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ABSTRACT: Archaeological fish bone assemblages from the Baltic region of Europe are 
reviewed for the period from the 51h century BC to the l61h century AD. The evidence from the 
fish bones is used to illuminate fishing, fish consumption and fish trade. At almost ali sites, the 
selection of fish species in the assemblages indicates a very strong influence from the local fish 
fauna. The species of fish and the size of the individuals indicate that a variety of fishing meth-
ods have been employed throughout the pe1iod studied, including nets, hooks and weirs. In 
sorne countries, a chronological development in fishing, for example, a tendency towards more 
sea-going fishing, is reflected in the fish bone assemblages. 

KEYWORDS: FISH, FISH BONE ASSEMBLAGES, BALTIC, IRON AGE, VIKING AGE, 
MIDDLE AGES, PREHISTORIC FISHING, PROTOHISTORJC FISHING, FISHING IN HIS-
TORICAL TIMES 

RESUMEN: En este trabajo se lleva a cabo una revisión pormeno1izada de las muestras ictioar-
queológicas de la región del Báltico en el periodo comprendido entre el siglo V a.C. y el siglo XV1 
d.C. Los acúmulos de peces nos sirven para arrojar luz sobre las técnicas pesqueras así como el 
consumo y comercio de pescado. En casi todos los asentamientos la selección de especies en las 
muestras indica una muy fuerte influencia de las faunas locales de peces en el espectro ictio-
faunístico. Las especies de peces y el tamaño de los individuos indican que a lo largo de todo 
el periodo estudiado fueron utilizadas una serie de artes de pesca que incluyen redes, anzuelos 
y trampas. En algunos países las muestras ictioarqueológicas reflejan una serie de tendencias 
diacrónicas en las estrategias pesqueras como, por ejemplo, una tendencia hacia desruTollar pes-
querías en zonas progresivamente más alejadas de las costas. 

PALABRAS CLAVE: PECES, ASOCIACIONES ICTIOARQUEOLÓGJCAS, BÁLTICO, 
EDAD DEL HIERRO, EDAD VIKINGA, EDAD MEDIA, PESCA PREHISTÓRICA, PESCA 
PROTOHISTÓRICA, PESCA EN ÉPOCAS HISTÓRICAS 

Fish bones are often preserved in remains from 
former cultures as a more or less direct result of 
fishing. Fish bones recovered during archaeologi-
cal excavations provide evidence of catch, con-
sumption and trade of fish in former times. The 
species of fish represented in the remains, the sizes 
of the individual fish, and other aspects of the fish 
bone evidence can indicate the kind of water in 

which they were caught (lake, river, coast or open 
sea), the season during which the fishing took 
place and which methods were used. 

In the present paper evidence from fish bones is 
used to elucidate fishing, fish consumption and 
fish trade in the Baltic region of Europe during the 
period from the 5l11 century BC (beginning of the 
Iron Age in Denmark) to the mid-16th century AD 
(end of the Middle Ages). The southem North Sea 
region will be dealt with in a similar way in a 
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forthcoming paper (Enghoff, submitted) which 
covers the period from the 1 st to the 16th century 
AD. The North Sea paper will also include a gen-
eral discussion of the fish trade which applies to 
both regions. 

Significant developments in Baltic fishing 
equipment and techniques took place during the 
period covered, including the development of sea-
going ships which made fishing on the open sea 
and long-distance trade possible. This is clearly 
reflected in the fish bone evidence which in this 
review is allowed to "speak for itself': written 
sources have not been taken into account although 
they are available for the latter part of the period. 

MATERIAL AND METHODS 

The Baltic region has, for the purposes of this 
review, been defined as comprising the following 
countries: Denmark (except the North Sea coast of 
Jylland), southern Norway, Sweden, Finland, 
Estonia, Latvia, Lithuania, westemmost Russia, 
Poland (except the southemmost parts) and Ger-
many (except the North Sea coast and the south-
ernmost parts). 

The review is based mainly on published stud-
ies by the author and many others, and a number 
of unpublished reports have kindly been put at my 

• 

• 

FIGURE 1 
Map of the Baltic region of Europe, showing the location of the 
reviewed sites. See also the more detailed maps for each 
country (Figures 2, 6, 9-11). 

disposal by various colleagues. Furthermore, 
original analyses of material from five Danish 
sites (Smedegard, Gl. Lejre, Birkely, Sels(ll-Vestby 
and Sebbersund) are included. 

