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Slahle- carbon isotope ineasurenients on ancient human bone have been use-el to 
detei mine- ihe- soure es of protein in ancient diel in many paris of the workl. Tbis 
technique has not yet been applied in ihe Baltic area, as it is not clear liou the 
complicated evolution of the Baltic Sea will affect the isotopic signatures of ihis 
important protein source. Here, we present firsl results of a e5"C study of 
n u lent Swedish elie-l. The bone samples chosen for lliese first tests were from a 
variety of sites anel lime periods. The e)"1 (l-values found are ven similar lo those 
obtained elsewhere in the world, such as Norway and North America. Individu
als from inland areas have terrestrial vallies, while those from coaslal areas have 
somewhat heavier values, as would be expected för a population consuming 
marine protein. Variability within populations is aboul lhe- same- as has been 
found elsewhere. These results suggest ihal lhe method is applicable to i lic 
Ballie region, and ihal lhe Ballie isotope- signature may noi be aa < omplicated as 
one might expeei. Further studies are warranled, so thal detailed dietary 
interpretations will be possible. 

Kerstin In/en. Arkeologiska Forskningslaboratoriet, Stockholms Universitet, 10691 
Sim kholm. Sweden. 
Erle D. Nelson, Department of Archaeology, Simon Fraser University, Burnaliy, B.C, 
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The general problem in reconstrutting past 
diet is to obtain reliable information of what 
human populations actually ate, which is not 
iice essarily well-represented by the food re
mains that are preserved in archaeological 
sites. In some circumstances, it is able to ob
tain direct dietary information from human 
remains by measuring their stable isotope ra
tios, or S C-values. This method has been 
used to determine the contribulion of C, 
plants (such as maize) in ancient diets (Vogel 
& van der Merwe 1977, Van der Menve et al. 
1981), and lo measure the relative contribu
tions of marine and terrestrial protein lo the 
elie-l of coastal populations (Tauber 1981 a, 
Chisholm et al. 1982; 1983a; 19836; Hobson 
& Collier 1984). In Sweden, as iu most north
ern areas, we lack the inference of C r p lan t s 
and we may be able to determine the relative 

amounts of protein from the marine bio-
sphere, as the Baltic was and continues to be 
an important protein source. However, the 
relatively simple isotopic circumstances of the 
open ocean may not be the case for the Baltic, 
with its brackish water and large influx of 
organic material from the large rivers in the 
north. Few studies on e5' \ ' . have previously 
been done in Seandinavia and none in lhe 
Baltic area. The pioneer work of Tauber 
(1981«. b; 1985) does not include the Baltic 
sea and nor does the work in Norway by Jo
hansen et al. (1986). Welinder (1984) and Ols
son (1986) describe the method's possibilities 
and complications regarding the Baltic sea, 
and Welinder also uses <5MC values when dis
cussing the diet at Alvastra from southern 
inland Sweden (Saelebakke & Welinder 1988), 
but no encompassing studies have been un-
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dertaken. This study was therefore done to 
test whether more detailed work on the Baltic 
sea is warranted. We have chosen a trial set of 
Swedish samples to test circumstances of dif
ferent places and different lime periods. The 
results are very promising and suggest thal 
more detailed studies would be fruitful. 

