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6 WITOLD GUMINSKI

1a. EXCAVATIONS

Nine excavation seasons have been carried out at
Dudka, from 1985 till 1994, except 1992. Until the
1991 field works were financed by the Voivodeship
Service for Monuments Preservation in Suwatki and by
the Institute of Archaeology and Ethnology, Polish
Academy of Sciences, Warsaw. From 1993, only the In-
stitute of Archaeology and Ethnology, covered the ex-
penses. Ten trenches or cuts have been dug, with a to-
tal area of 268 m?. Finds were recorded and plotted in
a three-dimensional coordinate system. Each trench was
excavated by one meter squares and 5 cm thick units.
If necessary, these units were additionally split up with
each distinguished layer. Each unit was carefully descri-
bed, paying attention to both natural and cultural features,
using a partly modified system of Troels-Smith (1955; cf.
Guminiski & Fiedorczuk 1988: 115, footnote 2; 1990: 52).
All sediment was dry sieved through a 2-4 mm mesh.

A complex stratigraphy and evidence of Mesolithic oc-
cupation have been recorded mainly in trench I and IIT and
to a lesser extent in trench I7; in trenches V and V1IT only
a single Mesolithic flint artefact was found. It seems that
generally speaking only the SE-bank of Dudka island has
been occupied during the Mesolithic (Fig. 3).

1B. LAKE AND ISLAND

According to the current geographic regional divi-
sion, the Masurian Lakes belong to the East Baltic Lake
District which is part of the East European Lowland.
The outflow of the Great Masurian Lakes which are
linked, goes in two directions: north through the
Wegorapa (Angrapa) river into the Pregota (Pregel), and
south through the Pisa river into the Narew and the
Vistula. The southern way connects the Great Masurian
Lakes with the Central European Lowland (Fig. 1;
Kondracki 1978: 334, 1991: 602).

——— BALTIC SEA

<
N

(/Ayﬂ
/ /%

Fig. 1. The location of Dudka in NE-Poland. Key: a — state borders, b — border between Western and Eastern Europe, ¢ — extent of
the Masurian Lake District (after Kondracki 1978)
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Former Lake Staswiny (Fig. 2) was extensive (about
25 km?) and shallow with an average depth of 2.5-4 m
and a maximum depth of some 9 m (Kempisty &
Sulgostowska 1986: 58, Fig. 1). In the beginning of the
Holocene, the lake rapidly warmed up because of its
shallowness and aquatic vegetation, plankton, inverte-
brates, and fish developed rapidly as well as their preda-

tors, mainly birds and tortoise stayed on Dudka island.
Later the lake became eutrophic and soon thereafter
began overgrowing and drying up. The last process was
accelerated by the outflow of the Pamer river into the
Niegocin lake basin (Fig. 2). During the early and mid-
dle Holocene, the water-level of Lake Sta§winy fluctu-
ated between 132-134 m above sea-level. Therefore, the
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Fig. 2. The surroundings of the Staswiny meadow and location of Dudka island. Key: a — lake, b — peat-bog, ¢ — Dudka island,
d - stream, e — town
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maximum depth of Lake Sta§winy was still some 8
meters above present-day water-level of the linked Great
Masurian Lakes (116 m). Nowadays the ground-water
level of the Sta§winy peat-bog is at 132-132.5 m as.L.
depending on the precipitation and vegetation of the
year.

Dudka island is in contour an elongate triangle, with
a main SE-NW axis (Fig. 3). It measures about 600 m
in length and 200 m in width along the SE-base and
covers about fifteen hectares. Its surface is nearly flat,
rising overall 1-1.5 m (2 m at the highest place) above
the present-day surrounding peat-bog. During prehis-

|

1

1

\
\

_____

Fig. 3. Dudka island and location of the trenches I to X, SE- and SW-parts of the island
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toric times, the surface would have been between 1.5
and 3 m above the fluctuating level of the former lake.
The shortest distance from the island to the mainland
(in SW-direction) is about 550 m. The Mesolithic site
is located on the wider, south-eastern part of the island
(Fig. 3).

Along the western shore of the island runs the P:-
mer river, the main outlet of the Sta§winy peat-bog.
Unfortunately, its exact origin is unknown. Some test-
boring in the area between trench VIII and the river
produced grey silt down to 4-5 m deep. Without analy-
sis, it is difficult to say whether this is lake gyttja or
fluvio-glacial silt (Dr. A. Musiat, pers. comm.). The last
option seems to be more plausible, considering the
thickness of this silty deposit and its dissimilarity with
the typical gyttja encountered in cuts along the SE-bank
of the island (Table 2; Fig. 4, 5; chapter 2c.). Before

9

the Second World War, the Pamer river received a
drainage and flood-control system, thanks to which the
site was discovered (Kilian 1938: 87). At that time,
some stretches of the stream were no doubt dug off,
probably also between the SW-bank of Dudka island
and another, small round island. Because of its maxi-
mum height (134 m a.s.l.), this small island must have
been rather a sandbank during prehistory, but it may
well have been connected with the main island.