The locations of the reviewed sites are shown in 
Figure l. Records from Denmark, Norway, Swe-
den, Estonia, Poland and Germany are given in 
Tables 2-7. No information was available from 
Russia, Lithuania, Latvia and Finland. The entries 
in Tables 2-7 are numbers of fish bones for each 
species where such numbers were available. Where 
absolute numbers were not given, or frequency was 
indicated as a percentage or by a letter code, entries 
in the tables are given as presence/absence. This 
method of presentation was chosen for the sake of 
uniformity, at the expense of loss of information in 
sorne cases. Scales, de1mal denticles etc. have not 
been included in the bone counts, instead their 
presence is recorded in footnotes to Tables 2-7. In 
the tables, as well as in the sections on individual 
sites from each country, sites are arranged chrono-
logically, according to the age of their oldest phase. 
The fish species are divided into marine, migratory 
and freshwater species in Tables 2-7. Within each 
of these ecological groupings the species are listed 
systematically (i.e. by taxonomic group). 

Table 1 sumrnarizes the occurrence of fish spe-
cies in the fish bone assemblages analyzed here, 
with English and Latín names according to White-
head et al. (1984-1986) for marine species and, as 
far as possible, Blanc et al. (1971) for freshwater 
ones; when these were not applicable, Wheeler 
(1978) was used. Since the English names of fish 
species may be unfamiliar to many readers, the 
species are arranged alphabetically in Table l. 

The fish bone evidence included in the review 
is obviously of very variable quality, having been 
influenced by severa} taphonomic factors. These 
include, for example, the different conditions for 
preservation of bones prevailing at the sites, the 
different susceptibility to decay of bones from dif-
ferent species, the influence of various treatments 
(for instance cooking) on the chances of survival 
(Nicholson, 1992a, 1992b, 1993) and the different 
excavation techniques used through time. With 
regard to the last factor, small fish bones will only 
be recovered in any quantity if sieving of the sed-
iment through a fine mesh is employed (Payne, 
1972; Enghoff, 1993). It is very important to keep 
this in mind when evidence from different sites is 
compared and general conclusions are drawn. It is, 
however, often possible to evaluare smaller, less 
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DK N s EST PL D 

Alpine bullhead, Cottus poecilopus 
Asp, Aspius aspius + + + 
Atlantic bluefin tuna, Thunnus thynnus + + 
Atlantic horsemackerel, Trachurus trachurus + 
Atlanlic mackerel, Scomber scombrus + + + + 
Bailan wrasse, labrus bergylta + 
Barbe!, Barbus barbus + 
Black goby, Gobius niger + 
Brill, Scophthalmus rhombeus 
Bullhead, Cottus gobio 
Bullrout, Myoxocephal11s scorpius + + + 
Burbot, lata lota + + + + + 
Cartilaginous fishes, Chondrichthyes + + + + 
Chub, Leuciscus cephalus + + 
Clupeids, Clupeidae + + + + + 
Cod, Gadus morhua + + + + + + 
Common bream, Abramis brama + + + + + 
Common carp, Cypri11us carpio + + 
Common sole, Solea vulgaris + 
Crucian carp, Carassiuscarassius + + + + 
Cyprinids, Cyprinidae + + + + + + 
Dab, Li111a11da limanda + 
Dace Leuciscus /euciscus + + + 
Eel, Anguilla anguilla + + + + + + 
EelpouL, Zoarces viviparus + + + 
Flatfish, Heterosomata + + + + + + 
Flounder, Platichthys flesus + + + + 
Gadids, Gadidae + + + + + + 
Garfish, Be/one belone + + + + 
Gobiids, Gobiidae + 
Golden Redfish, Sebastes mari1111s + 
Goldsinny Wrasse, Ctenolabrus rupestris + 
Greater Weaver, Trachinusdraco + 
Haddock, Mela11ogramm11saeglefi1111s + + + + 
Hake, Merl11cci11smer/11cci11s + + + 
Halibut, Hippogloss11s hippoglossus + + 
Herring, Clupea hare11g11s + + + + + + 
Ling, Malva malva + + + + 
Norway pout, Trisopterus esmarki + 
Orfe, Leuciscus idus + + + + 
Perch, Perca fluviatilis + + + + + + 
Percids, Percidae + + + + + + 
Pike, Esox lucius + + + + + + 
Pikeperch, Stizostedio11 l11cioperca + + + + 
Plaice, Pleuro11ectes platessa + + + 
Pollack, Pollachius pollachius 
Poor-cod, Trisopterus mim1t11s + 
Porbeagle, ú111111a na.1·11s + + 
Ray, Raja sp. + + + + 
Roach, Rutilus rutilus + + + + + + 
Rudd, Scardiniuserythrophthalmus + + + + 
Ruffe, Gym11ocepha/11s cem11a + + 
Sailray, Raja lintea + 
Saithc, Pollac11i11s vire11.1· + + + + 
Salmon, Salmo salar + + + + 
Salmonids, Salmonidae + + + + + + 
Shad, Alosa sp. + + 
Sharks, Pleurotremata + + + + 
Skate, Raja batis + 
Smallspotted catshark, Scyliorhi1111s ca11ic11la + 
Smelt, Osmerus eperla1111s + 
Smoothhound, M11stel11s sp. + + 
Spurdog, Squa/us acanthias + + + 
Starry skate, Raja radiata + 
Sturgeon, Acipe11ser sturio + + + + + 
Swordfish, Xiphias gladiu.~ + 
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Tench, Tinca tinca 
1 