Materials and method 

It is known that the C / ^ ratio in human 
bone protein reflects that of the humaiVs di
etary protein (Vogel & van der Merwe 1977; 
DeNiro & Epstein 1978), and that different 
sources of protein may be isotopically charac-
terized in fractionation of the carbon isotopes 
depending on thcrmodyiiamie and kinetic 
processes. The carbon reservoirs of the ma
rine and terrestrial bio-spheres have a c5"C 
difference of about 7%o (Craig 1953), and 
this difference is maintained throughout the 
food chain (Chisholm et al. 1982). The å , 3C 
value can thereby tell us from where lhe main 
inlake of protein is derived, provided that we 
underställd the variability of the dietary 
sources and of the human populations con-
suming these diets, i.e. inträ and interpopula-
tion variability. Previous work (e.g. Lovell et 
al. 1 986) indicates that the variability within a 
group consuming the same food is about 
0.3 %o at one standard deviation (s.d.) and 
that humans living in northern latitudes con
suming only terrestrial C3 protein, on average 
have a (5I3C value of —20 to —21 %o, even in 
areas as different as British Columbia, Cana-
da, on the North Pacific (Chisholm et al. 
19836) and west Seandinavia on the Atlantic 
(Johansen et al. 1986; Tauber 1981a, b; 
1985). It is more difficult to defme an average 
c5''C value for populations consuming only 
marine protein, but it is about —12 to 
— 13%o in the North Pacific and the North 
Atlantic areas (Chisholm et al. 1983/»; Johan
sen et al. 1986; Tauber 1981a, b; 1985). 

In Sweden, as in other northern areas, 
humans consuming only terrestrial protein 
should have S C values similar to those in 
Norway (Johansen et al. 1986) and probably 
also to those in British Columbia (Chisholm et 
al. 1982) as the atmosphere is very well mixed. 
However, the marine component could be 

difficult to determine since the Baltic sea is 
very much smaller than other seas and also 
because it has a complex natural history. 

The Hallie sea of today is to be regarded as a 
great fjord-like estuary with a high variability 
in salinity in different areas, 2 -3 %o in the 
northern parts and up to 20%o in the south
ern parts. This makes the salinity the most 
important ecological factor in the Baltic (Elm-
gren 1984). The prevailing conditions of to
day, such as the brackish water, has mainly 
been the same for the last 3 000 years (Igna-
tius et al. 1981). The brackish conditions 
make the flora and fauna of the Baltic sea less 
diverse than in other seas, and the prevailing 
species are smaller and also grow more slowly 
(Elmgren 1984). The largest input of terrestri
al organic carbon into the Baltic sea today 
comes frenn the rivers in the gulf of Finland 
(25 g Cni"-y _ 1 ) , a.s compared to the Baltic 
proper (Fig. 1), our study area (4 g Cm~ 2 y - 1 ) 
(Elmgren 1984). 

We believe that the prospects for testing the 
S C method in Swedish archaeological sites 
are good due to following facts: (1) there is a 
good agreement on terrestrial values between 
Norway and Western Canada (Chisholm et al. 
19836, Johansen et al. 1986), (2) measure
ments of phytoplanktonic foodwebs in the 
Baltic show similar e513C values as do marine 
ones (Broman et al. 1990), (3) there is not too 
high an input of terrestrial organic carbon 
into the study area, (4) we have Stone Age 
bones from coastal sites and a large quantity 
of material from other sites. We have also 
some independent information regarding the 
diet from the different sites. 

Bone samples were selected to be representa
tive of different Swedish archaeological sites 
(Fig. I), i.e. some coastal by the Baltic (Skate-
hohn, Ire), one from the Swedish west coast 
(Tolleby), and some inland sites (Tuna, Birka, 
Leksand). The samples were from various 
time periods, ranging from Mesolithic to Ear
ly Medieval Time. From some sites (Leksand 1 
[ n a 11], Leksand 2 [«=10] , Tuna |H = 7 | ) , 
there is a sufficient number of individuals to 
provide firsl tests ol intrapopulation variabil-
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1 Skaleholm 
2 Ire 
3 Tolleby 
4 Tuna 
9 Birka 
6 Leksand I 
7 Leksand II 

Pig. 1. Map of Seandinavia with study 
sites, and lhe Baltic sea with lhe Ballie 
proper and lhe gulf of I-inland. 1) 
Skateholm, 2) Ire, 3) Tolleby, 4) 
luna, 5) Birka, 6) Leksand I, 7) Lek
sand II. — Karta över Skandinavien 
med undersökningsorter saml egent
liga Östersjön och Finska viken mar
kerade. 

ity. A list of the various sites and number of 
individuals is given in Table 1. The size of the 
samples was in all cases 1 g of ground bone 
from skulls, which were treated according to 
Brown et al. (1988) where high molecular 
weight (MW) remnants (> 30 kD [kilo Dalton]) 
of bone collagen were extiaeted. This method 
is highly specific for large collagcnous protein 
fragments which are unlikely to contain suffi
cient contaminants io confuse the measure
ments. Sample yield, an indicator of the qual
ity of the collagen, is given in Table 1. 

