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Introduction 

Subfossil bones of six species of true seals (Phocidae) 
have been recovered during archaeological excavations 
in Europe: grey seal (Halichoerus grypus), ringed seal 
(Phoca hispida), harp seal (Phoca groenlandica), har­
bour seal (Phoca vitulina), bearded seal (Erignathus 
barbatus) and monk seal (Monachus monachus). All of 
these species have arecent distribution in different Eu­
ropean coastal waters. 
In the course of climatic changes during the Late Glaci­
al and Holocene, due to the melting ice sheets in nor­
thern Europe, new settlement areas developed along 
the coasts, and also newly-formed water bodies served 
as habitats for seals. In the past, numerous reports of 
bon es of different European seal species have been pu­
blished. 
Unlike coastal regions on the Atlantic Ocean, the Ba­
rents and the Mediterranean Seas, an extensive invento­
ry of sub-fossil bones. from the Late-Glacial and Holo­
cene were discovered in the Baltic area. Based on these 
records, many attempts have been made to reconstruct 
the temporal and spatial settlement of the Baltic Sea 
with recently spread seal species - or have used sub-fos­
sil finds to demonstrate a former settlement. The works 
of EKMAN (1922), SALMI (1963), LEPIKSAAR (1964), 
FORSTEN & ALHONEN (1975) and ERICSON (1989) are 
particularly valuable for this purpose. 
With regard to the development of the seal fauna in dif­
ferent regions of the Baltic coast, there has been a con­
siderable increase in information - a result of radiocar­
bon datings as weIl as osteological research (LINDQVIST 
& POSSNERT 1997; LÖUGAS 1997; 1998; 1999; UKKONEN 
2002; SToRA 2001). 
With the help of all available sub-fossil records, the pre­
se nt study aims to portray the history of Europe's seal 
fauna with special reference to its development in the 
Baltic Basin. 

Geomorphological development of the Baltic 
Basin in the Late-Glacial and Holocene 

For migration purposes, seals are dependent on the pre­
sence of appropriately-sized bodies of water. In order to 
explain and understand the settlement events of indivi­
dual seal species in the Baltic region, it is necessary to 
refer to geomorphological and climatic processes. The 
following is a short review of the important processes in 
the development of the Baltic Sea. 
The Weichselian glaciation reached its peak between 
21000 and 18000 Be. Following this, during the Late-
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Fig.1: Chronozones (Roman numbers) and temporal rela-
tionships during the development 0/ the Baltic Sea in the Late 
Glacial and Holocene. 

Glacial, the glaciers retreated northwards in several sta­
ges. The B011ing and AlleneId interstadials, lett northern 
Germany, Denmark and a significant part of the Baltic 
States ice-free at that time (AARIS-S0RENSEN 1992). 
The retreat of the glaciers from the Onega Basin took 
place between 12250 and 10750 Be (SAARNISTO & SAA­
RINEN 2001), initiating the formation of the Baltic Ice 
Lake in the Baltic Basin (c. 13600-10300 Be, Fig. 2a), 
which contained freshwater and was iso la ted from the 
ocean. It was after the Aller0d interstadial, though, that 
a connection to seawater took place. Earlier sources 
(e. g. SAURAMO 1958) report that, in the Late-Glacial, 
there was still a connection between the Baltic Basin 
(Baltic Ice Lake) and the White Sea. This viewpoint, 
however, has been refuted through more recent re­
search (SAARNISTO et al. 1995, BJÖRCK pers. comm., 
SAARNISTO pers. comm.). 
In the Younger Dryas, the last phase of the Late-Glacial 
(from c. 10300 Be on), the further retreat of the Scandi­
navian ice sheet caused the formation of a more com­
plex connection between the Baltic Basin and the world's 
oceans. As a result, the water level of the Baltic Ice 
Lake in the Baltic Basin decreased by about 25 m 
(BJÖRCK 1996). This connection was located in the area 
of the Vänern Basin in southern Sweden and was cha­
racterized by the entry of seawater (Fig. 2a). The Öre­
sund connection no longer existed at that time, but a 
major land bridge connecting Denmark and southern 
Sweden was present again (BJÖRCK 1995a). The seawa­
ter reached the area of present-day Stockholm through 
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Fig.2: Development ofthe Baltic Sea: a. Baltic Ice Lake; b. Yoldia stage; c. Ancylus stage; d. Litorina stage. Figures by kind per­
mission of Lembi Loügas (Tallinn, Estonia). 

the Värnern Basin and Närkesund, respectively. Yoldia 
arctica, a bivalve mollusc, was transported to the sou­
thern Swedish Baltic area via deep water currents in the 

Younger Dryas; this geological stage of the Baltic Sea 
was therefore named after this species - »Yoldia Stage« 
(c. 10300-8750 Be; Fig. 2b). In the middle Pre-Boreal, 
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the connection of the Yoldia Sea with the ocean across 
the lowland west of Mt. Billingen and the depressed 
area of central Sweden was cut off by ongoing land 
uplift, so that an oligotrophic to mesotrophic freshwater 
lake, the Ancylus Lake, was formed from the Yoldia 
Sea. This lake was named after a gastropod, Ancylus 
fluviatilis, widespread at that time. By 9500 BP (8750 
BC) at the latest, the Ancylus Lake was geographically 
completely isolated from the ocean (BJÖRCK 1995a; 
Fig. 2c). This period (c. 8750-7000 BC) of the later Bal­
tic Sea lasted until the Boreal climatic epoch (c. 8000-
7000 BC) and ended approximately at the beginning of 
the Atlantic. The area of the western Baltic Sea conti­
nued to be land at the time of the Ancylus Lake 
(Fig.2c). 
Because of Scandinavia's isostatic uplifting, the Ancylus 
Lake gradually moved southwards at the beginning of 
the Atlantic and, in some places, extended as far as to­
day's coastlines of Germany, Poland and the Baltic Sta­
tes (JAHNKE 1996). Around 7000 BC, the progressive 
isostatic uplifting of the region initiated the formation 
of an outlet of the Ancylus Lake into the sea, which was 
located within the Darss Sill and the straits Fehmarn 
Belt and the Store Belt. It was approximately from that 
time that brackish water was detected in the southern 
Ancylus Lake. From then on, the former land bridge 
between Scandinavia and the European mainland in the 
western Baltic region remained severed (Fig. 2d). 
The water level of the Ancylus Lake dropped to below 
20 m. Therefore vast areas, especially in the region of 
today's Gulf of Bothnia, fell dry. The drainage of a large 
volume of water from the Ancylus Lake was followed 
by a transgression of the global water level. As a result 
of the water level's eustatic uplifting, seawater entered 
the Baltic Basin through the Danish sounds. This event 
also had a major impact on the mainland due to the con­
tinuous rise of the water level. JAHNKE & LAMPE (2000) 
were able to document an increase of more than 13 m 
on the Western-Pomeranian coast between 8000 and 
6000 BP (c. 6900-4900 BC). The brackish-water snail 
Littorina littorea also arrived with seawater in the Baltic 
region. From this species, the name »Litorina Sea« was 
derived (Fig. 2d), and is used for this sea- and/or bra­
ckish-water phase of the Baltic Sea (Fig. 1). During that 
time, more stepwise increases in the water level took 
place (JAHNKE & LAMPE 2000). At the beginning of the 
Litorina Stage, which is also named »Mastogloia Phase« 
after a characteristic algal species, the salinity was at 
least twice as high as it is today (LANG 1994, EHLERS 
1994). The Baltic Sea started to become less saline from 
2000 BC on. One mollusc species, which thrived due to 
the changes that had taken place, was the brackish-wa­
ter gastropod Limnea ovata, from which the characteris­
tic expression »Limnea Sea« is derived. 
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Material and methods 

