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DUDKA ISLAND REVISITED:
THE GENERAL ARCHAEOZOOLOGICAL SEQUENCE

The archaeozoological sequence of terrestrial vertebrates from the multicomponent site Dudka, in the former Great
Masurian Lake is confronted with other available bioarchaeological data and inferences. This evaluation supports the idea that
Dudka island was occupied seasonally by Mesolithic, Zedmar and Late Neolithic people and hunting may have been an
opportunistic activity on the island during the spring fishing and the fall gathering season there. The question is raised why
people crossed from the mainland to Dudka island for fishing and gathering, fish and nuts being no doubt also accessible on

the mainland in the appropriate seasons.
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L INTRODUCTION

The present paper deals with the remains of
mammals and the limited herpetofauna collected
at Dudka. The bird remains were analysed in To-
mek and Guminski (2003), the fish remains in
Makowiecki (2003: 60-69). Dudka is located in the
Great Masurian Lakeland, NE-Poland, more preci-
sely within the Wydminy commune, Gizycko
district. Prehistoric Dudka has been described as
an island situated in the centre of an extensive peat-
bog, lake, called Staswinskie taki (Staswinskie
Meadows) now reclaimed and pastured (Fig. 1).
Several areas of the island were excavated in the
past two decades and provided evidence of repeated
occupation from Late Palaeolithic to Late Neoli-
thic times; evidence from Medieval activities is also

present in the middle ofthe island (trenches IX and
X; Fig. 2). For a detailed account of the stratigra-
phy, archaeology and chronology of Dudka the
reader is referred to Guminski (1995; 1999 and
other references there). Analyses ofwood and char-
coal, combined with palynological data, permitted
to sketch the evolution of the regional landscape
(Guminski & Michniewicz 2003).

The material resulting from the successive
excavation seasons at Dudka were analysed by me
in the Institute of Archaeology and Ethnology, Po-
lish Academy of Sciences, during short visits to
Warsaw in 1991,1992,1994,1995, 1997 and 2001.
The large amount of material made it necessary to
proceed with the analysis at a quick pace. Access
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Fig. W. Guminski

Fig. 1 Location of the Dudka site.

to comparative material and documentation was
limited and only a small number of specimens
could be taken abroad for more detailed analysis.
The foregoing and the fact that the analysis was
carried out with appreciable interruptions over
a protracted period are no doubt responsible for
a number of incorrect identifications, but these
errors do not seem to affect the general picture emer-
ging from the analysis and the faunal changes
occurring at Dudka.

Guminski (1995; 1999) used some prelimina-
ry faunal data provided by M.Sc. M. Nawrocka
(State Archaeological Museum) and some of my
preliminary notes in his general papers on the
successive occupation phases of the site and the
environmental changes ofthe site’s setting. Since these
data were preliminary, incomplete, perhaps not
always well decodable, some of the inferences
based on these data have to be reconsidered. As
explained later, | also had doubts about the geogra-
phical context of Dudka: was it really an island?

The faunal samples have been grouped accor-
ding to the excavation areas and layers according
to sedimentary facies, stratigraphical and sometimes
spatial position and by archaeological contents by
Guminski (1995; 1999). Table 1 presents the va-
rious assemblages analysed and their faunal con-
tents. Excavation areas D(udka)l to DXII are loca-
ted as shown in figure 2. In the excavations near
the shore, the nature and position of the layers with
respect to the shore, made possible a distinction
between a littoral facies (LI etc.), a beach facies
(B1letc.) and an interior one (11etc.); elsewhere all
layers are I(nterior).

To the labels of the assemblages as presented
in Table 1, the archaeological attributions have been
added in abbreviated form. The following list expla-
ins these rather self-evident abbreviations, together
with the chronostratigraphical position ofthe reco-
gnised archaeological units.

LN/ME:  mixed Late Neolithic and Medieval.
LN: Late Neolithic, mainly Corded Ware
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Fig. W. Guminski

Fig. 2. The Dudka site, localization of archaeological trenches.
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Culture (CWC); transition to middle
Subboreal.

Z/LN: mixed Zedmar and Late Neolithic,
mainly Post-Zedmar and Globular
Amphorae Culture; early Subboreal.

Z Zedmar; transition Atlanticum to
Subboreal.

EZ: Early Zedmar; late Atlanticum.

LM: Late Mesolithic; early Atlanticum to
transition of middle/late Atlanticum.

MM: Middle Mesolithic; Boreal and
transition to Atlanticum.

EM: Early Mesolithic; late Preboreal and

transition to Boreal.
LP: Late Palaeolithic; terminal Pleisto-
cene and transition to Preboreal.

Table 1 does not list the excavation areas in
numerical order. Instead, the excavation areas have
been grouped according to location near the shore
(DI, DII, DIll, DXI and DXI1), farther away from
the shore (DIV, DV, DVI and DVII and DVIII) and
still farther (DIX and DX). | thought that differen-
ces in location might be reflected in some distinct
faunal differences; this appears not to be the case.
Not included in the assemblages listed in Table 1are
the remains collected from several pits, as they can
often not be dated precisely. The contents of these
pits are comparable with those of the assemblages
ofthe strata. The same can be said about the various
graves of DVI, of which Table 2 lists the animal
contents. Most of these remains are no doubt part
of the fill ofthe graves, except for the two dog ske-
letons in graves DVI-8 and DV I-15.

The bones were collected by hand and on sieves
with a mesh of 3-4 mm. Most of them show com-
plete brown to dark brown discoloration. In total,
some 129.300 remains were collected, which were
divided by the excavators into fishes (34.770 frag-
ments), tortoise (1.100), birds (230), large mam-

mals (91.300), microvertebrates and unidentified
small remains (1.900) (Tomek & Guminski 2003).
Apparently not all the tortoise remains were inclu-
ded in the samples submitted for analysis (see
Table 1) and no doubt carapace remains belonging
to a single individual were counted separately. Any-
how, if we leave out the fish and bird remains, the
identification rate can be estimated at about 4%.
This low rate reflects the fact that most of the re-
mains attributable to larger mammals are very frag-
mentary and rather brittle, suggesting that the bone
collagen suffered marked deterioration and destruc-
tion, either due to prolonged exposure on the sur-
face as aresult of low sedimentation rates or caused
by subsurface depletion processes, or a combina-
tion of both phenomena. As a result, few traces left
by people or animals were observed.

Lasota-Moskalewska (1997: 200, table 3)
summarises the known spectrum of wild mammals
from Mesolithic to Medieval times in Poland,
grouping Mesolithic and Neolithic occurrences. The
Dudka spectrum encompasses most of the species
listed for the Mesolithic and Neolithic, not taking
into account marine forms such as porpoise and
seals; for obvious reasons these are absent from
Dudka. Some species have apparently not yet been
recorded from Polish archaeological sites ofthe Me-
solithic or Neolithic: hedgehog, mole, root vole,
Apodemus and the Northern birchmouse, as well
as a bat species the identification of which could
not be established, but in Kowalski (1989) Pleisto-
cene or Holocene occurrences of these taxa can be
found.

In the following paragraphs some comments
on the amphibians, tortoise and mammals identi-
fied at Dudka follow. General texts dealing with
the European and Polish mammals used are van
den Brink (1972), Pucek (1981) and Lange and
collaborators (1986).

