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Abstract 

Thi s art icl e dea ls w ith th e re lati o nships o f two Neolithic po tte ry s ty les. Typica l Comb Ware 
(Ka II ) and Late Comb Ware ( Ka III ), fro m the 1997 excavation of th e Vantaa Maari nkunnas 
site, so uth e rn Finland . w ith a Spec ia l foc us on th e chrono log ical , typo log ica l, and func ti o na l 
aspec ts of the potte ry. In additi o n to ana lyses of typo logy and hori zo nt a l and ve rti ca l s trati gra
ph y, radiocarbo n dates o f th e o rga ni c c ru st and birch bark p it ch on ce rt a in vesse ls a re used to 
s tud y th e c hronology of Comb Cera mi cs at Maarinkunnas. Lipid analyses of th e c ru st, whi ch is 
usua ll y ass um ed to consis t of anc ient food remains, provide new in fo rm ati o n abo ut poss ib le 
uses of Comb Cera mic potte ry. 

1. lntroduction and Research History 

The 1997 excavation at the Maarinkunnas site in Vantaa yie lded a !arge amount (c. 
180 kg/ 1 15 857 sherds) of Comb Ceramic pottery that can be coarse ly divided into 
two typo logica l categories , Typica l Comb Ware and Late Comb Ware . In addition, 
some Late Stone Age Asbestos Ware, some Corded Ware , and a few sherds that 
may possibly be c lass ified as Early Comb Ware were inc luded in the assemblage. 

Comb Ceramics have been studi ed o r touched on in various contexts by several 
Finnish archaeo log ists, onl y a few of whom will be menti o ned he re. The first 
scholar to write abo ut the Stone Age and about Comb Ware was Julius Aili o. Hi s 
two-volume book from 1909, Die steinzeitlichen Wohnplatzfunde in Finland /- II , 
provides a re view of the Stone Age pottery finds known at the time. Sakari Pä lsi's 
doctoral di ssertati on, Riukjärven ja Piiskunsalrnen kivikautiset asuinpaikat Kauko
lassa ( 1920), dea ls with a pair of occupati on sites in Kare li a and examines the 
decoration styles o f the potte ry. The most significant Comb Ware scho lar, however, 
was Aarne Äyräpää (E uropaeus) . Hi s 1930 publication Die relative Chronologie 
der stein ::.eitlichen Keramik in Finnland I & II , in part icular, has become a corne r
stone of pottery resea rch. lt introd uces a style division and an outline of the styl e 
characteri st ics of Comb Ware, the main features of wh ich are st ill va lid today, and 
presents a re lat ive Comb Ware chrono logy based on the e levat ions of occupat ion 
s ites above sea leve l. In hi s later study, Den yngre stenalderns kronologi i Finland 
och Sverige ( 1956), Äy räpää expanded hi s potte ry chrono logy. 

Three master's theses dealing with Comb W are typo logy also bea r mention. In 
his 1978 study Kymin Niskasuon keramiikkalöydöt , Jyri Kokk onen used nume rical 
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taxonomy to classify the Typ ical and Late Comb Ware of the Niskasuo occupation 
site in Kymi. Anne Vikkula' s thesis Vantaan Maarinkunnas-Stenkulla - tutkirnuk 
sia Uske la-keramiikan alalla ( 198 1) focuses part icu larl y on Late Comb Ware. The 
most recent treati se of the subject is probably Minna Hautio 's Kampakeraamise11 
ilmaisun sosiaalianlropologinen tulkinta ( 1998a) . l t concentrates on the relation 
ship between the Jäkärlä group and the rest of Comb Ceramics. The problems 
concerning the Jäkärlä group have previously been extensively discussed by Torsten 
Edgren ( 1966) and Henrik Asp lund ( 1995, 1998). 

Other studies include Torsten Edgren 's 1982 paper Formgi vning och funktion -
en kamkeramisk studie , which discusses the shape, decoration , and manufacture of 
Comb Ceramic vesse ls. Pottery manufacture, function , and chronology were a lso 
exam ined by Milton Nufiez in his 1990 paper On Subneo lithic Po1te1y and its 
adoption in late Mesolithic Finland. C. F. Meinander discussed the dating of 
Typical Comb Ware in the Lake Saimaa region in his 1948 paper Vehmersa/men 
Roikanmäen kivikautinen asuinpaikka. His paper Radiokarbondateringar ti/1 Fin
lands stenalder ( 1971) also addressed questions pertaining to the chrono logy of 
Stone Age pottery. Oili Räihälä 's paper A Comb Ware House in Outokumpu Sätös 
- Same remarks on the application of ceramic typologies deals , among other 
things , with probl ems of Comb Ceramic dating and typology. Comb Ceramic 
chrono logy is also discussed in the studies of shore displacement chrono logy by 
Ari Siiriäinen (e.g., 1974, 1978, 1982) and Milton Nufiez ( 1978) , among others. 

Former research, especia ll y, used to regard sty les of pottery decoration as di s
tinct chrono log ical units (e.g., Europaeus-Äyräpää J 930 and Äyräpää J 956; Luho 
1948 and 1955; Meinander 1948 and 197 1; Rauhala 1977; Huurre 1979). For 
example, the Typical Comb Ware style phase Ka II: 1 was cons idered older than 
style phase Ka II :2. The assumption was that Comb Ceramics formed an evolution
ary sequence. The Earl y Comb Ware phase was seen as a period of familiar ization 
with pottery manufacture and learning to master it. Jt was followed by an upward 
trend that climaxed in the so-ca ll ed Apex Sty le of Typical Comb Ware . Subse
quently , the skill was for some reason lost, and a period of decline e nsued, repre
sented by the shift from Ka II:2 to the Late Comb Ware sty le phase Ka lll : l (i.e., 
Uske la Ware), which has even been ca lled the degenerate style. As far as I am 
aware, no-one has to date come up with a concrete reason for the " rusting" of 
pottery manufacturing skill s. It has mere ly been generally supposed that the arriva l 
of the Corded Ware Culture caused a steep decline in the Comb Ceramic Cu lture 
(Edgren 1984: 87; a lso Salo 1997: 45-46). 

More recent research questions the clistinct chrono logica l divi s ion between the 
Comb Ceram ic sty les. As regards the Jäkärlä gro up , its contemporaneity with 
Typica l Comb Ware was noted already by Äyräpää (Europaeus-Äyräpää 1930: 
178- 179). Jyri Kokkonen found in his studies ofthe Kymi Niskasuo pottery ( 1978: 
75) that no consistent ch ronolog ical difference cou ld be established at least be
tween the Typical Comb Ware subgroups Ka II: 1 and Ka 11 :2. Accord ing to Oili 
Räihälä ( 1996: 1 16), at Outokumpu Sätös the pottery sty les Ka ll:2 and Ka 111 are 
practically contemporaneous. The Typical Comb Ware subgroups Ka II : 1 and Ka 
ll:2 have often been treated as a sing le sty le in studies concerned with Comb 
Ceramic chronology (e.g. , Siir iäinen 1974; ufiez 1978). Recent radiocarbon dates 
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of potte ry from Maarinkunnas indicate some c hro no log ical di stinction between 
Typica l and Late Comb Ware, but at the same time a few of the Late Comb Ware 
dates (Table 5) appear to be s li ghtl y o lde r than the Ka Tl dates . What could be the 
meaning of these dates? 

Answers to thi s questi on can be sought in the proble ms encountered in pottery 
cl ass ification. The style divi sion of Äyräpää may no lo nge r be tota ll y re levant or 
prec ise eno ugh, s ince its traditional c lass ifi cati o n sys te m, whi ch is based o n pil ot 
type examples, leads to averaging o ut the Features and Featu re combination s char
acteri sti c of a ce rta in class (Kokkonen 1982: 8- 9; Hautio 1998a: 25). Thi s results 
in diffi culti es in - if not even the imposs ibility of - c lass ifi cat io n: a partic ul ar 
sherd may be ass ignable to two or even more c lasses . Thus, pieces of pottery may 
be g ive n "wrong" styl e des ignatio ns, and the error is repeated in chronol og ica l 
studi es. 

On the other hand , it is possib le that the different ceramic styles rea ll y we re 
contemporaneous. l f that is the case , the answer to the question may li e, for 
examp le, in the soc ial and/or cultural environment of the pottery manufac turers 
and users, and a variety of exp lanations are poss ible . Situations like thi s have o ft en 
led to contemp lat ing the ti es between pottery styles and ethni c ity (e.g. , Edgren 
1966; Aspl und 1995 and 1998) or ex pl a ining the ex istence of ceramic subtypes 
from the point of view of group identity (e.g., Hautio 1998a). Vari atio ns in decora
tion can also be seen to d isplay subgro up identity - fo r example, it is poss ible that 
a certai n type of decoration is the " prope rty" of an indi vid ual or a fam il y in the 
community. According to C. F. Meinander, the pottery asse mblage from Vehmer
salmi Roikanmäki includes two di stinct groups of sherds be lo nging to the same 
genera l Ka II: 1 style, suggesting the ex istence of two househo lds, each with a 
s li ghtl y different pottery decoration des ig n (Me inander 1948: 30- 3 1 ). In addition 
to the soc io- and ideotechnic function s, pottery also has its technomic , or practical, 
function (Binford 1962; see also Hauti o 1998b : 12) . lt is poss ible that contempo
rary vesse ls of different styles have served different functions. Some kinds of 
vesse ls may, fo r example, have been better suited for food storage, whil e others 
may have se rved better in the preparation of foods or beve rages . 

The a im of thi s paper is to exam ine the M aarinkunnas potte ry, es pecially the 
re lat ionsh ip between its typology and the rad iocarbon dates fro m the c rust and 
birch bark pitch ad herin g to the pot sherds, and to examine the possible practica l 
function s, both of pottery in general and of particular pottery sty les. The study also 
makes use of lipi d ana lyses o f the crust. 

2. The stone age occupation site at Maarinkunnas and its comb 
ceramic assemblage 

2.1 The location anci topography qf' the site 

The M aarinkunnas site li es o n a gentle westward s lope on the eastern shore of the 
Kera va njoki Ri ver, in the suburb of Hakki la, eastern Yantaa (Fig. 1) . The site area 
continues north ofTikkuril anti e (forme r Kuriiriti e) road , where it is ca lled Stenkul -
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Fig. /_ View across the Ri ver Keravanjoki towards Maarinkunnas. The occupa ti o n site lie s in the 
m iddl e o f the pic ture; ehe 1997 excavation a reas were locat ed behin d th e woods . Photo: Nar io11a/ Board 
ofA11tiquitiesl Sirpa Leski11 e11 1997. 

la. The area formerly fo rmed a part of the field s and gardens of Stenkulla manor 
and has been under culti vat io n for a lo ng time. The s lopes and terraces of fo rmer 
coastlines have consequent ly been ob literated. The lower e levatio n limit of the 
occupation s ite is c. 2 1 m, whil e the upper limit is around 25-26 m above sea leve l 
(Fig. 2). Due to vari ous building proj ects, arc haeo logical excavatio ns have been 
carried out in the area by the National Board of Antiquities in 1976 and 1979 (Lea 
Yäkeväinen) , 1996 (Kaarl o Katiskoski) , and 1997 (Sirpa Leskinen) . 