Using an extensive database, in which zoological infor­
mation from both published and unpublished archaeo­
logical finds for Europe are registered (BENECKE 1999), 
all available information about sub-fossil true seal finds 
from the Late Glacial and Holocene in Europe was col­
lected (Fig. 3). The data were revised, updated and che­
cked. 
According to their dating, the data were assigned to 
chronozones (Tab. 1 and Fig. 1). In most cases, sub-fos­
sil finds were dated by assigning them to an archaeologi­
cal layer. To facilitate a chronological classification of 
finds of individual species as exactly as possible, avail­
able 14C dates for single bones were used. These were 
either taken directly from the sources or made available 
by colleagues. All14C data are listed in the appendix. 
In order to chronologically assign non-14C-dated re­
mains of a species as exactly as possible, each find was 
temporally placed between the oldest and youngest da­
ting of the remains of other organisms from the excava­
tion site. This was only done, however, when it was clear 
from the archaeological context that, at the respective 
excavation, the remains were of only one settlement pe­
riod. The calibration of 14C data was carried out after 
STUIVER et al. (1998). Additionally, the PC program Ox­
Cal (Oxford University) was used. All assemblages that 
could not be assigned to chronozones due to unsuitable 
dating were chronologically arranged by their cultural 
epoch and included in the investigation. For the cultural 
epochs, the chronology of Northern Europe was app­
lied. 
With the help of a Geographic Information System 
(GIS), all sub-fossil assemblages from the chronozones 
and cultural epochs were recorded sequentially on a di­
gital map. The localities, which were simulated tempo­
rally and spatially based on GIS, served to gain data on 
the Late- and Post-Glacial distribution. To accompany 
the detail in the text, all sub-fossil finds are presented in 
maps. 

Fig. 3: Sites of sub-fossil seal bones from the Late-Glacial and 
Holocene in northern Europe. 



Tab. 1: Number of sites of sub-fossil phocid records in Europe. 

Chronozone/cultural period Space of time H. gryp P. hispi P. groen P vitu M. mona E. barb 

I Late Glacial (15000 BC-9000 BC) 4 
II Pre-Boreal/Boreal (9000 BC-7000 BC) 1 
III Atlantic (7000 BC-5500 BC) 2 
IV Atlantic/Sub-Boreal (5500 BC-3000 BC) 33 
V Sub-Boreal (3000 BC-lOOO BC) 44 
VI Sub-Atlantic (1000 BC-O) 8 
VII Sub-Atlantic (0-600 AD) 2 
VIII Sub-Atlantic (600-1500 AD) 28 
Mesolithic (9500-4000 BC) 23 
Neolithic (5000-1800 BC) 8 
Bronze Age (1800-900 BC) 1 
Iron Age/Roman Times (900 BC-500 AD) 2 
Migration Period (400-600 AD) 1 
Without precise dating 10 

Results 

Data 

Sub-fossil bones of true seals have been found at 297 
places and cultural layers in Europe so far. All Euro­
pean localities with sub-fossil seal bones used are listed 
in the appendix. Available data for individual species 
are presented in table 1. 

Ringed Seal (Phoca hispida) 

Except for one record on Spitsbergen from recent times 
(VAN WIJNGAARDEN-BAKKER & PALS 1981) and four 
finds at the Varanger~iord in northern Norway from the 
Sub Boreal and Sub-Atlantic (RENOUF 1989), the ringed 
seal is documented in Europe exc1usively in the Baltic 
area and the adjoining Kattegat and Skagerrat, in 97 
sub-fossil assemblages. 
For the Late-Glacial, the presence of P. hispida was re­
corded by LEPIKSAAR (1964) in the Kattegat. Based on, 
among others, AMS dates, the ringed seal was also found 
in the Gulf of Bothnia and on Gotland during the older 
Holocene (LINDQVIST & POSSNERT 1997; UKKONEN 
2002). Finds from the middle Holocene (FORSTEN 1972; 
FORSTEN & ALHONEN 1975; 1977; FORSTEN & BLOM­
QVIST 1977; EKMAN & IREGREN 1984; JONSSON 1988; TEI­
CHERT 1989; LÖUGAS 1997) can be gathered from Fig. 4. 
Numerous records from the Mesolithic give supplemen­
tal information for characterizing its distribution pattern 
in the Post-Glacial, such as in the Gulf of Finland (AILIO 
1909; FORSTEN 1972; LÖUGAS 1997; s. Fig. 4). 
For the younger Holocene (Sub-Atlantic), P. hispida is 
documented in a few faunal assemblages (LEPIKSAAR 
1961; ROSENLUND 1976; REICHSTEIN 1991; LÖUGAS 
1997; 1999) such as the Gulf of Bothnia and Finland as 
well as in the western Baltic Sea area. 
Phoca hispida was the only seal species to enter the Bal­
tic Basin through the Närke Strait during the Yoldia 
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Fig.4: Sub-fossil records ofthe ringed seal Phoca hispida 
between the Late-Glacial and the middle Holocene. - White 
circle: 15000-9000 BC Black circle: 9000-7000 BC Black 
square: 7000-5500 BC Black inverted triangle: 5500-3000 
BC Black triangle: 3000-1000 BC Grey inverted triangle: 
Mesolithic. 