2. THE ANIMALS ENCOUNTERED

Finds of anurans comprise isolated postcranial
remains as well as clusters representing more or
less complete skeletons. No attempt was made to
identify the species present, but a rapid check of

some of the ilium remains with the aid of the dia-
gnostic criteria given by Béhme (1977) suggests
the presence of at least three species. Kowalski
(1989: 73) summarises the records of various
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anurans in Holocene, not necessarily archaeological
contexts in Poland.

The European swamp tortoise is represented
mainly by carapace fragments or clusters of such
fragments evidently derived from one carapace or
individual as exemplified by a find in DI-B3; only
a few postcranial remains complete the sample.
Kowalski (1989: 79) records some finds of this
chelonian in Holocene, archaeological contexts, but
an extensive inventory of such finds was published
recently by Makowiecki and Rybacki (2001).

Hedgehog (PI. I, fig. 2) is represented mainly
by mandibular remains, some skull fragments and
even less postcranial remains. The identification as
Erinaceus concolor is based on the present day
distribution of hedgehogs: the range of E. europaeus
covers but the westernmost part of Poland. As to
the mole, the other insectivore encountered, its pre-
sence was established on the basis of its characte-
ristic long bones adapted for burrowing. In DII1-11,
a cluster of bones represents clearly what is left of
a complete individual.

The hare remains include fragments of a skull
with its mandibles, loose jugal teeth and a few post-
cranial fragments. Today the brown hare, Lepus
capensis is widely found in open country in Po-
land, while the snow or mountain hare, Lepus timi-
dus, occurs only in some forested areas of eastern
Masuria. In the past, the distribution of both spe-
cies was probably different and both species may
be present at Dudka. Since the Dudka hares could
not be identified precisely, Table 1 lists the hare
finds as Lepus sp.

Rodents are well represented by two species
of voles, identified on the basis of size and jugal
teeth morphology of their mandibles and maxillae:
the water vole (Arvicola terrestris) and the root vole
(Microtus oeconomus). A few incomplete mandi-
bles, represent a larger murid of the genus Apode-
mus, either wood mouse (A. sylvaticus), the yellow
necked mouse (A. jlavicollis) or the striped field
mouse (A. agrarius). Two delicate mandibles from
one individual derive from a fourth, much smaller
rodent, identifiable on the basis of their general
morphology and alveolar pattern as the remains of
a Northern birchmouse (Sicista betulina); today the
species is confined to northeastern Poland and its
southern mountain ranges. One proximal moiety

of a femur represents a squirrel (Sciurus vulgaris).
As to the category “small rodents” in Table 1, it
includes all small postcranial and other remains not
easily identifiable and mostly derived from voles,
most frequently the larger species, water vole. The
beaver (Castorfiber) is the largest rodent at Dud-
ka, represented by dental and postcranial remains;
possibly some ill defined remains of this species
may have been mistaken for those of one of the
larger mustelids and vice versa.

The canid remains comprise wolf (Canis lu-
pus), fox (Vulpes vulpes) and dog (Canis lupus f.
familiaris). Well preserved more or less complete
dog skeletons were collected in two structures in-
terpreted as dog burials, DVI-8 (PI. |, figs. 4 & 6)
and DVI-15 (Table 2). The first dog grave VI-8 is
dated to the Early Zedmar; the second one (grave
V1-15) can probably be more generally attributed
to the Zedmar people. Some measurements on the
two dogs follow together with some estimates of
the height at the shoulders (SH) of the living
animals, calculated with the aid of the multiplication
factors given by von den Driesch and Boessneck
(1974).

grave VI-8 grave VI-15
L SH L SH
Lower P1-M3 68.5 mm + 67 mm
Humerus 159.0 54 cm 136.0 46 cm
Femur 172.0 52 1495 45
Tibia 170.0 50 146.0 43

The averages of the height estimates are about
52 cm and about 45 cm. The second dog differs
from the first one not only by its smaller size, but
also by its relatively heavy jaw. In the first dog, the
calcaneum and astragalus of the hindleg have been
completely fused. As it is clear that not all bones
were collected, the absence of baculums does not
allow the establish the sex of the animals. Both
appear to be quite young adults.

Remains with canid-like morphology which
were or appeared to be intermediate in size with
respect to wolf or fox have been attributed to dogs
in the size range of the ones described from the
DVI-graves. Wolves attain shoulder heights of 70
to 80 cm, foxes reach but 35 to 40 cm and some
remains attributed to dog may rather represent lar-
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ger foxes. Guminski (1995: 27) records a poorly
preserved canine or fang and a rib fragment attri-
buted to dog and perhaps associated with a late
Mesolithic human burial (DIII-B6). The identifi-
cation of the rib as derived from a young dog is
doubtful. As to the fang, it was shown to several
colleagues, who agreed that it was not a fang and
canid, but could not offer a definite identification.
It would hence seem that Dudka does not offer evi-
dence for Mesolithic graves with people and dogs.

The small carnivore category comprises various
remains of the mustelids listed by name and per-
haps wild cat, which in the absence of adequate
comparative material, | did not identify to species.
The presence of wild cat, Felis silvestris, is well
documented by the posterior half of a mandible in
dog grave DVI-8 (Table 2). The grave has been
dated to the Early Zedmar, so the presence of do-
mestic cat is excluded and the jaw exhibits clearly
typical features of the posterior mandible in wild
cat illustrated by Kratochvil (1973: 21, fig. 13).

The mustelids listed by name in Table linclude
polecat (Mustela putorius), marten (Martes mar-
tes), badger (Meles meles) and otter (Lutra lutra,
PI. 1, fig. 3), represented by cranial and postcranial
remains identified with varying degree of confi-
dence. One well preserved mandible in grave DVI-8,
already mentioned because ofthe wild cat mandible
it contained, exhibits clearly the position of the
second mental foramen under the distal P3, dia-
gnostic for the pine marten; a comparable mandi-
ble was found in DI1I-B5. Taking into account the
ecological preferences of the pine marten and those
of its relative, the stone marten (Mustelafoina), all
the marten-like specimens have been attributed to
the first species. Smaller mustelids such as stoat
(Mustela erminea), or weasel (M. nivalis) appear
to be lacking, but the presence of the European
mink, Mustela lutreola, which resembles the pole-
cat as to size and osteology can not be excluded.

The bear (Ursus arctos) remains comprise cra-
nial fragments, teeth or fragments of such teeth and
some postcranial elements. No doubt, people hun-
ted bears occasionally, otherwise the skeletal spec-
trum might have been restricted to distal leg ele-
ments derived from bear furs or isolated canines
used for some cultural purpose, originating from
animals killed elsewhere.

Wild boar (Sus scrofa, Pl Il, fig. 1) is repre-
sented by some cranial remains, teeth and tooth frag-
ments as well as postcranial remains. Many finds
derive clearly of a suid of appreciably size repre-
senting without doubt wild boars of large size.
Smaller remains which might in certain contexts
indicate the presence of domestic pig (Sus scrofa
f. domestica) have been assigned to smaller,
immature and female wild boar, taking into consi-
deration the conditions of preservation. As any prac-
tising archaeozoologist knows, bones of domestic
animals are generally less well and differently pre-
served with respect to those of their wild relatives,
because their bones are less compact; they are more-
over more easily destroyed. The hypothesis ad-
vanced in previous publications that Zedmar
people practised some form of “semi-husbandry”
of wild boar at Dudka, is not substantiated by the
definite analysis of the suid remains.