The NE-bank of Dudka island is only weakly dis-
tinguishable, because it is presently wooded, but also
because the surface below contourline 134.5 m goes
down very gradually. Anyway, the borders of the island
were situated above the quoted level, for exposures on
the outside of the mentioned contourline, show only
greyish-yellow pure sand of lacustrine origin. The SE-
bank of the island is discussed below.

2. STRATIGRAPHY AND CHRONOLOGY

Dudka site can be divided into three topographic-
geomorphologic zones: the flat plateau of the island in-
terior (I), the slope of the island bank (B) and the
swampy peat-bog edge or former littoral lake zone (L).
The stratigraphy differs between these zones and it is

Years conv

No | Lab.No Stand |
BP BC dev,
1 | Gd-5945 | 4180 | 2230 | %70
2| Gdas7l | 4320 | 2370 | 120
3| Gd2593 | 4870 | 2920 | 110
4| Gda457 | 4880 | 2030 | +120
5| Gd-2878 | 4960 | 3010 | 490
6| Gd-5365 | 5540 | 3590 | 460
7| Gd-5944 | 6270 | 4320 | 70
8§ | Gd-6470 | 6480 | 4530 | +150
9 | Gd5942 | 6510 | 4560 | 80
10 | Gd-6702 | 7060 | 5110 | £120
11 | Gd-5575 | 7420 | 5470 | 80
12 | Gd-6469 | 7650 | 5700 | 150
13 | Gd-6468 | 7660 | 5710 | 110
14 | Gd-5043 | 7820 | 5870 | 90
15| Gd-573%2 | 8000 | 6050 | 90
16 | Gd-6701 | 8220 | 6270 | 120
17 | Gd4583 | 8430 | 6480 | £190
18 | Gd-6250 | 8460 | 6510 | +130
19 | Gd-7155 | 8470 | 6520 | 70
20 | Gd-5733 | 8590 | 6640 | +80
21 | Gd-3309 | 8740 | 6790 | 170
22 | Gd-6698 | 9130 | 7180 | +130
23 | Gd-3310 | 9610 | 7660 | +70
24 | Gd4305 | 9710 | 7760 | +150

Table 1. Dudka. C'*-dates (not calibrated) and expected results

No

usually difficult to make correlations; other difficulties
arise from the differences between the trenches or even
between parallel sections in the same trench. Moreo-
ver, some of the C'-dates do not fit well in the se-
quence (Table 1). Therefore, the summary of strati-

Expected

L;);er Material 3

age range
B4 peat |m.older 4<1=10<7
B.3 charc. |older 4<2
L3 charc. |o.k. 3<5
B.2 charc. |younger? 4<2<1=10
L4 charc. |o.k. 3<5<6
L.5 charc. |o.k. 5<6<7
L.7 charc. |o.k. 6<7<9
B.6a charc. |m.older 15<8<16
L.8 charc. |o.k. 7<9<11
7.8 charc. |7 o.k. 4<10<15
L.8 charc. |o.k. 9<11<12
L.9 charc. |o.k. 11<12<18
B.6 charc. |o.k. 6<13<14
B.6 charc. |o.k. 13<14
B.6a charc. |o.k. 10<12<15<16
B.6a charc. |o.k. 15<16<17
B.6b charc. |o.k. 16<17<18
L.12 charc. |o.k. 12<17<18
L.15a charc. 'm.older | 20<23<19
L.13 charc. |older 21<20<23
L.12 charc. |o.k. 21<20<23
B.8 charc. |o.k. 22<24
L.14a charc. |o.k. 21<20<23<19
B.8 charc. |o.k. 22<24



Table 2. Dudka. Diagram with stratigraphy, chronology and main geomorphological and settlement data

Key: — T the date could be a little younger, 1 — the date could be a little older, U — the date should be much older (see Table 1). CWC — Corded Ware culture, FBC — Funnel Beaker
culture, GAC — Globular Amphora culture, Ph — acidity.