Stage and was able to reproduce there. Immigration of 
ringed seals from the White Sea during the Late Glacial 
was not possible, as no connection existed (SAARNISTO 
et al. 1995). Radiocarbon dates of ringed seal bones 
along the Finnish coast give a reference for the species 
in the region of today's Gulf of Bothnia during the peri­
od between 8750 and 7240 Be (UKKONEN 2002). At that 
time, the Baltic Basin was in the stage of the Ancylus 
Lake and isolated from the Atlantic (BJÖRCK 1995a). 
The shores of the Ancylus Lake were situated very far 
inland, especially in the early Ancylus stage. Therefore, 
seal remains from the older Holocene and early Atlan-
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tic respectively (chronozones II and III) were, in con­
trast to later times, more often found far in the interior. 
The vanishing connection between the Gulf of Finland 
and the Ladoga Lake during and at the end of the Ancy­
lus stage (SAARNISTO et al. 1995) led to the enclosure of 
the population, wh ich came to bear the name Phoca his­
pida ladogensis. Along with the isolation of the Finnish 
lake basins from the Baltic Basin, occurring due to land 
uplifting during the Ancylus period, went the separation 
of the animals nowadays called Phoca hispida saimensis. 
While both the Gulf of Bothnia and Finland apparently 
have been inhabited by P hispida since the Holocene, 
the species seems to occur only sporadically in the wes­
tern Baltic region after the Sub-Atlantic. It is unclear, 
though, whether the animals have immigrated from the 
Arctic population or whether they are members of the 
Baltic population that have migrated into the western 
Baltic. Current genetic studies confirm a gene flow into 
the Baltic Sea (PALO et al. 2001). 
Nevertheless, it is possible since their separation that 
the three subspecies P h. botnica (Baltic Sea), P h. sai­
mensis (Saima Lake) and P h. ladogensis (Ladoga La­
ke) have been in contact with each other as a result of 
their wanderlust along rivers. 

Harp Seal (Phoca groenlandica) 

Except for a few records from the southern and nor­
thern Norwegian coast, Phoca groenlandica is docu­
mented in Europe exclusively in the Baltic area and the 
adjoining Kattegat and Skagerrat from 92 sub-fossil as­
semblages. 
Harp seal bones from south-western Sweden (Bohus­
län, Västergötland) are dated back to the Allerpd and 
the Dryas III by LEPIKSAAR (1964) and FREDEN (1975) 
on the basis of the geological location of the sites and 
several 14C dates. Remains of P. groenlandica, which we­
re discovered during excavations of mussel shells near 
Uddevalla (Bohuslän, south-western Sweden), have 
been assigned to the Yoldia stage (LEPIKSAAR 1964). 
From the late Atlantic!early Sub-Boreal (chronozone 
IV), 15 sub-fossil records of P. groenlandica are known, 
which, beside the western Baltic, also come from the 
Öland Island (LINDQVIST & POSSNERT 1997), the Gulf of 
Finland (LÖUGAS 1999) and the Gulf of Bothnia (FoR­
STEN & ALHONEN 1977) (Fig. 5). The most extensive 
sub-fossil material of harp seal bones in the Holocene 
can be attributed to the Sub-Boreal (chronozone V) 
(Fig.5). 
The most frequent records of P. groenlandica beside 
Gotland Island come from the western Baltic region 
(LEPIKSAAR 1974; ROSENLUND 1976; AARIS-S0RENSEN 
1978; LINDQVIST & POSSNERT 1997; STORA 2001). From 
the Sub-Boreal the species is also documented in Fin­
land on the Norwegian coast of the Barent Sea (RE­
NOUF 1989). 
Only a few sub-fossil finds are known from the chrono­
zones VI and VII (SALMI 1963; SELLSTEDT 1966; RE-
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NOUF 1989; LÖUGAS 1999). In the period of chronozone 
VIII (600-1500 AD), which roughly corresponds with 
the Middle Ages, the harp seal is documented on the 
Swedish, Danish and German coasts (LEPIKSAAR 1966; 
JONSSON 1972; ROSENLUND 1976; BOESSNECK & VON 
DEN DRIESCH 1979; REICHSTEIN 1991; 1995). 
Numerous absolute dates (see appendix) have proved 
that the harp seal was present in the Vänern Basin, i. e., 
the passage to the Baltic !ce Lake and Yoldia Sea res­
pectively, during the Allerpd and Dryas III. Immigra­
tion into the Baltic Basin during that period seems to be 
very doubtful due to ecological reasons (LEPIKSAAR 
1964; LINDQVIST & POSSNERT 1997) and is clearly rejec­
ted, especially with regard to the analysis of available 
sub-fossil assemblages. 
In the past, the history of harp seals in the Baltic Sea has 
been discussed with three different hypotheses: 
(1) The relict theory by EKMAN (1922) describes the 
Post-Glacial Baltic harp seals as relicts from the Yoldia 
stage. This assumption was last expressed by REQUATE 
(1962). In accordance with current knowledge, this the­
ory seems very unlikely, however. 
(2) FORSTEN & ALHONEN (1975) and LINDQVIST & 
POSSNERT (1997) postulate that harp seals migrated into 
the Baltic Sea during the Litorina phase and reproduced 
there. 
(3) Both LEPIKSAAR (1964; 1986) and LÖUGAS (1998) 
consider harp seal invasions from the Barent Sea to be a 
likely cause for their occurrence in the Sub-Boreal. Ma­
jor migrations and invasions to regions that lie outside 
of this area are known and have often been observed 
(KAPEL 1994a). LEPIKSAAR (1964; 1986) and LÖUGAS 
(1998) refer to the fact that no seal cubs have so far 
been detected in the osteological assemblages. 

Fig. 5: Records of the harp seal P. groenlandica from the Late 
Glacial and Holocene in the Baltic region. - White square: 
15000-9000 BC Black square: 9000-7000 BC Black triangle: 
5500-3000 BC Black inverted triangle: 3000-1000 BC Black 
circle: 1000 Be - O. Black rhomb: 600 AD -1500 AD. 
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In most recent times, STORÄ (2001) proved with oste­
ological studies on sub-fossil material of Phoca groen­
landica from the Sub-Boreal and Neolithic that repro­
duction of the species did indeed happen in the Baltic. 
The conspicuously small phenotype of Sub-Boreal harp 
seals is certainly connected to this fact (LEPIKSAAR 
1964, LÖUGAS 1998). 
On the basis of the present 14C data (see appendix), as 
weil as bone finds from reliably-dated prehistoric settle­
ments, it can be assumed that harp seals migrated into 
the Baltic Sea in the second half of the Atlantic. It is 
possible to make a connection between both the immi­
gration and reproduction of P. groenlandica in the Baltic 
Sea and the development of environmental conditions 
in the Baltic water systems. Along with a high increase 
in salinity during the Litorina »sensu stricto« phase 
(EHLERS 1994), following the Mastogloia phase, marine 
fish species and thus potential prey such as cod (Gadus 
morrhua) and herring (Clupea harengus) arrived in the 
Baltic Basin (LÖUGAS 1999). Other species also benefi­
ted from this development. For example, the harbour 
porpoise (Phocoena phocoena) has occurred in the Bal­
tic Basin since then (UKKONEN 2002). 
The small size of P. groenlandica in the Sub-Boreal is 
therefore likely a result of the Baltic's changed climatic 
and environmental conditions on reproduction. This 
possibility was pointed out by LEPIKSAAR (1964). 
In the Sub-Boreal, the distribution and frequency of P. 
groenlandica in the Baltic Sea apparently reached their 
maximum in Post-Glacial times (Fig. 5). 
Compared to those from the Sub-Boreal and Neolithic, 
the number of finds from the Sub-Atlantic is strikingly 
low. This fact, however, has also been observed with 
grey and harbour seals, at least in the period between 
1000 BC and 600 AD (chronozones VI and VII). 
The species' small size can no longer be observed on 
skeletal remains from the Sub-Atlantic, so it can be as­
sumed that the harp seal population reproducing in the 
Baltic Sea did not exist any longer. Also, the finds from 
the Iron Age described by LEPIKSAAR (1964) appear to 
be remains of animals that immigrated. 