Among the larger game species, horse (Equus
ferus; Anonymous 2003) is not well represented.
The finds consist of teeth and tooth fragments and
a few diagnostic postcranial remains. It is possible
that some less diagnostic fragments have been
erroneously thrown in the pile ofthe larger cervids.

Remains ofroe deer (Capreolus capreolus, PI. |,
fig. 1) comprise skull remains, shed antlers, teeth
and various postcranial remains. Sizewise roe deer
compares with the smaller domestic ruminants,
sheep and goat, and possibly ill defined remains of
the second group have been included in roe deer.
In case of doubt about the wild or domestic status
of particular remains the preservation criteria, as
already explained for the case of wild boar versus
domestic pig, were applied.

The larger cervids, red deer (Cervus elaphus)
and elk (Alces alces, Pl Il, figs. 2 to 5), form the
bulk of the Dudka collection, and are represented
by cranial, dental and postcranial remains. Red deer
and elk differ markedly in size, but large male red
deer and small, female elk approach each other in
size. Because of the rapid analysis and visual mis-
judgment ofsize, less distinct remains of these cer-
vids may have been confused. Moreover, some less
distinct fragments of the large bovid group may
have been added to the elk pile.

A large bovid is represented by dental and post-
cranial remains. The size of the better preserved
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specimens indicates we are dealing with wisent or
bison (Bison bonasus) or with aurochs or wild
cattle (Bos primigenius). Three calcanea (DI-B1,
DIlI-12, DVI-12) exhibit features diagnostic for wild
cattle (Bibikova 1958; Stampfli 1963) and all the
finds have been referred to this species. As in the
case of the suids and the smaller ruminants, some
non-diagnostic fragments were included in the large
wild bovid group because of preservational aspects.
Domestic cattle (Bos primigenius f. taurus) is
clearly present only in the mixed LN/ME context
of D-IX. The finds include a fragment of a man-
dible and a distal metatarsus, both of small size;
a few other remains are less diagnostic. These finds
have not been included in the analysis, as they are
most likely medieval, early domestic cattle being
generally of large size.

Smaller domestic ruminants, either sheep (Ovis
ammon f. aries) or goat (Capra aegagrus f. hircus),
are mainly represented by fragments of their hyp-
sodont teeth and some complete teeth. Postcranial
fragments have been added to this collection with

1

varying degree of confidence. Among these some
terminal leg elements of which the diagnostic cha-
racters (see Boessneck 1969) were reasonably
clear, suggest the predominance of sheep. The
collection may contain some more remains of sheep
or goat which ended up in the roe deer sample for
reasons already explained. This would mean that
these domesticates are better represented than the
counts suggest, were it not that even quite small
but diagnostic tooth fragments of sheep or goat were
added to the counts; this was not always done for
the cervid group. All in all, sheep and goat were of
very limited importance. Most finds are Late Neo-
lithic and mixed Late Neolithic and Zedmar. In the
Zedmar assemblage, | identified tentatively a cannon-
bone fragment (DI-B3) as ovicaprid, while a third
phalanx (DI111-B3) was coded as definitely sheep.
Since the strata boundaries are not always clear,
the possibility of intrusion of younger material in
older strata and the fact that one ofthe identifications is
only tentative, the presence of domestic ovicaprids at
Dudka during Zedmar times is not established firmly.

3. TRACE FOSSILS

As said in the introductory paragraphs, traces
of modification by people or animals are few or
not very obvious, because ofthe often fragmentary
nature of the remains, but some less clear modifi-
cations caused by the mentioned agents may have
been overlooked. A first phalanx of red deer (DI-
B3; PI. I, fig. 7) shows three distinct transverse cut-
marks midway the palmar surface; such stigmata are
quite frequently found (see for example, von den
Driesch & Boessneck 1975). Bone remains have
also been exposed to fire in variable degree; in my
opinion these modifications are mainly due to
accidental contact with hearths after disposal ofthe
bone refuse.

Gnawing traces left by carnivores are not very
obvious but present. | also noted traces of etching
due to the gastric acids of carnivores, on an astra-
galus ofroe deer (DI-B3) and on a fragment no lon-
ger identifiable as a result ofthe process (DII1-B3).
Most likely dogs are responsible for these modifica-
tions. A second phalanx ofelk (DI-B3) was put apart
because it exhibit clear traces of rodent gnawing on
several of its protruding parts, proximally and on its
dorsal and palmar surface (PI. 1, fig. 5). Such traces
were also clearly present on an antler fragment of
ared deer (DVI-12); comparable traces on some other
antler remains were noted but not recorded. The size
of the traces points to the water vole as the culprit.

4. TAPHONOMIC GROUPS

Dividing the faunal remains in taphonomic
groups, i.e., groups of remains which have compa-

rable death-to-discovery histories (Gautier 1987)
presents no fundamental problem. Most important
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is the distinction between the animals hunted
or trapped by people for various reasons and
the so-called intrusives, discussed in the next
paragraph.

Intrusive faunal remains are those of animals
which were incorporated in the archaeological de-
posits not as the result of human activities or unin-
tentionally through such activities. The intrusives
found at Dudka are penecontemporaneous with the
various occupation phases or possibly in part late,
i.e., they represent animals that lived or visited the
various loci of Dudka much later. Their remains
were incorporated in the deposits because of their
burrowing activities or by some other factor. These
intrusives include the anurans, the mole, the un-
identified bat, the voles, Apodemus and the Nor-
thern birch mouse.

The consumption refuse consists no doubt of
the larger herbivore game species, wild boar, horse,
roe deer and red deer, elk and large bovids, mainly,
if not only, representing wild cattle or aurochs. The
domestic component of the consumption refuse is
restricted to a few remains of sheep and goat in
later assemblages. Beaver and several carnivores,
including wolf, fox, wild cat, various larger muste-
lids and bear, were also bagged. Some of these ani-
mals no doubt were eaten, but all provided furs and
perhaps other products useful to people. The tapho-
nomic status of the carnivores is hence equivocal
and some finds may fit in the workshop refuse
category. This category is clearly represented by
most of the antler remains, as evidenced by traces
of working (PI. |, fig. 5) and the fact that people
collected shed antlers. Quantitative treatment of
faunal remains as presented in Table 3 etc. should
in principle distinguish between consumption and
workshop refuse, especially in the case of antlers,
but the contribution of workshop refuse to the
counts is restricted and has little effect on the cal-
culated frequency changes.