The Mesolithic site Skateholm provided six 
samples, four from Skateholm I, and two 
from Skateholm II. Skateholm, perhaps the 
largest Mesolithic cemetery in Europé, is situ
ated on the southern coast of Scania off the 
Baltic sea (Fig. 1), at that time the Litorina Sea 

(Larsson 1988). The settlements were situated 
on an island in a lagoon. There are reasons to 
believe that the lagoon varied in salinity, from 
fresh water to marine from its inner paris lo 
the outer (Jonsson 1988). Two 8 C values, 
— l(i.8%o and — 20.1%o have earlier been 
published from Skateholm I (Håkansson 
1982; 1984). A single S iSC value is published 
from Skateholm III, - 1 8 . 6 % o (Price 1986), 
where the previous values also are discussed; 
however, it is not clear from which graves the 
samples were taken. Price (1986; 1989) also 
performed trace element analyses (Sr, Zn, Fe) 
on tbc skeletons from Skateholm I and II and 
measured the calcium content. Trace element 
analysis (Se, Cu, Zn) by Arrhenius (1990), 
showed higher copper values, which was ex
plained as the mesolithic population having 
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had a high intakt- of gastropods, arthropods 
and mollusks. We get other additional dietary 
information from the faunal vertebrate analy
sis byjonsson (1988), which points towards a 
Utilization ofall available resources within the 
area, i.e., marine, lacustrine and terrestrial. 
No evaluation regarding their relative impor
tance is done. 

The Middle Neolithie coastal site Ire, Hang
var parish, is situated on the north west coast 
of tbc island Gotland (Fig. 1), in the middle of 
the Baltic sea (Janzon 1974). The site has been 
dated to 2134-3028 B.c... i.e. at a time when 
lhe Baltic was more saline than today. Ire, a 
hunter-gatherer site, holds a unique position 
amongst either Middle Neolithie sites on Got
land in that it bas the highest frequency of fish 
bones so far found (Ekman 1974). It also has a 
high frequency ol seal bones, almost ten times 
as high as the second most common niamnial, 
wild boar. Trace element analyses (Cu, Zn, Se) 
on the skeletons from Ire have been per
formed by Arrhenius (1990). The main econo
my seems to have been based on hunting and 
fishing, i.e. according to above faunal analy
ses, predominantly marine resources. 

The seven samples from Tuna, Alsike par
ish, Uppland, derive from a boal-grave field, 
belonging to the Vendel and Viking period 
(Arne 1934). The site is situated inland at lake 
Mälaren (Fig. 1). The general interpretation 
of i hese boat gravefidds, being connected to 
the name 'Tuna', points to an economy based 
on trade. Given its location, the inhabitants 
probably had a diet of predominantly terres
trial protein. According to the trace element 
(Cu, Zn, Se) analysis by Arrhenius (1990), 
three individuals have a differing, higher, val
ue of selenimn than the rest of the popula
tion. 

The Medieval graveyard at Leksand, situated 
on a cape in the river Öster Dalälven (Fig. 1), 
is an inland site not far from the lake Siljan. 
The samples come from a graveyard found 
under the present church during a restoration 
in 1971 (Serning 1982). The Leksand I sam
ples are Medieval and lhe Leksand II samples 
belong to tlie 17lh century (Arrhenius 1990). 
The main economy was based on hunting, 
fishing, farming and iron production (Serning 

1982), i.e. a dependence on terrestrial diet. 
Trace element analyses (Cu, Zn, Se) have been 
performed on the samples from Leksand by 
Arrhenius (1990). High selenium values in the 
populations from Leksand have been inter
preted as deriving from a large consumption 
eif sailed herring (op. cit.), i.e. not necessarily 
marine fish. 