Harbour Seal (Phoca vitulina) 

Among all true seals in coastal waters of Europe's tempe­
rate and boreal zones, the harbour seal is only represen­
ted in 59 sub-fossil assemblages. One record from the ca­
verns of Altamira (co ast of the Bay of Biscay, Spain) has 
been dated to the Late Glacial by ALTUNA (1972). Phoca 
vitulina has been documented since chronozone IV (late 
Atlantic/Sub-Boreal). From this time sub-fossil bones 
are known from coastal waters of Norway, Denmark, the 
Netherlands, Poland and Germany (ROSENLUND 1976, 
ZEILER 1995, KUBASIEWICZ 1958, TEICHERT 1989). 
In the Sub-Boreal (chronozone V, 3000-1000 Be), the 
harbour seal is documented on northern Scotland's Ork­
ney Islands (SUTHERLAND 1983) and at the North Cape 
(RENOUF 1989) (Fig. 6), while one re cord from the 

Fig. 6: Sub-fossil records of the harbour seal Phoca vitulina in 
European coastal waters. - Circle: 5500-3000 BC Square: 
3000-1000 BC Rhomb: 1000-0 Be). Triangle: 0-600 AD). 1n­
verted triangle: 600-1500 AD. 

Gulf of Riga exists for the Neolithic (LOUGAS 1999). 
Further records from the Sub-Atlantic are included in 
Fig.6. 
The Late Glacial re cord from northern Spain (ALTUNA 
1972, ALTUNA & STRAUS 1976) is separated considerab­
ly in time from the remaining sub-fossil material. The 
bon es could originate from mixed layers, as is usually 
the case in cave sediments, to be a mixture with layers 
from the Holocene. A final conclusion can only be 
reached through 14C dating. 
When looking at faunal history, the harbour seal is the 
most re cent immigrant among the seals of northern Eu­
ropean coastal waters. Except for the find from nor­
thern Scotland, harbour seals have not been detected 
along the Atlantic coast of the British Isles before the 
Sub-Atlantic. Even though no 14C dates are available, 
the harbour seal is presumed to have been present in 
northern European coastal waters since at least the Sub­
Boreal. The earliest records of Phoca vitulina were 
found in the Baltic Sea, except for one find on the 
Dutch coast. These relatively recent harbour seal re­
cords in the Baltic Sea therefore refer to a dispersal into 
the western Baltic (SOMMER & BENECKE 2002). 
During the Late-Mesolithic in Europe, members of the 
Erteb01le culture settled in the region of the south-wes­
tern Baltic Sea. From some of these settlements har­
bour seals have been recorded, as these people were al­
so specialized in hunting seals. Finds from the Sub-Bo­
real have been discovered on the Danish islands, in the 
Kattegat and the Skagerrak as weIl as on Gotland. 
With the exception of finds from Estonia and Finland, 
the latter of which (UKKONEN 2002) is doubtful, aIl fur­
ther sub-fossil finds from 1000 BC-1500 AD were found 
in the western Baltic. This find pattern corresponds very 
weil with the recent distribution pattern in the Baltic 
Sea. As the continuous settlement of the south-western 
Baltic Sea has been proven, it can be concluded that 
Phoca vitulina has occurred in this area since the Sub­
Boreal. Harbour seals could therefore have resided 
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there for roughly 6000 years, representing the most re­
cent immigrants of seal species into the Baltic Sea, as 
also accepted by LEPIKSAAR (1964). 

Grey Seal (Halichoerus grypus) 

The grey seal has been recorded in 169 sub-fossil assem­
blages and is by far the most frequently represented 
Phocidae species in Europe. 
The earliest re cords of H. grypus trom European coas­
tal waters co me from northern Spain's Atlantic coast, 
dated to the Magdalenien and Azilian (STRAUS et al. 
1981; ALTUNA 1986). In Gibraltar, bone remains of the 
species were recovered from the Palaeolithic and Mous­
terian (ZEUNER 1953). 
Along the North and Baltic Sea coasts, the species is re­
corded for the first time by two finds on the West-Swe­
dish Skagerrak coast, which date from the Pre-Boreal 
and Boreal (LEPIKSAAR 1964; FREDEN 1975). From the 
Atlantic (chronozone III, 7000-5500 Be), only two sites 
are known, which represent the first confirmation for H. 
grypus in the Baltic Sea (Fig. 7), while the species was 
recorded in the area of the British Isles (on the west co­
ast of Ireland) for the first time in chronozone IV 
(WOODMANN 1978). During the same period (5500-
3000 Be), it was also found on the south-western Nor­
wegian coast (DEGERB0L 1951), in the Gulf of Bothnia 
and Finland (LÖUGAS 1997; FORSTEN 1979) as well as in 
the entire south-western Baltic (Fig. 7). In the Sub­
Boreal (chronozone V, 3000-1000 Be), H. grypus was 
first recorded on the Dutch coast (BRINKHUIZEN 1979, 
CLASON 1967), on Cornwall's Scilly Islands (GRAY 1983) 
as well as at the North Cape (RENOUF 1989). 
For the early Sub-Atlantic, records exist trom northern 
Scotland (FINLAY 1996) and the Dutch east coast (VAN 
GELDER-ÜTTWAY 1988) as well as the western Baltic 
Sea. All further finds from the Sub-Atlantic (chronozo­
nes VII and VIII, 0-1500 AD) come, with only a few ex­
ceptions, from the western Baltic Sea (Fig. 8). 
Although H. grypus is much more frequently represent­
ed in sub-fossil faunal assemblages in Europe than all 
the other Phocidae, it is likely that only fragments of the 
actual prehistoric distribution in the Holocene exist. 
The high specialization of the Erteb011e culture alone 
establishes a representative picture of the seal fauna in 
coastal regions during the chronozone IV (the Late Me­
solithic) (Fig. 7). 
H. grypus is very rarely documented in northern Euro­
pean coastal waters during the Late Glacial, ülder Ho­
locene and early Atlantic. These finds, some of which 
have been dated very exactly (LEPIKSAAR 1964; FREDEN 
1975), confirm the occurrence of grey seals on the Swe­
dish west coast during the Baltic's Yoldia and Ancylus 
periods (Dryas III and Pre-Boreal). In this context, the 
settling in the Baltic Sea by H. grypus needs to be dis­
cussed. So far, grey seals have only been documented in 
the Baltic region from the Atlantic at the earliest, the 
time of the Litorina stage. LINDQVIST & POSSNERT 
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Fig. 7: Records ofthe grey seal H. grypus between the Late 
Glacial and the middle Holocene in northern Europe. - White 
square: 15000-9000 BC Black square: 9000-7000 BC Trian­
gle: 7000-5500 BC Black circle: 5000-3000 BC Grey circle: 
Mesolithic. 

