
Lietuvos istorijos institutas 

• 

L I E T u v o s 

• • 

• 



UDK 902/904(474.5) 
Li227 

Redakcine kolegija: 
Algirdas Girininkas (ats. redaktorius) 
(Lieluvos istorijos iIlSlilL/las) 

Vytautas Kazakevicius 
(Lieluvos istorijos institulas) 

Mykolas Michelbertas 
(Vilniaus universitetas) 
-
Evalds Mugurevics 
(Lalvijos universileto 
Latvijos istorijos instilLilas) 

Vytautas Urbanavicius 
(PiliL{ tyrimo centras "Lieluvos pi(vs") 

Gintautas Zabiela 
(Lietuvos istorijos institulas) 

ISSN 02-07-8694 
ISBN 9986-23-083-7 

-

• 

© Lietuvos istorijos institutas 
© Straipsni4 autoriai 



FISH OSTEOLOGIC 
NTOJI SITES 

DATA 

LINAS DAUGNORA 

v 

FISH BONE ANALYSIS OF SVENTOJI 4 SITE (part I) 

INTRODUCTION 

The main database in L.Daugnora's and A. Giri­
ninkas' book Osteoarcheologija Lietuvoje. Vidurinysis 
iTl'eiyvasis Holocenas (Osteoarchaeology in Lithuania. 
The Early and Middle Holocene) (1996) is comprised 
of mammal osteological data from East Lithuania. 
One of the aims of this article is to analyze the osteo­
logical fish material of West Lithuania's archaeologi­
cal ites more precisely and thoroughly. These West­
ern Lithuania data supplemen ts the data of the afore­
mentioned book. A large portion of the bone materi­
als of Lithuania's, Latvia's and Estonia's coastal and 
i land sites is analyzed in various publications 
(K.Paaver 1965, P.Dolukhanov 1978, RRimantiene 
1979, 1980, 1984, 1992). 

It must be pointed out that for the second year of 
this project work, we use a wet screening method, 
wherein all the small materials are washed out. The 
employment of this methodology requires new opti­
cal technology and a significant expenditure of time, 
as well as highly qualified osteologists. 

METHODS 

The fish collection at Bergen Museum's Osteo­
logical Dept., the personal fish bone collection of Dr 
J.Sloka, the faunal and skeletal bone collection of 
Lithuania's Veterinary Academy's Anatomy and His­
tology Dept.'s museum and osteological laboratory's 
repository, as well as the hunted faunal collection of 
T. Ivanauskas' Zoology Museum were used for the 
analyses of recovered osteological material. 

We used archaeological methodology in recover-
v 

ing the bone material of the Sventoji and Kretuonas 
ite complexes; the osteological artifact's provenience 

was recorded three dimensionally, both stratigraphi­
cally and horizontally. 

The bones were washed and weighed (J .H. Barrett 
1993). For more precise analysis, we employed the 
methods of TE.White (1953), RE.Chaplin (1971), 
G.Bull , S.Payne (1982), R.G. Klein et al (1981), 
R.Baleisis (1991), A.Grant (1982, 1986), S.Payne 
(1973), and RW. Casteel (1977). 

All excavated site sediment was washed through 
1 mm, 2mm and 4 mm screens. All fish bones and scales 
were picked out with the use of tweezers and ana­
lyzed in the Osteology Dept. of the Bergen Museum. 
The methodologies described in the books and articles 
by J .Lepiksaar (1981, 1983), A.Morales, K.Rosenlund 
(1979), A.Wheeler (1980), A.Wheeler, A.K.G.Jones 
(1989) and W.Harder (1975) were additionally em­
ployed. 

173 sediment samples (196,5Iitres) were collected 
v 

from the Sventoji 4 and 6 sites for osteological analy-
sis. A sample was taken from each layer of sediment 
and from every sCJ.uare meter quadrant of the plot 
being excavated ( Sventoji 6 ).The sample size from 
each quadrant was 14 x 14 cm and 5 cm deep (about 
1000 cm3

). 

In addition to the finds of bone found in the ex­
cavated plot, three column samples were taken at 
v 

Sventoji 4 for osteological analysis. Each sample of 
each column was lOx25 cm large and 4 cm thick, con­
stituted about 1000 cm

3
, and was taken every 8 cm. 

Where a larger concentration of bones was observed, 
samples were taken every 8 cm. The total number of 

v 

samples from Sventoji 4 was 93: 62 (62 litres) system-
atically taken samples and 31 additional samples.' 

RESEARCH RESULTS 

The typical faunal composition of that time pe­
riod (Latest early neolithic R Rimantiene 1992) was 
identified at Sventoji 4 (see Tables 1 and 2). We would 
like to draw attention to the fact that in other sites, 
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fo r example at Sventoji 23 (R. Rimantienc 1992:370), 
a large percentage of e lk bones was found, while a t 

v 

from Sventoji, we identified the species of 
(Phoca vitulina), ringed seal (Halychoerus o . 

harp seaJ (Pagophylus groenlandicus), as well 
pig (Phocoena phocoena) (sec second part of 

v 

Sventoji 4 we fo und no bones o f this anim al. It is a lso 
interesting to note tb~ t in analyzing the seal bo nes 

• 

Table 1. Results of Sventoji 4 mammal bone analysis. 

Skeletal unit Au rochs Bas Red deer Boa r Sus Boar / Roe dee r 
• • • Cervus scrofa • Capreo lus pnmlgenlUs pig 

ela.£!1us capreolus 
Cornus 1 
Cranium 1 I 1 1 1 
Dentes 2 
Mandibula I 1 2 
Vertebrae 1 
Scapula 1 
Humerus 2 4 1 
Ossa antebrachii 2 
Ca!:.E.us 2 1 
Metaca r pus 1 1 1 1 
Femur 1 
Ossa cruris 1 3 
Tarsus 2 2 ] 

Metatarsus 1 
Phalanx 1 I 
Total: 16 15 7 ] 4 
% 37,21 34,88 16,28 2,32 9,30 
MNI 3 4 3 1 2 

v 

Table 2. Results of Sventoji 4 mammal bone analysis. 