The one sample from Tolleby, Bohuslän is a 
stray find (Fig. 1). It was found nearby the 
Tolleby gravefield in Bohuslän on the west 
coast of Sweden. It has not been dated but is 
to be regarded a.s a find from a site belonging 
to early Iron Age (Migration period). 

Two of the samples from the Viking Age 
settlement on Birka derive from a grave con
taining two male skeletons, interpreted as a 
warrior buried with his slave (Holmquist-
Olausson 1990). The third sample comes from 
gravefield no. 116, Al , an adult woman 
(Holmquist-Olausson unpublished report). 
Birka, on the island Björkö, is situated in lake 
Mälaren (Fig. 1). The main diet should, ac
cording io Ericsson et al. (1988), have consist
ed of domestie animals such as cattle and 
pork. The only true marine influence in the 
diet, although a minor contribulion, comes 
from marine water fowl thal had been eaught 
in the archipdago off the Swedish coast 
(Ericsson 1987). 

Results 

The largest constituent protein of bone is in-
soluble collagen. Burial circumstances may re
sult in diagenetic processes which solubilize 
and remove this protein, or otherwise cou-
taminate it, yidding erroneous isotopic meas
ures. This is a very serious problem in radio
carbon dating, but must also be taken into 
account in stable isotope studies. The preser
vation of the bone collagen tan bc judged by 
the collagen yield from the bone extraction 
and by the carbon/nitrogen ratio, which for 
collagen is about 3 (Ambrose & DeNiro 1987). 
As shown in Table I, the older samples yielded 
least collagen, and not all the old samples 
were measurable. We exduded samples with a 
C/N ratio different from 3.0 ± 0.3 or having a 
collagen yield less than 0.5%. In future works 
this means that larger amounts of each sample 
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Table I. Bone samples from different Swedish sites. Stable carbon analysis reported in permille e5MC witli 
respect lo ihe PDB standard, collagen yield in % and carbon/nitrogen ratio. — Benprover från olika svenska 
fyndorter. Analys av stabila kolisotoper, <J"C, angivet med hänsyn till PDB standarden, kollagenutbyte 
angivet i % och kol/kväve kvot. 

Site 

Skateholm 28 
Skateholm 29 
Skateholm 30 
Skateholm 31 
Skateholm 32 

Ire 1 
Ire 2 
Ire 3 
Ire 4 

lolle-liy 42 

Tuna 34 
Tuna 35 
Tuna 36 
Tuna 37 
Tuna 38 
Tuna 39 
Tuna 40 

Birka 41 
Birka 24 
Huka 43 

Leksand 3 
Leksand 4 
Leksand 5 
Leksand 6 
Leksand 7 
Leksand 8 
Leksand 9 
Leksand 10 
Leksand 1 1 
1 .eksand 12 
Leksand 13 

Leksand 14 
Leksand 15 
Leksand HJ 
Leksand 1 7 
Leksand 18 
Leksand 19 
Leksand 21 
Leksand 22 
Leksand 23 

Collagen yield % 

0.4 
0.3 
0.9 
1.3 
0.2 

1.5 
7.2 
2.5 
1.2 

3.3 

4.1 
3.4 
4.4 
2.7 

12.3 
6.4 
5.2 

1.7 
2.8 
4.4 

3.9 
11.8 
6.9 
4.6 
4.4 
5.6 
0.9 
4.3 
9.2 
6.5 
0.4 

12.9 
19.9 
18.3 
16.0 
18.6 
10.8 
9.7 

17.2 
3.2 

C/N 

8.0 
6.9 
-
3.0 
-
3.0 
-
-
2.9 

2.8 

2.9 
2.9 
2.8 
2.8 
2.8 
2.8 
2.8 

3.0 
2.9 
-
_ 
2.8 
2.7 
2.7 
2.7 
2.7 
3.0 
-
-
2.8 
-
2.7 
-
-
2.8 
2.9 
-
-
-
-