L

Years Period Bank zone stratigraphy & chronology Littoral zone stratigraphy & chronology Geomorphology Settlement history
conv. at Dudka
BC Layer C-14 dates Layer c-14
conv. BC dates
No. Lithology (only cut) No. Lithology (only cut) Ph conv. BC
1750 Lake overgrowing Island abandoned
2000 B1 Black sandy peat soil L1 ~a Black peat soil 6.5 Peat spread over CuC all over island
2250 ~clay lenses (9] island
2500 e.SB B2 Black-brown lumpy peat (III) L2 Brown loose peat (111 Peat increasing GAC
2750 12930£120 L3 Black lumpy peat 5.0 Peat decomposing Zedmar & GAC
3000 B3 Grey peat, humus & sand 123701120 2920£110 FBC & GAC visiting
3250 L4 Black-brown cohesive peat 5.0 3010190 Peat spread to bank Zedmar flourish
3500 L.AT 1223070 LS Brown not decomposed peat 6.5 3590160 Peat rapidly Zedmar first pottery
3750 B4 Black lumpy peat & gravel increasing
4000 Lé Black decomposed peat 7.0 Lake shrinking
4250 L7 Dark livid-brown sapropel 6.5 4320170 High eutrophic water Late Mesolithic
4500 m.AT B5 Sand & gravel , humus & brown 4560+80 High water level wooden, bone &
4750 peat traces antler finds among
5000 L8-a Black detritus In 7.0 5110120 Water polluted by branches in cut 111
5250 -~dark gyttja (lI) rough organic mater
5500 e.AT 5470+80 Duff washing
5750 B6 Silt,peat,sand & gravel (II) 5710£110 587090 L9 Dark brown detritus 7.5 5700£150 Alder forest on bank Middle Mesolithic
6000 B6a | Brown peat,sand & silt (III) 6050290 §4530£150 L10 Sand (11n 6510130 Sand washing big game bones &
6250 1.80 6270£120 L11 Sandy brown detritus (III) 6790170 Shore abrasion human burial unit
6500 b | Silt & brown peat aIn 64801190 L12-a Brown peaty detritus- 7.5 | 16640480 Lagoons, floods in cut 111
6750 e.BO B7 Sand & brown peat traces -livid gyttja Gyttja depositing
7000 L13 Gravel & brown peat 8.0 Terrestial inwash
7250 71801130 L14a Brown peat:a-cones (1 | 7.0 7660470 Peat growing Early Mesolithic
7500 t.p8 B8 Brown peat & gravel bands (1) L14b~c :b-reeds~beige gyttja (II1I) 16520470 Reeds appearing flint & bone finds
7750 7760150 L14a Brown peat:a-cones (1) 7.5 Dense pine forest incut I
8000 e.PB B9 Gravel interbeddings L15a Fine yellow sand (@5 Sand blowing, dunes first occupation
8250 L15b Sandv_shell agvttia (1.?111) 8.0 Dead-ice melting
Yr.D L15¢ Fine sand (4} Sand blowing, dunes
AL L16 Shell grey gyttja (4] 7.5 Gyttja depositing
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29202 110BC (Gd~2583)

Fig. 4. Dudka. Profile of trench I, A — bank zone, B - littoral zone. An arrow and dots marks the location of the pollen samples
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Fig. 5. Dudka. Profile of trench II (A) and of trench III (B)
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Table 3. Dudka. Simplified and selected results of palynological profile D-1, given in % of NAP and AP, according to Nalepka 1995: Fig. 3.

Key: t — top, m — middle, b — bottom, ~ — somewhere near but not exact from the given layer, e — early, 1 — late, Zed — Zedmar, Mes — Mesolithic, Pal — Late Palaeolithic; Ju — juniper,
Pi — pine, Bi — birch, Ha — hazel, Po/An — poplar/aspen, El — elm, Ah — ash, Oa — oak, Li — lime, Al — alder, Sp — spruce, La — larch, Ho — hornbeam, Bh — beech, Vi — Viscum, Ty — Typha
latifolia, Pedias — Pediastrum, Pterid — Pteridium aguilinum, la -lanceolata, ma - major, me — media, ac — acetosa, la — acetosella;

+,S,L, H, B, V, T — occurrences in a very small number less then 1% of a given species, * — peak in frequency, but still less then 1%

C-14 .
D.?:::h Layer | Period conv. S::l"i NAP | ol pi | Bi | Ha §°/ El |Ah | Oa | Li | Al ?s? l;;o }’Z }()l? z?n: 115: fﬁ ltJir Phentage | Rumer C||a
BC o La | Bh | Ty | as |in |ac |id |ca | |3 |ma | me| ac | 1a | un
37 |[L3 mle.SB Zed. 18 13/14) 9 4|12 6/7112]|8 7 1|+
50 |L3 b|AT/SB (2920 Zed. 10 9 815+ |73 /10/51|22/S T|6 |4 + | * 1| *| +
57 |IL7  t\m.AT Mes. 6 16/11{18| + |8 |4 | 5/3|26|S |HB|VT|6 |2 R4+ + |+ | +
67 |[L7 m|m.AT Mes. 8 25115/ 12 514 4/3{25|S |H T|8 |1 + |+ 1R+ 4| %
77 |L8-9 ~|e.AT Mes. 8 26(14/11/1 193 | 5/41|19|S T 51112
6790, 6640
97 |Lida t|L.PB Mes. 70 +142/24/19{2 |5 |+ | + + 4 | + +
7660
118 |[L15b t|e.PB ?Pal 18| 10| 30| 41 + + L H 6 |+ +|* +
132 |[L16 t| AL - 9| 2/39 /48 + T 2|+