Skeletal uni t Fox Bear Badger Sea l Dog Canis Total 
Vulpes U rsus Meles Phocida familaris 
vulpes arctos meles e 

Cranium 2 2 
Dentes I 1 
Mandibula 1 1 1 3 
Vertebrae 18 1 19 
Scapula 1 4 5 
Humerus 1 1 
Ossa antebrac hii 2 1 3 
Ca~us 

Metaca~us 1 1 
Ossa coxae 4 4 
Femur 
Ossa cruris 1 1 2 
Tarsus 
Metatarsus 
Phalanx 

Total: 3 1 I 33 3 41 
% 7,32 2,44 2,44 80,49 7,32 
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Only various skeletal parts of aurochs, red deer, 
roar and seal are represented. The sparse bones of 
«her mammals such as fox, badger and bear do not 
provide any information and can be viewed as isolate 
fmds. For this reason [?] , in taking samples for analy­
. one aim was La distinguish which layer and at what 

depth the largest bone concentrations were located -
. was at 295-305 em (L. Daugnora, AK. Huftham-

mer 1999), in each of the three column samples. The 
fish bones from this concentration was radiocarbon 
Jared to 4875±65 BP (unealibrated),3505-3635 Be 
lcalibrated) (Tua 2076) (Table 3). 

The ichthyological species presented in Table 3 
can be classified as freshwater and marine species. 
Thefre hwater fish species are pike, perch, cyprinid . 
These fi h are found mostly in lakes and rivers. Pike 
and perch can also dwell in slowly running water that 

little oxygen, as well as in braclci h water. Rudd 
urvive with difficulty in saltwater, while stickle-backs 

(Gasterosteidae) adapt quite well to it. 
Species such as cod or saithe (Gadidae), Gobiidae 

or plaice (Pleuronectes platessa) are marine species. 
Some of them, like saithe (Pollachiu virens), require 
lerysaltywater, while others, like flounder (Platichthy 
fie u ) can live in brackish water. Which species live 
in hallow coastal areas? It is believed that the imma­
ture individuals of these fish live in such areas. By the 
izeoftheir bones, the majority of the cod and plaice 

family were small individuals, so they could have been 
caught along the coast in the summer. 

Salmonids (Salmonidae) are migrating species, so 
they can be found in both alt and fre h water. I 0-

v 

lated bones of Salmonidae were found at Sventoji. 
Analysis of the fish bone allows us to make some 

inferences concerning fishing techniques because dif­
ferent skeletal bones belong to different species. In 
some cases, only single bones were found (e.g., only 
the operculum and c1eitrum of perch, while there were 
no vertebrae or skull bones) (Table 4). On the other 
hand, not all fi h bones have the same likelihood of 
being preserved in the ground (Hoglund 1972, Lepik­
saar 1983, Lepiksaar, Heinrich 1977). Some species, 
uch as pleuronectes (Pleuronectidae), salmonids 
(Salmonidae) or eel (Anguilla anguilla) have very fatty 
bones, which are highly favored for knawing by dogs 
and foxes. Salmonidae and pike (Esox lucius) bones 
are less ossified. Bones of species such as those of the 
perch or cod families are not fatty and generally pre­
serve well amongst archaeological material although 
our data do not show this (in aU there are only 3 bones 
of perch in Tables 4, 5 and 6). The vertebrae preserve 
best (see Table 3 or the analysis of bones from around 
Kretuonas Lake). 

Several species differences arc noticeable when 
comparing the bones found by water creening sedi­
ment amples (Table 3) and those found during ear­
lier excavations (Tables 4, 5 and 6). The species previ­
ously found included catfish, crucian carp, plaice / 
flounder, cod and saithe. However, a big difference 
exits in terms of fish size; many fish scales and small 
fish bones were found in the washed material. 

DISCUSSION 

In the works of S. Bjorck (1995), D.O. Kvasov 
(1979) and others, the evolution of the Baltic Sea i 
divided into three major periods and an attempt is 
made to determine during which periods the Baltic 
Sea was comprised of freshwater, and when - of salt 
water. It's a pity that these tudies ended with 8000 
b.c. and thus are not helpful in analyzing the Baltic 
Sea's coastal living conditions in the early, middle and 
late Neolithic. When reviewing the data (see Table 
8), the question of whether or not only predatory fre h­
water fish were caught arises. Does the quantity and 
quality of data change with the change in methodol­
ogy? Many uncertainties exist regarding the origins 

,~nd migratory paths of fish species in the Baltic Sea . 
• 

J. Lepiksaar (1939,1984), L. Lougas (1996) and other 
authors consider the origins of various fish species in 
the Baltic Sea in their articles. The data presented in 
the following tables is based on th~ work of these au­
thors. 

Since there are no osteologically analyzed fish 
bones in Lithuania from Mesolithic sites, we used 
literature references for sake of comparative data. 
Many authors have analyzed fish bones excavated from 
Mesolithic sites (S.H. Andersen 1995, l.B. Enghoff 
1995, L. Pedersen 1995, L.B.M. Verhart 1995 L. Lougas 
1997, J. Sioka 1985). We think that archaeologists can 
also usc the fish species found in these works (Table 
7) when discussing this time period's dominating 
fishing methods at coastal sites in Lithuania. While 
six species of fish were found in the Mesolithic in 
Estonia (Table 7, L. Lougas 1997),41 were discerned 
by I.E. Enghoff in the analysis of fish pecies in Dcn­
mark's Mesolithic sites (I.B. Enghoff 1995). 

During the second half of the Mesolithic, with the 
change in fishing gear (with the appearance of nets 
and weirs), large amounts of additional small fish 
bones are found along side the large fish bones 
(Gramsch B. 1973). 

The sites of Narva and Umbusi are dated to the 
Late Mesolithic and the typical species of fish for that 
time period are found there. The majority of 
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Table 3. Fish bones found by water screening method at Sventoji 4. 