<513C 

- 2 4 . 8 0 
- 2 4 . 5 1 
- 1 6 . 2 9 
- 1 6 . 1 5 
- 2 6 . 8 2 

- 1 5 . 2 7 
- 1 4 . 2 5 
- 1 5 . 1 6 
- 1 5 . 0 5 

- 2 0 . 6 8 

- 2 0 . 1 4 
- 2 0 . 8 2 
- 2 0 . 5 7 
- 2 0 . 5 1 
- 2 0 . 7 8 
- 2 0 . 3 6 
- 2 0 . 2 5 

- 1 9 . 8 6 
- 1 9 . 7 9 
- 2 0 . 9 0 

- 2 0 . 7 0 
- 2 1 . 2 6 
- 2 0 . 9 2 
- 2 1 . 1 4 
- 2 1 . 2 0 
- 2 0 . 9 8 
- 2 0 . 8 9 
- 2 0 . 2 2 
- 2 0 . 8 5 
- 2 0 . 4 7 
- 2 1 . 4 4 

- 2 0 . 9 8 
- 2 0 . 6 3 
- 2 0 . 7 6 
- 2 0 . 6 3 
- 2 0 . 9 8 
- 2 0 . 6 4 
- 2 0 . 5 6 
- 2 1 . 0 9 
- 2 0 . 7 4 

xö"C 

n = 2 
x = - 16.22 

R = 4 
x = - 1 4 . 9 3 
sd = 0.46 

n = 7 
x = - 2 0 . 9 
sd = 0.26 

n = 3 
x = - 2 0 . 1 8 
sd = 0.62 

n = 1 1 
x = - 2 0 . 9 2 
s d = 0 . 3 6 

n = 1 0 
x = - 2 0 . 6 9 
sd = 0.33 

might be necessary. The e5' *C values were 
measured using a VG Isotech Prism mäss 
spectrtimeter with a nieasurement uncertainty 
<0.1%n, which is negligibly small compared 
to the differences and variations found in 
lliesc studies. The results, reported as usual 

2-945821 

with respect to the PDB (Pee Dee Belemnit) 
standard, are given in Table I. Following the 
quality criteria above, four of the samples 
from Skateholm were exduded from the anal
ysis. 

In general, one can say that the results are 
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Table 2. Siles in chronological order and according loJohansen's et al. (1986) suggested nomenclature for 
quantitative dietary lerms. — De undersökta orterna i kronologisk ordning och enligt en av johansen et al. 
(1986) föreslagen nomenklatur gällande dietens kvantitativa fördelning. 

Site Location Age Diet 

Skateholm 
Ire 
Tolleby 
Tuna 
Birka 
Leksand 1 
Leksand II 

Coastal 
Coastal 
Coastal 
Inland 
Inland 
Inland 
Inland 

Mesolithic 
Neolithie 
Early Iron Age 
Viking Age 
Viking Age 
Medieval 
1 Vth Cenlury 

Mixed 
Mixed excess marine 
Predominanllv lerrestrial 
Predominantly lerrestrial 
Predominantly terrestrial 
Predominanllv terrestrial 
Predominantly terrestrial 

as expected, i.e. coastal areas have heavier 
values and inland areas are lighter. The heavi-
est values (average —14.2 %o) are from the 
Neolithie coastal site Ire and the lightest val
ues (average — 21.4%o) from the younger Me
dieval inland site Leksand I. These are totally 
in accordance with the main hypothesis. The 
variation (at 1 s.d.) for each site except Skate
holm {n — 2), was low, ranging from 0.26 for 
Tuna (w = 7), to 0.62 for Birka (w = 3), showing 
that ($'SC values were homogenous within 
each population. As expected for people liv
ing in northern latitudes consuming only C3 