+ + + + + 
Thomback Ray, Raja c/avata + + + 
Three-spined StickJeback, Gasterosteus ac11/ea111s + + 
Topeshark, Ga/eorhinus galeus + 
Torsk, Brosme brosme + 
Trout, Salmo 1r1111a + + + + 
Turbot, Pseua maxima + + + 
Twaite shad, Alosa fallax + 
Wels, Siluris glanis + + + + 
White bream, Blicca bjoerkna + 
Whitefish, Coregonus sp. + + + + + 
Whiting, Merlangius 111er/a11gus + + + 
Wrasses, Labridae + + 
Ziihrte, Vímba vimba + + + 
Ziege, Pe/ecus cu/1ra111s + 
Zope, Abramis ballerus + + + 

TABLE l 
List of the fish taxa (species and a few genera and higher categories) of fish mentioned in the text, and indication of the countries from 
which they have been recorded in Iron Age to Medieval fish bone assemblages. 

The list is arranged alphabetically according to the English names, with corresponding Latin names added. The nomenclature follows 
Whitehead et al. (1984-1986) for marine species and, as far as possible, Blanc et al. (1971) for freshwater ones; when these were not appli-
cable, Wheeler (1978) was used. 

D = Gem1any, DK = Denmark, EST = Estonia, N = southem Norway, PL = Poland, S = Sweden. 
Species which are not indicated as occuring is any of the countries are included because they occur in the national lists as unconfirmed 

possibilities (e.g., brill which has been recorded only as "turbotlbrill"). 

meticulously excavated samples against the back-
ground of large, sieved ones. In order to obtain as 
complete a coverage as possible, small, non-sieved 
materials have therefore been included in the 
present review. 

Denmark is treated in somewhat more detail 
than the other countries, owing to the author's per-
sonal experience with several of the sites. The 
Danish evidence has been divided according to 
cultural periods: lron Age, Viking Age and Middle 
Ages, in addition to being assigned to a particular 
century or centuries. For the sake of comparability, 
evidence from other countries is as a rule only 
referred to by century, since the cultural periods 
may be differently defined and delimited. 

Sorne of the papers dealing with fish bones 
refer to finds of fishing equipment. This informa-
tion has been taken into account but a systematic 
search for literature on this subject has not been 
made, just as written sources dealing with fish 
trade etc. have not been consulted. 

DENMARK, INDIVIDUAL SITES 

The review is based partly on already published 
evidence and partly on material from a number of 
hitherto unpublished sites which have in part been 
analyzed by the author within the framework of the 

present project. These are Smedegard, GL Lejre, 
Birkely, Sels0-Vestby and Sebbersund. Three sites 
from the island of Bomholm are reported on the 
basis of unpublished studies by Henrik H0ier. 

