegen et al. 2001).

It should be borne in mind that the tables give only the
numbers and weights of the identified remains, and that they
provide a biased, indirect picture of meat consumption. The
meat of certain species, such as dog, will not have been
consumed (section 22.5). Antler was classed as a separate
category and antler remains were not included in the totals. The
remains in question may after all represent collected shed antler
and have nothing to do with meat consumption (section 22.8).
Had we counted the (readily identifiable) antler fragments, the
score ultimately obtained for deer would moreover have been
proportionally much higher than the scores of the other animals.

Another separate class, finally, consists of a few human
remains and carved bone and antler fragments, which were
all found predominantly among the manually collected
remains.* They have already been discussed in chapters 5 and
10, respectively.

22.3.5 Differences in identifications between the
differently collected remains

The numbers of species identifications of the manually
collected remains differ from those of the remains recovered

from the sieve fractions (tables 22.2-6; fig. 22.2). In the first
place, in terms of percentages, the remains from the 4-mm
sieve fraction comprise more than twice as many identified
remains of fur animals as the manually collected remains
(9% and 4%, respectively). Secondly, the average weight of
the remains from the 1-2-mm sieve fractions is much higher
than that of the remains from the 4-mm sieve fraction: 8.5 g
as opposed to 0.8 g. This is attributable to the difference in
sampling method: the sieving (through a 4-mm mesh width)
of soil that had already been searched as opposed to the
sieving of freshly dug 5-litre samples. This explains why 21
(comparatively) large bone fragments of cattle, pig, wild
boar, dog and red deer with a total weight of 588 g. were
found among the remains recovered from the 1-2-mm sieve
fraction. These fragments are not representative of the fine
sieve fractions. Without this component of larger remains the
average weight of the remains from the 1-2-mm sieve
fraction is 0.3 g.

The low average weight of the remains from the 4-mm
sieve fraction is largely due to the large number of fragments
of teeth and molars (approximately two-thirds of the total
number of identified remains). This high proportion is
attributable to the fact that dental elements can be relatively
easily identified, even when they are quite small.

An interesting question is how the collection method
influenced the ratios of the various species. It goes without
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W= %
phase 1-2a 2a 2b 3 1-3 totals 1-2a 2a 2b 3 1-3 totals

livestock
cattle Bos taurus 4 - 215 19 101 338 58 42 73 59
pig Sus domesticus 3 - 36 5 11 55 10 11 8 10

Subtotal 6 - 251 24 112 393 . . 68 53 81 69
dog Canis familiaris 5 + 22 10 2 39 . . 6 22 2 7
wild ungulates
red deer Cervus elaphus - - 24 - 2 26 . . 7 2 5
wild boar Sus scrofa 4 + 61 9 19 93 17 19 14 16

Subtotal 4 + 85 9 21 119 23 19 15 21
fur animals
beaver Castor fiber - + - - + 1 - - - +
otter Lutra lutra 1 - 11 2 1 14 3 3 1 2
marten Martes sp. + - - - + - - -
polecat Putorius putorius - - + - 1 1 - - 1 +
weasel Mustela nivalis - - + - - + - - -
brown bear Ursus arctos - - - - 1 1 - - 1 +
wildcat Felis silvestris - - 2 + 3 . . + 2 - +

Subtotal 1 13 2 3 19 . . 3 5 3 3

Totals 16 1 370 45 139 570 100 100 100 100

red deer, antler - - 13 5 6 24

Table 22.5 Mammal remains from the 4-mm sieve residues, bone weights in grams per phase.

saying and is quite understandable that sieving leads to a bias
in remains of smaller species, in particular fur animals. It is
however not possible to make a direct comparison of the
remains collected according to the different methods because
the remains recovered from the sieve fractions, coming from
a volume of 8% — or 1/12 — of the total volume of soil, were
intended to supplement the manually collected remains. What
the ratios would have been if all the soil had been sieved we
see if we add the data relating to the sieve residues,
multiplied by 12, to those relating to the manually collected
remains. Then, all the soil has actually been ‘virtually
sieved’. The result is presented in table 22.7. Comparison of
the outcome of this calculation with that obtained for the
manually collected remains reveals only slight differences.
The numbers of identifications show a decrease in red deer
and increases in pig and wild boar. The fur animals viewed
as a group rise from 4.4% to 6.6%, but that is not a dramatic
difference either. The weights understandably show virtually
no differences: the small bones recovered from the sieve
fractions have hardly any influence on the totals. The
conclusion is that the collection method does have some
influence on the number ratios of the various species, but
very little or no influence on the weight ratios. This is
something that should be borne in mind in comparing the
Schipluiden assemblage with other assemblages, and in
comparing sites where remains were exclusively recovered