81
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(Pteridium, Ericaceae, Gramineae, Urtica), followed by
the appearance of Calluna and Rumex acetosella, spe-
cies typical for degrading soils. The use of the same
locations for encampment and paths caused the rise of
meadow patches with new kinds of ruderal and nitro-
philous plants (Plantago lanceolata, P. media and P.
major, Rumex acetosa). As to the question of the con-
nections between changes in forest undergrowth with
the first decline of elm, poplar and aspen, it is far from
resolved (cf. Latatowa 1992: 152, 159, 166, 171, 182,
191, 205).

The youngest Mesolithic pollen sample (-57 cm)
can be dated to the transition from the middle to the late
Atlantic (Table 3). Former tendencies in vegetation per-
sisted in a subdued way. Some species of undergrowth
expanded again (Urtica, Pteridium aguilinum). The low-
est Holocene value for NAP and the maxima for hazel
and alder (Table 3) could be a consequence of the natu-
ral succession of hazel and alder invading disturbed and
abandoned places along the shore. Lesser human pres-
sure on the environment, as suggested by the few
archaeological finds of that period, may also have per-
mitted the extension of elm. However, a significantly
high water-level (see chapter 2¢ and 2d; Table 9) may
have been contributed to the increase of alder and elm,
as well.

The progressing deforestation from the beginning of
Subboreal (distinct increase of NAP, minima for pine
and birch) concerns not only to the island but also to
the mainland, as indicated by changes in the game spec-
trum: horse re-appears and roe deer is more frequent
(see chapter 4c; Table 9; Gumiriski 1995a: Table 4). The
total lack of cereals (Nalepka 1995: Fig. 3), at least till
the end of the pure Zedmar culture, excludes tillage as

a cause of deforestation. Animal husbandry, suggested
by a small number of bone remains of livestock (Gu-
mifski 1995a; b) or perhaps forest management prac-
tices for attracting game could give similar shifts in the
pollen spectra. However, the extremely low number of
cattle and aurochs bones (see chapter 4c; Gumiriski
1995a: Table 4, 5) should keep us of making these sug-
gestions too hastily. The question of anthropogenic de-
forestation in the beginning of the early Subboreal is
still open, particularly when dealing with the details of
the process.

On the basis of some, admittedly rather poor oste-
ological evidences if are taken separately : morpholo-
gy, microsections (M.Sc. M. Nawrocka, pers. comm.)
and a curve of bone share, a possible pig ,,semi-hus-
bandry” has already been suggested during the Zedmar
occupation at Dudka (Guminriski 1995a; b). It is tempt-
ing to connect the pollen spectra -50 cm and -37 cm
with the introduction of pig herds on the island and their
subsequent disappearance. The pollen spectra of -50 cm
suggests a vegetation suitable for pigs, wild or domes-
tic: along the island banks, a broad belt of damp alder
forest with elm (nuts?, sprouts?) and dense bushes of
hazel (nuts) grew, while mixed deciduous forest with
oak (acorn) was dominant in the island interior (Table
3). The island was certainly large enough (ca. 15 ha)
for the keeping of semi-domesticated pig herds. Later,
the tree species mentioned above decreased markedly
in ratio (Table 3: -37 cm). This could be due to the cli-
mate which became rapidly drier or/and a lowering of
the water level. However, oak should not decline as a
result of drier conditions, but increase as did lime (Ta-
ble 3). Perhaps the forest on Dudka island was over-
exploited by pigs (see chapter 4c).

4. ECONOMY
4. FAUNAL REMAINS Category of
Most of the Mesolithic finds are bone remains (Ta- bones n %

ble 4). Leaving out the microfauna and human bones,
as being irrelevant to the economic activities, the re- |Game 772 53.4
maining 1318 Mesolithic bones already studied are
mostly food waste. These bones are intensively frag- | Fish 546 38.0
mented and occur much dispersed in the deposits; traces
of burning are not frequent. The marked fragmentation | Microfauna* 120 8.3
is the result of processes of degradation and gives few
or no indications of the ways of skinning, butchering | Man 4 0.3
or cooking. Burned and heavily fragmented bones are

Total 1442 100.0

usually found in sandy or gravelly layers, while the few
almost complete, well preserved bones come from pure
organogenic sediments especially if were deposited at
first in water conditions. In addition, bones found at
short distances from each other in the same layer are

Table 4. Dudka. Approximate absolute and relative frequen-
cies of the main categories of Mesolithic bone finds based on the
preliminary identification work. * Bones of frogs, toads, mice,
voles, insectivores etc. are included to this category.
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Table 5. Dudka. The ratio between game and fish bones in particular periods based on the preliminary identifications.