The site numbers refer to Figure 2 (see Table 2 
for detailed species lists). 

FIGURE 2 

BALTIC 
SEA 

13 
12 r;--:.· 5 
1~ 
Bomhol 

Map of Denmark, showing the Jocation of the reviewed sites. 
Site number<; refer to the section ··nenmark. individual sites,._ 
The three sites marked with A (N!'lrre Fjand). B (Ribe) and C 
(Tr¡¡sjborg) are treated in detail elsewhere (Enghoff, submitted). 
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Sejlfiod (1) 

An lron Age village on the Limfjord (Nielsen & 
Rasmussen, 1986). The fish bones mostly derive 
from chalk layers in house floors dating from 500 
BC to AD 1050 (Pre-Ro man, Roman and German-
ic lron Age as well as Viking Age). The fish bones 
were recovered by sieving through a 2 mm mesh 
and are generally well preserved (Enghoff, 1992, 
unpublished report c). 

The fish bone samples appear to be quite uni-
form throughout this long period of time and are 
dominated by flatfish, especially flounder (68% of 
the bones). Dog coprolites found at Sejlflod also 
contained many remains (bones and dermal denti-
cles) of flounder (Figure 3). Garfish (20% ), which 
is a seasonal species occun"ing in Danish waters 
only from spring to autumn, is an indicator of sum-
mer fishing. Greater weaver (10%) has also played 
an important role, and whitefish is present as well. 
The fishing from Sejlflod may very well have 
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FJGURE 3 
Top. Dog coprolites found at Sejlfold, 21 l x natural size. Bot-
tom. Bones and dermal denticles from flounder. found by dis-
solution of the coprolites, 3 x natural size. 

taken place in the Limfjord which, at the begin-
ning of the lron Age, had several openings to the 
North Sea (Petersen, 1987) and was more saline 
than today. Even today all the species on the Sejl-
flod list, perhaps with the exception of whitefish, 
can be caught in the eastemmost Limfjord. 

Meflemholm (2) 

Another Iron Age village on the Limfjord. The 
fish bones derive from a rubbish pit, dated on the 
basis of cerarnics to about 400 BC (Pre-Roman 
lron Age). The fish bones were recovered by siev-
ing through a 2 mm mesh (Rosenlund, unpub-
lished report a) and are strongly dorninated by 
plaice/flounder/dab; in addition there are a few 
bones of garfish and eel. 

Smedegard ( 3) 

A Pre-Roman to Roman !ron Age village (300 
BC - AD 100) located between the Skagerrak and 
the Limfjord. The conditions for preservation of 
organic material at the site are good. The fish 
bones were recovered by flotation and wet sieving 
through a 4 mm mesh and have been identified by 
Enghoff (present work). The animal bones other 
than fish bones from Smedegard are currently sub-
ject of a Ph.D. study by T. Nord Andreasen. 

The catch at Smedegard was quite varied, being 
dominated by garfish (30% ), plaice/flounder/dab 
(26%), especially flounder, and eel (21 %) (Figure 
4). A very special feature of Smedegard is the pres-
ence of topeshark and smoothhound (8%), plus a 
single bone from spurdog. Also noteworthy is a 
characteristic scute from sturgeon. Whitefish is 
represented as well, as at Sejlflod. Today, white-
fish does not occur north of the Limfjord but is 
common in the Limfjord itself where the inhabi-
tants at Smedegard may have caught it. Summer 
fishing is documented by the presence of garfish. 
All in all, there are indications of fishing both in 
the North Sea (especially the sharks) and in the 
Limfjord, and perhaps even fishing in fresh water 
for pike, roach and perch, although these species 
may also have been caught in the brackish parts of 
the Limfjord. 