plants and other terrestrial protein, the inland 
areas have e5'3C-values that fall within the 
range — 20 to — 21 %o, comparing well with 
the values from British Columbia and Norway 
(Chisholm et al. 1983; Johansen et al. 1986). 
While the numbers of individuals yet analysed 
is small, the variability found for the Tuna 
group was very similar to that found by Loveli 
et al. (1986) for a group of plains hunter-
gatherers, and further supports the concept 
that the e5MC variability observed at lower lev
els of the food chain is decreased in the upper 
levels by the averaging effect. 

We were uncertain what to expect for the 
coastal samples, as we do not yet have a finn 
understanding of the Baltic isotopic signature 
and its changes över time, and as it is also 
highly likely that the coastal individuals were 
consuming some terrestrial food. The results 
are surprisingly close to those obtained in very 
different situations. The heaviest value is 
—14.2%o from Ire, as compared to — 13%o 

for a British Columbian population which is 
thought to be almost entirely dependent on 
Pacific Ocean protein (Chisholm et al. 1983), 
and to values for two Greenland Eskimos eat
ing Atlantic protein (Tauber 1981). Further, 
coastal values found by Johansen et al. (1986) 
for mixed terrestrial/Atlantic marine diets in 
northern Norway are similar to those from 
Skateholm. The results suggest that Swedish 
values are within 1 %o of the Norwegian and 
Canadian values, and provide good reasons to 
be optimistic that the method can provide 
detailed dietary information for the Baltic 
area. 

Di.vrM.wion 

While we do not yet have sufficient data to 
provide detailed dietary analyses, we can ten-
tativdy begin to compare the dietary informa
tion for these sites with those of other studies. 
For these comparisons, we use the quantita
tive nomenclature suggested by Johansen et 
al. (1986) to obtain the dietary distributions 
for our sites shown in Table 2. 

Tauber's isotopic results (1982) have led to 
a generalized dietary model for Mesolithic 
and Neolithie Seandinavia. It is thought that 
Mesolithic coastal sites were strongly reliant 
on marine resources, while in Neolithie and 
låter times the diet was strongly based on ter
restrial resources. The results of this study are 
apparently discrepant, in that Mesolithic Ska
teholm seems lo depend less on marine 
sources than Neolithie Ire. These apparent 
differences require detailed examination. Ska-
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teholm is a coastal site but it is situated on an 
island within a lagoon where fresh-water con
ditions prevail close to the shore. Jonsson's 
(1988) faunal analysis for Skateholm condud-
ed, "the greater majority of aquatic fauna 
identified at Skateholm I is of fresh-water spe
cies, albeit many from a brack-water environ
ment". These Mesolithic people were perhaps 
obtaining their protein from the nearby shore 
where the isotopic signature was probably 
strongly terrestrial. This explanation needs 
detailed further testing. 

The Neolithie site Ire, on the other hand, is 
Neolithie in age but not in economy. The 
archaeological data indicate the main econo
my on Golland during Mesolithic and Middle 
Neolithie times to be based on marine re
sources (Österholm 1989). 

These results remind us that over-general-
ization can be misleading, and there was per
haps no single resource-use strategy in the 
Mesolithic or the Neolithie. Rowley-Conwy 
(1981) suggests that there could have existed 
different types of settlements: (a) year-round 
settlements, (b) seasonal settlements and (c) 
specialized hunting sites. Isotopic studies may 
be able to aid us in distinguishing some of 
these specialized sites. (Fortunatdy, as a con
dition for being dassified as a year-round set
tlement, the site has to be connected to a 
nearby gravefield from which samples may 
be obtained.) Permanent inland populations 
should have predominantly terrestrial isotope 
signatures (unless there is trade involved); 
populations at the coast should have a strong 
marine influence, while those seasonally mov-
ing from the interiör to the coast would have 
intermediate values. 