Fig.8: Records ofthe grey seal H. grypus from the Sub-Boreal 
and Sub-Atlantic. - Triangle: 3000-1000 BC Circle: 1000-0 
BC Square: 600 AD -1500 AD. 

(1997) describe one H. grypus find from Gotland, which 
they refer to as being from the period between 7300-
6600 BC, i. e., the late Ancylus and early Litorina stage 
of the Baltic Basin. 
Because of the temporal and spatial distribution of grey 
seal finds in relation to the geological development of 
the Baltic Basin, it seems unlikely that the species lived 
in the Ancylus Lake. In this case, immigration into the 
basin would have to have happened at the end of the 
Yoldia stage at the latest (c. 8750 Be). It is more plausi­
ble that the specimen in LINDQVIST & POSSNERT (1997) 
reached the young Baltic Basin via the Öres und at a 
very early time. This assumption is also discussed by 
LINDQVIST & POSSNERT (1997) and UKKONEN (2002). 
Aside from that, the find site - the Stora Fövar Cave -
is also covered with Neolithic layers, so that the early 
dating of the find should not be overrated. 
Contrary to present knowledge, a Post-Glacial isolation 
of grey seals in the Ancylus Lake has been declared in 
literature of the past (ANDERSON 1994; DAVIES 1957). 



When studying sub-fossil records of H. grypus it can be 
seen that they are restricted, with only a few exceptions, 
to the western Baltic area. Indeed, a convergence with 
the Ertebolle culture that specialized on, amongst 
others, seal hunting, is possible in this region in chrono­
zone IV (5300-3800 BC); however, finds from the Sub­
Atlantic also show a western distribution. A further re­
ference for the assumption of a western distribution in 
the middle and younger Holocene is the fact that nume­
fOUS ringed and harp seals had been hunted on the coast 
of the Gulf of Bothnia during this period (Fig. 4 and 5), 
while the grey seal was hardly ever found. Only in mo­
dern times the range of the Baltic H. grypus population 
has moved to the north-eastern Baltic area. 

Bearded Seal (Erignathus barbatus) 

Only a few sub-fossil records of the bearded seal exist in 
Europe. The seven sub-fossil assemblages that included 
Erignathus barbatus were all recovered in the area of 
the former Swedish west coast on the KattegatiSkager­
rak (LEPIKSAAR 1964; FREDEN 1975). With the help of 
deposits in the sediment and several 14C dates, these 
finds are assigned to the Late-Glacial (FREDEN 1975). 
The Arctic bearded seal, which is especially found 
in areas with drift-ice (Kapel 1994b), lived along the 
margin of the melting Scandinavian ice sheet and ven­
tured to the south-western glacial margin of the Baltic 
Ice Lake in the Allerod. During the Baltic's Yoldia 
phase, bearded seals reached the Vänern Basin, docu­
mented by the find from Grums with a radiocarbon age 
of 10105±180 BP (FREDEN 1975). Since the Yoldia sta­
ge, the species has not occurred in the Baltic Basin 
agam. 
In the Sub-Boreal and Iron Age, E. barbatus has been 
recorded in the Finland region on the Norwegian coast 
of the Barent Sea (RENOUF 1989). Evidence for its oc­
currence in modern times is provided by a find from 
Spitsbergen (vAN WUNGAARDEN-BAKKER & PALS 
1981); nowadays, the species can occasionally be found 
in these coastal regions (KAPEL 1994b). 

Mediterranean Monk Seal (Monachus monachus) 

Sub-fossil records of the monk seal in Europe are res­
tricted to the Mediterranean and Black Sea. The species 
has been recorded from the Spanish south coast in the 
Late-Glacial (BATE 1928; ZEUNER 1953; BOESSNECK & 
VON DEN DRIESCH 1980; RODRIGO GARCiA 1994), and 
cave finds exist from Sardinia in the Atlantic period 
(TAGLIACOZZO 1993). In the Sub-Boreal, M. monachus 
is documented in Sardinia and on the Aegean coast of 
southern Greece (VON DEN DRIESCH & BOESSNECK 
1990; TAGLIACOZZO 1993). 
In the Black Sea region only two sub-fossil assemblages 
include bones of the monk seal. The first was detected 
in western coast region (Dobrudsha) and dated to the 
late Atlantic (NOBIS & NINOV 2002). The other was re-

corded at the mouth of the Bug and assigned to the Ro­
man Times (CALKIN 1960). 
Compared to the present European distribution pattern 
(DuGUY & MARCHESSAUX 1994), no change in range of 
Monachus monachus seems to have taken place since 
the Late-Glacial. Possible local shifts of distribution wit­
hin the Mediterranean Sea cannot be shown due to the 
small range of data available. 

Summary 

In sub-fossil assemblages on the European coasts, six 
species of Phocidae have been documented so far: grey 
seal (169 records), ringed seal (97 records), harp seal (92 
records), harbour seal (66 records), bearded seal (10 re­
cords) and Mediterranean monk seal (12 records). 
The ringed seal, Phoca hispida, was the only species to 
arrive via the Närkesund in the Baltic Basin during the 
Late GlaciallPre-Boreal and to have reproduced there. 
Ringed seal bones from the Finnish coast confirm the 
presence of the species in the Gult of Bothnia during 
the Ancylus phase from 8750-7240 Be. Therefore, seal 
remains from the Older Holocene and early Atlantic 
were more frequently found far away from the coasts 
towards the interior, compared to later time periods. 
While the Gult of Bothnia and Finland have obviously 
been settled by P. hispida since the Holocene, the spe­
cies seems to have occurred only sporadically in the 
western Baltic area since the Sub-Atlantic. 
Grey seals (Halichoerus grypus) are much more fre­
quently represented in the sub-fossil assemblages ofEu­
rope than all the other phocids and have been recorded 
in European coastal waters since the Late Glacial. Du­
ring the Ancylus phase of the Baltic Sea, grey seals sett­
led along the West-Swedish coast on the Skagerrak. 
Given the temporal and spatial distribution of grey seal 
finds in relation to the geological development of the 
Baltic Basin, it seems unlikely that the species lived in 
the Ancylus Lake. Contrary to present knowledge, a 
post-Glacial isolation of grey seals in the Ancylus Lake 
has been argued in past literature. The range of the Bal­
tic H. grypus population has only moved to the north­
eastern Baltic area in modern times. 
Harp seals spread to the Vänern Basin, i. e., the passage 
to the Baltic Ice Lake or Yoldia Sea, during the Allerod 
and Dryas IH. Immigration into the Baltic Basin during 
that period appears very doubtful due to ecological rea­
sons, and is clearly rejected by the analysis of available 
sub-fossil assemblages. In recent times, it was confirmed 
for the first time that reproduction of the species had in­
deed occurred in the Baltic. The conspicuously small 
phenotype of Sub-Boreal harp seals, which has been 
described as Phoca groenlandica neolithica, is certainly 
connected to this fact. It is assumed that harp seals mi­
grated into the Baltic Sea during the second half of the 
Atlantic. There also seems to be a connection between 
both the immigration and reproduction of P. groenlandi­
ca in the Baltic Sea and the developing environmental 