Beavers were no doubt trapped for their furs
and meat. The single find of a squirrel does proba-

bly not represent an animal Killed for its fur. Hedge-
hog on the contrary is well represented. No doubt,
people had some use for this larger insectivore, but
we can not rule out the presence of some intrusive
remains ofthe animal. Some notes on the consump-
tion ofhedgehog follow. Burton (1973) reports that
on the British Isles, people used to kill hedgehogs
for their supposed many misdeeds, their meat, their
pricky robe and their spines. Also, chips prepared
with hedgehog meat were formerly sold in England,
but are now replaced by chips with artificial hedge-
hog flavour (see Grant in the discussion following
Reyniers 1988: 204). The paper by Reyniers itself
(ibid.) stresses the importance of hedgehog in gip-
sy diets (see also Dewez 1988). A medieval cook-
book provides a recipe for preparing hedgehog
(Anonymous 1846). The creature is also present
among the animals discussed in Hippocratic diete-
tics (Bertier 1988). Blench (2000) records the cap-
ture of white-bellied hedgehog (Atelerix albiven-
tris) and its fattening in northern Nigeria.

Tortoise is quite well represented throughout
the sequence, mainly by carapace remains, but the
counts are no doubt inflated because one carapace
can produce an appreciable number of separate,
easily recognisable fragments. Differential destruc-
tion may account for the paucity of other remains.
Willms (1986) has stressed the possible dietary
significance of the European swamp tortoise du-
ring Neolithic times in Central Europe and most
likely people at Dudka added the creature to their
menu when possible. Mtynarski (1971; 1980) has
drawn the attention to the possible cultic signifi-
cance of the tortoise in prehistoric times and it is
possible that people had some use for the shell of
the animal. Anyhow, the presence of intrusive tor-
toises can not always be ruled out.

Some of the dog finds fit in the category of
buried animals (Table 2), but the status of the iso-
lated dog finds is equivocal. Dogs may have died
on the site and remnants of their carcasses were
incorporated in the deposits by chance.

5. PALEOECOLOGY

Table 3 summarises the spectrum of the ani-
mals collected, trapped or hunted by the Dudka

people in the subsequent periods. The small carni-
vores of which an appreciable amount were not
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identified specifically have been grouped; the group
includes wild cat and the mustelids. Red deer
is beyond doubt the most frequent larger game,
followed by elk, wild boar and roe deer. The rela-
tive frequencies of these major prey species are
given in Table 4. Most obvious is the high percen-
tage of wild boar in the assemblages Z, EZ and LM,
attributed to the Atlantic period. Wild boar is vir-
tually absent from the pre-Atlantic assemblages,
while its decrease in the assemblages LN and LN/Z,
attributed to the Subboreal is marked. Other diffe-
rences are less clear, but if we combine the assem-
blages into a Subboreal, an Atlantic and a pre-Atlan-
tic assemblage, a clearer picture emerges, be it that
the pre-Atlantic assemblage is very restricted and
combines finds attributed to the Boreal and Prebo-
real, and a few older finds.

The high frequency of wild boar during the
Atlantic period causes no surprise, as the animal
prefers deciduous forest. The decline of the forest
in the Subboreal accounts for the decrease of this
game animal in this period. The frequency changes
in the cervid group are explainable in terms of pre-
ferences for less or more dense woodland. One
reads that roe deer, red deer and elk thrive in open
forest, but the impression is that roe deer is better
adapted to denser woodland. In the Mesolithic se-
quence ofthe Abri du Pape (Namur Province, Bel-
gium), | observed an increase of wild boar and roe
deer and a decrease of red deer comcomittant with
a change towards more wooded conditions, which
would have impeded the mobility and the feeding
of red deer (Gautier 1999). In the pre-Atlantic
assemblage elk appears to be decidedly more fre-
guent than later; this may reflect the adaptations of
this cervid to colder conditions.

In Table 5, the less well represented game
groups have been added to the main game groups
featuring in Table 4. The frequency changes of the
latter are still discemable but less obvious. As to
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the lesser game groups the changes in frequency
are generally small and no doubt in part aleatory.
However, tortoise is well represented in the Atlan-
ticum assemblage, but shows a marked decrease
during the Subboreal. The small size of the pre-
Atlantic assemblage does not allow any conclusion
about the arrival and presence of the species in
the earlier Holocene. Guminski (1995: 27) has al-
ready drawn the attention to the fact that the Euro-
pean swamp tortoise may be a good indicator of
climate. He refers to data in the literature, accor-
ding to which the animal needs a minimum average
summer temperature of 18°C for the three warmest
months and dry summers for its reproduction.
Apparently, swamp tortoises thrived at Dudka in
Atlantic times.

Other frequency differences might also reflect
climatic changes, causing the replacement of den-
ser woodland with less dense woodland. Beaver is
said to prefer light woodland and fox is a very adap-
table canid, which may thrive well in lighter wood-
land, while wolfand the smaller carnivores do better
in denser forest. Horse prefers open country and is
indeed somewhat better represented in the Subbo-
real assemblage, but the hedgehog which would not
like dense forest, is nevertheless more frequent in
the Atlantic assemblage.

Summing up, it would seem that people ex-
ploited the game fauna of the site catchment of
Dudka as available in accordance with the climate
and vegetation. The finds and the persistence of
hunting at Dudka indicate clearly that the region
provided excellent opportunities for hunting and
the few finds of sheep and goat are difficult to
interpret. Late Neolithic people apparently did bring
some small livestock to Dudka, but as already
pointed out, whether Zedmar people did the same
is open to question. The mixed nature of the LN/Z
assemblage does not permit to attribute the few
finds of sheep and goat.

6. SEASONALITY

Indicators of seasonal activities are provided
by some remains of the major game animals and
can be evaluated in relation to those provided by

the fish and the birds. People fished at Dudka in
spring and early summer (see e.g. Guminski 1995:
29, Table 8; Dr. D.Makowiecki, Poznan, pers.
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comm.). The very limited feathered game does not
help much to establish seasonality. Most ofthe finds
derive from water-and-marsh birds and most of the
species identified belong to the modem breeding
avifauna of NE-Poland. Some incompletely ossi-
fied remains of coot, Fulica atra, tawny owl, Strix
aluco and unidentified duck-like and other birds
indicate that the birds died in summer or autumn
(Tomek & Guminski 2003; Dr. T. Tomek, Cracow,
pers. comm.). Hazelnuts were gathered in autumn,
especially in the Late Boreal and Early Atlantic,
and people may then have burned down the forest
in particular areas to promote the growth of the
light loving hazel (Guminski & Michniewicz 2003).

Among the major game species typical seaso-
nality indicators are the jaw remains of younger
animals. Unfortunately such remains are limited in
the Dudka collection, because of the marked frag-
mentation and only one fragmentary mandible of
a young animal was noted among the many wild
boar remains. The specimen derives from dog
burial DVI-8 (Table 2) and represents an animal
whose third permanent incisors and permanent
canines are erupting. The age of the animal lies
between 10 and 12 months (Mohr 1960: 32; Wa-
genknecht 1972: 90, figs. 35 and 92). It is said that
wild boar have their young mainly in April; there-
fore the Dudka boar would have been Killed in late
winter or early spring. Whether the find is refuse
not causally associated with the burial, or an inten-
tional deposit in the grave, it may represent a kill
during the early fishing season.