Category . il
of bones
n % n
Game 192 75.9 211
Fish 61 24.1 139
Total 253 19.2 350

usually from different animals. All this indicates that
only a small part of the Mesolithic bones was preserved.
No fire-places or other habitation structures have been
uncovered, where concentration of bones might be
higher.

The numbers of preserved bones increases during
the Mesolithic almost three times, when one compares
the Preboreal with the Atlantic (Table 5). But to state
that this reflects a more intensive or more frequent occu-
pation during the Atlantic than in the Preboreal is not
warranted : the Mesolithic settlement period of the At-
lantic (the early and middle) is twice as long as that of
the whole Boreal and three times longer than that of the
(late) Preboreal. The surface on which layer(s) from par-
ticular period occur should also be taken into account
(Guminski 1995a: Fig. 2, Table 2). Based on the bone
material, the frequency (intensity) of occupation seems
to have been quite constant during the entire Mesolithic.

48. FIsHING

Over forty percent of the excavated bones belong
to fish (Table 5); moreover fishing becomes more im-
portant in the course of the Mesolithic (Tables 5 & 6).
In the Preboreal, the share of fish bones amounts to al-
most one-fourth, in the Boreal to 40%, while in the At-
lantic Mesolithic, it is almost half of all the bones. From
the very beginning of the Mesolithic, fish was a very
important source of food and probably one of the main
reasons for people’s visits to the island (Guminski
1995a).

Pike (Esox lucius) was the most commonly fished
species (Guminiski 1995a: Fig. 3, Table 3). In the Me-
solithic, it comprised half of the identified fish (Table
6). In the late Preboreal, its share was smaller (37%) and
comes much closer to that of perch, the second most
often captured species.

The frequency of perch (Perca fluviatilis) shows a
regular downward tendency from the late Preboreal (al-
most 30%) through the Boreal (almost 24%) to the
middle Atlantic (15%) and even less (down to 9%) at

AT Total
% n % n %
60.3 369 51.6 772 58.6
39.7 346 48.4 546 41.4
26.6 715 54.2 1318 100.0

the end of the Atlantic (Table 6; Guminski 1995a: Ta-
ble 3). Perch is common in different kinds of water and
changes of the trophic or other conditions of the lake
do not explain its decline. Moreover, at the end of the
early Subboreal, its relative frequency rises again to
16.5% (Guminski 1995a: Table 3). Perch prefers open
water of the shore zone, free of water plants. In the early
Holocene, when the zone of vegetation was narrow and
interrupted, perch could be taken easily from the banks.
Later, the sublittoral vegetation belt became broader and
more continuous, making fishing from the island diffi-
cult. As to the increase of perch in the Subboreal, it may
be related to the common use of nets (Guminski 1995a).
Similarly, fishing from a canoe or a stage may then have
been practised more often.

Wels (Silurus glanis) was less important during the
Mesolithic (7.1%) than in the Zedmar culture (18.6%)
(Gumiriski 1995a; Table 3, Fig. 3). This increase re-
flects the excellent conditions for wels during the ther-
mal optimum of the Atlantic period. Wels is thermophi-
lous and needs a water temperature of not less than 18°C
for spawning (Brylifiski 1986b: 332). Thus, we's can be
used as a indicator for how warm late springs and early
summers were in the late Preboreal.

Among the cyprinids, roach (Rutilus rutilus) and
bream (Abramis brama) predominate, each with 8-9%
for the whole Mesolithic. Roach, typical for shallow,
eutrophic and warm lakes, shows comparable frequen-
cies throughout the early Holocene (Table 6), with a
slight rise from the Atlantic on (Guminski 1995a: Ta-
ble 3). Unexpectedly, the ratio of recovered bream
bones show a downwards trend. Normally bream thrives
in similar conditions as roach, feeding on the silty bot-
tom. Since bream prefers open waters outside reed
zones (During 1986: 178; Jonsson 1988: 74), the expla-
nation for the decline in bream could be similar to the
one proposed for perch. As to tench (Tinca tinca), it is
a good indicator for a rich vegetation on a silty bottom,
while rudd (Scardinius erythrophtalmus) reflects the
eutrophication of the lake (During 1986: 181; Jonsson
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Table 6. Dudka. Amount and frequency of fish (minimum numbers of individuals) of identified species in particular periods.