In 1997 an extensive excavatio n was carried out at M aarinkunnas because of a 
pl an to build apartment houses in the area1

• The affected lot covered an area of 
44 12 m2

, 570 m2 of which were excavated. A thi ck layer of garden so il covered the 
excavati on area, but under the soil a cu ltu ra l layer was di scovered , ra ng ing in 
thickness from a few centimetres to 50- 100 cm. Few fea tures were prese nt: in 
addition to some pits wi th sta ined and sooty sand , on ly a sma ll hearth was uncov
e red in the upper part of the site. A rad iocarbon date (He la-238 5 1 10±75 BP, 
unca lib. ) pl aces the hearth w ithin the time of Typica l Comb Ware (Ta bl e 5). 

The excavation y ielded a !arge co ll ection of finds2 that inc ludes c lay ido ls and 
the ir frag ments, amber pe ndants and buttons , flint , quartz and s late impl e ments 
(adzes, c law-edged "adzes" , whetstones , scrapers , ar row heads, line s inkers, e tc. ), 

1 The excavatio n report is kept in the a rchi ve o f" th e Na ti o nal Board o f A ntiqui t ies , Department o f 
Archaeology. 

' The fincl s have been cata log ued uncle r th e rnain numbcr N M 30464: o nl y th e sub-numbers w ill be 
used in the tex t below. 
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Fig. 2. Ge ne ral rnap o f Maa rin 
kunnas-Stenkull a a rca. Excava1ion s: 
1) Maarinkunnas 1997. 2) M aarin 

kunnas 1976. 3) Slenkul la 1996. 
4 ) Stenkulla 1979. Excavation areas 
in 1997 co ve red aboul 13% of the area 
th at was to be de stroyed by building 
acti v i ties. 
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burnt bone, including a few bone imple ments, and c harred nut shell s. The majority 
of the assemblage, however, consists of pottery, which compri ses 82% of the finds 
by numbers, and 79% by weight. 

2.2 Classifica tion of lhe material 

The pottery discovered in the earlier excavations of Maarinkunnas - excl udin g the 
Corded Ware and the Asbestos Ware - has been identifi ed as Typical Comb Ware 
and Uskela Ware by Yikkula ( 1981 ). In the presen t study the pottery has been 
classified acco rdin g to Aarn e Äy räpää 's ( 1930) system complemented by subse
que nt researc h results ( Kokkon en 1978; Yikkula 1981; Hautio 1998a, amo ng oth
ers) . The decoration e le ments and the ir combinations on the pot sherds have been 
used to des ignate the she rds as Äyräpää 's sty les Ka II : 1, Ka II :2 and Ka lll: 1, even 
though Äy räpää ' s imprec ise and desc riptive system based on pilot type exampl es 
has sometimes been diffi cult to fo llow (cf Räihäl ä 1996: 99, 103- 104). 

The 1997 asse mbl age from Maarinkunnas includes a total of 115 930 pot sherds. 
This study exc ludes , in add ition to the Corded Ware and the Asbestos Ware , the 
undecorated body sherds of Comb Cerami c vesse ls3

, leaving 26 069 sherds as the 
primary research material. Jt has been customary in pottery studies to inc lude only 

1 A few sherds (:9 13. :8465) resemble Earl y Comb Wa re and have a lso been exc luded from the 
ana lys is. 
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decorated rim sherds (Kokkonen 1978: 26- 29 ; Yikkul a 198 1: 12), and occasionall y 
also !arge decorated body sherds that can be ass igned to the same vessels as one or 
severa l of the rim sherds (Rauha la 1977 : 2 1 ). To ensu re the representati veness of 
the material, the present study inc ludes a ll decorated body sherds - in spite of the 
fact that a !arge number of these were unc lass ifi ab le due to the small s ize of the 
fragments. 

A total of 14 152 pot sherds , o r 54.3 % of the primary material, have been g ive n 
style designations (Tabl e 1 ), leav ing s li ghtl y less than half uncl ass ified due to 
small size and/or Jack of decoration e lements (unidentifi ed). Among the identified 
pot sherds, 1732 (12.2 %) are from the vesse l rim , while 12 408 (87.7 %) are body 
sherds, and 14 (0.1 % ) are base sherds. 

2.2. I The Comb Ceramicsfrom Maarinkunnas 

Potte ry decoration consists of three levels: the decoration e lements, the motifs, and 
the compos ition (e.g., Hautio l 998a: 19-20; Kokkone n 1978: 35). The clearest 
example of a decoration element is the presence or absence of a comb imprint . 
According to Anne Vikkula's definition, the presence of a comb imprint defines a 
sherd as Typical Comb Ware, whereas Late Comb Ware Jacks comb imprints 
altogether (V ikkula 1981 : 2 and 47). The presence of a pit, on the other hand , is not 
necessaril y sufficient for class ificati on (cf Haut io 1998a: 29) - at least if the sherd 
is very small. The classificati on of !arger sherds is more re liable, si nce they often 
retain at least part of the composition of the decoration. C lass ifying small sherds of 
Ka lil is problematic , whi Je the decoration e lements of Ka II : 1 are often so close 
together that even small sherds contain fragments of comb imprints. This may lead 
to an overrepresentation of Typical Comb Ware in the c lass ified collection. In the 
Maarinkunnas assembl age , 9942 sherds have been classified as Typical Comb 
Ware, and 3847 as Late Comb Ware (Tab le l. ) 

The most common and, indeed, practically exclusive, decoration e lements on 
sherds class ified as Typica l Comb Ware are comb imprints and pits . In Ka II : 1 
vessels , in particular, comb imprints fo rm horizontal bands where the imprints 
slant towards the ri ght. The comb imprint motifs usually alternate w ith horizonta l 
cha in s of ro und pits of equ al size (Europaeus-Äyräpää 1930: 179- 183). The Ka 
IT : 1 sty le is fa irl y easy to recognize, while Ka 11:2 is more difficult. The most 
diagnosti c feature of the latter are lozenge shaped , usua ll y unborde red patterns 
composed of comb imprints , which occur as part of a sparse decoration (cf Edgren 
1984 : 36). In add iti on, the comb imprints are usua ll y more narro w and sha llow 
than in style Ka II: 1 (Europaeus-Äyräpää 1930: 183). T he pits in Ka Tl: 2 are e ither 
ro und , s li ghtl y e longated, or rectangular - sometimes they even resemble key ho les 
(A ili o 1909, Tl8 , f.l and 4 ; Edgren 1984: 36). The rim of Typ ica l Comb Ware 
vesse ls is usually thickened and the edge slopes inwards (Europaeus-Äyräpää 1930: 
179). The top of the rim is decorated with comb imprints (ibid .), or occasionall y 
w ith drawn lines. 

In Uske la Ware, the most com mon decoration elements are pits and small shal
low depressions, while comb imprints are completely absent (Rauhala 1977: 39; 
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Tab!e I. The Comb Wa re styles in Maarinku nnas. 

Style Temper Total % 

sandlcrushed organic *) other (of identified 
stone potsherdJ) 

Ka ll : 1 304 41 6 351 2,5 

Ka 11 :2 284 768 6 1058 7,5 

Ka II undefined 6927 1477 129 8533 60,3 

Ka II total 75 15 2286 141 9942 70,3 

Ka II/III 333 30 0 363 2,5 

Ka lll :l 991 2803 53 3847 27,2 

identified total 8839 51 19 194 14152 100,0 

unidentified 8168 3359 390 11917 

Comb Ware total 17007 8478 584 26069 

*) includes unidentified temper and non-tempere<l ceram1cs 

Vikkula 198 1: 47). Pits occ ur in different sizes, and usuall y fo rm bands that consti
tute decoration motifs . Vesse l decoration may con sist of pits exclusively, or the 
pits may be augmented by o ther deco ration e le ments, the most common of wh ich 
are arc shaped imprints or fin ger na il imprints (Europaeus 19 15: 3; Europaeus
Äyräpää 1930: 186- 187). Rows of Finger nai l imprints and arc shaped impri nts 
often form bands that a lternate with th e pit motifs. Occasionally , the imprints form 
diago nal rows along the vesse l surface. In most cases , the rims of KA lTI vesse ls 
are straight, with th e rim edge flat o r rounded. A coup le of sherds from Maarinkun
nas (:9534, :97 14, both from th e same vessel) d isplay a rim that expands outwards. 

No attempt has been made to distinguish potential sherds of style Ka III :2 (the 
Sipil änhaka styl e) among the pottery from Maarinkunnas because thi s style is 
conceptually un clear (cf Vikkula 198 1: 1 ). Si nce its cliag nostic Features have not 
been c learly defined in any publication clealing with potte ry , class ifying pot sherds 
as Ka III :2 is practica ll y imposs ible4

• A few of the Late Comb Ware sherds from 
Maarinkunnas (e .g., : 101 84, : 13807 , :14025 , : 16 160), however, might represent 
S ipil änha ka Ware , s ince their decoration consists exclus ive ly of small pits and 
shallow depress ions. 

' The lite rature states brie fl y that large pits 110 la nger ex ist in Ka 111 :2. a nd that the decora ti on 
con sist s o f smal l ro und or ova l. often dot- like pit s (Europaeus-Äyräpää 1930: 187 ). The vesse ls are also 
sa id tobe s ma ll er than be fore (Edgren 1984 36). 
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lt is common in the study of pottery sty les to encounter sherds that cannot be 
unequi voca ll y ass igned to any kn own and defined category. Sherds fa lling in the 
middle ground between the defin ed Typical Comb Ware and Uske la W are, for 
ex ampl e, have been called "contact period style ," or "ad- sty le" (Vikkul a 198 1: 49-
51 ; Hautio 1998a : 2 1) . These terms impl y a chronol ogical continuum - the styles 
are assumed to form a typo logi ca l series . In princ iple , however, the differe nces 
between sty les may as we il be function al or geographical , not chrono log ica l, and 
pottery combining ele ments fro m two coexisting, conte mporaneous sty les may 
ex ist. Sherds that combine features from both Typical Comb W are and Late Comb 
Ware have here been labe lled Ka II/III. The dominant deco rati o n e lement in these 
sherds is the pit, but they al so di splay g roups of line or finge r nail imprints that 
form horizontal bands the same way as comb imprints in Ka II do, or diagon al 
bands across the vesse l surface . Anothe r ele me nt is a comb imprint-like imprint 
consisting of indi vidua l short lines in a row . Occasionall y, the re is a hori zo ntal 
groo ve below the rim , with pits impressed into it' . The rim is o ften thickened, with 
line decorati on on top. 

The great majority (60 ,3%) of the c las sified sherds have o nl y been ide ntifi ed to 
the major styl e level as Ka II (Table 1, unde fin ed). Only 2 .5% (351 sherds) have 
bee n identifi ed as Ka Il:1 and 7 .5% ( 1058 sherds) as Ka II: 2 . Uskel a W are form s 
27.2% (3847 sherds) of the identified pottery. According to Pirjo Rauhala, in 
Li lj endal K varnbac ken the percentage of pottery ide ntifi ed as Uske la Ware was 
smaller than the true share of the styl e, because its typica ll y sparse decoration 
made the c lassification of small sherds difficult or imposs ible. Rauhala tho ug ht 
that much of the unclass ifi ed pottery fro m Kvarnbacken was probably Us ke la 
Ware . (Rauhala 1977 :39.). The same may be true o f Maarinkunnas. There are 363 
sherds c lass ifi ed as Ka Il/111 in M aarinkunnas , equi valent to 2.5% of the whole 
ide ntifi ed pottery asse mbl age (Tabl e 1 ). 