A few elk jaw remains provide further seaso-
nality clues, but the data concerning tooth eruption
and replacement ofthe elk are not very precise (Za-
rinov 1964; Heptner & Nasimowitsch 1974; Ha-
bermehl 1985; see also Legge & Rowley-Conwy
1988). These data suggest quite marked variation
in the growth of elk due to genetic and ecological

factors, but semantic imprecision as to what is
meant by the term tooth eruption etc. also plays
arole. In DII-B2, attributed to the Zedmar people,
a juvenile elk jaw occurs with deciduous P3 and
P4 still in place and in use. It obviously represents
a calf ofa few months. Since births occur in spring
and MI appears to erupt after about six months,
the jaw may indicate a kill in late summer or early
fall. Two early Mesolithic finds (DXI1-L13) repre-
sent what is left of mandibles with dP2-dP4 M-
M2, M2 showing almost no wear. According to Za-
rinov (1964: 33, fig. 2) dP2-M2 indicates animals
at most 9 months old, but the other authors cited
place the eruption of M2 in the sixth to tenth month,
the dP2 and dP3 being shed in the 14th to 16th
month. In the first case, the killings would have
occurred in winter, while the other data permit to
place the killings in spring, if we assume that ani-
mals were about one year old. Anyhow, the presence
of two mandibles with comparable eruption pattern
suggests discrete age groups and hence seasonal
killings.

Skull fragments of cervids with unshed antlers
provide also some information. Several roe deer
skull fragments with antlers still attached occur in
the Zedmar samples (PI. I, fig. 1) and two in the
LN/Z assemblage. In present day Poland roe deer
appear to shed their antlers in October or Novem-
ber; the new ones cease to grow in May. The finds
recorded would hence represent summer or early
fall kills. Two Zedmar skull fragments derive from
red deer with antlers still on the head. Red deer
shed their antlers in late winter or early spring; the
new ones finish their growth at the end of the
summer. The Dudka deer would hence have been
killed in fall or winter. One fragmentary skull of
a male elk was found together with part of its shed
antlers in the Early Mesolithic assemblage DXII-
L14; apparently the animal was in the process of

Plate | (Photographs by Marek Gmur, Institute of Archaeology and Ethnology, PAS, Warsaw).

Fig. 1- worked antler of roe deer, Capreolus capreolus, with cutmark to detach the antler from the skull, DI-B3(Z);
fig. 2- mandibles and mandible fragments of hedgehog, Erinaceus concolor, dog grave VI-8 (EZ); fig. 3 - left mandible
of otter, Lutra lutra, dog grave VI-8 (EZ); fig. 4 - ankylosis of calcaneum and astragalus of the dog, Canis lupus
f. familiaris in dog grave VI-8 (EZ); fig. 5- second phalanx of elk, Alces alces, with proximal traces of gnawing
by a rodent (water vole, Arvicola terrestris ?), DI-B3 (2); fig. 6 - left mandible of the dog in dog grave VI-8 (EZ);
fig. 7 - first phalanx of red deer, Cer\'us elaphus, with cutmarks midway the plantar surface, DI-B3 (Z).
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shedding its antlers and these came off at the time
of its demise (PI. 11, figs. 2 & 4). A kill in late fall
could explain the find.

Several finds recorded from Zedmar and LN/Z
context indicate that people collected shed antlers
of roe deer and red deer, but establishing the period
of the year for this activity is difficult. If we assume
that people preferred antlers fresh enough for easy
working, that is perhaps within six months after
their shedding, they may have harvested antlers of
roe deer from fall to spring, those of red deer from
late winter to early fall. Maybe shed antlers were
more easily found when the plant cover was still
reduced in spring during the fishing season.

The lesser game animals provide some more
possible evidence of seasonality. As already pointed
out Guminski (1995: 28), swamp tortoises spend
most of their life in the water and are very shy
creatures. Most likely they were caught in early
summer when they leave the water and bury their
eggs in dry sand for incubation. Early summer
would still be part of the fishing season. Hedge-
hogs hibernate in winter and are hence not availa-
ble in that period, but the best period for catching
hedgehogs would be autumn, when the animals are
fattest (see discussion following Reyniers 1988:
204). Beavers remain in their aquatic domain in
summer living mainly on waterplants. In autumn
they are actively accumulating trees and branches
for their winter food. The animals are then in very

7. DUDKA,

As stated in the introduction, | have problems
seeing Dudka as an island site. The interskeletal
distributions of the faunal remains indicate clearly
butchering of complete animals, regardless oftheir
size and bulk. This might mean that people hunted
on the island, but the carrying capacity of Dudka
was limited: the surface of the island has been esti-
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good condition. This and their high activity before
winter establish fall as the best season for trapping
or hunting beaver (see Smith 1975: 84-85). As to
the carnivores, their furs are best in autumn and
winter. We may add here that the traditional hun-
ting season of larger game is also autumn, because
these animals are then also in good condition; they
may also more easily be tracked, approached and
even attracted since they are engaged in their annual
reproductive activities.

Summing up the available evidence, admittedly
of varying significance, fall would have been the
main hunting season. In spring people probably
concentrated on fishing, adding turtle and occasio-
nally some other game to their catch. Antlers may
also have been collected mainly during the fishing
season.

The Dudka fauna can be compared with the
Paraneolithic assemblage from Chwalim, where we
see the use ofthe site by Early Mesolithic and later
Paraneolithic people. The latter probably combined
fishing with opportunistic hunting in spring (Gautier
1993). The paper cited also refers to the “Mesoli-
thic-neolithic” site 9 of Dabki, where game is also
predominant. Cattle and domestic pig are present,
but acquire some importance only in the latest
occupation phase. Fish is well represented and
beaver occupies the first place in the game fauna,
suggesting respectively occupation in spring and
in fall.

AN ISLAND?

mated at some 12 Ha. It appeared therefore more
likely that the Dudka people hunted on the main-
land and hence transported complete carcasses of
horse, aurochs, elk, red deer, etc. to the island, of
which the shortest distance to the main land is about
0.5 Km. Such repeated transport is strange. More-
over, why would people cross the lake to Dudka

Plate 1l (Photographs by Marek Gmur, Institute of Archaeology and Ethnology, PAS, Warsaw).
Fig. 1- anterior mandible of wild boar, Sus scrofa, dog grave VI-8 (EZ); fig. 2 - skull of elk, Alces alces, with detaching
antler, DXII (EM); fig. 3 - adult right mandible of elk, Alces alces, DIIl (LM); fig. 4 - adult maxilla of elk, Alces alces,
same individual as in fig. 2, DXII (EM); fig. 5- mandible of young adult elk, Alces alces, DXI (EM).
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for fishing, good fishing grounds being no doubt
available along the shores of the mainland (Dr.
D. Makowiecki, Poznan, pers. comm.)?

The foregoing conundrum, if conundrum it is,
led to the hypothesis that Dudka may have been
connected with the mainland. Dudka peninsula,
easily accessible for fishing and the gathering
of hazelnuts, may also have provided good oppor-
tunities for hunting as a kind of cul-de-sac. The
available, not yet published geological data (Dr.
W. Guminski, Warsaw, pers. comm.) allow to deli-
mit Dudka as an island, but it was thought that re-
mote sensing data might reveal evidence for Dud-
ka as a cul-de-sac. Dr. R. Goossens (Ghent, pers.
comm.) analysed U.S.A. satellite spy photographs
ofthe Dudka region, but found no evidence of land
connecting Dudka island with the mainland
around the former lake, now Staswinskie Meadows.