Fish species i i
n % n
Pike 10 37.0 23
Perch 8 29.6 10
Wels 2 74 -
Roach 2 7.4 3
Bream 5 18.5 4
Rudd - - 1
Tench - - 1
Crucian carp - - -
Total 27 99.9 42

1988: 73). Such conditions are found in the late Boreal.
It may also be significant, that crucian carp (Carassius
carassius) does not appear before the middle Atlantic,
when water, particularly in the sheltered bay of the
Dudka site, was extremely eutrophic and full of algae
(layer L7). At that time, algae of Pediastrum suddenly
appeared and reach their highest value (Table 3; Nalep-
ka 1995: Fig. 3). Crucian carp is typical for overgrown,
eutrophic lakes and is able to tolerate lower oxygen
conditions than any other species.

All recovered fish species are typical for extensive,
shallow, warm, meso- or eutrophic lakes such as Lake
Stagwiny (Table 6). No doubt, this lake, linked with
others by channels and streams, must have harboured
many more species than those which were identified,
including several cyprinids not yet found in our sam-
ples, as well as eel (Anguilla anguilla) or zander (Stizo-
stedion lucioperca). All these are present later in the
Neolithic (Gumifiski 1995a: Table 3). The appearance
of new cyprinids can be linked with the fact that the wa-
ter became increasingly shallow, with a muddy bottom,
eutrophic and rich in algae. The second important cause
for the change of the fish spectrum was the gradual in-
troduction of new fishing techniques. Already in the late
Atlantic (the early Zedmar culture), netting and angling
enabled to catch small species such as bleak (Alburnus
alburnus) and gudgeon (Gobio gobio) (Gumifiski
1995a: Table 3). However, the absence of zander, par-
ticularly in the early Holocene, is unexpected. At that
time enough clear and extensive open water was avai-
lable. But if most fishing was carried out directly from
the island, whether by spear, angling or net, the chances
were slim to catch zander.

AT Total
% n % n % %
54.8 53 53.0 86 50.9
23.8 15 15.0 33 19.5 71.5
- 10 10.0 12 71
7.1 9 9.0 14 83
9.5 6 6.0 15 8.9
24 5 5.0 6 35 22.5
24 1 1.0 2 1.2
- 1 1.0 1 0.6
100.0 100 100.0 169 100.0| 100.0

The most important feature of the fish fauna is the
predominance of predatory fish during the entire
Mesolithic and later (Guminiski 1995a: Fig. 3, Table 3).
These fish comprises three-fourth of all species (Table
6). Such high ratio reflects bias due to the fishing tech-
niques, because the ratio between predatory and prey
fishes in lakes is usually about 1:15 and maximum 1:10
(cf. Noe-Nygaard 1987: 26). This ratio is even ten times
higher, if we take into account only the top predators,
i.e. wels and pike, which feed exclusively on other fish.
The average share of such predators is less than 1% in
modern lakes (cf. Noe-Nygaard 1987: 27).

Probably the most common and effective fishing
techniques were clubbing and spear fishing. This is par-
ticularly true for pike and wels during their spawning
season, respectively early spring and end of spring/be-
ginning of summer. Both species prefer spawning-
grounds in very shallow, overgrown littoral waters
(Brylifiski 1986a: 178; 1986b: 332). Perch and bream
could also be taken mainly during their spawning pe-
riod, in middle and late spring respectively, when they
come near to the shore to spawn among the reeds (cf.
Larsson 1983: 113, 121; During 1986: 176). Summing
up, it would seem that spring time was the best period
for camping on the island and the limited number of
identified species results from capturing larger fishes
spawning very close to the shore.

Assemblages of wooden logs and branches in trench
ITI seem to be partially anthropogenic in origin and are
thought to have been used as a kind of rough stage for
the purpose of fishing (Fig. 6). This supposition is sup-
ported by the fact that almost all antler axes found (Fie-
dorczuk 1995a: Fig. 4a, d, f, g, this volume) were col-
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Key: a — wood, b — wooden implement, c — bone, d — antler artefact, e — flint artefact, f — stone, g — early/middle Atlantic stone just over the late Boreal burial unite, h —
human bone or tooth, i — amber omament, j — borderline of layer L7, k — borderline of layer L8, 1 — borderline of lagoon outflow, m — breach in lagoon.
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Table 7. Dudka. Number and frequency of bones (fragment counts) of game species in particular periods. * — bones identified as dog