from sieve fractions (Hardinxveld for example) or were
exclusively collected by hand (Vlaardingen, Hekelingen).
The remains from the 1-2-mm sieve fraction represent
an even smaller sample of the remains originally present
(less than 0.1% of the soil volume of the manually collected
remains). Small fur animals are surprisingly not as amply
represented in the 1- and 2-mm fractions as we would expect
(table 22.6). The relatively high weight proportion of cattle,
pig, wild boar and red deer is as already mentioned
attributable to a number of (comparatively) large bone
fragments that are not representative of these fine sieve
fractions. All in all the 1- and 2-mm sieve samples yielded
little extra qualitative and quantitative information on the
large mammals on top of that provided by the manually
collected remains and the remains from the 4-mm sieve
fractions. So the zoological importance of sieving concerns
predominantly birds, the microfauna and fish (chapters 23,
24 and 25).
22.3.6 Differences in identifications between remains
recovered from different contexts
There are differences in terms of the composition of the
manually collected remains between those from the deposits
(units) and those from pit fills. The latter remains for
example represent a much narrower range of species than
the former (9 as opposed to 20), which will be attributable to



382 SCHIPLUIDEN

N= W=
phase 1 1-2a  2a 2b 3 1-3  totals 1 1-2a  2a 2b 3 1-3  totals
livestock
cattle (Bos taurus) - - 3 1 1 2 7 - - 14 3 8 327 351
pig (Sus domesticus) 2 - 9 2 2 2 17 21 - 31 + 2 27
Subtotal 2 - 12 3 3 4 24 21 - 17 3 8 329 378
dog (Canis familiaris) - - 1 - - 1 2 - - 3 - - 6 9
wild ungulates
red deer (Cervus elaphus) - - 8 - - 1 9 - - 149 - - 20 169
wild boar (Sus scrofa) 4 - 16 4 3 6 33 36 - 5 1 + 3 46
Subtotal 4 - 24 4 3 7 42 36 - 154 1 + 23 215
fur animals
otter (Lutra lutra) - - 1 - - - 1 - - + - - — +
wildcat (Felis silvestris) - - - - - 2 2 - - - - - +
Subtotal - — 1 — — 2 3 — — + - - + 1
Totals 6 - 38 7 6 14 71 57 - 174 5 9 358 603
red deer, antler - 1 1 - - - 2 - 2 1 - - - 2

Table 22.6 Mammals remains from the 1- and 2-mm sieve residues, numbers of identifications and bone weights in grams per phase.

number of identifications bone weight
100% T -_ 100% | W sea mammals
M fur animals
80% | — 50% 1 W other
[ wild boar
[ red deer
60% 60% |
W dog
Il pig
40% 40%
@ cattle
20% 20% |
0% 0%
collected 4 mm 1-2mm collected 4 mm 1-2 mm
by hand by hand

Figure 22.2 Ratios of the most important species and groups of mammals expressed as numbers of identifications and as bone weight, presented
according to recovery procedure; all manually collected remains, excluding antler.

the smaller size of the assemblage from pit fills (6.8% in taphonomy: the remains from the pits will have become

numbers of identifications). Secondly, the average weight of incorporated in the soil much sooner, and will have been
the remains from the pit fills is almost 2.5 times as high as much less affected by trampling. What will however also
that of the remains from the units (35.5 g as opposed to be influential factors are differences in the species ranges

14.4 g). An obvious explanation for this is a difference in (fig. 22.3). Remains of smaller mammal species (fur animals)
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N= % W= %
phase  hand- 4mm totals hand- 4mm totals hand- 4mm totals hand-  4mm totals
coll. COIT. coll. COIT. coll. COIT. coll. COIT.
(x12) (x12) (x12) (x12)

livestock
cattle Bos taurus 3279 3204 6483 423 38.2 40.2 81,697 4,055 85,752 61.6 59.2 61.6
pig Sus domesticus 933 1272 2205 12 15.2 13.7 8,446 656 9,103 6.4 9.6 6.5