The insular nature of Dudka being underscored
by spy photographs, a possible solution to the
supposed conundrum, not considered before the re-
mote sensing data became available, is that people
hunted on the island in an opportunistic way with
respect to their seasonal activities on the island.
Each season only a few animals were bagged, but
the protracted and intensive use of the island
creates the false impression of regular hunting on
the main land. The excavations indicate indeed that

Dudka was occupied for several millennia in
various loci, but quantification of the original
number of game killed is impossible, as minimum
numbers of animals represent in most cases but
avery small part of the real number of kills (Gautier
1984).

The explanation, protracted opportunistic hun-
ting mainly on the island, does not however explain
why people did cross the lake to fish and gather at
Dudka. As said good fishing grounds were no
doubt accessible on the shores of the mainland and
why not stands of hazel? However, Dudka may have
attracted people for reasons not reducible to mere
problems of subsistence. For example, might
people not have sought the relative safety of Dud-
ka island in response to intensifying territoriality?
European data have been evaluated and compared
with North American data, indicating that Mesoli-
thic people of the North European Plain practised
mainly a form of generalized predation combined
with low mobility, especially in forested country
(Bower & Kobusiewicz 2002). Put simply, Dudka
island may have been more than a seasonal occupa-
tion and we would ironically be forced to return to
the scenario evoking regular hunting excursions to
the mainland. Further research on pre-agricultural
Holocene sites in the Northern European Plain may
help to solve the questions posed in this section.

8. GENERAL CONCLUSION

Dudka island provides evidence for fishing in
spring and collecting, especially of hazel nuts, in
fall by Mesolithic, Zedmar and Late Neolithic
people. Data derived from the terrestrial fauna con-
firm or do not contradict the seasonal use of the
island. However, the scenario according to which
people combined their seasonal activities on the
island with hunting on the mainland, appears
questionable to me. Perhaps people killed animals
on the island in an opportunistic way during the
fishing or gathering season, the protracted use of
the island creating the false impression of intensive
hunting. The animal spectrum in the game bag is
comparable with that of other Holocene archaeofau-

nas in Poland and shows some quantitative shift
reflecting changes in climate or vegetation, under-
scoring the opportunistic exploitation of the ani-
mal world. Domestic animals are represented by
the dog and also sheep or goat, the latter as minor
components ofthe Late Neolithic assemblage. The
significance ofthese few remains of small livestock
is difficult to access. Another problem may be the
reason or reasons why people felt it necessary to
leave the mainland for Dudka to fish and gather.
Some inferences of minor importance about the
relation between people and animals (dog in hu-
man burial, semi-herding ofwild pig) based on pre-
liminary identifications have to be withdrawn.
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Table 1 The faunal assemblages from Dudka (specimen counts). Part 1

&
< I
2034 N~
v 95 3 o B/
ANIMAL GROUP <« T2 =2 =
frog/toad (Anura spp.) 13 45
swamp tortoise (Emys orbicularis) 12 28
mole (Talpa europaea) 1
eastern hedgehog (a) 14 32
bat (Chiroptera sp.)
hare (Lepus sp(p.)) 1 2
water vole (Arvicola terrestris) 1 9 7
root vole (Microtus oeconomus) 5
mice (Apodemus spp.)
Northern birch mouse (b)
small rodents (Rodentia spp.) + +
squirrel (Sciurus vulgaris)
beaver (Castorfiber) 10 10
wolf (Canis lupus) ? 8
fox (Vulpes vulpes) 2 1 2
wild cat (Felis sylvestris) 72
polecat (Mustela putorius) 3
pine marten {Martes martes) 2 u
badger (Meles meles)
otter (Lutra lutra) 3 3
small carnivores (Carnivora spp.) 7 n
bear (Ursus arctos) 2 1
wild boar (Sus scrofa) 2 28 121
horse (Equusferus) 9 5
roe deer (Capreolus capreolus) 29 54
red deer (Cervus elaphus) 6 4 212 142
elk (Alces alces) 4 43 47
aurochs (Bos primigenius) 4 5
dog (Canis lupus f. familiaris) 2 9
sheep/goat(c) 2 1
cattle (Bos primigenius f. taurus)
Total 8 3 10 411 545

(a) Erinaceus concolor
(b) Sicista betulina
(c) Ovis ammon f. aries/Capra aegagrus f. hircus

=
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6 g - 383393873
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8 3 1
1
1
1
1
+ o+ o+ 4+ + o+ o+
1 1 2
9 1
1
2 1
?
1
4 1 1
1
8 1 2 1 1 6 3
1
5 1 1 1 1 5 2 1
8 8 7 8 1 1 7 8 2 2
2 1 13 2 3 8 3
1 2 1
1 4

72 12 32 4 10 3 4 3 34 3 17 6

+ present but not counted; ? perhaps present; (F) F (very) frequent
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Table 1 The faunal assemblages from Dudka (specimen counts). Part 2.

ANIMAL GROUP
frog/toad (Anura spp.)
swamp tortoise (Emys orbicularis)
mole (Talpa europaea)

eastern hedgehog ()

bat (Chiroptera sp.)

hare (Lepus sp(p.))

water vole (Arvicola terrestris)
root vole (Microtus oeconomus)
mice (Apodemus spp.)

Northern birch mouse (b)

small rodents (Rodentia spp.)
squirrel (Sciurus vulgaris)
beaver (Castorfiber)

wolf (Canis lupus)

fox (Vulpes vulpes)

wild cat (Felis sylvestris)
polecat (Mustela putorius)

pine marten (Martes martes)
badger (Meles meles)

otter (Lutra lutra)

small carnivores (Carnivora spp.)
bear (Ursus arctos)

wild boar (Sus scrofa)

horse (Equusferus)

roe deer (Capreolus capreolus)
red deer (Cervus elaphus)

elk (Alces alces)

aurochs {Bos primigenius)

dog (Canis lupus f. familiaris)
sheep/goat (c)

cattle (Bos primigenius f. taurus)
Total

(a) Erinaceus concolor
(b) Sicista betulina
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Table 1 The faunal assemblages from Dudka (specimen counts). Part 3.

ANIMAL GROUP
frog/toad (Anura spp.)
swamp tortoise (Emys orbicularis)
mole (Talpa europaea)

eastern hedgehog (a)

bat (Chiroptera sp.)

hare (Lepus sp(p.))

water vole (Arvicola terrestris)
root vole (Microtus oeconomus)
mice (Apodemus spp.)