Bones Pike Pe rch Zander Cyprinids Percidae Pleuro llectes Salmonids Common Brill 
Esox Perea Lucioperea Cyprinidae Pleuro llec- Sa lmo- bream 
luci us nuvia tilis luciopcrca tidae nidae Abramis mus 

b rama 

~um 1 

~ I 6 
Palatinum J 
~atum 2 

1. ~id -=:. I +1 
1 

Denta le 1 1 J 

~ 
I 2 

2 1 ]0 1 
~ulare 
~are ? 3 1 5 -

1 I 22 1 3 
2 

2 

1 7 2 

+f 
J 

U~P 

Pharyngeum 2 
infe rius 
Vert ebrae 10 23 20 12 7 28 2 
Scapula 1 

1 
1 

C1eitrum 4 
-t" 

Fish scales ++ ++ 
Total 22 52 36 63 7 28 3 5 I 

~ 10.14 23.96 16.59 12.:Ql 3., 1l2Q.. !..1§. ?:1Q. ~ 

v 

Table 4. Fish bones found in previous excavations (1989-1990) at Sventoji 4. 

Bone Pike Perch T Catfish Cyprinids Bream Zander 
Esox lucius Perca Silurus Cyprinidae Abramis Lucioperca 

fluviatilis ~anis brama lucio~rca 

Cranium 3 7 
Basiocc!£!ta le 1 
Palatinum 2 1 
Entopter ~oid eum 

Ect0..E!er1.&.0 ideum 1 
-t 

Metapterygoideum 
Vomer 1 
Quadratum 
Articulare 3 ] 

Parasphenoid 1 
Dentale 1 
Praemaxillare 1 
Maxillare 
H omandibulare 1 3 
Preopercu la re 1 3 1 
o Jerculare 4 2 73 35 6 
Interoperculare 
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Continue Table 4 

~lare 1 1 
Hyoideum 

8 

~rohya le 

Pharyngeum 
inferius 
Vertebrae 7 7 5 

~ 
Post ,~ale 

~e 1 
Cleitrum 7 1 2 11 

~um 
Fish sca les + 
Total 41 3 17 76 38 28 

~ 18.55 1.36 7.69 34.39 17.19 12.67 

v 

Table 5. Fish bones found in previous excavations (1989-1990) at Sventoji 4. 

Bones Salmonidae Pleuronectidae Crucian Plaice 
T 

Tench 
ca rp Pleuro nectes Tinea tinea 
Carassi us platessa 

• ca ras lUs 

Cranium 
Basioccipitale 1 
Palatinum 
Ent~tell[o ideum 

Ect~tell[o ideum 

Metapter oideum 
Quadratum 
Articulare 
Paraf!.E.h enoid 
Dentale 2 
Praemaxillare 
Maxillare 
H omandibulare 1 

-t 

Pre0..E..ercu I a re 10 2 
O.£.ercul are 6 1 2 1 1 
Interoperculare 
Sub~ercula re 

H oideum 
Epihya le 1 
Keratoh ale 
Urol:tale 
Pharyngeum 
inferius 
Vertebrae 7 
Scapula 
Posttem....e.0rale 
SU..E!acle itrale 1 
C1eitrum 
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Continue Table 5 

Bas!E.te r ium 
Fish sca les 
Total 13 16 4 2 ] 

Percentage 34.21 42.11 10.53 5.26 2.63 

Table 6. Fish bones found in previous excavations (1989-J990) at Sventoji 4. 

Bone Flounder Brill Cod Saithe Pollachius 
Platichthys Scophthalmus Gadus morhua • vlrens 
nesus rhombus 

Cranium 
Basiocc!£!tale 
Palatinum 
Entopter oideum 
Ectopter oideum 
Meta Jter oideum 
Vomer 
Quadratum 
Articulare 1 
Paras ?henoid 
Dentale 4 1 1 

Praemaxillare 
Max illare 3 
H omandibulare 1 
Preoperculare 2 1 
o Jercu lare 
Interoperculare • 

Subo...e..erculare 2 
Hyoideum 
Epih\ ale 
Kera tohyale 
Urohyale 
Phar n eum inferius 
Vertebrae 5 
Scapula 
Posttem..E,orale 
SU,E!acleitrale 
Cleitrum 
Basi Jterffiium 
Fish sca le 
Total 5 14 

-t 
1 1 

Percenta e 23,81 66,66 4,76 4,76 
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Table 7. Fish bones in Estonia's Mesolithic si tes. 

I Species Narva Kunda Pulli Umbusi 

I Pike Esox lucius 450 66 31 
Salmon! trout 1 
Salmo.22:. 
Perch Scrca 1 2 

259 94 
Stizostedion 

~ramis 5 7 
brama 
CatfISh Silurus 100 

~ 

Table 8. Fish bones found at Estonian Mesolithic sites 
(L.l..ougas 1997 Table; data from Lepiksaar 1981, 

Tsepkin 1984, Sloka (Jaanits 1991), Lougas (1995). 

Species Pulli Kunda Narva Umbusi 
+J~oru 

~sturio 

~haren~ 
almo sp. I 

~ • 

, 
~~allus 

66 31 E.lOX lucius 437 

~ ilia 
Ruulus rutilus 
l.euciscus idus 
Scardinius + + 

~mus 
Tinca linea J 

Ab~brama 5 7 
+ 

Abranlisballerus 
Vimba vimba 

. Silurus glan is 98 
Gadus morhua 
Lola lOla 
Stizostedion 94 + 256 

Iluciope rca -+ 
Perea nuvia tilis 6 1 
Triglopsis 

I Quadric rnis 
Scophlhalmus 

• maxlmus ..I. 

Mesolithic sites in Estoni an territory contain fish 
pccies that live as much in fresh water as in brackish 

water (pike, bream, perch). 
Bones of pike (Esox lucius), tench (Tinca tinca), 

bream (Abram is brama), catfish (Silurius glanis), 
zander (Stizostedion lucioperca) and perch (Perca 
fluv iatilis) have been distinguished in Es tonian 
Mesolithic sites (L. Lougas 1997 Table 8) . 

Archaeologists R. Rimantiene (1979,1984), A. Gi­
rininkas (1990), 1. Loze (1979) and others describe 
the fishing economy, fishing methods and tools at 
Neolithic sites. Some of the species composition and 
length of the fish is pre ented . These authors assert . 
(e.g., R. Rim antiene cites J.G.D. Clark 1948) that 
the recovered fish bone from the first half of the 
Mesolithic belonged to "hunted" species of fish. This 
is supported by the analysis of fish species (p ike, 
catfish), fish size and fishing tools. 