2.2.2 Pottery temper 

Both Äy räpää and se ve ral subsequent researchers (e.g., Kokkone n 1978; Lavento 
1992) have co nsidered temper one of the style attributes when c lass ifying potte ry. 
Here , however, the cl ass ificati on is based strictl y on fea tures of decorati on. Thi s is 
due to the fac t that pre liminary invest igation did not suggest a syste mati c ti e 
between decorati o n sty le and kinds of tempe r. A nu mber of other studi es (e.g ., 
Rauha la 1977 : 40; Yikkula 198 1: 64- 65 ; Pesone n 1996: 3 1; Hauti o 1998a: 102-
104) have a lso conc luded that te mper may have been a techni ca l Feature or a loca l 
phenomenon ra ther than an attribute characteri sti c to a particul ar potte ry style . Fo r 
an examinati on of the relatio nships between po ttery sty les and te mpers to be poss i
ble, it is necessary to exclude te mper from the sty le criteria. 

' A line o f' pi ts pressed in a ho ri zo ntal g roove next to th e rirn is sometimes conside red a Ka III : 1 
fea tu re (E uro paeus-Äyräpää 1930: 185 , Abb. 64; Edgren 1966: 74), a lthough it a lso ex is ts in Ka 11 :2 
(E uropae us-Äy räpää 1930: 183- 184: Kok ko ne n 1978: 8 ). Anne Vikkul a considers thi s feature typica l of 
the contac t pe ri od sty le ad-Uske la (Vikkul a 198 1: 49). 
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The tempers of the pot she rds have been reg istered along with the examination 
of the decoration style. Three kinds of temper have been di stingui shed: 1) sand or 
crushed stone temper, 2) o rga ni c tempe r, and 3) othe r (untempered pottery or 
unide ntifi ed temper, among others) . Po tte ry with o rga ni c tempe r is porous, since 
the orga nic material has usua ll y di sso lved, leav ing onl y the vo ids where the plant 
Frag me nts or calcareous materi a l (limestone. bone, sea she ll ) used to be . The de
gree of di sso lution varies even between the she rds of one vesse l. Thi s may be due 
to vari ati ons in the matri x in which the po ttery has been depos ited , in parti c ul ar the 
amount of ca lcareous materi al w ithin it (Hautio 1998a: 4 1 with ref.). The organic 
tempe r in the pottery from Maarin kunnas is probabl y burn t and crushed bone 
(Vikkul a 198 1: 15), whi ch can still be seen in some sherds . The asse mbl age in
c ludes 17 007 potsherds tempered with sand or crushed stone, which constitute 
65.7 % of the whole mate ri a l (Table 1 ). Organic temper is more sca rce: it has been 
observed in 8478 she rds, co mpri s ing 32 .5 % of all of the Comb Ceramics from the 
site. 

The c lay fa bric of Late Comb Ware has been described as porou s (e.g ., Euro
pae us-Äyräpää 1930: 183; Edgre n 1984 : 36) . Nevertheless, the Us ke la Ware from, 
e.g., Lilje ndal Kvarnbacken is usuall y tempered with sand or fe ldspar (Rauhala 
1977: 40). Anne Vikkula ( 198 1: 48) has made the same observati on concerning the 
Uske la Ware from Maarinkunnas and Ste nkull a. According to Pirj o Rauhala, the 
clay fabric is probably not a s ignifi cant sty le criteri on (Rauhala 1977: 40). 

The assembl age studied here, neverthe less, shows some pos iti ve correlation 
between pottery styles and tempe rs (Table 2). The Maarinkunnas Typical Comb 
Ware is usuall y tempered with crushed stone o r sand (75.6%), whil e the temper in 
Late Comb Ware is more commonl y orga ni c (72 .9%). About a quarter of the 
Typi ca l Comb Ware sherds , however, di spl ay ev idence of organic temper, and a 
s imil ar proportion of the Late Comb Ware sherds have been tempe red with sand or 
crushed stone. There is a clear di stincti on between sty les Ka ll : 1 and Ka II :2: the 
fo rmer is tempered predominantl y with sand or crushed stone (86.6%), while the 
latte r usuall y has an organic temper (72.6%). The pottery des ignated Ka II/III is 
most commonl y tempered with sand or crushed stone (9 1.8%). 

Anne Vikkula ( 198 1: 64- 65) considered temper and the conseque nt c lay fabri c 
technica l features that cannot be rega rded as, e.g., sty le crite ri a . S he a lso stated that 
loca l vari ati on that depends on reg ional conditions occurs in the middle ground 
between the de fined potte ry styles. In other words, the cho ice of temper may have 
been influe nced simpl y by the ava il ability of materials. The cho ice is in some 
measure also traditi on bound (Hautio 1998a: 103 with references). A lthough the re 
is a deg ree of co inc idence betwee n the di stinct pottery styles and temper mate ri als 
in the Maa rin kunnas asse mbl age, temper cannot be considered a sty le criteri on, 
s ince up to 1

/ 4 of the sherds of a parti cul ar style depart from the norm. Poss ible 
reasons fo r the vari at ion in tempers w ithin pottery styles w ill no t be examined 
further here. Temper, neverthe less , may have been signifi cant , e.g. , fo r the fun c
ti ons of the vesse ls. 
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Table 2. The percentage of diffe re nt tempers in Comb Ware sty les. 

Style Amount o/ Temper % Total% 
potsherds 

sand/crushed organic *) other 
stone 

Ka ll:l 351 86,6 11 ,7 1,7 100,0 

Ka Il:2 1058 26,8 72,6 0,6 100,0 

Ka total 9942 75,6 23 ,0 1,4 100,0 

Ka II/Ill 363 91,8 8,2 0,0 100,0 

Ka III : 1 3847 25,7 72,9 1,4 100,0 

Comb Ware total 26069 65,2 32,5 2,3 100,0 

*) includes unideutified temper and non-tempered ceram1cs 

3. lntra-site pottery distributions 

Intra-site pottery distributi ons may sometimes give clues to the chronology of 
ceramic sty les - provided that c lear spat ia l trends can be observed in the various 
styles of pottery. The differences in the distributions of the different sty les may be 
horizonta l, with the older materi al in the sec ti on of the s ite that is at a higher 
elevation above sea leve l and the yo unger material lower. The interpretation of 
these kinds of distributions is based on the ass umption that the settlement has been 
bound to the shoreline . lt is a lso possible to stud y the distributions on the basis of 
the basic rul e of vertical strati fication , according to which older mate ri a l should be 
found towards the bottom and yo unger material towards the top, if the stratifi cati on 
has not been disturbed . 

3. 1 Horizontal dis tribulions 

A pre liminary ana lys is, presented in the excavation report , showed a s li ght tenden
cy of the two main pottery sty les , Typical Comb Ware and Late Comb Ware, to 
concentrate in different excavation areas and, thus , on different e levat ions within 
the s ite. The distribution plans in the report inc luded the finds from the garden soil , 
which were not in their orig inal positions o r even c lose to them. A more reliable 
picture eme rges when the garden soi l is excl uded and onl y the distributions frorn 
spit I dow n are examined. 

The distribution plans in F igure 3 and Figu re 4 show Typical Cornb Ware and 
Late Cornb Ware in the sarn e areas , i.e. , the ir occurre nces seern to be fa irl y mixed 
at the Maarinkunnas s ite. No distinct differences can be detected between the 
distributions of the Typical Comb Ware styles Ka II : 1 and Ka II:2 , or, for that 
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matter, between sherds with different te mper materi a ls (Fig. 5 and Fig. 6). The 
focus of both organic temper and sand or crushed stone temper is in the same 
reg io n in the centra l part of the s ite, in excavati on areas 3, 4 , and 5. 

Although there is a slight concentratio n of Typical Comb Ware in excavation 
areas 4 and 5 (Fig. 3), and a co rresponding one of Late Comb W are in excavation 
areas 1, 3, and 4 (Fig. 4) , both sty les centre o n a relati ve ly small area close to the 
24 m above sea leve l contou r. lt seems, therefo re, that the ho ri zo nta l di stributions 
of the finds cannot be employed fo r drawing c hronolog ical conc lus io ns. The same 
phenomenon was observed at the K varnbacke n s ite in Lilj e nda l, whe re styles Ka II 
and Ka III : 1 where found mainly in the same areas (Rauhala 1977: 88- 89). In a 
recent articl e about shore displacement in the He ls inki area, Hannu Hyvärine n has 
also noted that Late Comb Ware in the area is concentrated o n practically the same 
shore e leva tions as Typical Comb Ware (Hyvärinen 1999: 83). 

3.2 Observations about vertical stra tigraphy 

The vertical stratigraphy of the pottery sty les must be ex plored through quantita
tive methods, s ince no separate strata of different ages can be distinguished in the 
Maarinkunnas c ulture beari ng deposits. Accordi ng to Anne Yikkula, the occupa
tion of the lower parts of the Maarinkunnas and Stenkulla s ites has been too short 
for the development of a strati graphy (Y ikkul a 198 1: 12 1 ). However, even if no 
clearl y distinguishable stratigraphic layers are vis ible during the excavation , the 
potential for a vertica l stratigrap hy of arti facts, for example pot sherds of various 
sty les, can be studi ed through quantitative methods (cf Rankama 1997). Ex peri
mental arc haeo logy has also been used to demonstrate the ex istence o f vertical 
strat igraphy (e.g. , Rankama & Kankaanpää 1999: 6 1 ). 

The quantitat ive investigati on invo lves area by area comparisons o f the number 
of vesse ls of the vari ous pottery sty les with the total of ceram ics in each excavation 
sp it. The aim is to fin d out if , fo r example , the proportion of the supposedl y 
younger Uske la Ware is hi gher towards the top of the cultural layer than that of the 
supposed ly o lder Typical Comb Ware, and vice versa. 