Both Skateholm and Ire are year-round 
settlements, as indicated by the faunal analy
ses and by the nearby grave-fields. Both uti-
lized the resources that were locally available. 

The sample from Tolleby is a stray find and 
we have no archaeological dietary information 
to compare our result with. However, one can 
say that this person didn't seem to eat much 
fish even though he was found on the west 
coast of Sweden. 

Both Tuna in Alsike and Birka should, ac
cording to the archaeological evidence, have 

had a diet consisting mainly of terrestrial pro
tein, which corresponds perfectly well with 
the measured <JMC values. Any marine contri
bulion can only have been of minor signifi
cance. The archaeological record also indi
cates that the two populations frenn Leksand 
had a diet based on terrestrial protein, which 
fits well with the å C data. However, high 
selenium values were found in three individu
als from Tuna, as well as three individuals 
from Leksand I and the whole population of 
Leksand II. Since Swedish soils are poor in 
selenium, high Se values in skeletal material 
must derive from an intake of something very 
"r ich" in Se. There are three possible alterna
tives, (a) marine fish, (b) intestinal food such 
as liver, kidney e t c , and (c) reindeer meat 
(Livsmedelsverkets tabeller 1988). We can ex
d u d e marine fish according to the t5uC values 
which all points towards a terrestrial diet. In-
takes of large amounts of intestinal food 
—liver, kidney etc.—should also be reflected 
in high copper values, which aren't found (Ar
rhenius 1990). This leaves reindeer meat. Is it 
possible that we have evidence for trade? The 
place-name Tuna is connected with trade, and 
so the concept is not entirely far-fetched, and 
the same could hold true for Leksand. Were 
iron and iron produets going north in ex
change for reindeer meat? This speculation 
will require much further testing, but it is an 
interesting possibility. 

Condusion 

The carbon isotopic method works, in gener
al, for studying ancient diet in Sweden. Our 
results are very similar to those obtained else
where, perhaps surprisingly so; Swedish in
land, terrestrial populations have on average 
values of — 20.7%o which compares with 
— 20.9 %o for North America. The observed 
variation within a population is also about the 
same 0.39 (1 s.d.) compared with 0.3 (1 s.d.) 
for a North American population. Values for 
coaslal populatiems range from — 14.25%o to 
— 16.29 %o, as expected both from archaeo
logical data and from other e5l3C studies. 
However, these are first tests, and before 
more detailed interpretations can be made we 
will need to underställd the Baltic sea better. 
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Sammanfattning 

För att fastställa proteinkällan i den forntida 
dieten har mätningar av stabila kolisotoper på 
forntida skelett, använts i många delar av 
världen. Denna teknik har ännu inte applice
rats i Östersjöområdet, då det inle är klart hur 
Östersjöns komplicerade utveckling kommit 
att påverka isotopsignaturen från denna vik
tiga preiteinkälla. Vi redovisar här de första 
resultaten från en c$'3C-studie av forntida 
svensk diet. De utvalda benproverna för 
denna första studie kommer ifrån olika lokaler 
och tidsperioder. De erhållna Sl "'C-värdena 
uppvisar stora likheter med de resultat som 
erhållits från andra håll i världen, såseim 

Norge och Nordamerika. Individer från lo
kaler i inlandet uppvisar terrestra värden, me
dan individer från kustlokaler uppvisar något 
tyngre värden, såsom kunde fömintas av en 
population som endast ätit marint protein. 
Variationen inom en population är ungefär 
densamma som på andra håll. Resultaten visar 
att metoden är användbar inom Östersjö
området, och att Östersjöns isotopsignatur 
kanske inte är så komplicerad som man kun
nat fön'änta sig. Ytterligare undersökningar 
behövs dock för att möjliggöra detaljerade 
studier av forntida diet. 
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