Subtotal 4212 4476 8688  54.3 53.4 53.9 90,144 4,711 94,855 674 68.8 67.5
dog Canis familiaris 897 864 1761 11.6 10.3 10.9 5,188 469 5,657 39 6.9 4.1
wild ungulates
aurochs Bos primigenius 14 - 14 0.2 - 0.1 1,088 - 1,088 0.8 - 0.8
red deer Cervus elaphus 676 132 808 8.7 1.6 5 19,618 316 19,933 14.8 4.6 14.3
roe deer Capreolus capreolus 1 - 1 - - - 1 - 1 - - -
wild boar Sus scrofa 1588 2196 3785 205 26.2 234 14,738 1,116 15854 111 16.3 114

Subtotal 2279 2328 4607 294 27.8 28.5 35,445 1,432 36,876 26.7 20.9 26.5
fur animals
beaver Castor fiber 129 24 153 1.7 0.3 0.9 847 8 855 0.6 0.1 0.6
otter Lutra lutra 163 420 583 2.1 5 3.6 294 164 458 0.2 2.4 0.3
marten Martes sp. 2 24 26 - 0.3 0.2 1 2 4 - - -
polecat Putorius putorius 11 48 59 0.1 0.6 0.4 7 12 19 - 0.2 -
weasel Mustela nivalis - 12 12 - 0.1 0.1 - 1 1 - - -
fox Vulpes vulpes 2 - 2 - - - 10 - 10 - - -
wolf Canis lupus 4 - 4 0.1 - - 69 - 69 0.1 - -
brown bear Ursus arctos 10 12 22 0.1 0.1 0.1 134 11 144 0.1 0.2 0.1
wildcat Felis silvestris 22 180 202 0.3 22 1.3 44 32 77 - 0.5 0.1
lynx Lynx lynx 3 - 3 - - - 1 - 1 - - -

Subtotal 346 720 1066 4.4 8.6 6.6 1,306 232 1,638 1 34 12
sea mammals
common seal Phoca vitulina 4 - 4 0.1 - - 8 - 8 - - -
grey seal Halichoerus grypus 4 - 4 0.1 - - 53 - 53 0.1 - -
bottle-nosed Tursiops truncatus 7 - 7 0.1 - - 134 - 134 0.1 - 0.1
dolphin
whale sp. Cetaceae 1 - 1 - - - 148 - 148 0.1 - 0.1

Subtotal 16 — 16 0.3 - 0.1 343 — 343 0 — 0.2

Totals 7750 8388 16138 132,525 6,844 139,368

red deer, antler 1104 492 1596 - - 7,429 286 7,714 - - -

Table 22.7 Mammal remains, total number of remains >4 mm calculated by adding volume-corrected data of the 4-mm fraction to the remains

collected by hand.

are conspicuously absent from the pit assemblages (mice and
the like are not considered here). Remains of European wildcat
constitute approximately 2.5% of the overall assemblage from
the units, whereas the remains from the features comprise only
two wildcat remains, corresponding to 0.4%. Amounting to
around 68%, the proportion of cattle bones among the remains
from the features is moreover substantially higher than that
among the remains from the units, which amounts to 40%. The
proportion of cattle bones from the features is higher in terms
of weight, too: approx. 78% as opposed to 62%; all
percentages are excluding antler. There is also a difference
between the remains from the units and those from the features
as regards the ratios of the cattle skeletal elements. This will be
discussed further in section 22.3.7.

Within the features, five assemblages with more than
25 identified bones were distinguished. In most of those

assemblages, cattle is the dominant species in terms of both
numbers and weight, for example in the deposition pit that
will be discussed below (feature 12-48). Exceptions are
feature 10-140 (a well), which yielded exclusively remains
of dog, and feature 21-477 (disturbed by plant growth), in
which remains of red deer predominated in quantitative
terms. The remains in question are however mainly parts
of antler; here, too, cattle is the dominant species in terms
of weight. The concentration of dog bones found in

feature 10-140 will be discussed further in section 22.5.