Lundeborg ( 4) 

A trading centre on the island of Fyn. Occupa-
tion was probably limited to short periods of the 
year (Thomsen, 1994). The settlement dates from 
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Sitc Sejlílod Mellemholm Smedeg~rd Lundeborg Sorte Muid GI. Lejre Aggersborg Birkely Selso-Ve."itby Sebbersund Árhus Sonden·· 

Sitc 11°. l. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 
Age (cc111uries) 6 BC-11 AD 5 BC 4 BC-2AD 3-4AD 6-7 AD 7-11 AD 8-IOAD 8-11 AD 8-9AD 9-IOAD 10-11 ADl2-13 AD IOAD 10-12ADI0-14AD 1 
Recovcry tcchniquc h • h h 

MARINE S!'F.C'IES 
Porbcagle 
Smoothhound 2 
Topcshark 16 
Spurdog 2 + 
Thornbnck ray 
Cartilaginous fishe~. 10 

unspecificd 
Hcrring 13332 965 32 616 362 »9770 + 
Garpikc 3981 a few 125 56 224 30 + + 
Hakc + 

Gadid" total 2 15 59 495 343 86 559 1138 6 146 904 
Cod 11 59 495 44 81 164 30 1 20 856 + 
Haddock .1 12 5 1 8 46 + 
Whiting 
Saithe 
Pollack/Saithe 
Ling 
Gadids. unspccified 287 394 1057 118 

Goldsinny wrassc 
Grcaicr wca ver 184 
Atlnntic mnckcrcl 
Atlaruic blucfin tuna 
Eclpout 
Black goby 
Gobiids, unspecified 
Bullrout + 
Threc-spincd sticklcback 

Sclsu-Vestby Scbbersund Árhus Spnderv 
Sitc Sejlílod Mellemholm Smedcgird Lundeborg Sorte Muid GI. Lejre Aggersborg Birkcly 8-9AD 9-IOAD 10-11 ADl2-13AD IOAD 10-12 ADI0-14 AD 1 

Flatfhhcs. total 1319 15 1 15 67 172 27 1693 232 323 20 
Turbot 
TurboúBrill 8 
Pin ice 1 1 
Floundcr 17 7 1 18 1 + 
Plaicc/Floundcr/Dab 1301 ca. 500 134 15' 66 172 27 1675 231 321 98')!- 20 + 
Common sole 
Flalfishcs. unspccificd 

MIGRATORY SPECIES 
Sturgcon .1 
Trout 
Troul/Salmon 7 I' 79' 24 
Whitcfish I' 22 + 
Salmonicls, unspccificd + 
Eel 20 123 22 22 + 

FRESllWATl~R SPEC'IES 
Pikc 11 14 

Cyprinid>. total 43 40 388 21 
Crucian carp 
Tcnch 
Rouch 9 
Rudd 
Common bream 4 25 + 
Cyprinids. un~pecificd 34 34 362 21 

Burhol 
Porch 6 21 64 5 4 + 

Total 1931 ca. 500 518 76 13935 1537 482 1106 3485 251 860 »9770 ca. 1500 932 

1 cxcluding 11 scalcs. 
2 cx:cluding 62 scalcs. 
·1 orig. rcf.: ílntfish unspccificd. 
" orig. rd.: Salmon. 
:\ orig. rcf.: Salmon. 
11 un1rcntcd scclimcnl :-iamplcs. 
7 original publication: nmlish unspccificd. 
8 originul publícntion: Sahnon. 
9 original publíc:11io11: Salman. 

10 cxcluding 2 scnlcs. 
11 cxcluding 3 dcm1al dcnLiclcs. 
12 cxcluding 10-l dcrnml dcn1iclcs. 
l.'.I C\cluding 74 scalc. .... 
1" cxcluding 137 ;;cales. 
1' 2 scalcs only. ,. 1 ;cale only. 
17 excluding 232 scalcs. 
IR cxcluding 2450 scales. 
19 original rcfcn:m.:c: S;ilmon. 