• Table 9. Fish bones found in Sventoji sites 
(R. Rimantiene 1979). 

Sv.lB Species 
• • 

v.2B Sv.3 B -+ Sv.23 Sv.26 

Pi ke Box I uci us 62% 55% 63.6 88,2 + 
Zander Lucioperca 23% 32% 22.8 10,0 + 
luciooerca 
Wells Si luru s glanis 2% 0,5% 3.4 J ,3 
Common bream 9% 0,5% 2.2 
Abramis brama 
Tench Tinea tinca 1% 0.9 
Salmonids -+ 

Salmonidae 
Perch Perca 0, I 
nuviatil is 
Twailhe shad O,J 
Alosa fallax 
Brill Scophthallllus 12 6,6 0,4 
rhombus 
Pleuronectes 2 
Pleu ronectidae 
Cod 1 0,3 
Gadus morhua 
Tuna + 
Thunnus til Ilnus L 

In comparing these data with the fish species re-
v 

covered from Sventoji 4 water-screening method, we 
see that at the depth of 290-305 cm, in addition to 
the species listed in Table 9, flounder/ plaice as well 
as saithe bones were also found. On the other hand, 
there were no twaithe shad (AI os a fa II ax) or tuna 
(thunnus thynnus L) bones encountered. 

In analyzing the fishing tools and methods of the 
ea rly, middle and late Neolithic, we must agree with 
Clark's (1948) and other authors' distinctions concern­
ing the "hunted" and "caught" fish in the Mesolithic 
and Neolithic. 

The significa nce of fishing as a branch of economy 
is shown by research at Loona (Late Neolithic). The 
inhabitants of this site were good fishers; the more 
than 3000 Gadus morhua bones (95 % of all fish bones 
and two thirds of all the bones) fo und at this site con­
firm this. 

The site's location is very important for fishing, 
as the rivers and lakes are not fa r from the si teo 
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E nghoff (1987, 1991, 1993), fo r example, in research­
ing D ani h sites, de te rmined that 21 species of fish 
were found on E rtebo lle sites; marine fish or those 
liking sa lty wate r comprised 12% , freshwate r fish -
71 % , and migra ting species - 17% (moslty roach and 
eel). According to 1. E nghoff (1986), the domina ting 
group of fi sh at the E rtebo lle sites was the carp fam­
ily (it constituted 67% of a ll fish bones) . Then fo l­
lowed eel Anguilla anguill a (17% ), cod (gadidae 8% ) 
and marine pike (Be lone be lone 1 % ) as we ll as pla­
ice / fl ounder (Pleuronectes/ Platichthys/ Limanda 1 
% ). Othe r species constituted less than one percent 
(Clupea, G asteroste idae, Esox, Z oarces, Salmonidae, 
Gobiidae) . Geologic research de termined that aside 
fro m the bay, no t fa r away were two lakes in which it 
was possible to fish fo r eel (S. Andersen and E. Joha­
nsen 1986). 

Twenty-nine fi sh species were identified at the site 
of Bjornsholm (22% favoring marine o r sa ltwater, lS % 
freshwa te r, 63 % - migra ting species (mos tly eel) 
(Enghoff 1993). E ighteen species we re identif ied at 
Norsminde (91 % of which were marine, 0% freshwa­
te r, and migrating species - 9% (most ly fl ounder) 
(Enghoff 1991) . According to our data, fish at Sventoji 
4 that were marine o r favored sa ltwate r were 1,4 %, 
freshwater fish - 79,8% and those of inde te rminate 
species - 18,1 % . 

Pike bones in the Early Neolithic site of 
northeaste rn Latvia (J .slo ka 1975) comprised 
94% (31-130 cm) of all fish bones. At Zvejsalas, 
bones constituted 76% of all fish bones, zander­
% of all fishbo nes. The typica l river and lake 
va riety is narrower a t Zvejsa las, and o f course 
we re no marine fish bones fo und the re . 

Re turning to the matte r of fish length, we 
such authors as B.E nghoff (1986) who used a net 
th e coast and ca ught Anguill a a nguill a (28 
Limanda limanda (17-23 cm), Platichthys 
21 cm), G adus morhua (13-30 cm), Po llachius . 
(21-28 cm) ir Zoarcidae (22-30 cm). By J. 
(R. Rimantiene 1979), the caught o r "hunted/ 

v 

red" fish at Sventoji lB, 2B and 3B were 30-1 42 
long; zande r was 3S-90 cm ,catfish - 100-20S em, 
bream, tench and perch reached 22-38 cm in 
We be lieve it like ly that the larger po rtion of 
fish we re ca ught by ne ts a nd we irs. This 
especially be sa id of brill (2S-S0 cm) and cod ( 

H aving only a small amount o f osteological 
in Lithuania from Late Neolithic sites and . 
find the di ffe rences be tween coastal and 
fish pecies, we present th e ichthyo logical data 
Kretuonas 1A (Table 10). 

Table 11 is presentes in o rder to summarize 
va riety of fish species recovered from 

Table 10. Fish bones found by water screening method at Kretuonas lA. 

Skeleta l un it Pike Zander Perch Cyprinidae Salmonidae Cottidae 
Esoxlucius Lucioperca Perca 

lucio....E.erca fl uvia til is 

Articulare 1 1 
Ceratoh ale 
Dentale 2 
q}h ale 
Frontale 
Operculum 1 3 

T 
Preo....E.erculum 1 2 
Suboperculum 1 
Palatinum 1 
Parasphenoideum 
Maxillare 
Praemaxillare 
H omandibulare 
Pharyn..a.eum inferius 10 
Quadratum 
Vomer 
Cleitrum 
Su.£:acleitrale 1 
Os :JUbis 
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Continue Table 10 

Vertebae 5 12 43 6 3 1 
EctC!£!er oideum 

Bas!E!er oideum 

Total 11 15 45 ]9 3 1 
% 11,70 15,96 47,87 20,21 3,19 ] ,06 

Table 11, Fish species identified in Stone Age sites in Latvia and Lithuania (J. Sloka's and 
L. Daugnora's data). 