Beilr. z. Archiiozool. 1I. Priihisl. Amhrop. IV, 2003 23 



conditions in the Baltic water body. In the Sub-Boreal, 
the distribution and frequency of P. groenlandica in the 
Baltic Sea apparently reached their maximum in Post­
Glacial times. The reproducing harp seal population va­
nished in the Sub-Atlantic. 
The harbour seal (Phoca vitulina) is the most recent im­
migrant among the seals of northern European coastal 
waters. Harbour seals have spread in northern Scotland, 
on the Dutch coast and in the Baltic Sea since the Sub­
Boreal at the latest. The relatively recent records of the 
species in the Baltic indicate a settlement of the western 
Baltic Sea. Harbour seals have occurred in the Baltic 
Sea for about 6000 years. 
The Arctic bearded seal (Erignathus barbatus) lived 
along the margin of the melting Scandinavian ice sheet 
and ventured to the south-western glacial margin of the 
Baltic !ce Lake in the Aller0d. During the Baltic's Yol­
dia phase, bearded seals reached the Vänern Basin. The 
species has not occurred in the Baltic Basin since the 
Yoldia stage. 
The Mediterranean monk seal (Monachus monachus) 
has been recorded in the Mediterranean Sea during the 
Late-Glacial and in the Black Sea during the Roman Ti­
meso 

Zusammenfassung 

Im subfossilen Knochenfundgut der europäischen Küs­
tengebiete konnten bisher Kegelrobbe (169 FundsteI­
len), Ringelrobbe (97 FundsteIlen), Sattelrobbe (92 
FundsteIlen), Seehund (66 FundsteIlen), Bartrobbe (10 
FundsteIlen) und Mönchsrobbe (12 FundsteIlen) nach­
gewiesen werden. 
Die Ringelrobbe Phoca hispida gelangte im Präboreal 
als einzige Robbenart durch den Närkesund in das Ost­
seebecken und konnte sich dort fortpflanzen. Ringel­
robbenknochen der finnischen Küste belegen die Art 
während der Ancylusphase von ca. 8750-7240 BC im 
Gebiet des heutigen Bottnischen Meerbusens. Daher 
wurden Robbenreste aus dem Altholozän bzw. frühen 
Atlantikum gegenüber den späteren Zeitepochen häufi­
ger weit im Binnenland angetroffen. Während der Bott­
nische und Finnische Meerbusen offensichtlich seit dem 
Holozän von P. hispida besiedelt sind, scheint die Art im 
westlichen Ostseegebiet seit dem Subatlantikum nur 
noch sporadisch vorzukommen. 
Kegelrobben (Halichoerus grypus) sind im subfossilen 
Fundgut Europas wesentlich häufiger als alle anderen 
Phociden repräsentiert und können seit dem Spätglazial 
im europäischen Küstengebiet nachgewiesen werden. 
Während der Ancylusphase der Ostsee haben Kegel­
robben an der westschwedischen Küste im Gebiet des 
Skagerrak gelebt. 
Aufgrund der zeitlich-räumlichen Verbreitung von Ke­
gelrobbenfunden in Verbindung mit der geologischen 
Entwicklung des Ostseebeckens ist es unwahrschein­
lich, dass Kegelrobben im Ancylussee lebten. In der Li­
teratur wurde in der Vergangenheit entgegen den heuti-
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gen Erkenntnissen eine postglaziale Isolierung von Ke­
gelrobben im Ancylussee postuliert. 
Das Siedlungsgebiet der Ostseepopulation von H. grypus 
hat in der Neuzeit seinen Schwerpunkt von der west­
lichen Ostsee in das nordöstliche Ostseegebiet verlagert. 
Sattelrobben lebten während des Aller0d und Dryas III 
im Vänernbecken, der Passage zum Baltischen Eissee 
bzw. Yoldiameer. Eine Einwanderung in das Ostseebe­
cken während dieser Phase erscheint aus ökologischen 
Gründen höchst zweifelhaft und wird besonders im 
Hinblick auf die Auswertung der zur Verfügung stehen­
den subfossilen Knochenfunde klar abgelehnt. 
In jüngster Zeit wurde erstmalig nachgewiesen, dass 
sich die Art im Subboreal in der Ostsee fortgepflanzt 
hat. Mit dieser Tatsache im Zusammenhang steht si­
cherlich die auffallende kleine Morphe der subborealen 
Sattelrobben, die als Phoca groenlandica neolithica be­
schrieben wurde. Sattelrobben sind vermutlich in der 
zweiten Hälfte des Atlantikums in die Ostsee eingewan­
dert. Einwanderung und Fortpflanzung von P. groenlan­
dica in der Ostsee im Atlantikum und Subboreal steht 
wahrscheinlich im Zusammenhang mit der Entwicklung 
Umweltbedingungen im Ostsee-Wasserkörper. Im Sub­
boreal erreichen Verbreitung und Häufigkeit von P. 
groenlandica in der Ostsee offensichtlich ihren Höhe­
punkt in postglazialer Zeit. Der sich reproduzierende 
Sattelrobbenbestand der Ostsee erlosch im Subatlanti­
kum. 
Der Seehund (Phoca vitulina) ist der jüngste Einwande­
rer unter den Robben der nordeuropäischen Küstenge­
wässer. Seehunde sind in Nordschottland, an der nieder­
ländischen Küste und in der Ostsee spätestens seit dem 
Subboreal verbreitet. Diese relativ jungen Belege des 
Seehundes in der Ostsee weisen auf eine Besiedlung der 
westlichen Ostsee hin. Das Seehundvorkommen in der 
Ostsee existiert seit etwa 6000 Jahren. 
Die arktische Bartrobbe (Erignathus barbatus) hielt 
sich am Rande des schmelzenden Skandinavischen Eis­
schildes auf und gelangte im Aller0d bis zum südwest­
lichen Gletscherrand des Baltischen Eissees. Während 
der Yoldia-Phase der Ostsee erreichten Bartrobben das 
Vänernbecken. In der Post-Yoldia-Phase kommt die 
Bartrobbe nicht mehr im Ostseebecken vor. 
Die Mönchsrobbe (Monachus monachus) kann in Eu­
ropa im Spätglazial im Mittelmeergebiet und für die 
Kaiserzeit im Schwarzen Meer nachgewiesen werden. 
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No. seal-species locality 14C dating Reference 