In excavatio n areas 1, 2 , 6, 7 , and 8 the proportions of pot sherds of different 
sty les are fa irl y equal in each sp it. In area 5 Late Comb Ware focuses s li g htl y 
higher in the cu ltural layer than style Ka ll :2 (Fig. 7). On the other hand , the 
number of unsubd ivided Typ ical Comb W are (Ka II) sherds is manyfold compared 
with Uske la Ware in every sp it. Sty le Ka ll: l is divided practically equall y be
tween the sp its. In areas 3 and 4 the Situat ion is the o ppos ite: the distribution of 
Uskela Ware con tinues deeper in the c ultu ra l layer than e ither of the Ka II sty les 
(Fig. 8 and Fig. 9). The quantitative a nalyses of the pottery distributions in 
Maarinkunnas do not, thus, revea l any exp li c it trends of pottery sty le concentra
tions in different excavati on sp its . On the con trary , in most excavation areas a ll of 
the sty les are fou nd throu ghout the depth of the cultural layer. Conseq uent ly, the 
exami nation of vert ica l strati graphy does not provide c lear so luti ons to the problem 
of the pottery sty le chronology. 
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4. Radiocarbon dating the pottery 

4.1 Birch bark pitch and organic crust as sources of' radioca rbon da tes 

The Comb Ceramics from Maarinkunnas conta in depos its of o rga nic material suit
able fo r radi ocarbon analys is, viz., orga ni c crust and birch bark pitch. Accelerator 
mass spectro metry (AMS) radi ocarbon dating of birch bark pi tc h, chewing res in , 
and organic crust adhering to potte ry has become more and more common in 
Finl and in the 1990 's, and the res ul ts of the anal yses are very pro mi sing (e.g., 
Edgren 1997; Ha linen 1997; Ha line n & a/. 1998; Jungner 1998 ; Ka1j alainen 1998; 
Koivisto 1998; Pesone n 1999). The sample s ize required fo r AMS analys is is very 
small , about one milli gram of organi c res idue (Jungner 1998:84), which makes it 
poss ible to date occupati on s ites eve n in the absence of charcoal, or when the 
amount o f charcoa l in the c ultura l layer is too small for conve ntiona l radi ocarbon 
ana lys is. The sma ll sample s ize also makes it possible to date va luable objec ts that 
would be damaged by procuring a conventional sample (ibid. ). Apart from dating 
occupation s ites, dates from birch bark pitch and organic crust can be used to study 
pottery chronology (Linder 1966 ; Andersen & Malmros 1985; Segerberg & al. 
199 1; Ha llg re n & Possnert 1997 ; Carpe lan 1999; Persson 1999; Pesonen 1999). 

Chemica l ana lyses ha ve shown that the material known as chewing res in consist 
of so-ca ll ed birch bark pitch (Re unanen & al. 1993; Edgren 1997 ; Pesone n 1999), 
which has been prepared from birch bark th rough dry di still ati on (Pesone n 1994; 
Ny känen & Seppä 1997). During the Stone Age, b irch bark pitch was used to repair 
pottery vesse ls (Kokkonen 1978 : 34; Pesonen 1994) and , at least in Northern and 
Centra l Euro pe, al so for hafting too ls and weapons (Pesonen 1999: 19 1 with refer
e nces) . Finni sh examples of birch bark pitch stuck to the bases of stone or quartz 
impl ements are known at least fro m Närpiö Rainesäsen (Meinander 1954: 39) and 
Rää kky lä Pö rrinmökki (Pesone n 1999: 19 1 ). Du ring the Jron Age, birch bark pitch 
was used to caulk the seams of woode n vesse ls (e.g ., Re unane n & al. 1993: Edgren 
1997). The organic crust adhering to the surface of ceramic vessels, on the othe r 
hand , is quite obviously food res idue (e.g., Andersen & Malmros 1985; Arrhenius 
1985 and 1987; Ha llgre n & Possne rt 1997: 124, 126). 

Birch bark pitch and orga nic c rust are exce ll e ntl y suited fo r radiocarbon dating. 
A sample of birch bark pi tc h may have a max imum intrinsic age of ten years, since 
the pi tc h deri ves fro m the oute r surface of the tree (Pesone n 1999: 192) , wh i le foo d 
res idue can hard ly be very o ld , ass uming the vessels have onl y been used fo r a few, 
or, at the very most, a few dozen years. T he marg in of error in the results o f the 
dat ing is, thu s, considerabl y sma ll er than in charcoal samples that may de ri ve from 
dry wood that was a lready hund reds of years old when it was burned. The onl y 
charcoal date from a hearth in Maarinkunnas (Hel a-238: 5110±75 BP) is the o ldest 
o f the nine radi ocarbon dates from the s ite (Table 5), and a lso the o ldes t from the 
who le Maarinkunnas-Stenkull a-Jok iniemi settl ement area. lt is 70 radiocarbon years 
o lder than the o ldest potte ry date (He la-356: 5040±60 BP) even though the ca li 
brated dates ove rl ap. lt is common to find that charcoa l dates turn out to be o lder 
than birch bark pitch or organic crust dates from the same site (e.g ., Pesonen 
1999 : 195). 

19 



There are some 100- 150 pot sherds from Finland that have been AMS dated 
through samples of birch bark pitch or organic c rust6

• About 40- 50 of the dates are 
of Typical Comb Ware; the published ones (30) are li sted in Petro Pesonen's paper 
Radiocarbon Dating of Birch Bark Pitches in Typical Comb Ware in Finland. Only 
three of the dates deri ve from organ ic cru st, the remai ning 27 are birch bark pitch 
dates (Pesonen 1999: Appe ndi x 2) . The Ea rl y in the North Project, on the other 
hand , has financed the dating of 75 organic cru st samples from pot sherds (Edgren 
1999: 281) , but detailed info rmat ion abo ut the pottery styles in volved has not so 
far been published. Pottery dates in Sweden probably a ll derive from organic crust, 
and as far as is known , birch bark pitch dates for Stone Age pot sherds have so far 
been obtained only in Finland (P. Pesonen, pers . comm. 6. 12.1999). 

Only three sherds of the pottery from Maarinkunnas di splay s igns of repairing 
with birch bark pitch. Two of these have been dated : one (: 11 862) seems to be 
stylistica ll y related to Typical Comb Ware, while the other (: 10801 ) bears Features 
of Uskela Ware. The sty le of the third sherd (:7600) is unide ntified. All previously 
dated pot sherds repaired with birch bark pitch have bee n Typical Comb Ware, 
although occas ional examples of birch bark pitch repair are known from other 
pottery sty les (Ka III , Pöljä) , as weil (P. Pesonen, pers. comm. 6.6.1999). 

A total of 829 occurrences of bl ac k o rganic crust have been recorded amo ng the 
pottery from Maarinkunnas7

, making up only 3% of the studied assemblage. C rust 
occurs mosl commonly on the inner surface of the vessels (593 cases) , but also on 
the rim edge ( 153 cases) and on the outer surface (83 cases; Table 3). The crust is 
pitch black and has a flak y consistency w ith a cracked su rface (Fig. 1 1 ). lt often 
occurs as a fa irl y thick layer, which makes detaching it from the vesse l surface 
relatively easy. The ernst on the Funnel Beaker Pottery from the occupation site 
Skogsmossen in Sweden seems tobe ve ry s imilar (Hallgren & Possnert 1997: 124). 
The same app li es to the cru st on the Erte b01Ie Culture vessels from the Tybrind 
Yig site in Denmark: it consists of bl ack, c linker-like res idue baked onto the vesse l 
surface (Andersen & Malmros 1985: 83). 

4.2 The re/ationship berween dates and style.1· 

The eight radi ocarbon dates of the Maarinkunnas Comb Ware pottery are presented 
in table 5 and fi gure 10. Four of the dated sherds have been c lass ifi ed as Typical 
Comb Ware. Sherds :7520 and :11228 be long to styl e Ka 11: 1 and have crushed 
stone temper (Fig. 12, a-b ). The radiocarbon samp le of both sherds consists of 
orga nic cru st. The ca lib rated8 dates are 3950-3780 BC and 3900- 3640 BC , respec-

6 The exac l number is dilli c ul1 10 es limate, since rnany of 1he da1es are so fa r unpubli shed. 
7 Since eve ry occurre nce of crusl has been recorded indi viduall y, and one she rd rnay conlain up 10 

1hree occurrences ( inner surface, oute r surface, rirn edge), thi s figure does not indica le the nurnber of 
sherds with crust, wh ic h is srn a ll er (759; Table 3). 

8 The dates ha ve been ca li brated wi 1h OxCa l version 2. l 8 (Stui ver & Kra 1986). The results are 
ex pressed with a probability of I s (68.2%). 
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Tobte J. The occurence of crus t in different pottery styles by num ber and percentage, as we il as the 
pos iti on o f crust in different pans of the vesse ls. 

Ceramic style Total % Crusted Total Position 
numberof pol sherds of number 
crusted the total o.f cases 
pol sherds amountof 

sherds in 
each style 

inside outside top of rim 

Ka II:! 22 6,3 22 21 1 0 

Ka 11 2 4 1 3,9 47 39 2 6 

Ka Il undefined 167 2,0 185 123 6 56 

Ka II total 230 2,3 254 183 9 62 

Ka 11/Ill 27 7,4 32 20 3 9 

Ka 111 :1 28 1 7,3 305 208 56 41 

unidentified 22 1 1,9 238 182 15 41 

Comb Ware total 759 2,9 829 593 83 153 

ti ve ly. These dates are the o ldest ones from Maarinkunnas, except for the charcoal 
date, the calibrated range of which is 4000-3790 BC. 

Sherd : 12889 is tempered with organic mate ri al and the decoration wou ld seem 
to pl ace it within sty le Ka II :2 (Fig. 12, c). The date of its organic crust is 3780-
3540 BC. Sh erd : 1 1862 a lso represents style Ka II :2 (Fig . 12, d), but is tempered 
with crushed stone. The birch bark pitch date of thi s sherd is 3640- 3380 BC. These 
dates clearly suggest that styl e Ka 11: 2 is younger than sty le Ka II : 1. 

The last fo ur of the dated she rds can be c lass ified as Late Comb W are. Sherd 
: 1080 1 (Fig. 13, a) is tempe red with organic material. The birch bark pitch date of 
this sherd , 3620- 3360 BC, is the youngest in the series, but, like two of the other 
dates, falls mostl y w ithin the range of the sty le Ka II :2 dates. The date of sherd 
: 138 11 (Fig . 13, b) , which has a coarse temper, is 3620- 3370 BC - the second 
yo ungest in the se ri es - whil e sherd :9427 (Fig. 13 , c), tempered with orga ni c 
material , produced the date 3770-3520 BC. Both of these dates derive from o rgan
ic c rust. The orga nic crust date of sherd : 1249, which is tempered with orga ni c 
materia l (3900- 3640 BC; Fig. 13 , d), on the other hand , does not seem to fit any 
trad itional chronolog ical scheme. lt is the second oldest date in the e ntire pottery 
date seri es, and fa ll s in exact ly the same range as the date of the styl e Ka II: 1 sherd 
: 11 228 . 

The ca li brated radiocarbon dates of the Comb Ceramics from Maarinkunnas fall 
w ithin a 590 year period between 3950 and 3360 BC. The o ldest dates derive from 
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Vantaa Maarinkunnas 
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Fig. 10. Calibrated radiocarbon dates from M aarinkunnas in chrono logica l order. 

5cm 

Fig. 11. Black , clinker-like, crackecl , and charred organic remains (cru st) on the inner surface o r a 
pot sherd. 
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Fig. 12. Radiocarbon dated pol 
sherds. Typica l Comb Ware: a) 
NM 30464:7520, sty le Ka II : 1. 
b) NM 30464: 11 228. style Ka 
11 : 1 c) NM 30464: 12889, style 
Ka 11 :2 d) NM 30464: 11 862, 
style Ka 11 :2. Ph oto: National 
Boa rd of A111iq11ities/ Markk11 
Haverinen 2000. 