F~h species Mesolihic Ea rly Neoli th ic Middle Neolith ic Late Neoli thic 
, Pike Esox lucius Zvejnieki II, Osa Zvidze Osa Zvidze ~ntoj i 4 ~toji IB ~i 3B, Daktariskes 5 

B, Sventoji 2B, Sventoji Sventoj i 4 Sventoj i 23, Kretuono lA 
0 

1B Sventoji 26 Kretllono 
lB 

Ee~a~' lla Zve~11 Osa 
~toj i 2B Salmo sp, Kretuonas lA, 

0 

Zemai tiskes 1 
PowanJ whitefish 

I Coregonus L 
~toj i 4 ~toj i 3B 

Roach Rutilus rutilus ~II ~ 
Chub Leuciseus Zvejnieki II 
cephalus 
Rudd Scardinius Osa,~toj i 4 

,nus 

~rI Zvidze 
~~toji 4 ~toji 4B Tench Tinea tinea ~II 

Silver or white bream Zvejnieki II , Osa 
Blicca~kna 

Osa, Zvidze,~toji 4 ~ Zvejnieki II, Osa Common bream 4B 
Abramis brama B 
Blue bream Abramis Osa 
ballerus 
Ide 4B, Svcntu,' i 2B, ~3B 
Leuciscus idus 

I Crucian carp Carass ius Zvidze Osa,~toji 4B ~toji'3i3, Svcntoji 
, 

carass lUs 
Wells Siluru glanis Zvej nieki II , Osa , Osa, Zvidze,~i Svemo 3B ,~toji ZW;-aitiskes I 

Zvidze 4B ,Sventoji 2B 4B Sventoji 26 
Kretllono 1 B 

Burbot Lota Iota Zve nieki II 
3B~ 1 4B Zander or pikeperch Zvidze Zvidze, Kretllo no 1 A 

Stiwstedion lu~ ~~Sven~ 2B 
0 

3B, Sventoj 26 Sven 

~Cottidae Kretuo no lA 
Zvejnieki II, Osa, Osa, Zvidze,~ Wentoji 3B ,~toj i Kretuono IA Perch Perea f1uviatil is 
Zvidze ~Sv~~2B 4B 

Wentoji 4B Brill Scophthalmus ~toji 4 B 
rhombus 
Pleuroneetidae 
Flounder Platichthys 

;- ~toji4B ~toji4B 
nesus 
Pla ice Pleuronectes ~toj i 4 ~toji4B 

~toji4 ~toji 3B,~oj i 
Gadus morhua 4B? 
Sai the Polacius vi rens ~toji4 
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Table 12. Fish bones at Kretuonas I . 

Skeletal unit Pike Esox lucius Catfi h Silurlls Zander Lucioperca Cyprinidae 
~s lucio~rca 

Dentale 30 
Palatinum +7 of 
Cleitrum 1 
Vertebrae 491 80 12 1 

Total 529 80 12 I 
~05 12~ ~ 

-t 
% 0,16 
Indeterminate 184 

Table 13. Fi h bones at Brikllii (./. loka 1985). 

~ecies 

Pike Esox lucius 
Roach RlItilus rutilus 

r Chub Leuciscus ce.£Jlalus 
Ide Leuciscus idus 
Wells Silllrus lanis 
Burbot Lota Iota 
Zander Lucio..E..erca 11Icio..E..erca 
Perch Perca Ouviatilis 

Total 

eolithic sites. A complete analy is of of the fi h bone 
recovered from coastal and inland sites in Lithuania 
will undoubtedly result in a supplementation of addi­
tional species of fish. 

At the Early Bronze Age site of Kretuonas Ie, 
we identified bones belonging to pike, catfish, zander 
and the carp family (Talc 12). At the site of Turlojiskc 
we found pike (E ox lucius) and perch (Perca 
f1uviatili ) bone and cale. For compari on, we 
present J. Sloka's (1985) bone analy is data of the site 
of Brikuli (Table 13). The data collected tl1U far how 
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Bone count Percenta e 

86 9,98 
3 0,35 
1 0,12 
4 0,46 
38 4,4 1 
3 0,35 
688 79,8 1 
39 4,52 

862 

that the typical fi h species caught earlier were 
fi hed in the early Bronze ge. 
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SEALS AT THE NEOLITHIC SVENTOJI SITES 
(part II) 

INTRODUCTION 

The Baltic Sea is presently inhabited by one fam­
"two genera (Halychoerus and Phoca), and three 

, of seals: the grey seal (Halychoerus grypus), 
harbour seal (Phoca vitulina) and the ringed seal 

I'hocahispida) (V Logminas, J. Prusa ite, J. Virbickas 
, 2), 

R. Rimantiene's (1984, 1992), D. Duoba's and 
~ Daugnora's (1994) publications contain much in­
:I1I1ation about the excavated seal and porpoise bones 

• 
'the Sventoj i site complex, however, the species com-
.ilion had not been analyzed. . 
The aim of this article is to examine the species 

'seals that lived in the Neolithic as well as the type 
y 

seal bone that were recovered from Sventoji sites . 

METHODS 

The fa unal collections of the Bergen Museum 's 
Osteological Department and Lithuania's Veterinary 
\cademy's Anatomy and Histology Department 's 
~useum and its osteological laboratory's archives', as 
lell as the sea mammal co llection of T.Ivanauskas' 
Zoology Museum were used fo r the identifica tion of 

eological material. 

RESEARCH RESULTS 

Examination of the excavated seal bones from the 
v 

laIious sites of the Sventoji complex revealed a large 
~anli ty of vertebrae and ribs. The other skeletal data 
are pre en ted in 

Table 14. 
y 

All species of seal were fo und at Sventoj i 1. The 
~'U1I of a harp seal and parts of a temporal as well as 
occipital bone, i.e., the pyramis otica with proces u 
Jugulari , were identi fied. Also distinguished were two 
[tlvic bones (the right and left sides) of a ringed seal 
aswell as the pelvic bone of a grey seal. All the bones 
IIcre of adult individuals. 