22.3.7 Deposition pit 12-48

A remarkable context is a small, deep, low-lying pit dating
from phases 1-2a, which is on the basis of a number of
exceptional characteristics assumed to have been used for
deliberate deposition (feature 12-48, see section 3.5.3). It
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may even be associated with the nearby cemetery. It is
certainly an unusual archaeological feature that contained a
high density of artefacts plus — at a lower level — a large
quantity of sloes (section 19.5.1). It would seem that the
fruits were the first objects to have been deliberately
deposited in the pit, followed shortly after by the bones
described here. The contents of the pit seem to reflect a
special activity, whose nature is not yet clear.

Besides some remains of flatfish (section 25.5.3), the pit
yielded 60 mammal remains. The bones lay so close together
as to suggest that they were all simultaneously deposited
here. The majority of the remains are cattle bones. The other
bones are two pig or wild boar sesamoid bones, one red deer

animals mammals manually collected remains.

tarsal bone and — interestingly — the skull of a dog. If we
assume that the boar and red deer bones ended up in the pit
through chance, we are left with a conspicuous combination
of exclusively cattle bones and one dog skull, and there is
something unusual about both.

In the first place it is evident from the dog skull that the
animal concerned was deliberately killed by a hard blow to
the left eye socket (fig. 22.9). A dog skull showing similar
evidence was found among the remains from Unit 18 on the
southeastern side of the dune (see section 22.5).

Equally remarkable is the composition of the 56 cattle
skeletal elements (table 22.8). They derive from all parts
of the body — the head (including three isolated molars),

N= %
feature other total feature other total
12-48 features 12-48 features
cranial elements 24 62 86 45.3 32.6 354
vertebrae and sacrum 19 8 27 35.8 4.2 11.1
ribs - 6 6 - 32 2.5
scapulae - 5 5 - 2.6 2
forelegs (humerus, radius, ulna) 2 34 36 3.8 17.9 14.8
pelvis 3 5 8 5.7 2.6 33
hind legs (femur, tibia) 1 25 26 1.9 13.2 10.7
lower legs (metapodia, carpalia, tarsalia, phalanges) 4 45 49 7.5 23.7 20.2
Totals 53 190 243 100.0 100.0 100.0

Table 22.8 Skeletal parts of cattle (excluding three isolated teeth) from ‘deposition pit’ feature 12-48 compared with those from all features.
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spine, long bones, pelvis and phalanges — and from at least
three individuals, two of which were more than two years
old and one younger than 15-18 months (as determined on
the basis of the teeth). A pelvis fragment of an animal aged
less than 7-10 months may derive from the latter individual.
The composition of the remains differs from the general
composition of the assemblage from the features in several
respects. The proportion of cranial elements may be more

or less the same in both cases, but spinal elements were
represented in much greater numbers in the deposition pit.
Elements from the legs, also the lower legs (butchering
remains), are on the contrary conspicuously scarce; the great
majority of the bones are to be classed as consumption
waste. The assemblage appears to represent the remains of
an event during which three heads of cattle were slaughtered,
after which most of the parts not containing meat were
deposited elsewhere and the bones that did originally contain
meat were deliberately deposited in this small pit, along with
the skull of a killed dog. This suggests some (extensive)
special meal and — in view of the association with the killing
of a dog — a certain ritual significance. So the archaeozoo-
logical evidence supports the assumption of special
deposition inferred from archaeological evidence.

22.3.8 Taphonomy (fig. 22.4)

Between the time of an animal’s death and the time of the
excavation of its remains, various taphonomic processes take
places, which all leave specific signs on the bones. The first
of those processes are slaughtering (including skinning),

consumption and carving of the meat from the bones, which
will be visible as cut marks and other traces of butchering.
The (discarded) remains will subsequently have been subject
to gnawing by animals such as dogs, trampling, burning

and weathering. In some cases traces of burning may be
associated with consumption, but on the whole, burning will
be a secondary process.