Fig. I 3. Rad iocarbon dated pol she rds, 
Laie Comb Ware: a) NM 30464 : 10801. 
b) M 30464: 138 ll ,c) M 30464:9427. 
d) NM 30464:1249 . Ph oto: National 
Board of'A ntiq11iriesl Markku Ha1·eri 11 e11 
2000. 

c) 
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sty le Ka II: 1. Their max imum range is 3950- 3640 BC, and they fit within the 
Typical Comb Ware calibrated age range 4000-3600 BC presented by Carpelan 
( 1999: 256). The dates of styl e Ka 11 :2, the maximum age range of which is 3780-
3380 BC, seem too yo ung for the Typical Comb Ware age range above, but it may 
be noted that the scheme presented by Christian Carpelan has Typical Comb Ware 
ending 100- 200 years earlier than other publi shed schemes (Salo 1997: 9 ; Huurre 
1998: 14; Pesonen 1999: 195). To rsten Edgren has suggested that the time period 
3600-3200 BC " missing" from Carpelan's scheme might cover the range of the 
younger phase of Typical Comb Ware (s tyle Ka 11: 2; Edgren 1999:289), an adju st
ment that would match the Maarinkunnas style Ka 11 :2 dates very weil. 

According to Carpelan, the date c. 3600 BC marks the beg inning of the period of 
Late Comb Ware (the Uske la and Pyheensilta phases) , which lasts until c. 2800 BC 
(Carpelan 1999:259). Two of the three youngest styl e Ka III : 1 dates from Maarinkun
nas (w ith the maximum age range of 3620-3360 BC) agree weil with this scheme, 
and the third does not deviate from it s ignifi cantl y. The maximum range of these 
three dates (3770-3370 BC) agrees even better with the schcme presented by Matt i 
Huurre, in which Uskela Ware falls between 3700 and 3300 BC (Huurre 1998: 14; 
also Salo 1997: 9). 

The three youngest Ka III : 1 dates from Maarinkunnas suggest that Uskela Ware 
and style Ka Il :2 fall within exactly the same time range. The oldest styl e Ka III: 1 
date (3900-3640 BC) , on the other hand , seems "too old" by far in compari son 
with the published chronological schemes. The reason for this cannot be fo und in 
the so-called rese rvoir effect that sometimes causes anomalous radiocarbon dates 
(e.g., Persson 1999: 28- 29), s ince the ö"C value of the samp le does not differ from 
the ö 13C va lues of the other samples from Maarinkunnas (Tab le 5). 

If Typical Comb Ware were not subd ivided into styl es Ka II: l and Ka II :2, it s 
max imum date range would be 3950- 3380 BC, which would mean that all three 
decoration styl es - Ka II: 1, Ka 11 :2 , and Ka III: 1 - wo uld be totally contemporane
ous. However, the differences in decoration Support the division of Typical Comb 
Ware into sty les Ka IT : 1 and Ka 11 :2 (cf. Kokkone n 1982: 3), and a chrono logical 
difference is also suggested by the radiocarbon dates. One of the radioca rbon dates 
from Maa rinkunnas impli es that Uskela Ware could be as o ld as Typical Comb 
Ware - even as old as its o lde r style phase - but si nce it is a part of a relatively 
small series of dates, it can not be give n too much we ight. The ca librati on puts the 
emphasis on the range 3820- 3649 BC , whi ch means that the sherd in question 
might rep resent the very first Uskel a Ware vesse ls wh ich , nevertheless , wou ld be 
s li ghtl y younger than sty le Ka II: 1. A !arger series of radiocarbon dates would, of 
course , increase the reliability of the chro no logy , but even that might not g ive 
definitive answers to chrono log ical questions9

• 

'' In Sweden, the re li abil it y of rad iocarbon dates de ri ved from organic ernst on Funne l Beake r 
vesse ls has been testcd , e.g. , by submitting two samp les from each of th ree vesse ls to be da ted. The 
minimum difference between the dates from one vesse l was l5 yea rs, whi le the max imum was 35 yea rs 
plus the margin of error (Ha ll gren & Possne rt 1997, Table 2). Si nce the dates from one vesse l can vary. 
the sa me kind or var iat ion undoubtedly occurs also between da tes of different vesse ls o f the same 
decoration style . 
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In any ease the pottery assemblage from Maarinkunnas suggests that Ka II: 1 is 
the earliest styl e, while sty le Ka ll :2 and Uskela Ware appear somew hat later and 
are mainl y found side by side throughout the period. The partial eonte mporaneity 
of Typieal Comb Ware and Uskela Ware was suggested also by An ne Vikkula , 
who based her eonelusions on the deeoration of the vesse ls and on the di stribution 
of the pottery styles at the Maarinkunnas site (V ikkul a 1981: 129). Unto Salo 
( 1997: 9) and Matti Huurre ( 1998: 14) also eons ide r Typ iea l Comb Ware and Late 
Comb Ware eontemporaneous in part. 

5. The function of the vessels 

5.1 S1yle andfunclion 

The radioearbon dates , thus, do not indieate signifiean t ehrono log ieal differenees 
bctwccn the vessels of the various pottery sty les in Maarinkunnas - a faet that ean 
be explained in part by the wide time ranges of the dates resulting from ea librat io n. 
Similar results have been obtained eoneernin g the Swedish Funnel Beaker C ulture 
(TRB): rad ioearbon dates of o rgani e ernst show that typo log iea l variation does not 
neeessa ril y imply ehronologieal differenees. Rather, the eoexistenee of separate, 
but eonte mporary pottery trad iti o ns is suggested (Hallgren & Possnert 1997: 120). 
In the Skogsmossen s ite three eolithi e oeeupat io n phases have been distinguished 
on the basis of a seri es of dates derived from the o rganie ernst on pottery. The 
vessels, however, show no we ll-defi ned variation in deeoration , eompos ition, or 
vesse l shape. In other words, the series of dates indieates stability and eon tinuity in 
pottery deeoration throu gh a period of some 400 years. Based on this observation, 
it has been suggested that the deeoration sty le of pottery depends more on soe ial 
than o n ehronologieal faetors (ibid.: 128- 133) . 

The variati o ns (s ty les) of pottery deeoration have often been regarded as sym
bols and have been ex pl ained w ith referenee to, for example, the soeia l identity of 
the pottery manufaeturer (e.g ., Räihälä 1996: 1 16). Adherenee to a spee i fie deeora
tion sty le has been eons idered to be the result of a set of stri et eultu ra l norms 
within a soeiety, whieh have dietated the deeoration sty le of the vesse ls (Hallgre n 
& Possnert 1997: 133 with referenees). In Finl and , the Typieal Comb Ware C ultur
al Gro up , for example , is eons idered to have been formed e ither by an immi grant 
population, or by a loea l population under strong eultural influence from abroad , 
while the Jäkärlä Group is seen as a deseendant of the fo rme r Early Comb Ware 
tradition, eontinuing its existenee side by side with Typiea l Comb Ware (Edgren 
1966; Asp lund 1995 ; Asp lund 1998: 93) . 

In a sim ilar way, Uske la Ware might have been the eultura l "property" of a 
partieular population that eoex isted with a population that manufaetured and used 
Typieal Comb Ware (cf Räihälä 1996: 1 16) . The two populations ean hard ly have 
oeeupied the same settlement s ite at exaet ly the same time, however. Coex istenee 
in the same reg io n may have been made possible by differenees in subsistenee 
systems o r in the resourees exp lo ited from one season to another (a nnual rounds) 
(cf Edgren 1966: 148- 149). The different sty les of pottery might have been tied to 
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the differences in subsistence systems, and at the same time the styles might have 
played a role in strengthening group identity . On the other hand , it is poss ibl e that 
settlement sites mi ght have been occupi ed by the various populations in turn for a 
longer peri od , perhaps even decades at a time, or that Uske la Ware and Typ ica l 
Comb Ware were manufactured and used by the same population for different 
function s. A defi nitive answer to why various styl es of pottery exi sted at the same 
time is very difficult to find (see Hautio 1998a: 11 3) . 

The primary functions of pottery vessels from occupation sites can be divided in 
fo ur categories: storage vesse ls, cooking vesse ls, drinking vesse ls, and spec ia l 
vesse ls (Hulthen 1982). Various authors have sugges ted a number of uses fo r Stone 
Age vesse ls, including food sto rage, food or beverage preparation , water heating, 
and rendering train oi l from blubber (e.g., Salo 1989; Pesonen 1996; Huurre 1998; 
lhalainen & Jussila 1998). According to Torsten Edgren ( 1982: 43) the shape, size, 
and fun cti on of Comb Ceramic vessels are close ly tied together, and the function 
refl ects the subsistence system and economy of the Comb Ceram ic C ulture. lt has 
been suggested that the !arge Comb Ceramic vesse ls have served as storage con
tainers fo r solid animal produce, required for managing the yie ld of seasonal mass 
hunts (Edgren 1982: 50- 5 1; Salo l 989: 8; Nuiiez 1999: 135) . 

Although pottery decoration has not usuall y been conside red significant for the 
practical function s of the vessels (Asp! und 1998: 89) , there are some phenomena 
that mi ght suggest different uses fo r different pottery styles. The style of decora
tion alone cannot, naturall y, signify different functions fo r the vessels, but vesse ls 
of the various styles have, for example, fea tures of temper and size that are signifi
cant for use (cf. Skibo & al. 1989). Oili Räihälä has sugges ted that the Ka II : 1 style 
vesse ls at Outokumpu Sätös might have been cooking vessels, since they have been 
fo und mostly outside the house structure , where, it is often assumed, cook ing has 
taken place. On the other hand the majority of the styl e Ka II:2 vessel s have been 
fo und inside the house, which suggests a storage use fo r them (Räihä lä 1996: 1 16) . 

I concur with Räihä lä in that it is poss ible that vesse ls of different styl es have 
served different functions, but I would invert the inte rpretat ion of those functions. 
Firstly , the fac t that style Ka II: 1 vessels are usua ll y larger 10 than style Ka ll :2 
vessels implies that the form er wo uld have been better suited fo r Storage. lt was 
practical to manufact ure the !arge pots on the spot and not transport them from one 
site to another (Edgren 1982: 44). The size of the vessels studied here has not been 
measured, but Late Comb Ware vessels are usua ll y described as be ing smaller than 
Typical Comb Ware vesse ls (Vikkula 198 1: 24- 25). At the same time, sty le Ka 11 :2 
vesse ls are considered thinner-walled and sma ll er than style Ka II : 1 (Europae us
Äyräpää 1930: 183). Accord ing to Jyri Kokkonen most of the Late Comb Ware 
vesse ls from Kymi Niskas uo can be c lass ified as medium-s ized 11 (Kokkonen 1978: 
69). Medium-sized vesse ls, a lso , were eas ier to transport form one site to another 
than !arge ones (Edgren 1982: 55). 

" 1 The large vessels (rim diame te r >30 c m) desc ri bed by Torsten Edgren ( 1982), fo r example , see m 
to be definite ly class if'i ab le as style Ka II: 1, apa rt from, perhaps, the vesse l from Orimattil a Pennala , 
which d isplays features of style Ka 11 :2 (cf Me inander 197 1: 6). 

11 Kokkone n ( 1978 : 3 1) c lass ifies vesse ls with rim diameters of 10- 20 cm as medium-s ized , whil e 
Edgren ( 1982: 55 ) uses the measurements 20- 30 c m. 
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Tn addit ion, repair ho les 12 and/o r birch ba rk pitch patching have usuall y been 
fo und on ly on sherds of sty le Ka II: 1, whi ch suggests that it has been poss ible to 
use them for Storage even afte r breakage and repa ir. Thi s use has not made them as 
susceptible to renewed breakage as , fo r examp le , heat ing ove r fi re , or transport 
f rom place to place. Large vesse ls were a lso wo rth repairing, both because of their 
long use li fe and because of the fac t that it was labourious and time consuming to 
rnanu fac ture the rn (Nuf\ez 1990: 50). 