Two age groups were discerned in the analysis of 
v 

the recovered bones from Sventoji 2B: the immature 
seals (indeterminate species), to which belonged the 

lumbar vertebra, and the mature seals' fo ur thoracic 
and one cervical vertebrae. In add ition, two scapula 
(one of an immature individual), a left mandible, 
sacrum and fo ur thoracic vertebrae belonging to harp 
seal were distinguished . Three pyram is otica and two 
cervical vertebrae (the fi rst and second cervical verte­
brae) were those of harbour sea l. T he pyramis otiea 
recovered from va rious sites do no t have ossified 
(cartil oginous) skull sutures, a trait characteristic of 
immature individuals. 

Two age groups of seal bones were also discerned 
y 

at Sventoj i 3 B. A humerus (with unfused epiphy i ) 
of a very immature seal of indetermin ate species, a 
scapula belonging to a ringed sea l and an immature 
harp eal's first cervica l ve rtebra and humerus were 
of one age group. T he other bones were of matu re 
individual : the left mandible and two pelvic bones of 
grey seal, three ringed seal mandibles (MIS -2), a right 
radius and pelvic bone of harbour sea l. Many va rious 
skeletal parts of harp seal (10) were fo und. An os pe­
nis (os baculum) wa also fo und at this site. 

y 

AI 0 fou nd at Sventoj i 3 B were three porpoise 
(Phocoena phocoena) lumbar vertebrae. 

v 

From the co llection of Sventoj i 4 B pelvic bones 
(both sides) of ringed seal and the left mandible of a 
harp seal were distinguished. 

y 

At Sventoji 6, skull fragments, two mandibles and 
three humeri of harp seal (MIS - 3) were fou nd. A 
skull fragment, right pelvic bone and ti bia belonged 
to grey seal. The skull fragment and femur were of 
harbour seal, and a pyramis otica, left humerus, man­
dible and pelvic bone - ringed sea l. Two humeri and 

y 

one pelvic bone from Sventoji 6 were of indetermi-
nate pecies. 

y 

All species of seal bone were fo und at Sventoj i 
23. A right mandible and two pyramis otica belonged 
to harp seal. A tibia and pelvic bone were of grey 
sea l.Two cervical (first and second) vertebrae, a right 
humerus and pelvic bone belonged to harbour sea l. 
Also fo und at this settlement site were a burnt bone 
fragment - a distal end of a humerus - of a harbour 
seal. 

y 

From the excavated seal bones from Svenotj i 26, 
only two tail vertebrae and phalanges of grey seal were 
distinguishable. We were unable to identi fy the spe­
cies of a right humerus and left radius. 
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Table 14. eal bone analy is. 

Skeletal~rt ~il ~~i2B ~n~i3 ~ii4 ~t0.li.6 ~~i23 
Cranium 1 3 1 
Pyramis otica 1 3 1 4 4 
Mandibula 1 4 1 2 2 
Columna 13 8 2 2 
vertebralis 
~a 3 2 
Humerus 2 5 2 1 
Ossa 1 2 1 
antebrachii 
Ossa coxae 3 3 2 4 2 
Femur 1 
Ossa cruris 1 1 1 
Tarsus 2 
Metatarsus 1 
Phalanx 2 
Total 5 21 26 3 18 15 6 
% 5 '12 ' :.t34 27,66 ~19 19,15 15,96 6,38 

Table 15. Sea mammal bones at Sventoji ite . 

Species ~i~toji3B~i4 ~i6 
2B 

Harbour eal 1 5 2 
Phoca vitulina 

Ringed seal 2 4 
Phoca~ida 

Grey seal 1 3 3 
Halychoerus 

~ 

Harp seal 1 9 12 
Pagophylus 

~nlandiclls 

Porpoise 1 3 
Phocaena 

..£.hocaena 

In the other table (Table 15), we pre ent the seal 
pecies compo ition of the Sventoji site along with 

v 

he number of porpoise vertebrae found at Sventoji t 
2 
f 
Band 3 B. A large quantity of harp eal bones were 
ound in almo t all of the ite , except for Sventoji 1 B 

v 

nd Sventoji 26. If in analyzing the bone material we a 
u 
1 
1 
( 
N 

se the dates presented by archaeologi t (Rimantiene 
992) and divide the ites into Early Neolithic (Sventoji 

• v 

B, Sventoji 2B, Sventoji 4B), Middle Neolithic 
v v 

ventoji 3B, Sventoji 23, Sventoji 26) and Late 
eolithic (Sventoji 6), then four 

• 

of eals were 

9 6 

B 

2 5 

2 4 4 

3 2 6 

3 10 3 

hunted in all the e time period, while in the Early 
Middle eolithic porpoi e were hunted a well. 

DISCUSSION 

A large quantity of eal bones from the 
Neolithic or Late Bronze Age coastal Baltic Sea 
has been re earched by many authors (Lepiksaar 
Forsten and Alhonen 1975, Ericson 1989, LOugas 
] 997) and in various aspects, from territory (EslooD, 

• 



FlDland, Sweden), climatic and geological change, 
influence on sea fauna (Bjork S. 1995, Kvasov 

0.0.1979), to hunting and method of capture (Ser­
pnt D.E. 1963, 1991). 

Large amounts of I bones are characteristic of 
aJaSIal Baltic Sea sites in the Neolithic. By the data 
limious authors, four pecies of seal bone were 
bifid in the c sites: grey eal (Halichoerus grypu ), 
iarbour (Phoca vitulina) , ringed seal (Phoca 

and harp seal (Pagophylus groenlandicus) , 
Lepiksaar 1.1940, UaJlKHH E.A. 1952, Paaver Z. 1965, 
Loogas L. 1992,1993,] 994). 

Different technology must have been u ed for 
different specie of eal. What types of har­

jOOIIS were u ed for seal hunting and what kind of 
material were they made of? The kind of influence 
!Cal hunting had on the economy i till difficult to 
~errnine. It is agreed, however, that seal were not 
ooIy asource of meat and fur, but of fat as well (the 
me of mammal fat was encountered in the 
chemical analy i of that time period 's " lamp ") 
Rimantiene 1979 cite Mathiassen 1935, Diest 1981). 