Northern birch mouse (b)

small rodents (Rodentia spp.)
squirrel (Sciurus vulgaris)
beaver (Castorfiber)

wolf (Canis lupus)

fox (Vulpes vulpes)

wild cat (Felis sylvestris)
polecat (Mustela putorius)

pine marten (Martes martes)
badger (Meles meles)

otter (Lutra lutra)

small carnivores (Carnivora spp.)
bear (Ursus arctos)

wild boar (Sus scrofa)

horse (Equusferus)

roe deer (Capreolus capreolus)
red deer (Cervus elaphus)

elk (Alces alces)

aurochs (Bos primigenius)

dog (Canis lupus f. familiaris)
sheep/goat(c)

cattle (Bos primigenius f. taurus)
Total

(a) Erinaceus concolor
(b) Sicista betulina

ASSEMBLAGE

2z

X11-L3/5,B3

31

LM
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XI11-L1516
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(c) Ovis ammon f. aries/Capra aegagrus f. hircus

+ present but not counted
? perhaps present
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5
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Z
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Vil
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(o2}

33
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VI1I1-12b/B2

SN

10

IX-11/2 : LN/ME

n
n

[0}

10
30

LN

o X-ll/2
T Totals

263

118

113

[y
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40
26

28

32

61

10
327
48
270

1 1360

393
40

23

10
6 3560

21
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Table 2. Finds in the graves at Dudka, area VI (DVI) (a).

tortoise - - - - 1 1 - 1
hedgehog
water vole
small rodents
beaver

wild cat 1

polecat 1

pine marten 1

otter 1

bear 1

wild boar 1 - 2 3 - 1 3 .
roe deer - - - - . . : . 1 . . . . . 1
red deer - . . .
elk 1 - - 1 - - - - - . 1 . : 4
aurochs

dog - . . . . S

e
N
w
[
[
w -
N b
=

[y
=
[ERN
[N
=
N

(a) for Latin names of the animals encountered see Table 1; grave 13: Z, grave 3: Z?,
others not dated; S: skeleton; numbers are specimen counts.

Table 3. The game bag and livestock of the Dudka people (a).

LN LN/z 4 EZ LM MM EM LP Totals

tortoise 57 51 83 64 8 - - - 263
hedgehog 22 45 40 2 9 - - - 118
hare 7 7 3 1 2 1 - - 21
beaver 35 43 21 2 1 2 1 1 106
wolf 8 u 13 - 9 - - - 41
fox 9 12 3 - 3 - 1 - 28
small carnivores (b) 31 40 56 6 7 - - - 140
bear 1 7 3 - 1 - - - 12
wild boar 67 80 143 22 15 - 1 - 328
horse 16 18 14 - - - - - 48
roe deer 76 78 84 20 7 1 3 1 270
red deer 470 509 294 45 26 7 38 1 1390
elk 97 150 70 13 14 12 33 4 393
aurochs 9 15 10 5 1 - - - 40
total game 905 1066 837 180 103 23 77 7 3198
sheep/goat 36 19 2 - - - - - 57

(a) specimen counts
(b) cat and mustelids
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Table 4. Relative frequencies of the major game species in the subsequent periodes at Dudka (a).

LN LN/Z SB(b) Z EZ LM AT () MM EM LP pre-AT (d) Totals

wild boar 9.5 9.8 9.7 242 220 242 23.9 . 13 - 1.0 13.8
roe deer 10.4 9.5 9.9 142 200 113 14.7 50 4.0 167 5.0 113
red deer 66.3  62.3 641 49.7 450 419 48.5 35.0 50.7 16.7 45.5 58.4
elk 13.8 18.4 16.3 118 130 22.6 12.9 60.0 44.0 66.6 48.5 16.5

(@) based on specimen counts;

(b) SB: Subboreal assemblages LN and LN/Z;

(c) AT: Atlantic assemblages Z, EZ and LM;

(d) pre-AT: pre-Atlantic assemblages MM, EM and LR

Table 5: Absolute and relative frequencies of game in the subsequent periods at Dudka (a).

Subboreal Atlanticum pre-Atlanticum Totals

N % N % N % N %
tortoise 108 55 155 13.8 - - 263 8.2
hedgehog 67 3.4 51 4.6 - - 118 3.7
hare 14 0.6 6 05 1 0.9 21 0.7
beaver 78 4.0 24 2.1 4 3.7 106 3.3
wolf 19 1.0 22 2.0 - - 41 13
fox 21 11 6 0.5 1 0.9 28 0.9
small carnivores (b) 71 3.6 69 6.2 - - 140 4.4
bear 8 0.4 4 0.4 - - 12 0.4
wild boar 147 75 180 16.1 1 0.9 328 10.3
horse 34 17 14 12 - - 48 15
roe deer 154 7.8 111 9.9 5 4.7 270 8.4
red deer 979 49.7 365 32.6 46 43.0 1390 435
elk 247 125 97 8.7 49 45.8 393 123
aurochs 24 12 16 14 - - 40 12
totals 1971 - 1120 - 107 - 3198 -

(@) specimen counts; same assemblages as SB, AT and pre-AT in Table 4; (b) wild cat
and mustelids.



ACHILLES GAUTIER

24

REFERENCES

Anonymous
1846 Traité de morale et d ®conomie domestique com-
posé vers 1393 par un bourgeois parisien, 2 vols.
Paris: J. Pichon.
Opinion 2027 (Case 3010). Usage of 17 specific
names based on wild species which are pre-dated
by or contemporary with those based on domestic
animals (Lepidoptera, Osteichthyes, Mammalia):
conserved, “Bull. Zool. Nomenclature” vol. 60:1,
81-84.
Bertier J.
1988

2003

Les animaux dans la diététique hippocratique. [in:]
L'animal dans | alimentation humaine : Les criteres
de choix, ed. L. Bodson. “AnthropoZoologia”
Second Numéro Spécial, 83-90.

Bibikova V.I.

1958 O nekotorych otli¢itel 'nych certach vkostjach ko-
nec¢nostej zubra i tura. (Some distinguishingfeatu-
res in the bones of the genera Bison and Bos.),
“Bjulleten’ Moskovsko ObsCestvo Ispytatelej Pri-
rody. Otdel Biologii” vol. 63:6, 23-36.

Blench R.M.

2000 African minor livestock species, (in:) The origins
and development o fAfrican livestock. Archaeology,
genetics, linguistics and ethnography, eds.
R.M. Blench & K.C. London, University College
London, 314-340.

Bower J.R.F. & Kobusiewicz M.

2002 A Comparative Study of Prehistoric Foragers in
Europe and North America. Cultural Responses to
the End of the Ice Age, Lewiston, Edwin Mellen
Press (Mellen Studies in Anthropology vol. 6).

Burton M.

1973  The Hedgehog, London: Transworld Publ.
Boessneck J.
1969 Osteological Differences between Sheep (Ovis aries

Linné) and Goat (Capra hireus Linné), (in:)
Science in Archaeology, eds. D. Brothwell
& E. Higgs, London, Thames and Hudson,
331-358.
Boéhme G.
1977 Zur Bestimmung quartarer Anuren Europas an
Hand von Skettelementen, “Wissenschaftliches
Zeitschrift der Humboldt-Universitat zu Berlin,
Math.-Nat. R.” vol. 26:3, 283-300.
Dewez M
1988 Lapart ethnocentrique dans la prédation des ani-
maux. L exemple des Tsiganes Ran (Résumé), (in:)
L animaldans | ‘alimentation humaine : Les critéres
de choix, ed. L. Bodson. “AnthropoZoologia”,
Second Numéro Spécial, 207.
Gautier A.
1984 How do | count you, let me count the ways?
Problems of archaeozoological quantification,

(in:) Animals and Archaeology: 4. Husbandry in
Europe, ‘B.A.R. International Series” vol. 227, eds.
C. Grigson & J. Clutton-Brock, 237-251.
Taphonomic groups : How and Why? (in:) Actes
du 5e Congres International d Archéozoologie
(Bordeaux, Aodt 1986), “ArchaeoZoologia” vol. 1.2,
45-52,

The Faunal Remains, (in:) Chwalim. Subboreal
Hunter-Gatherers o fthe Polish Plain, eds. M. Ko-
busiewicz & J. Kabacinski, Poznan: Institute of
Archaeology and Ethnology, Polish Academy of
Sciences, 79-89.