A third fac tor that supports the interpre tati on of the !arge sty le Ka II: 1 pots as 
Storage conta iners is the ir high gravitati on and capill ary po ros ity, observed in the 
poros ity studies carried out by Pekka Ihalainen and T irno Ju ss ila (lhalaine n & 
Ju ss ila 1998: 33). S ince the vesse ls are permeabl e by air, they are we il suited fo r 
storage and to lerate we il even ex treme changes in weather. The sherds stud ied by 
Ihalainen and Juss il a (ih id.) were thi ck-wa ll ed , tempered w ith c rushed stone, and 
can best be class ified as sty le Ka II : l. Porous vesse ls fit we il fo r the storage of dry 
or dried goods, s ince they kee p rno isture out while allowing the a ir to c ircul ate, 
which prevents the deve lopment of mould (G ustavsson 1997: 94). Birg it Arrhe niu s 
considers the ea rl y Scandinav ian pottery styles, Ertebolle and Funne l Beaker pot
tery, perfectl y suited fo r storage conta iners, spec ificall y because the material is 
porous and has good insul at ive qualiti es: vessels of thi s kind may have been used 
fo r drying seeds o r gra in over a low heat, fo r example on top of embers o r in an 
ember pit (A rrhe nius I 987 : 1 15) . German archaeo log ists re port finds of Neo lithic 
foo d ("baked lumps of seed") that had been sto red in pottery vessels, but had been 
sp illed from the containers, still retaining the shape of the vessels (Rottl änder & 
Schli chtherl e 1978: 261 ). Torste n Edgre n has po in ted out that du ring excavations 
!arge Comb Ceramic pots are not usuall y fo und adjace nt to hearths, a fac t that he 
takes as further support fo r the idea that they are not cooking or fo od preparation 
vessels (Edgre n 1982; 54). Thi s idea is ne ithe r supported nor refu ted by the 
Maarinkunnas material : only one small sim ple hearth was fo und in the excavation , 
and it could hardl y have supported vesse ls of any considerab le s ize. O n the other 
hand , the largest pottery concentration in the Pieksämäki Naarajärvi s ite, fo r exam
ple , was located inside the house strncture, nex t to the fi repl ace (M atiska inen & 
Juss il a 1984: 30). 

The sma ll er s izes of vesse ls of styles Ka 11 :2 and Ka III: 1 probabl y made them 
better fo r food preparation. Yesse ls with orga ni c temper (s uch as 75 % of the Ka 
ll :2 and Ka III: 1 potte ry fro m Maarin kunnas) are also li ghter to transport , and less 
suscepti ble to breakage than vesse ls tempered w ith minera l matte r (Sk ibo & al . 
1989: 138 w ith refe rences). In the Maarinkunnas assembl age, sherds of these sty les 
have somewhat more orga nic ern st adhering to their surfaces than sty le Ka II: 1 
(be low). Even the ir ex te ri o r is occas iona ll y dark (sooty), which mi ght imp ly that 
the pots have been he ld above a fire. O n the other hand a sooty exteri or or the 
ex istence of o rga nic ernst do not necessa ril y ind icate cooking: resul ts from Swed
ish research de monstrate that the primary rnethod of food preparation in Neo lithic 

" In the Maa rink unnas assemblage repa ir ho les are found in at least two sherds. : 14661 and: 14083 . 
The la tte r can be class ifi ed as Ka II : 1, wh il e the formcr is unc lass ifi able. 
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vessels was fermentation (A rrhenius & Slytä 198 1; Arrhenius 1984, 1985, 1987; 
Arrhenius & Liden 1988; Ha llgren & Possnert 1997). 

5.2 Organic crust on pottery 

The occurrence of organ ic c rust on the pot sherds from Maarinkunnas is not re
stricted to any particul ar pottery sty le. There are a total of 759 sherds with organic 
crust (Table 3). Two hundred and thirty of them can be c lassified as Typical Comb 
Ware and 28 1 as Late Comb Ware . Since Typ ica l Comb Ware is more than twice 
as common in the mate ri a l as Late Comb Ware (Table 1 ), a more re li able view is 
provided by the percentages of the sherds with organic crust within each pottery 
style. Thi s kind of an examination shows that 2.3 % of the Typi ca l Comb Ware 
sherds have organic crust, while the perce ntage with Late Comb Ware is somewhat 
hi gher, i. e. 7.3 % (Tab le 3). 

The fact that she rds of Late Comb Ware are more diffi c ult to identify than 
sherds of Typi ca l Comb Ware means that there is probabl y more Late Comb W are 
among the unidentifi ed sherds. Consequentl y, restri c ting the examinati on to the 
rim sherds provides an even more accurate view o f the propo rtion of organic crust 
occurrence within each style, even though the small number of sherds the n reduces 
the re li ab ility of the result. Among the rim she rds of Typ ica l Comb W are, 13.5% 
have organic crust deposits , whi le the pe rcentage a rn o ng Late Comb Ware is 19.4 
(Table 4). Thus, the differe nce between these sty les is not very bi g. On the o ther 
hand it is notable that sty le Ka Tl: 1 has very few rim sherds with depos its of 
organic ernst (8.3 %), wh il e the occurrence of o rga ni c crust on rirn sherds of sty le 
Ka II:2 is as hig h as 3 1. 6%. Even the rim sherds class ified as Ka II/III often di spl ay 
this feature (27 .9% ). The occurre nce of organic crust, thus, seems to a llow the 
cautious conclusio n that vesse ls of sty les Ka 11 :2 and Ka II/III, and even Ka III : 1, 
might have been used , amo ng other things, in food preparation . 

The orga ni c crust usuall y occurs on the interior surface of the sherds (7 1.5 %) 
and is less common on the exteri or ( 10%) o r the rim edge ( 18.5 %). In Typ ica l 
Comb Ware the crust occurs a lrnost excl us ive ly on the interior surface (72%) and 
onl y seldo rn on the ex teri or (3.6%). In Uske la Ware it occurs o n the in ter ior 
surface (68.2%), but fair ly often also o n the ex terior ( 18.4%). Organic c rust occur
re nces o n the ex terior surface have sometimes been interpreted as indicati ons that a 
soup -li ke concoc ti o n has boi led over the rim of the vesse ls (A nde rsen & Ma lmros 
1985 : 91 ). On the other hand , it has been suggested that the Erteb0 1I e vesse ls frorn 
Tybrind Yig in De nrnark have been used over an open fire or in the rniddl e of a 
thi ck layer of ash or embers - not among the stones of a hearth. The absence of 
organic crust o n the ex terior of the bottom part of the pots has been exp lained by 
suggesting that any foo d remains ha ve been destroyed by the fire or the embers 
(ibid.: 95). 

Accordi ng to Birgit Arrhe nius, however, there is no ev idence of the use of 
Erteb0lle vesse ls as cooking utensil s. Che mica l analyses of the vessels from Ty
brind Yig showed that the crust deri ves from food prepared by fe rmentat ion (Ar
rhenius 1987: 1 15 ; also Arrhe nius & Lide n 1988: 9.). A few of the samples of c rust 
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Tobte 4. T he occurence of crust on ri rn she rds by number and percentage. 

Style Amount of Crusted Crusted rim pieces (% 
rim pieces rim pieces of rim pieces in each 

(numbe,) style) 

Ka 11 :l 60 5 8,3 

Ka 11 :2 57 18 3 1,6 

Ka II undellned 75 0 94 12,5 

Ka II total 867 11 7 13,5 

Ka 11/ lll 68 19 27,9 

Ka III : 1 797 155 19,4 

Unidenti lled 1105 94 8,5 

All ceramics 2837 385 13,6 

Table 5. The raclioca rbon dates from Maa rinkunnas in chrono log ica l order. 

Lab. 11 0 J'vla1erial Catalogue Po11e1y ö''C'Yoo ,.,C age ca/ BC* 
number s1y/e 

vs VPD/3 BP /o 2o 

I-lcla-238 charcoal/ -26.9 5 11 0±75 4000(0.55)3900 4250( 1.00)3700 
hcarth 3880(0.45)3790 

I-lela-356 crust :7520 Ka 11:1 -23.2 5040±60 3950(1.00)3780 3980( 1.00)3700 

I-lela-357 ernst :11 228 Ka 11 :1 -22.5 4940±60 3900(0.05 )3880 3950(0.16)3850 
3810(0.95)3640 3820(0.84)3630 

Hcla-25 9 crust :1249 Ka 111 :1 -22.3 4940±70 3900(0.07)3880 3950(0 97)3620 
3820(0.93)3640 3570(0.03)3540 

I-lcla-256 crust :12889 Ka 11 :2 -2 1.4 4880±60 3780(0.25)3740 38 10( 1.00)3510 
37 10(0.67)3630 
3560(0.08)3540 

l-lela-257 crust :9427 Ka 111: 1 -24.1 4835±70 3770(0.04)3760 3790(0.95)3500 
3700(0 60)36 10 3420(0.05)3380 
3580(0.36)3520 

l-lela-255 birch bark :11862 Ka 11 :2 -27.3 4745±60 3640(0.78)3500 3690(0.0 1 )3670 
pitch 3420(0.22)33 80 3650(0.99)3370 

Hela-258 ernst : 13811 Ka 111 :1 -22 .9 4710±75 3620(0.23 )35 70 3690( 1 00)3340 
3530(0.77)33 70 

I-lc la-254 hirch hark :1080 1 Ka 111 :1 -28.3 4680±80 3620(0.15)3580 3 700( 1. 00)3 100 
pilch 3530(0.85)3360 

* Calibrallon program OxCal v. 2. 18 (Stmvcr & Kra 1986). Tbc lagures rn brackets represcot thc probabil1 ty 

for lo and 2o subintervals, respectivcly. 
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from Neolithi c vesse ls from the Auve site in Norway inc luded , in addition to 
o rganic matter, some inorganic substance derived frorn the vesse l itself. Thi s was 
interpreted as ev idence of rnechanica l activity, such as stirring the food in the pot, 
and taken to sugges t that the food prepared could have been , for exarnp le, soup , 
stew, or porridge (0strno & al. 1996: 38) . A few of the samples provided ev idence 
of heating the food , which led to the suggestion th at the fermented dish rnay have 
been heated up before being consurned. Ethnographie ev idence of this practice 
exists frorn Sweden (0strno & al. 1996: 38-39 with references) . In Gerrnany , 
severa l Neo lithi c occupation sites have yielded vesse ls with interior cru st deposits 
that have been interpreted as evidence of boiling, frying , or roasting rneat and 
vegetab le di shes (Rottl änder & Schlichtherle 1978: 261). In any case Neolithic 
pottery has been used fo r food preparation in add ition to storage, regard less of 
whethe r the rnethod has bee n cooking or fer rn entation. 