R.Rimantiene cite author who describe seal hunt­
its peculiarities, pictograph on rock of tone Age 
~e hunting seals, and the hunting tool u ed (R. 
Rimantine1979: 23 cites fYPHHa H.H. 1970. CaBBaTeeB 
VA 1973, Q'lnninen J. 1931, Sirelius U.T. 1934). 

K. laanits (1995) describes two Late Mesolithic/ 
WI)' eolithic Estonian coa tal ites from which the 
f8Ieozoological finds have been analyzed. At Kannu, 
ralbones compri ed 79,95%. AI 0 encountered and 
JbItified at this ite were par e ingle find of mar­
ICII (Martes martes) , elk (Alee alees), fox (Vulpe 

beaver (Castor fiber) and aurochs (Bo 
lJimigcnius) bones, as well a fi h bones of pike (E ox 

iu), roach (Rutilus rutilus) and perch (Perea 
funiatili ). 

A typical eal hunting campsite used in ea rly pring 
i Kapu 1 (Early Neolithie, island). Pusa hisp ida, 
Halichoeru grypus and a large amount of indete rmi­
nate eal bone were found at this site. AI 0 identi­
fied were bones belonging to pike (Esox luius), atlantic 
cod (Gadus morhue) and turbout (Scoph th almu 
rhombu s). Seasonality i a l 0 confirmed by the 
fi hbone vertebrae rings (May and June) (L. L6uga 
et al 1995). 

We al 0 encounter seal bones in other Estonian 
Early Neolithic ite analyse, i.e., Riigikiila 3 (24,4%) 
and Riigikiila 1 (11 ,4%). The osteologists who ana­
lyzed the faunal material from the e site al 0 describe 
the importance of seal hunting in the lives of people 
of thi time period (Paaver 1965, Laugas L. 1993). 
That eal hunting was a significant branch of the 
economy' indicated by the 7029 eal bones found at 
the eolithic site of aakamae on aaremaa island' 
they comprised 98% of all bones (Paaver 1965). 

L. La ugas, K.Liden and D.E. el on (1995) de-
cribe the different diets of the variou eal pecie by 

way of table i o tope analyses. Analysis of recovered 
sea l bones from different ites (Naakammae and 
Loona) showed that in one ca e eal pecie ate more 
freshwater and brackish (semi-salty) water (Baltic Sea) 
pecie of fish, while during migration the harp sea l 

ate altwater dwelling fish and molluscs (from the 
Atlantic Ocean). 

By the data ofvariou au thor , inten ive eal hunt­
ing began in the Early Neolithic. In the 0 teological 
analy es of the Early eolithic ite of Kannu and 
Kapu in Estonian territory, we encounter eal bones 
that were found al 0 at Riigikiila 3 (24,4%) and Riigi­
kiila 1 (11,4%). The importance of eal hunting to the 
per on of that time period i written about by L.Jaanit 
(1985), K. Paaver (1965), L.Lauga (1993). Table 16 
was compiled from the data of L. Laugas (1997). 

Table 16. Analyzed seal bones from Mesolithic, Neolithic and Bronze Age sites (Estonia), 

Site Har eal Rin ed seal Gre seal Harbour eal 
Kunda 4/2 

54/6 45/4 
K6nnu 76/20 25/6 
Naakamae 10 3/113 126/19 51 /10 
Loona 110/15 5/3 2/2 
Kudrukiila 15/6 3/1 2/1 
Asva 63 30 43 16 

Note: first number = number of seal bone; econd number = minimum number of individual 
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Boar and beaver bones were found in all the re-
v 

searched Sventoji sites dating to the third mil. b.c. 
(uncalibrated) - Sventoji lB, 2B, 3B, 23 and 26. Elk 

v 

bones were found in all the sites except for Sventoji 
v 

26. Seal bones were dominant at Sventoji 2B and 
v 

Sventoji 26 (R. Rimantiene 1979; L. Daugnora, A Gi-
rininkas 1996). 

v 

In our faunal analysis of Sventoji 4, we distin-
guished ten species of mammals. By the general bone 
count percentages, four species of seal bone domi­
nated (39,29% ); the second and third places were 
taken by aurochs (19,05 % ) and red deer (17,86% ), 
and boar bone comprised about 9,5% . Fox, bear, bad­
ger and dog bone comprised only a small portion of 
the analyzed bone. There were no bone identified 
belonging to elk (First part article) 

v 

By our data, the Late Neolithic Svenotji 6 settle-
ment site's faunal assemblage was dominated by seal 
(41,5 % ) and boar (25,1 % ). It thus follows that out of 
thirteen mammal species, six (seal, boar, red deer, roe 
deer, elk and aurochs) were hunted for meat, while 

the other seven belonged to fur animals (D. 
L. Daugnora 1994; L. Daugnora, AGirininkas 

At the Late Bronze Age settlement site 
addition to the domestic animals, an im 
tion was taken by seal hunting. It is . 
that the harp seal dominated the other seals (L 
1994). 

These data show that a dominant part of 
sistence economy throughout the entire time 
in coastal sites is strongly associated with the 
tions and hunting of seal and boar. We can 
cur with M. Zvelebil's idea (1979), that sea 
exploitation expanded c. 3500 b.c. (uncal 
that it developed into a purposive . 
tween c. 2500-1500 b.c. 

• 
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OSTEOLOGINIAI DUOMENYS APIE Z S IR RUONIUS 
v • 

SVENTOSIOS GYVE ETESE 

Linas Daugnora 

Santrauka 

Vi 0 e ivairi4 laikotarpi4 Sventosio gyvenvietese 
buvo medziojami keturi4 rusi4 ruoniai: ilgasnukis rlloni 
(HalycllOerlis gIYPUS) , papra ta is ruoni (PllOca vilulina), 
zieduota i ruoni (Phoca hispida) ir Grenlandijo ruonis 
(Pagophylus groenlalldicus). Ankstyvajame ir viduriniame 
neolite buvo jau medziojami ir delfinai (Juro kiaule 
Phocoena phocoena). 