1 Phoca groenlandica Växtorp 11720±175BP Freden 1975 
2 Phoca groenlandica Sköttorp 11280 ± 165 BP Freden 1975 
3 Phoca groenlandica Hästefjorden 10875 ± 160 BP Freden 1975· 
4 Phoca groenlandica Hästefjorden 10235 ± 155 BP Freden 1975 
5 Phoca groenlandica Ottörn 3215 ± 100 BP Freden 1975 
6 Phoca groenlandica Närpiö 5890 ± 70 BP Ukkonen 2002 
7 Phoca groenlandica Espoo 5290 ± 175 BP Ukkonen 2002 
8 Phoca groenlandica Alatornio 4810 ± 70 BP Ukkonen 2002 
9 Phoca groenlandica Vaasa 2995 ± 70 BP Ukkonen 2002 

10 Phoca groenlandica Pietarsaari 2800 ± 65 BP Ukkonen 2002 
11 Phoca groenlandica Kudruküla 4835 ± 100 BP Löugas 1997 
12 Phoca groenlandica Loona 4270 ± 75 BP Löugas 1997 
13 Phoca hispida Kudruküla 4750 ± 100BP Löugas 1997 
14 Phoca hispida Nurmo 9505 ± 85 BP Ukkonen 2002 
15 Phoca hispida Ylistaro 8495 ± 80 BP Ukkonen 2002 
16 Phoca hispida Kovjoki 8270± 80BP Ukkonen 2002 
17 Phoca hispida Ähtävä 8195 ± 135 BP Ukkonen 2002 
18 Phoca hispida Muhos 5115 ± 75 BP Ukkonen 2002 
19 Phoca hispida Laholm 13425 ± 160 BP Freden 1975 
20 Phoca hispida Mölndal 10760 ± 270 BP Freden 1975 
21 Phoca hispida Bjärträ 6085 ± 115 BP Freden 1975 
22 Halichoerus grypus Uddevalla 10170 ± 215 BP Freden 1975 
23 Halichoerus grypus Göteborg 10140 ± 150 BP Freden 1975 
24 Halichoerus grypus Västra Frölunda 9410 ± 100 BP FREDEN 1975 

Appendix b: Localitys of subfossil seal-bone 
finds in europe. 

seljij, Kainsbakke/Djursland, Koustrup/Randers Amt, 
Langjij/Odense Amt, LidSjij/Maribo Amt, Nresholml 
Holbrek Amt, Norsminde/Ärhus, Sjijlager/Frederiks­
borg Amt, Sjijlager/Frederiksborg Amt, Spodsbjergl 
Fyns AmtiLangeland, SvaleklintiFrederiksborg Amt, 
Tybrind Vig/Fyn, Vedbrek Boldbaner/Kjijbenhavns 
Amt, Lyjij/Svendborg Amt, Lindjij/Svendborg Amt, Ko­
lind/Randers Amt, Sorte Muld/Bornholm Amt, Hol­
brek (Fst. Ahlgade/Holbrek Amt, Havnjijl Älborg Amt, 
Aggersund/Nordjylland, Fannerup/Randers Amt, Mejl­
gaard/Randers Amt, Aamjijlle/Randers Amt, Virk­
sundlViborg Amt, Blegkilde/Älborg Amt, Gudum­
lund/Älborg Amt, KlinteSjij/Holbrek Amt, Jregersprisl 
Frederiksborg Amt, Havelse/Frederiksborg Amt, Sej­
rjij/Holbrek Amt, 0rum/Randers Amt, Älborg (Fst. Sig­
nalbakkenl Älborg Amt, Munkholm/Holbrek Amt, 
Frennemark/Bornholm Amt, Eltang Vig/Vejle Amt, 
Borrebjerg/Holbrek Amt, Svaneke/Bornholm Amt, 01-
by Lyng/Kjijbenhavns Amt, Villingebrek/Frederiksborg 

Germany: Alt Lübeck/Schleswig Holstein, Elisenhof! 
Nordfriesland, Feddersen Wierde/Wesermünde, Haith­
abu/Schleswig-Flensburg, Oldenburg/Ostholstein, Ma­
rienbad/Ostholstein, Rosenhof/Ostholstein, Schleswigl 
Schleswig-Flensburg, Starigard/Ostholstein, Süssau/Ost 
holstein, Wolkenwehe/Stormarn, Alt Lübeck/Lübeck, 
Zirkow/Kr. Rügen, Ralswiek/Kr. Rügen, Lietzow/Kr. 
Rügen, Arkona/Kr. Rügen, Niens/Lkr. Westliche Alt­
mark, Wangels/Ostholstein, Prohn/Kr. Nordvorpom­
mern, Wismar, Rerik/Kr. Bad Doberan, Heidmoor/Se­
geberg, NeustadtiOstholstein, Timmendorf/Nordwest­
mecklenburg. 
Denmark: Ägab/Fyns AmtiLangeland, Ärhus/Ärhus 
Amt, 0gaarde/Holbrek Amt, Bjjijrnsholm/Älborg Amt, 
Bundsjij/Sjijnderborg Amt, Dalshjijj/Bornholm Amt, 
Dyrholmen/Randers Amt, Ertebjijlle/Älborg Amt, Hes-
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Amt, Argusgrunden/Maribo Amt, Niva/Frederiksborg 
Amt, Bloksbjerg/KjZjbenhavns Amt, Ordrup Nres/Hol­
brek Amt, Kassemose/Frederiksborg Amt, Nrebbetl 
.tErjZj, Stigtehave/Svendborg Amt, NexeljZj/Holbrek Amt, 
Norslund/Ärhus Amt, DragjZjr (Fst. Stakhaven)/KjZjben­
havns Amt, Rugholm/HjjZjrring Amt, Gjessingard/Ran­
ders Amt, Strandgard/Frederiksborg Amt, Strandbyl 
HjjZjrring Amt, 0land/HjjZjrring Amt, Vegger/Älborg 
Amt, Anholt!Älborg Amt, TrjZjrjZjd/KjZjbenhavns Amt, 
Vordingborg/Prrest Amt, NagelstilMaribo Amt, Havne­
lev/PrrestjZj Amt, MjZjllegabetiSvendborg Amt, Brab­
rand/Ärhus Amt, NymjZjlle/Bornholm Amt, 0sljZjs/This­
ted Amt, KoldinglVejle Amt, Anholt! Älborg Amt 
Spain:Cueva de Altamira/Santander, Cueva de La Rie­
ral Asturias, Gorham's Cave/Gibraltar, La Riera. 
Estonia: Kunda/Rakvereskij r., Narva I (Schicht 3 u. 2), 
Riigiküla, Loona/Kingiseppskij r., Naakamäe/Kingi­
seppskij r., Asva/Kingiseppskij r., Köpu/Hiiumaa, Kön­
nu/Saaremaa, Kroodi, Kudruküla, Kaseküla, Rebala, 
Reiu, Lodja, Ilmandu/Tallinskij r., Vöhma/Saaremaa, 
Töugu/Tallinskij r. 
UnitedKingdom.· Dun Bhuirg/Iona/Hebriden, Knap of 
Howar/Westray/Orkney, Neweastle upon Tyne/Tyne 
and Wear, Segontium/Caernarfon/Gwynedd, Isbis­
ter/Orkney, Dun Cul Bhuirg/Iona/Hebriden, Hadden­
ham/Cambridgeshire, Nornour/Cornwall/Isles of Seill, 
Rattrayl Aberdeenshire, Jarlshof/Shetland, Bishopsto­
ne/East Sussex, Millknowe/Kintyre, Stanger/Highland, 
Halangy Porth/St. Mary's/Cornwall, Isles of Seill, May's 
HilllSt. Martins/Cornwall/Isles of Seill, York (Fst. To­
wer Street 1-2)/Yorkshire 
Ireland: Dalkey (Fst. II u. V)/Dublin. 
Norway: Advik/Finnmark, Angsnes/Finnmark, Grop­
bakkeengen/Finnmark, HjZjybuktiFinnmark, Oslo (Fst. 
Gamlebyen, Mindets), Nyelv Nedre VestiFinnmark, 
(Fst. Gamlebyen, SjZjnd) , Gressbakken (Fst. Haus 
4 )/Finnmark, Smeerenburg/Spitzbergen, Viste/Roga­
land, Frebergsvik/Vestfold, RuskenessetiHordaland 
Netherlands: Hekelingen III/Zuid Holland, Leidsehen­
dam/Zuid Holland, Rijnsburg/Zuid Holland, Swifter­
bant/Oostelijk Flevoland, Velsen (Fst. 1)/Noord Hol­
land, Vlaardingen/Zuid Holland, Vogelenzang/Noord 
Holland, Voorsehoten/Zuid Holland, Waterworks of 
Amsterdam/Noord Holland, Zeewijk/Noord Holland, 
Bergsehenhoek/Zuid Holland, Middelstum (Fst. Boer­
damsterw/Groningen, Kolhorn/Noord Holland, Wijnal­
dum/Friesland, Marsumer Terp/Friesland, Pingjuml 
Friesland, Den Haag (Fst. Seheveningsewe )/Zuid Hol­
land, Wijnaldum (Fst. Tjitsma)/Friesland, Leeuwarden 
(Fst. Speelmansstr)/Friesland. Poland: Wolin (Stadt, 