Generally speaking, the identified remains are in a reasonable
to good state of preservation, in spite of their fairly fragmented
condition. In many cases the surface of the bones was found
to have suffered no or only very little weathering, and
the majority of the dental elements are intact. The percentage
of bones showing traces of burning is lowest among the
manually collected remains and highest among the remains
from the finest sieve fractions. Burning has a strong
fragmenting effect, and precisely the smallest fragments are
better represented in the finest sieve fractions. On the whole,
the percentage of burnt bone is however low, implying that
burning played only a modest role in the taphonomic
processes. Gnawing marks were found only on manually
collected bones; the same holds for traces of butchering,
with one exception (table 22.9).

The percentage of bones showing traces of butchering is
higher in the case of the bones from the features than in the
case of the bones from the units. A possible explanation for
this could be that the bones contained in those sealed
contexts were less affected by taphonomic processes and
hence survived in better condition. Traces of butchering, in
particular cut marks, can be more easily identified on bones
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cattle pig / wild dog red deer red deer,
boar antler

butchering and burning
beaver otter on remains of various
mammal species.
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N%
burning butchering gnawing
hand-collected 44 2.1 2.1
4 mm sieve 9 - -
1 and 2 mm sieve 15.4 0.8 -
N%
burning butchering gnawing
Units 4.5 1.9 2.0
features 3.1 4.8 3.6

Table 22.9 Percentages of mammal bones showing traces of burning,
butchering or gnawing, presented according to recovery technique and
context.

with less weathered surfaces. Secondly, gnawing marks were
observed both on the bones from the features and on those
from the units; the percentage is even slightly higher in the
case of the bones from the features. This means that part, at
least, of the butchering and consumption waste did not
become buried immediately, but remained within reach of
dogs for some length of time.

There are also differences — sometimes quite substantial —
between the various animal species (table 22.10). They are
partly attributable to the small number of identified remains
of some species (aurochs, fox, brown bear, European wildcat
and common seal).

Interestingly, hardly any of the dog remains show traces
of burning, butchering or gnawing. This means that the
carcasses of dogs were treated differently from those of
the other species. This will be discussed further in
section 22.5. The proportions of bones with traces of
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burning are in the same order of magnitude in the case of
pig/wild boar, red deer and beaver, but the proportion is
lower in the case of cattle and remarkably higher in the
case of otter. Evidently, the different species were
differently processed, and their remains were discarded in
different ways. With the exception of that of dog, the
percentages of remains showing gnawing marks are in
the same order of magnitude.

The traces of burning, butchering and gnawing will be
discussed in greater detail in the sections on the individual
species (sections 22.4-6).

22.3.9 Pathologies

Pathologies are rare. For a proper understanding, they will be
presented together here. Pathologies were observed almost
exclusively on bones of domestic animals (cattle and dog).
One of the exceptions concerns a thoracic vertebra of a wolf
with uncontrolled bone growth along the edges. This
phenomenon, which is known as ‘lipping’, is associated

with strain or age. In this case it can be interpreted as an
affliction of old age. In addition, a cattle or aurochs phalanx
IT shows uncontrolled bone growth just under the proximal
epiphysis. This may likewise be an affliction of old age, but
if the bone concerned derives from a domestic animal, it may
also be attributable to strain.

Seven skeletal fragments of cattle (all mature individuals)
show pathologies. Three lumbar vertebrae from the same
animal show abnormal growth along the edges of the
articular facets. The same phenomenon is also observable
on a fourth lumbar vertebra. All four vertebrae were found
in the same trench (27), but in different layers (16 and 11,
respectively), so it is not certain whether they all derive from
the same animal. In both cases the cause may have been

N= %
total burning butchering gnawing burning butchering gnawing

cattle 3279 57 96 123 1.7 2.9 3.7
pig / wild boar 2521 145 38 36 5.8 1.5 14
dog 897 1 3 3 0.1 0.3 0.3
aurochs 14 - 1 4 - - -
red deer 676 34 32 20 5 4.7 3
red deer, antler 1104 74 - - 7.4 - -
beaver 129 10 9 - 7.8 7 -
otter 163 62 2 3 38 1.2 1.8
fox 2 1 2 - - - -
brown bear 10 - - 1 - - -
wildcat 22 1 - - - -
common seal 4 3 — — — — —

Totals 8821 388 183 190 4.4 2.1 2.2

Table 22.10 Mammal bones showing traces of burning, butchering or gnawing, presented according to animal species.
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Figure 22.5 Pathology on a bovine pelvis. The socket of the femur joint (acetabulum) is badly worn; its surface shows a pronounced gloss; exces-

sive bone growth is visible especially along its rim (scale 1:1).