Tiriant Svento ios gyvenvieCi4 zuv4 kaulu nu tatyta, 
kad buvo gaudomo tiek gelavandene , tiekjurine zuvy . 
Aptikta daug gelavandeni4 zuv4 rusi4: Iydeka, esery , 
raude ir kito karpines zuvys. Tarp juroje gaudom4 zuv4 
rusi4 priklauso atlantine ir ledjurio menkes (Gadidae), 
gundalines (Gobiide) ar jurines plek"ne (Pleuronecles 

LENTEUl) 

1 lente le. Keturi4 zi nduoli4 kaul4 is Sventosios 
anal izes rezultatai. 

2 lentele. Keturi4 zinduoli4 kaul4 is Sventosios 
anal" . rezultatai. 

3 lentele. Zuvies kaulai, rasti Sventojoje 4 vanden 
ekranavimo metodu. 

4 lentele. Zuvies kaulai, rasti Sventojoje ankstesni4 
kasinejim4 metu (1989-1990). 

5 lentele. Zuvies kaulai rasti Sventojoje ankste ni4 
kasinejim4 metu (1989-1990). 

6 lentele. Zuvies kaulai, rasti Sventojoje a 
kasinejim4 metu (1989-1990). 
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7 lentele. Zuvies kaulai is mezolito gyvenvieci4 
Estijoje. 

" 8 lentele. Zuvies kaulai i" mezolito gyvenvieci4 E -
tijoje (L. Lougas, 1997, lentelei Lepiksaro, 1981, Cep-
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plalessa). Lasisos (Salmonidae) yra migruojancios 
ir jas galima buvo pagauti tiek suriuose, tiek . 
vandeny e. 

Su kirscius tirtas gyvenviete i ank tyvojo 
(Sventoji 1 8 ,Sventoji 2 8, Sventoji 48), vidurinio 

" " " ( ventoji 38, Sventoji 23, Sventoji 26) ir velyvojo 
" (Sventoji 6) laikotarpius nustateme, kad 

laikotarpiuo e buvo medziojami keturi4 rii ·i4 
ilga nuki ruoni (Halychoerus Wypus), )(1 

(Phoca villilina) ir zieduotasis ruonis (Phoca 
Grenlandijos ruonis (Pagophyllis groenlalldiclIs), ° 
tyvajame bei viduriniame neolite ir delfinai (Jiiros 
Phocoena phocoena). 

kino, Sioka (Janic, 1991), Lougas (1995) d 
9 lentele. Zuvies kaulai, rasti Sventojoje (R. 

tiene, 1979). 
" 10 lentele. Zuvies kaulai, rasti Kretuone I A 

ekranavimo metodu. 
" 11 lentele. Zuv4 rusys, ra to atliekant akmens 

ziau ka inejimu Latvijoje ir Lietuvoje (pagal J. 
ir L. Daugnoro duomeni). 

" 12 lentele. Zuvie kaulai i Kretuono lC 
" 13 lentele. Zuvies kaulai is Brikuli (1. Sioka, 

] 4 lentele. Ruonio kaul4 analize . 
15 lentele. Juro zinduoli4 kaulai is 

Svenlojoje. 
16 lentele. ISanalizuol i ruonio kaulai i" mezolilo, 

lilo ir bronzos amziaus radimvieCi4 (E tija). 

n 



OCTEOJIOf HqECKHE ) (AIIHbIE 0 PbIEAX H TIOJIEHHX 
H3 nOCEJIEHHM IIIBHHTOMH 

JIuHac .I(ayrHopa 

Pe310Me 

B IICCJle,llOBaHHbIX HeOJlI1Tl1'leCKI1X nOCeJleHI1HX 

IIIBlIHTOHH 6bVll1 06Hap}')KeHHbI 'leTblp" Bl1,Ua T10JleHei1: 

Pboca hispida, Pagop!Jy/us gfoen/andicus, Ha/ychoerus 
!f)pusir Phoca vilu/iJla. 8 paHHeM 11 Cpe.llHeM HeOmlTe 

IJITtJIH WBllHTOHI1 OXOTI1J1I1Cb 11 Ha .lleJl<pI1HOB (Pho ­
axna phocoena). 

npH HCCJle,llOBaHI1I1 OCTeOJlOrl1'leCKI1X .llaHHhIX p116 , 

!CWIOBJIeHHO, 'ITO )!(}ITemr J10BI1J111 npeCHOBO.llHble 11 

IIOpcKHe Pbl6bJ. CPe,ll11 npeCHOBO.llHbIX Pbl6 .llOMW 

RIJlOB3JJH: lllYKa, OKyHb, KpaCHonepKa 11 .llPyrl1e Kap­

JJOBhle BllllbI. )lU.fTeJII1 B MOpe JIOBI1JJI1: Gadidae, Gobi­
ifaf, P/euronecles p/alessa ir Sa/monidae. 

TIocJle pacnpe.lleJIeHI1H I1CCJle.llOBaHHbIX nOCeJleHI1H 

Ha np"HallJIe)l(alUl1e K nepl10llY paHHero HeOJlI1Ta 

(illBHHTOHI1 IB , illBHHTOHI1 2B, illBHHTOHI1 48) , cpell­

Hero HeOJII1Ta (llIBHHT0i111 3B , illBHHTOHI1 23 , WBHW 

T0I111 26) 11 n031lHerO HeOJII1Ta (illBHHTOHI1 6) Mbl 

YCTaHOBI1JII1, 'ITO BO Bcex 3TI1X nep"0llax I1MeJIa MeCTO 
~ .. 

OXOTa Ha T10JIeHel1 'leTblpex B111l0B: IlJII1HHOMOplloro 

T10JIeHH (Ha/ychoerusgrypus), 06blKHOBeHHoro TJOJIeHH 

(Phoca vilu/ina) , KOJIb'laToro TJOJleHH (Phoca hispida) 
11 rpeHJlaHIlCKOro TJOJIeHH (PagophY/lIs groen/andiclls) , 
a B paHHeM 11 cpellHeM HeOJII1Te - 11 Ha lleJlb<pI1HOB 

(MOpCKI1X CBI1HeH P!JocoeI1a p!Jocoena). 
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