The Mammalian Remains of the Mesolithic and
Earlier Holocene Strata in Abri du Pape, (in:) / Abri
du Pape. Bivouacs. Burials and Retreats Along the
Upper Belgian Meuse: From the Mesolithic to the
Low Roman Empire, “ERAUL” vol. 88, eds.
J.-M. Léotard, L. Straus & M. Otte, 105-121.
Guminski W.

1987

1993

1999

1995 Environment, economy and habitation during the
Mesolithic at Dudka, Great Masurian Lakeland,
NE-Poland, “Przeglad Archeologiczny” vol. 43,
5-46.

1999  Srodowisko przyrodnicze a tryb gospodarki i osad-

nictwa w Mezolicie i Paraneolicie na stanowisku
Dudka w Krainie Wielkich Jezior Mazurskich (Na-
tural environment and the mode of economy and
settlement in the Mesolithic and Paraneolithic at
the Dudka site in the Masurian Lakeland), “Archeo-
logia Polski” vol. 44: 1-2, 31-74.

Guminski W. & Michniewicz M.

2003 Forestand Mobility. A Casefrom the Fishing Camp
Site Dudka, Masuria, north-eastern Poland, (in:)
Mesolithic on the Move, eds. L. Larson, H. Kind-
gren, K. Knutson, D. Loeffler & A. Akerlund,
Oxford, Oxbow Books, 119-127.

Habermehl K.-H.

1985 Altersbestimmung bei Wild- und Pelztieren.
Méglichkeiten und Methoden. Ein praktischer
Leitfaden fir Jager, Biologen und Tieré&rzte,
Hamburg/Berlin, P. Parey Verlag, 62-212.

Heptner W.W. & Nasimowitsch A.A.
1974 Der Elch, Wittemberg/Lutherstadt, Ziemsen.
Kowalski K.

1989 Historia i ewolucja ladowejfauny Polski. (History
and evolution of the terrestrial fauna of Poland),
“Folia Quaternaria” vol. 59-60, 1-278.

Kratochvil Z.

1973  Schéadelkriterien der Wild- und Hauskatze (Felis
silvestris silvestris SCHREB. 1777 und F. s.f. ca-
tus 1. 1758), “Act. Sei. Nat. Brno” vol. 7.

Lange R., Van Winden A., Twisk P., De LaenderJ. & Speer C.
1986 Zoogdieren van de Benelux, Amsterdam, ERLA.



DUDKA ISLAND REVISITED

Lasota-Moskalewska A.

1997 Podstawy Archeozoologii. Szczatki ssakow, War-

szawa, Wydawnictwo Naukowe PWN.
Legge AJ. & Rowley-Conwy P.A.

1988 Star Carr revisited. A re-analysis of the large

mammals, Oxford, Alden Press.
Makowiecki D.

2003 Historia ryb i rybotdwstwa w holocenie na Nizu
Polskim w $wietle badan archeoichtiologicznych,
Poznan, Instytut Archeologii i Etnologii Polskiej
Akademii Nauk.

Makowiecki D. & Rybacki M.

2001 Archeologiczne znaleziska szczatkow z6twia ijego
znaczenie u spoteczenstw prahistorycznych oraz
weczesnohistorycznych na Nizu Polskim, (in:) Z6tw
blotny, eds. B. Najbar & S. Mitros. Swiebodzin:
Wydawnictwo Lubuskiego Klubu Przyrodnikow,
97-102.

Miynarski M.

1971  Z6tw blotny (Emys orbicularis (Linnaeus)) z cmen-
tarza kultury pucharéw lejkowatych na stanowisku
1 w Sarnowie, Pow. Wioctawek - z grobowca 8.
(A European Pond Tortoisefrom Barrow 8 on the
TRB Cemetery, site 1 at Sarnowo, District of Wio-
ctawek), “Prace i Materiaty Muz. Archeol. i Etno-
graf. w Lodzi, Ser. Archeologiczna” vol. 18,
125-129.

Die Pleistocdnen Schildkroten Mittel- und Ost-
europas (Bestimmungschlussel), “Folia Quatema-
ria” vol. 52, 1-43.

1980

Mohr E.
1960  Wilde Schweine, Wittemberg/Lutherstadt, Ziemsen.
Pucek Z. (ed.)
1981 Keys to Vertebrates of Poland. Mammals, War-
szawa, PWN.
Reyniers A.
1988 Consommation et interdits: |'animal dans | alimen-
tation tsigane, (in:) L animal dans | ‘alimentation
humaine : Les critéres de choix, ed. L. Bodson.

25

“AnthropoZoologia”, Second Numéro Spécial,

199-205.
Smith B.
1975 Middle Mississipi Exploitation o fAnimal Popula-
tions, “Antrop. Pap. Mus. Antrop., Univ. Michigan”
vol. 57.
Stampfli H.R.
1963  Wisent, Bison bonasus (LINNE) 1758, Ur, Bos pri-

migenius BOJANUS, 1827, und Hausrind, Bos tau-
rus (LINNE), 1758, (in:) Seeberg Burgéschisee-Sud,
Teil 3. Die Tierreste, “Acta Bernensia” vol. 2,
eds. J. Boessneck, J.-P. Jequier & H.R. Stampfli,
117-196.

Tomek T. & Guminski W.

2003 Bird remainsfrom the Mesolithic and Neolithic Site
Dudka, Masuria, NE-Poland, “Acta Zoologica Cra-
coviensia” vol. 46:1, 9-18.

van den Brink F.H.
1972 Zoogdierengids, Amsterdam/Brussel, Elsevier.
von den Driesch A. & Boessneck J.

1974  Kritische Anmerkungen zur Widerristhéhenberech-
nung aus Langenmassen vor- undfrithgeschichtli-
cher Tierknochen, “Saugetierkundliche Mitteilun-
gen” vol. 22:4, 325-348.

von den Driesch A. & Boessneck J.

1975 Schnittspuren an neolithischen Tierknochen. Ein
Beitrag zur Schlachttiererlegung in vorgeschich-
tlicher Zeit, “Germania” vol. 53, 1-23.

Wagenknecht E.

1972 Die Altersbestimmung des erlegten Wildes, Berlin,

VEB Deutscher Landwirtschaftsverlag.
Willms C.

1986 Die europdischen Sumpfschildkréte im neoli-
thischen Nahrungssystem, “Germania” vol. 64:2,
561-564.

Zarinov P.Z.

1964 K metodike opredelenija vozrasta losej, (in:) Pri-
rodnye Resursy Volzsko-Kamskogo Kraja (Zivotnyj
mir), Moskva, lzdatel’stvo “Nauka”, 30-45.

Adress of the Author:
Prof. Dr Achilles Gautier
Laboratorium voor Paleontologie
Universiteit Gent
Krijglaan 281 S8
B-9000 Gent
Belgia






	Spis treści T. 53 (2005)