strain and/or old age. Another abnormality is observable in
two lower jaws, from which P1 and P2 are respectively
absent. In both cases the associated sockets are absent, too.
Whether the animals concerned lost the molars prematurely,
after which the cavities became obliterated, or whether they
never had the elements in question is not clear. Part of
a cattle pelvis, finally, shows a remarkable abnormality. The
cavity is very badly worn; part of the surface shows a high
gloss and substantial abnormal growth is observable along
the edges in particular (fig. 22.5). This animal may have
fractured its left hind leg and have borne too much weight
on its right leg for quite some time. Such a strain may have
caused the aforementioned traumatic phenomena in the
cavity of the right half of the pelvis.

None of the observed abnormalities can incidentally be
interpreted as a direct cause of death. The pathologies on the
vertebrae will have caused some inconvenience, in particular

stiffness. The animal with the deformed pelvis must have
suffered quite badly and was undoubtedly lame. It is indeed
remarkable that the animal evidently continued to live with
this defect for a fairly long time.

Pathologies were observed on four skeletal elements of
dog. Two lumbar vertebrae had fused and showed abnormal
growth along the edges of the articular facets. This will be
due to old age. Two lower jaws also show a deformity. In the
case of one, P1 is absent and the associated socket is not/no
longer visible. The animal may never have had the tooth in
question or it may have lost it prematurely after which the
cavity became obliterated. A tooth is missing from the other
lower jaw, too — in this case M1. The fact that the associated
socket is still open and moreover shows some abnormal
growth makes it most likely that the animal lost the molar
prematurely. In none of the cases will the pathologies have
been a direct cause of death, but they will definitely have
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caused inconvenience or pain.

22.4 DOMESTIC ANIMALS: LIVESTOCK

22.4.1 Introduction

Two livestock species are represented among the
Schipluiden mammal remains: cattle and pig. Their remains
date from all the occupation phases. Remains of sheep and
goat are absent.

Domesticated animals are usually distinguished from their
wild relatives on the basis of metric data. That’s not always
simple when dealing with Neolithic remains due to a certain
amount of overlap. This does incidentally not imply a
continuous development of measurements without interruptions.
In the case of domestic cattle and aurochs, for example,
the data published by Degerbgl/Fredskild (1970) show that
only the measurements of the largest domesticated bulls
and those of the smallest aurochs cows overlap.

The overlap in measurements, which is also observable in
(Neolithic) pigs and wild boars, may imply a certain degree
of interbreeding between the domesticated and the wild
species. Although this is known from the (recent) past in
the Netherlands and is still known elsewhere today (Albarella
et al. in press 1) it cannot be proved for the Neolithic. What
seems to have been far more influential — certainly as far as
pig and wild boar are concerned — is that in the Neolithic
the domestic form was not yet all that different from the wild
one. This is further supported by the results of recent research
into mitochondrial DNA, which show that wild boars were
domesticated in different parts of Europe and at different
times (Larson er al. 2005).

The amount of overlap between pig and wild boar tends
to differ, but it can make it difficult to distinguish between
the two. This holds for both Early and Middle Neolithic sites
in different parts of Europe (Albarella ef al. in press 2).

It should incidentally be added that the amount of (metric)
overlap between the wild and the domestic forms in the
various publications is partly dependent on the criteria
employed by the researchers concerned (see also Prummel
1987). This is in part associated with the variation in size
between the domestic and wild populations in different areas,
but also with more subjective aspects. Prummel (1987),
for example, employed a much narrower overlap range in
distinguishing between domestic and wild pigs at
Hekelingen III than, say, Clason (1967) did at Hekelingen I
and Vlaardingen.