28 BeitT. z. Archäozool. u. Priihist. Anthrop. Iv, 2003 

Fst. 4)/Woj. Szezeein, Szezeein (Ustowo, Fst. 1)/Woj. 
Szezeein, Gdansk (Fs1. 1, Wyk. I-V), SopotlWoj. 
Gdansk, Rzueewo (Fs1. 1)/Woj. Gdansk. 
Sweden: Alby/Öland, Äs/Romfartuna, BjurseletlVäs­
terbotten, Eketorp/Öland, Stockholm (Fs1. Helgeands­
holm, Ire/Gotland, Köping/Öland, Korsnäs/Söderman­
land, Varberg (Fst. Kloster)/Halland, Östra Torp (Fst. 
19: 1)/Skane, Rinkaby/Sehonen, SegebrolSkäne, Sire­
torp/Blekinge Amt, Skateholm/Skane, Skedemossel 
Öland, S1. Tjikkiträsk/Lappland, Uddevalla/Bohuslän, 
Valleberga/Skane, Lund/Skane, Tankbaten (Ot. von 
Ystad)/Malmöhus, Sandeplan/Skane, Leksand/Dalar­
na, Valbo (Fst. 10,44,49,86 un)/Gästrikland, Jättendal, 
Haeksta (Fst.)/Hälsingland, Anundsjö YttersellÄnger­
manland, Anundsjö Mellansel/Ängermanland, Otteröl 
Bohuslän, RotekärrslidlBohuslän, Rörvik/Bohuslän, 
SotenkanallBohuslän, Burgsvik/Gotland, Sjöholmenl 
Skane, Bredasten/Stora Herrestad, Rävgrav/Skane, 
Dafter/Bohuslän, Rottjärnslid/Bohuslän, Skallehusl 
Bohuslän, Hermanö-Insel, Gröninge/Halland, Lahebia­
höhle/Skane, LundforslVästerbotten, Broberg/Bohus­
län, Stora Förvar/Gotland, Gullrum/Gotland, Hem­
mor/Gotland, Visby/Gotland, Visborgs Kungsladu­
gard/Gotland, Hoburgen (Fst. II)/Gotland, Alvenal 
Gotland, Ormöga/Öland, Gualöv/Skane, Limhamnl 
Skane, Ravlunda/Skane, Stehag/Skane, Löddesborgl 
Skane, Överstekvarn/Gotland, Gisslause/Gotland, Lag­
mansered/Västergötland, Karlstad (Fst. Grums)/Värm­
land, Sköttorp/Västergötland, Vaxtorp/Skane, Hästef­
jorden/Bohuslän, Laholm/Halland, MölndallBohuslän, 
Bjärtra/Ängermansland, Tuve/Bohuslän, Västra Frö­
lunda/Bohuslän Sotmyra/Uppland, Trönö/Hälsingland, 
Norrköping/Östergötland, Grums/Värmland, Sandba­
cken (Ot. von Uppsala)/Upland, Skattmansö/Uppland, 
Ölmanäs/Halland 
Finland: Otterböte/Kökar/Äland, Askola/Uusimaa, 
Kerava/Kymi, Alavus (Fst. Rautalanvainio)/Suomi, 
Honkajoki/Turku-Pori, Kuortane/Vaasa, Vantaa/Uusi­
ma, Korsnäs (Fst. Orrmoan)/Vaasa, Trofastbaekenl 
Vaasa, Kolsvidja/Äland, Teuva/Vaasa, Ähtävä/Vaasa, 
Kovjoki/Vaasa, Ylistaro/Vaasa, Nurmo/Vaasa, Ilmajo­
kiIVaasa, Muhos (Fst. Honkala)/Oulu, Ulvila/Turku­
Pori, Laihia/Vaasa, Vaasa/Vaasa, Pori/Turku-Pori, Pie­
tersaari/Vaasa, Närpio/Vaasa, Oulainen/Oulu, La­
pua/Vaasa, Alatornio/Lappi, Espoo/Kirkkonummi/Uusi 
ma, Ruukki/Oulu, VähäkyröIVaasa, Kiukainen (Fst. 
Uotinmäki)/Turku-Pori, Säräisniemi (Fst. Sillankor­
wa/Oulu, Wihanti (Fst. Pitkäsaari)/Oulu, Oulujoki/Ou­
lu, Luopioinen (Fst. Hietaniemi)/Häme, Liljendal (Fst. 
K varnbaeken )/K ymi 