Game species PB,, S| S— Bg, ,,fiA ! L : Tm;lw, N
n % n % n % n % %
Red deer 7 26.9 20 38.5 19 33.9 46 34,3
Roe deer 4 154 2 3.8 1 1.8 7 5.2
Elk - - 10 19.2 5 8.9 15 11.2
Bison/Aurochs - - 3 5.8 - - 3 22 72.4
Ruminants 2 7.7 3 5.8 7 12.5 12 9.0
Wild boar 3 11.5 5 9.6 5 8.9 13 9.7
Horse 1 3.9 - - - - 1 0.7
Beaver - - 1 1.9 - - 1 0.7
Otter/Marten - - 1 1.9 1 1.8 2 1.5 5.2
Wolf/Dog* - - %2 3.8 2 3.6 4 3.0
Birds 8 30.7 5 9.6 3 54 16 12.0 12.0
Tortoise 1 3.9 - - 13 23.2 14 104 104
Total 26 100.0 52| 100.0 56 100.0 134 100.0| 100.0

ter 3b). This deer prefers swampy environments along
water courses in mixed coniferous forest with birch and
aspen and plenty of deciduous shrubs as well as patches
of tall grass and reeds (Larsson 1978: 189; During 1986:
110; Jonsson 1988: 61).

The presence of bison/aurochs, most probably only
aurochs, is attested only twice at Dudka: in the Boreal
and at the very beginning of the Subboreal (Gumiriski
1995a: Table 4). Bison and aurochs prefer open
grasslands particularly along riverbanks (Larsson 1978:
189; Lepiksaar 1986: 59; Jonsson 1988: 60). Appar-
ently, these large bovid were rare near Lake Staswiny.
The biotope around the lake was probably not very
suitable, even in Boreal times, when good conditions
for aurochs are attested in the northern part of Central
Europe (Degerbel & Fredskild 1970: 204; Aaris-
Scrensen 1989: 150, 163; Ekstrom et al. 1989: 14-15).
During the Atlantic far-distance hunting expeditions we-
re replaced with nearby, so aurochs might became out
of approach. In early Subboreal, aurochs appears again
at Dudka, now together with domestic cattle, but both
are rare. Later on, both vanish at about the same time
(Guminski 1995a: Fig. 5, Table 5; 1995b: Table 2, Fig.
8). In the beginning of the Subboreal, evidence for far-
distance mobility or/and trading exchanges are present
(Gumiriski 1995¢) and aurochs may have been bagged
far from the site.

Roe deer appears in rather high frequency at the be-
ginning of late Preboreal. At that time, patches of open
land and not fully grown coppices still occurred in the
pine forest with birch (see chapters 2d and 3a). The
more dense and dark mixed Boreal forest and the At-
lantic primeval broad-leaved forest (see chapter 3a) were
perhaps less suitable for roe deer and this small cervid
becomes the least frequently recovered ruminant in the
Boreal; its decline continues during the Atlantic. The
beginning of the Subboreal was marked by the deterio-
ration of climate and/or more intensive human activi-
ties, resulting in more open biotopes (see chapter 3a and
3b); roe deer increased accordingly to about 8%
(Guminski 1995a: Table 4; 1995b: Table 2).

Wild boar came to the Dudka catchment, together
with other typical Holocene forest game, from the be-
ginning of the late Preboreal. Its share among bones at
Dudka is more or less constant through the Holocene
with an average value of 12% (Gumifiski 1995a: Table
4), but during the Mesolithic, its percentage show a
slight downward trend. This is rather unexpected, par-
ticularly in the light of lithology and the pollen analysis
which confirm suitable biotope for this omnivore:
marshy alderwoods (with invertebrate in abundance), as
well as mixed forest on higher ground with a good share
of hazel (nuts) and oak (acorn) (see chapters 2d and 3,
Table 3; Nalepka 1995). A distinct increase of wild boar
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ENVIRONMENT, ECONOMY AND HABITATION DURING THE MESOLITHIC AT DUDKA, GREAT MASURIAN LAKELAND

Table 8. Dudka. Indicators for seasonality and probable periods of occupation
Key: e-early, l.-late, m.-middle, v.e-very early, M-mainland, I-island

Indicator: T — maximum frequency in Mesolithic and Zedmar period; ~ — second place, distinctly high; * - sensitive;

Argument: very strong; === strong; -— moderate; ... weak.