In the case of Schipluiden the overlap seems to be
small, though it should be borne in mind that the
measurements relate to only a small number of skeletal
elements. As already mentioned in section 22.2, the
remains that were initially categorised under the heading
of ‘pig/wild boar’ were divided into domestic and wild
boar bones in a ratio of 1:1.7 on the basis of the

measurements of 38 bones of adult animals. The same
division cannot be applied — excluding the bones that can
be identified as deriving from a domestic or a wild animal
on the basis of measurements — where the ages at which
the animals were slaughtered are concerned or noteworthy
characteristics observed on the bones. We are after all not
dealing with ‘neutral” values such as numbers and weights,
but with individual bones, each with their own specific
characteristics. For this reason the specific character-istics
and data relating to the ages at which the animals were
slaughtered will in section 22.4.3 be discussed in relation
to the undivided category of pig/wild boar, with all the
limitations this implies.

The majority of the cattle and aurochs bones could be
easily distinguished. In only a few cases did this prove
impossible.

22.4.2 Cattle

With a total of 3279 manually collected bones, cattle is the
most prominently represented mammal in the faunal spectrum.
This species’ remains are not only dominant in terms of
number, but above all also in terms of weight. Of nine of
the bones it is not certain whether they derive from cattle or
from aurochs (Appendix 22.2). The measurements of two
skeletal elements (a humerus and a metacarpus) fall in the
overlap range between domestic bulls and aurochs cows.
The other fragments do differ in size relative to the remains
of domestic cattle, but it is not clear whether they derive
from aurochs or domestic cattle.

More than half of the total weight of the remains recovered
from the 4-mm sieve fraction can be assigned to cattle.

Remains from all the phases derive from all parts of the
body (Appendices 22.1a-c), implying that they represent both
butchering and consumption remains. There is in this respect
however a conspicuous difference between the (manually
collected) remains of cattle from the units and those from
the pits. The proportion of consumption remains among the
bones from the latter context is around 20% higher, the
difference concerning mainly skeletal parts containing little
meat, and the percentage of butchering remains (horn sheaths
and lower legs) is half of that obtained for the bones from
the Units (table 22.11; fig. 22.6).

There are ten associations (skeletal parts fitting or belonging
together grouped under the same find number) of cattle
bones. Seven concern fitting fragments deriving from the
same skeletal parts (radius, metacarpus, skull, two mandibulae
and two horn sheaths) that were fractured in antiquity. The
fracturing will have been postdepositional. The other three
associations concern a number of skeletal parts that belong
together, indicating that the remains concerned were discarded
there immediately after butchering or consumption (‘primary
deposition’), and did not end up there via secondary processes
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%o

Units features

N = 1430 N =244
category A, rich in meat 23.2 27.0
category B, poor in meat 36.6 52.5
consumption waste 59.8 79.5
category C, poor in meat 40.1 20.5
butchery waste 40.1 20.5

Table 22.11 Remains of cattle (excluding stray teeth N=1605), divided
into main processing categories (after Uerpmann 1973).

category A: vertebrae, scapula, humerus, pelvis, femur

category B: head (excl. horn core), ribs, radius, ulna, tibia

category C: horn core, metapodia, carpalia, tarsalia, phalanges

100% - Il butchery

[ consumption
80% poor in meat
E consumption

rich in meat

60%

40%

20%
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Units features

Figure 22.6 Ratios of consumption and butchering waste from units
and features.

such as colluviation. Two of these associations come from
Unit 18 (phase 2a) on the southeastern side of the dune. They
comprise part of the left and right lower legs (metacarpus,
metatarsus and carpal) and a fitting radius and ulna. The
other association, likewise comprising a radius and an ulna,
comes from a well dating from phase 2a (feature 18-8).

The most important association is however that from the
deposition pit, 12-48.

Withers height and body size

73 postcranial skeletal elements were measured (Appendix
22.2). The measurements are in the same order of magnitude
as those obtained for Vlaardingen (Clason 1967), site P14
(Gehasse 1995), Swifterbant S3, Hazendonk and Kolhorn
(Zeiler 1997). In two cases the withers height could be
inferred from the greatest length of the metatarsus: 117.8
and 129.4 cm. The latter individual was of the same size as
an animal at Kolhorn and one at Vlaardingen (129.0 and

130.0 cm, respectively); the other animal was distinctly
smaller.

Traces of butchering, burning and gnawing

Traces of butchering, burning and gnawing were observed
only on manually collected bones. Just under 60 skeletal
remains were carbonised or calcined. All but one (a skull
fragment) of the remains concerned are front or hind leg
elements. The number of bones showing gnawing marks by
dogs is more than tw