Several studies have concluded that the organi c crust deposits on pottery derive 
frorn fermented food, since they are not actuall y charred, but only scorched. The 
fo odstuff has accurnulated on the vessel surface during ferrnentation (Arrhenius 
1987 : 1 16). Chernical ana lyses designed to detect particular trace e lements, li pids, 
and proteins have shown that the organic crust on some Swed ish Bronze Age 
vesse ls (Hallunda), as weil as some Swedi sh and Norwegian Neolithic vesse ls 
(Löddesborg , Auve) , deri ves from blood porridge or cake. The samples had hi gh 
iron content (blood) together with vegetab le lipids that are particularly abundant in 
cerea ls. These two together form the ingred ients of blood cake (A rrhenius & Slytä 
198 1: 107 ; Arrhenius 1985: 342- 344; 0stmo & al. 1996: 34- 39). Studies have 
shown that prehistoric gruel consisted of ground haze lnut and cereal mixed with 
whisked blood (A rrhenius 1987: 1 17). Gruel of this kind was consumed as late as 
the Viking Age (ibid). Experimental foodstuff studi es resulted in visua ll y and 
chemically simil ar food res idues as those observed on Stone Age vesse ls (Ar
rhenius 1985: 343; l 987 : 1 16). Fermentation is an anc ient method of food prepara
tion , originating in the Lower Palaeolithic (Arrhe nius 1987: 116 with references). 
lt is known to enhance the nutriti onal value of the food (Arrhenius & Slytä 1981: 
108), as we il as to improve preservation and to atta in the special tas te (0stmo & al. 
1996: 38). 

5.3 Lipid analysis of the organic crust 

A lipid ana lysis was ca rri ed out on the organic crust adhering to the pottery from 
Maarinkunnas, based on the assumption that the ernst was derived from foodstuff. 
To detect variation , crust samples were co l lected from vesse ls re presenting several 
decoration styles (Fig. 14- 15 ). A total of 1 1 samples were ana lysed, one represent
ing sty le Ka IT : 1, four representing sty le Ka II:2 , four representing style Ka IJI : 1, 
and two that can on ly be classified as Typical Comb Ware (Ka II) (Table 6). The 
samples were ana lysed by head laboratory technician Markku Reunanen at the Äbo 
Akademi Laboratory of Forest Products Chemistry; the results have been interpret
ed by docent Anu Hopia, Ph . D. , of the University of He lsinki Department of 
App lied Chemi stry and Microbiology (see Hopia & al., Appendi x) . 
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Fig. 14. Typ ica l Comb Ware 
sherds with analysed crust: a) NM 
30464: 12554. style Ka 11 : 1. 
b) NM 30464: 13 178. style Ka 
11:2 . c) NM 30464: 13300. style 
Ka 11 :2. d) NM 30464: 16650. 
style Ka 11 :2. Pharo: Na1io11al 
Boa rd of A111iq1.1itiesl Markk11 
Hm ,eri11 e11 2000. 

Fig. 15. Typica l and Late Comb 
Ware sherds with ana lysed c ru st: 
a) M 30464 12606. style Ka 11. 
b) NM 30464:5694. style Ka 
111: 1. c) M 30464: 12833. style 
Ka 111 : 1. d) NM 30464:14065 , 
style Ka III : 1. Photo: Na 1io11a/ 
Board of A111iq11i1ies/ Markku 
Ha1'eri11 e11 2000. 

a) 

-

b) 

-=-=---=- 5cm 

- - 5cm 
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Table 6. The ana lysed samples of crust in Comb Ceram ic pol she rds fro m Maarinkunnas. 

Sample Catalogue Potte,y style Temper Minor components 
11 :0 number 

1 :12554 Ka 11 :l sand cholesterol, phytanic acid 

2 :14065 Ka 111 : 1 sand cholesterol, phytanic acid 

3 :12601 Ka 11 sand phytanic acid 

4 :1249 Ka 111: 1 organic cholesterol, phytanic acid 

5 :12606 Ka II sand phytanic acid 

6 :12833 Ka 111: 1 organic cholcsterol, phytani c acid 

7 :12889 Ka II:2 organic benzoic acid (high valuc) 

8 :13300 Ka 11:2 sand phytanic acid 

9 :16650 Ka 11:2 sand 

10 :5694 Ka I11 : 1 crushcd stone 

11 : 13178 Ka Il:2 organic phytanic acid 

The samples were analysed for traces of fat , proteins , and carbohydrates , but the 
two latter were not detec ted . Traces of lipids 13

, such as cholestero l, and their 
decomposition products, o n the other hand , were found in all of the samples. In 
addition, some samples contained minor components , such as benzo ic acid (see 
Appendix). 

The majority of the fatty ac ids consi sted of the two saturated fatty acids palmitic 
and stearic ac id , whi ch are common among the fats of all kinds of food . The rati o 
of stearic ac id to palmitic ac id ( 18:0/16:0) , which varies from 0.2 to 0.4 in the 
studied samples , suggests that the fats deri ve from marine animals. The same 
app lies to the ratio betwee n the unsaturated fatty acids palmitoleic and o le ic ac id 
( 16: 1 /18: 1 ), which varied from 0.3 to 0.6 (cf. Hansson & Isaksson 1994; lsaksson 
1996a and 1997 b ). 

Eight of the samples a lso contai ned phytanic acid, which derives from c hloro
phyll. lt was particularly abundant in the crust from she rd : 12554 . Phytanic acid 
occurs in an ima ls that have consumed food rich in ch loro phyll. lt is, thu s, fo und in 
the fat s of marine and terres trial herbivo res; particularly hi gh conce ntrat ions occur 
in some fi sh o il s. (Appendix ) 

" Lipids or fatty acids are the major substances studied in food c rust ana lyses because of the ir 
prese rvati on characteristic s and the ir class ifi cati o n po tential (0stmo & al. 1996: 24 with re fe rences). 
They rema in unchanged in te mperatures up to 3OO°C (Rottländer & Schli c hthe rl e 1978: 263- 264 ). In 
add iti on, they are exce ll e nt bi omark ers. s ince a ll li ving orga ni sms produce the m for. e.g .. e nergy 
Storage (l saksson 1997a: 243-244 ). Carbohycl rates ancl prote ins, on the o the r hancl. are water so lu ble 
ancl clecompose more eas il y than lip icls (Hansso n & lsaksso n 1994: 25). 

32 



In addition to lipids, fats and oils contain several other components , such as 
sterols. The only sterol present in the studied samples was cholesterol. lt was found 
in four samples, especially in the crust from sherd : 12554, which also contained 
phytanic acid. Cholesterol is an indication of animal tissue, since it is not found in 
plant matter. (Appendix) 

Marine animals suggest fish, but especially seals, the oil and meat of which can 
be the source of the cholesterol, as weil. This view is supported by the bone 
analysi s from Maarinkunnas , which is dominated by seal bones , although fish 
bones, especially pike, are also present. The analysis results from the organic crust 
adhering to a pot sherd from Kökar Otterböte suggest that it derives from marine 
animals: the high lipid content indicates seal products (Gustavsson 1997: 95). 
Train oi I from seals works very weil in the long-term storage of berries, roots , 
meat, and fish (ibid.: 93). lt has even been suggested that the reason for the 
adoption of pottery could be found in the systematic exchange economy that com
menced and grew in the Comb Ceramic Period, in which one of the exchange 
goods was train oil stored in pottery vessels (Siiriäinen 1981; Nufiez 1990). 

All of the samples contained benzoic acid. lt is found naturally in the cowberry 
(Vaccinium vitis-idaea) and cranberry (Vaccinium oxycoccos/ microcarpum) , and 
the modern food industry uses it as a preservative (E2 l 0). Since benzoic acid was 
present in all of the samples, however, rigorous source criticism must be applied, 
especially because benzoic acid has been found to be released in chemical forest 
industry as the result of some as yet undetermined process (Markku Reunanen, 
pers. comm. 11 . 1.2000). Benzoic acid has not been mentioned in, for example, the 
Swedish crust analyses, and further research is required before any definitive con
clusions can be drawn. 

lt is, nevertheless, possible that the cowberry and cranberry have been part of 
the diet; they may have been used in food storage to prevent moulding or fermenta
tion , and also eaten. If the cowberry and/or cranberry have been part of the diet, we 
are probably dealing with autumn fare, or at least food prepared or stored during 
the fall. The blubber layer of seals is at its thickest in the autumn, and late fall is a 
profitable period for netting seals close to the shoreline (Ylimaunu 1999: 130; also 
Ylimaunu & al. 1999: 140; 148). The Maarinkunnas bone assemblage includes seal 
bones from all parts of the carcass, which suggests that the processing of the catch 
took place at the site. 

Since mashed cowberries keep through the winter, it is possible to use them as a 
nutritional supplement for several months. According to German research results 
the prehistoric diet has included a variety of berries, in addition to nuts and grain 
(Rottländer & Schlichtherle 1978: 263). lt is also common knowledge that some 
Native Americans have habitually prepared a readily preserved high energy travel 
fare that consists of dried and ground bison meat, fat, and berries, such as wild 
cherries or mountain ash berries (Birket-Smith 1951: 103; s. v. 'pemmican,' The 
Columbia Encyclopedia 1993; Pemmican and . .. ; A Recipe for. . . ). lt is , thu s, not 
impossible that meat and berries have been combined into a single dish during the 
Comb Ceramic Period, as weil. Among some Pacific Coast Indians the meat in the 
pemmican has been replaced with fish (s.v. 'pemmican,' The Columbia Encyclope
dia l 993). Furthermore, Eskimos are known to make a kind of ice cream (Akutuq) 
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from seal oil or caribou fat , by first warming the oil and then whipping in air by 
hand , as the oil slowly cools into a foam. Akutuq is usually flavoured with cowber
ries (Vaccinium vitis-idaea). Other berries are also used to add taste. (Jones 1983: 
89, 127.) 

Three of the four crust samples that contained a fair amount of fatty acids 
(: 12833, : 1249, : 14065) deri ve from pot sherds classi fied as sty Je Ka III: 1 and one 
(: 12554) from a sherd representing style Ka II : 1. Their high cholesterol content 
strongly suggests that food derived from the animal kingdom was stored or pre
pared in the vessel s (see Appendix). The analysis results do not indicate any 
variation in food preparation or storage between the pottery styles , however: ben
zoic acid, for example, was present in all of the samples. The amounts of lipid 
residues in the samples , on the whole , are relatively modest, and some fatty acids 
have completely decomposed. Negative evidence, thus, cannot be used to draw 
conclusions. 

The results of the crust analyses from Maarinkunnas differ from those from the 
neighbouring countries. In contrast to the samples analysed here, analyses of Swedish 
and Danish samples often show a total absence, or very small amounts, of choles
terol, whereas proteins and sometimes carbohydrates are present (Arrhenius 1984, 
1985; Arrhenius & Li den 1988). The results often suggest a diet derived from 
vegetable matter, which is natural , since agriculture and animal husbandry were 
already practised in southern Scandinavia in the 51

1, century BC, whereas in Finland 
tangible evidence of agriculture at this time is absent, at least as yet (Nuf\ez 1999: 
135- 136). During the Comb Ceramic Period the economy of Finland was still 
based on hunting, fishing , sealing, and gathering. lt is also noteworthy that benzoic 
acid is apparently not present in the Swedish crust samples. 