Indicator Come
from

Period

Months
JanFebMarAprMayJunJulAugSepOctNovDec

e. SB/ probable period
/1. AT pike

perch

wels*t

roach

bream

tench*
tortoisex*,
beaver*

red deer

~-shed antler
roe deer-
-unshed antler*
swinet

Zedmar

BRI RXRXEHHHHHHKH

(]
IR
+

MarAprMayJunJulAugSepOc

=mmimIsImsmssrmas

1. AT probable period
pike

wels*,

bream~

tench*
tortoise*t
birds-

beaver*t

early
Zedmar

BHHHHHH

m. AT
e. AT

probable period
piket

perch

wels*,
tench*
tortoisex*,
red deer
elk,

nut shells*t
acorns
wooden stage

HHEHHXIZXHHHHH

eeccss e se e e

secs e

DR R R R RN R R R N R R R R R R )

1. Bo
e. BO

probable period
piket

perch-

bream

tench*

birds-

beaver*

nut shells*
wild boar neonate
elkt

red deert
-unripe antler*

TRXRXEARHHHHH

v.e.BO~

MarAprMay 8ep

i e e e
cee e e

1. PB probable period
pike

percht

wels*

breamt
tortoisex*
birdst

roe deert

wild boart
unripe cones

HEXHHHHHH

ceesv e

e. PB probable period

whole red deer rib I+M

29
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Fig. 8. Dudka. Trench I, bank zone, layer B8, distribution of late Preboreal finds

Key: a — bone, b — bone artefact, ¢ — flint artefact, d — stone.
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Table 9. Dudka. Confrontation of main palacoenvironmental features according to periods
Key: faunal indicator of: C — climate (humidity or temperature), L — landscape, M — human activity, S -surface sediment, V — vegetation, W — water trophic level; indicator appearance:

* _ low frequency but sensitive,  — increasing tendency, = — decreasing tendency, | — maximum Holocene’s share,
break in occurrence, § — confirmation of permanent? occurrence.

Years
conv,
BC

2000-

3000-

4000-

5000-

6000-

6500-

7000-

7500-

8500-

Period

e.SB

LAT

m. AT

e. AT

L BO

e.BO

LPB

e.PB

Yr.D

Surface sediment Water
onisland | onlake bottom e trophic
m asl level
peatall over |silt & peat
retreat of
extent

peat atbank |silt & peat
sandy sapropel 133.7 |max
soil eu-

detritus
sandy detritus 1334 |eu-
soil algae

gyttja
sandy detritus 1335 |en-
soil algae 1333

gyttja 133.8
sandy algae/ 1330 meso-
soil calc.

gyttja
peaty duffin | calc. 132.7 |oligo-
depressions | gyttja

132.2 |oligo-

gravel
sand sandy 1324

gyttja
sand & gravel |sand 1320 |oligo-

shell 1322 |meso-

gyttia

Climate in summer

humid

dry

dry

humid

dy

dry

humid

humid

dry

dry

dry

humid

cool

wam

wann

wa

wann

cool

cool

warm

cool

warm

cool

warm

humidity |temperature winds

W,SW

N,NE

N,NW
N, NW

SW, W

S, SW
gale

N,NW

NE,N,

gale
N,NE

gale
N,NE

Vegetation
main ident.
pollen wood
NAP
birch
pine
alder
alder N
hazel pine
oak pine
NAP
alder
hazel .

pine
alder alder
pine hazel
P ash
alder :)::an
birch aniner
hazet | 'P°
elm
pine
alder
ash
birch
pine pine ash
birch
hazel
birch pine
pine
NAP
jun
birch
pine

main
ungulates
red deer

wild boar
roe deerL

red deer
wild boar

red deer
wild boar

elk =L
red deer

red deer
elk L

elk L
wild boar

red deer
roe deersL
wild boar

? red deer

— beginning of permanent occurrence,

Fauna
indicators

sheep/goat*~ ML
gudgeon*M

eel*! M cattle*! M
tortoise »C

pig?*{ VM

welst «Chorse* 1 L
pig?*“ M hare*L
bleak*M

zander*t M
tortoise 1C

wels»C

crucian carp*VW

wels ft #C
tortoise t #C

tench 1SVW
dd tVW
dog0M beaver L

forest faunaf L
tortoise* L C
wels*! C
horse*} L

big bivalves W
big bivalves W

| e

w
N

— end of occurrence, | — soon
Landscape Settle-
ment
land lakes period
surrounding pond & CWC
partly stream,
unforested OVeIgIo- |7 /Neol
wing
lake
Zedmar
marshy broad early
alder woods 1ushes Zedmar
along on peaty
lake & silty
shores bottom
primaeval silt &
deciduous & | algae at late . §
pine forest littoral Mesoli- e
thic o
a
duff & 5
branches %
—— scum on -
ecpme water bay
forest
bushes &
grassy, lagoons, | pigqle
partly abrasive | pesoli-
temporarily | shore thic
flooded reeds on
sand
pine forest nammow cal
coppices & patches of =50
Mesoli-
patches of reeds hi
open land e
park forest ? late
Jjuniper Paleoli-
bushes thic
dunes pure sandy
beaches
forest
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