In addition to lipid analysis, inferences about prehistoric diet can be drawn on 
the basis of the value of the stable carbon isotope 13C, which is routinely measured 
in connection with radiocarbon analysis. lt can give clues , for example, as to 
whether the food residues in the crust are of marine or terrestrial origin. Contrary 
to the radiocarbon isotope (1 4C) , the stable carbon isotope (1 3C) does not decline , 
but disintegrates through physical, geological , and biological processes. As a re
sult, the composition of the isotope changes. The fractionation of the isotope is 
different in marine and terrestrial organisms (Eriksson 1996: 24 with references), 
and the degree of fractionation in animal s, for example, is influenced not only by 
their diet but also by their position in the food chain (Tauber 1981 : 332) . A diet 
that is l00% marine produces a diagnostic ö13C value, which is used as an ultimate 
reference value for marine animals. This ö13C value is less negative than the 
terrestrial ultimate reference value (Eriksson 1996: 24-25) . In other words, values 
between -18 and -30%0 suggest terrestrial origin , while values between O and 
-18%0 suggest marine origin (e.g., Tauber 1981 ; Andersen & Malmros 1985 : 86; 
Segerberg & al. 1991: 90 ; Hallgren & Possnert 1998 : 126). In addition to food 
crust, 13C values can be measured from human bone and hair (Tauber 1981 ; Eriks
son 1996; Liden 1996; Liden & al. 1996). 

The origin of the food crust in the vessels from the Tybrind Yig site , for 
example, has bee n examined with the help of carbon isotope 13C. Preliminary 
analysis results suggested a primarily terrestrial origin for the crust (Andersen & 
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Malmros 1985) , and subsequent studies did not change thi s inte rpretati on (Ar
rhenius & Liden 1988). Neverthe less , the crus t was interpreted by C laus Malmros 
and S0ren H. Andersen as the remains of fish soup with vegetab les. This was based 
on mi croscopic studies that suggested the presence of fi sh remains , such as bones 
and fin rays, within the crust, and a lso on the presence of crust on the exterior of 
the pol (Ande rsen & Malmros 1985: 95). This inte rpretation has been subsequently 
refuted thro ugh microscopic and chemica l ana lyses of the cru st: the Tybrind Vig 
crust is the res idue of a porridge that has been prepared by fermentation, but 
thro ugh some other method than the use of blood (Arrhenius & Liden 1988: 9 , 15). 
lt has not been possible to ascerta in whether the food crust consists of the remains 
of one meal or severa l (A ndersen & Malmros 1985: 95). 

An exami nation of the 13C isotope va lues determined in connect ion with the 
rad iocarbon dating of the Maarinkunnas samples (Table 5) shows that the o13C 
values fo r charcoa l and birch bark pitch (-26.9 - -28.3%0) are more negative than 
the o13C va lues fo r food cru st. As can be expected, they strongly suggest a terrest ri
al ori g in . The va lues measured from food crust (-21.4 - -24. 1%0) do not indicate a 
clear marine origi n, e ither, although they are less negative than the o13C va lues of 
the food c rust from , e.g ., Skogsmossen o r Tybrind Vig (cf Hall gren & Possnert 
1997; Andersen & Malmros 1985). On the other hand the food c rusts of the 
Western Pitted Ware vesse ls from the Säter and Fagervik sites, which are regarded 
as terrestrial food residues , d isplay similar 0 13C va lues as the Maarinkunnas materi
al (Segerberg & al. 199 1: 90). Thi s seems, to a degree, to contradict the results of 
the Maarinkunnas lipid analysis, whi ch suggest a marine ori g in for the residues. 
The effect that a combination of, e.g ., cowberry and marine an imal matter may 
have on the o13C value has not so fa r been studi ed. 

6. Vessels for different purposes? 

It has occasionally been suggested that Comb Ceram ic vesse ls were not used for 
food preparation at all. Unto Salo, for example, has suggested that pots were not 
needed for food preparation during the Stone Age, because meat and fi sh could be 
fr ied or consumed some othe r way. Consequentl y, he regards Comb Ceramic pots 
as exclusive ly Storage containers , or vesse ls in which beverages could be prepared 
(Salo 1989: 8). The results of the crust analyses from Maarinkunnas show that food 
has been e ither prepared or stored in the Comb Ceramic vesse ls, but there is no 
ev idence of ac tual cook ing. The presence of several proteins (amino ac ids) and 
lipids usuall y suggests fa irl y low temperatures, since amino acids di sso lve at 
200°C and lipids at 300°C (G ustavsson 1997: 95; Rottländer & Schli chtherl e 1978: 
263- 264). Fermentat ion, however, does not destroy amino ac ids or lipids (G us
tavsson 1997: 95). No protei n res idues were fo und in the Maarinkunnas samples , a 
fact that might support the idea of cooking. 

lf no cooking was done in the vesse ls, how can the crust have been fo rmed? As 
far as I understand, crust format ion can take place in two ways: e ither as the food is 
baked onto the vesse l surface in con nect ion with cook ing, or as a natural resu lt of 
slow accumu lation and ox idation, when part of the food th at is prepa red o r kept in 
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the vesse l remains on the sur face because cleaning the vessels prope rl y is probably 
diffi cult , and perhaps even unnecessary. In any case distinguishing between a food 
storage function and a food preparation functi on is difficult, especially if we are 
dealing with fermentat ion methods, since they in vo lve both function s in the same 
process. 

Even though vesse ls of styles Ka II and Ka III have not been considered fun c
tionally different, e.g., due to their size, and both are sa id to be suitable for storage 
as weil as other uses (Yikkul a 198 l : 25), it is still possible that differences in 
function s between the ceramic sty les have ex isted, albeit not necessarily in a 
systematic and established way . The !arge size of Ka II: 1 vesse ls means that they 
would work weil as storage containers, or maybe for preparing beverages - al
though there is no direct evidence of thi s kind of use. lt is poss ible to store liquids 
in vessels tempered with sand and crnshed stone (Hulthen 1997: 15 1), although 
skin bags are better than pottery for water transport and keep ing it from freezing 
during the winter (G ustavsson 1997 : 93) . 

Experimental research shows that water heating efficacy is hi gher in vessels 
tempered with mineral matter than in vessels tempered with organi c materi al (S ki 
bo & al. 1989: 13 1 ). Ceramic vessels as a whole are weil suited for water storage, 
because the ir porous strncture keeps the water cool (G ustavsson 1997: 93). Heating 
the water with rocks has probably been possible (e .g., Alakärppä 1999 : 56), a l
though evidence o r it is absent. On the other hand , pottery is not so good, e.g., fo r 
storing train o il , s ince the o il tends to seep through the vessel walls (G ustavsson 
1997: 92). The fragility of pottery vessels makes them less ideal for transporting 
train oil than , for example, wooden containers o r skin bags, but they may we il have 
been used as temporary storage and fermentation containers (Ylimaunu & al. 1999: 
146 with references). On the other hand , the pots with organic temper (Ka 11: 2 and 
Ka III: 1) that today look very porous because the temper has dissolved , have not 
been any more frag il e and susceptible to breakage during their use life than pots 
with sand or crnshed stone temper (Hauti o 1998a: 57). Quite the contrary , pots 
with organic temper may even have better shock-res istance (Skibo & al. 1989: 
139). Their durability and smaller size suggest that they might function better in 
both transport and some sort o f food preparation. lt is even possible to heat, but not 
to bo il water in them (ibid.: 131). 

ft is, of course, possible that pots of one ceramic sty le have served more than 
one fun ction and been used for the storage o r preparation of different kinds of 
food. In the Otterböte material, for example, lipid ana lyses of two identi ca l pots 
show very different contents: one sample implies marine origin, while the other 
suggests the presence of vegetable matter, in particular barley - barley co rn im
prints have been observed on the surfaces of the Otterböte pots (G ustavsson 1997: 
95 ; l saksson 1997b: 173). In the archaeological context it is often impossible to 
distinguish between cooking vessels and storage containe rs, not to mention be
tween cooking vessels of different kinds (G ustavsson 1997: 93). In add ition, it is 
a lways poss ible that pots of one type have been used for several purposes (ibid.) , 
and a single pol may have served a vari ety of functions. The results of ernst 
analyses probably re late on ly to the las t ep isode of use. On the other hand , the 
analysed ernst may conta in residues from previous foodstuffs , and the resulting 
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view may represent a kind of melange, an average of the different substances 
stored or prepared in the vessel. This mi ght exp lain the cu ri ous combinat io ns, such 
as the presence of benzoic acid and cholesterol in a si ng le sample. 

On the basis of the crust analyses carried out so far , it is not possible to single 
o ut any particular pottery style as cook ing or storage vesse ls, since a ll analysed 
samples indicate this kind of use. Many more crust ana lyses are required before 
any firm linkages between ceram ic sty les and fu nct ions can be estab li shed. The 
problem of the function of ceram ic vesse ls is complicated by the fact that o ur 
knowledge of potential vessels of other materials (s uch as wood, birch bark , and 
skin ) is practically nil (G ustavsson 1997: 92). Even if the various styles were fo und 
to have served distinct functions, the question of whether the different pots have 
been manufactured by o ne population o r severa l is still left open. 

7. Summary 

The Maarinkunnas pottery assemb lage includes a number of pottery styles de
scribed by Aarne Äyräpää as earl y as 1930, viz. the Typical Comb Ware sty les Ka 
II : 1 and Ka 11 :2 and Uske la Ware Ka III : 1. In addition , there are sherds that 
combine characterist ics from both Typical Comb Ware and Uskela Ware. Both 
organic temper and stone and mineral temper occur: sty le Ka II : 1 pollery is tem
pered primarily with sand or crushed stone, while sty les Ka II:2 and Ka l[J: 1 
usually have organic temper. However, the tempering materia l probably cannot be 
considered a sty le criterion. 

Rad iocarbon dates from birch bark pitch and organic crust adhering to the 
pottery suggest that style Ka 11 : 1 is somewhat o lder than sty les Ka ll :2 and Ka 
lll: 1, which are con temporaneous. One of the dates even implies that Ka III: 1 
might be o lder than Ka 11:2 . The reliability of the dates wou ld , of course, be 
heightened by a longer seri es of samples. As regards the occurrence of crust on 
pottery of the various sty les , Ka H:2 and Ka lll : 1 tend to display crust deposits 
s li ghtl y more often than Ka II : 1. The presence of crust may be a clue to the use of 
the vessel: it may be ass umed that potsherds with crust derive from vesse ls that 
have been used for food storage or preparation. The crust deposits and the sma ller 
sizes of the pots of sty les Ka 11: 2 and Ka III : 1, as weil as their organic temper, are 
features that mig ht be cited as evidence for the use of these vesse ls for food 
preparation more often than vesse ls of sty le Ka II : 1, which serve bette r as storage 
containers for , e.g., foodst uff or water. 1t shou ld be remembered , however, that the 
majority of the sherds of a ll kinds of pottery are devoid of cru st, and, therefore , 
other function s have certainly ex isted. It is also possible that even a s ing le pol may 
have served severa l functions; c rust ana lysis allows conclusio ns chiefl y about the 
final episode of use. 

The formati o n of crust may have taken place through the burning of food pre
pared in the vesse l, or as a resu lt of a process of ferme ntat io n, as demonstrated by 
severa l Swedish stud ies. In any case the crust and the ana lysis results indicate 
some kind of food preparation or storage in the vesse ls. Since the results here do 
not suggest the kind of fermentat ion method indi ca ted by the Swedish studies , 
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