11 
Numbers of identified fishbones from Danish sites. Re 
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MnllcbJcrg Kobbcgaard Munkerup Pedcr'\borg Svendborg Svcndborg Ni.c"lholm Kogc Holba:k T;\mbyTorv Oden~ Dragor 0mKl<l'tcr 
Vold\lcd Matr 482 Matr. 449a Sonebrndc 

12 13. 14 15. 16. 17. 18. 19. 20. 21 22 23 
11 AD 11 AD 11 AD 12AD 12-15 AD 12-15AD 13-14AD 13-14 AD 13-15 AD 13-14AD 14-15AD 16AD 13-16AD l.J-.15AD 15-16AD 

h h h+!<i h+"I h 

2988 1305 2984 12 80 743 375 1164 57 + 
27 203 3 

3 
147 533 686 327 162 77 10 1496 9 219 450 7 
147 533 686 327 129 + 29 10 880 1 55 201 + 3 

15 + 48 t:l4 1 248 + 4 
7 
1 

4 
16 + 4681º 163 

+ 
28 
1 

10 
87 16 

3 

Pedmborg Svcndborg Svcndborg T;\mby Ton Otlcn\C 
~lollcbjerg KobbcgaMd Munkcrup Vold\lcd Matr 482 Matr. 449a N;.c\holm Koge Holb:ck 13 14 AD 14-15AD 16AD Soncbmdc Drngnr Om Kl<l'tcr 

6 448 1120 26 124 
1 511 

1 
54' 

6 4471 + 1011 22 124 + 
11 
36 

3 
11 25 1• +• 1 •• 

183 237 69 + 

21 10 9" 17 32 
14 18 14 59 

14 7 
1 9 

1 1 
4 1 36 

+ 1tl' 4 12 
6 

22 " 101' 181 11 83 

3160 1940 3705 389 673 82 92 .1843 391 1654 925 198 

2 
technique: h = hand-collected, s = sieved, ? = unknown. 
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1 
~· 

FIGURE4 
A selection of fish bone from Smedegard. The most important species in the Smedegard material are garfish (upper left: vertebrae and 
two jaw bones), plaice/flounder/dab (upper right: vertebrae, os anale, urohyale of flounder) and eel (lower right: vertebrae, cleithrum). 
A characteristic trait of the Smedegard material is the relative large percentage of cartilaginous fishes (lower left: topeshark vertebrae, 
note drilled hole in center), J 112x natural size). 

the beginning of the 2nct to the end of the 7ih centu-
ry AD, but the main occupation period is dated to 
the 3rct and 4111 centuries, i.e., late Roman lron Age. 
The fish bones were recovered by wet sieving 
(mesh size unknown) (Hatting, 1989, 1994). 

The fish bone material from Lundeborg differs 
from that discussed so far by being composed 
exclusively of marine species: cod dominates, and 
garfish shows that the site was used during the 
summer half of the year. However, the modest size 
of the material (76 bones) precludes detailed spec-
ulations. 

Sorte Muid (5) 

A chieftain 's seat and cult site on the island of 
Bornholm, dating from the Germanic Iron Age 
(6111- 7th centuries AD). The fish bones were recov-
ered by wet sieving through a 3 mm (in a few cases 
4 mm) mesh (Watt, 1991). 

The fish bone material from Sorte Muld is 
very strongly dominated by herring ( 13332 
bones). The only other well-represented species 

is cod, but 79 bones of salmon/trout is also a 
large number for this species. There are two of 
the easily decomposed bones of mackerel, indi-
cating summer fishing. The recovery of such a 
Iarge number of the small bones of herring is due 
to the meticulous sieving technique employed 
(Hatting, 1989). 

Gl. Lejre: Mysselh~jgard (6) 

A chieftain's farm close to Roskilde, dated to 
the 71h-ll 1h centuries AD. The fish bones were 
recovered by dry sieving through 4 mm mesh 
(Enghoff, unpublished report b and present work). 

The material includes many bones of herring, 
63% of the identified bones. Cod and haddock 
were important too, comprising up to 22% of the 
assemblage. The presence of garfish, and a single 
bone of mackerel, indicate summer fishing. A not-
able number of salmon/trout bones and a single 
bone of thornback ray deserve special mention, as 
these species were then regarded as luxury food 
reserved fo1· the upper class (Zbierski, 1976). The 
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herring bones seem not to be the result of a partic-
ular processing technique since bones from all 
body regions are represented. 

Aggersborg (7) 

A Viking Age village located at an important 
point of passage across the Limfjord, dated to AD 
700-980 (Roesdahl, 1986). 

The fish bone material was hand-collected 
(Hatting & Rosenlund, unpublished report; Rosen-
lund, 1976). The inhabitants seem to have eaten 
mostly garfish since about half of the bones belong 
to this species. Plaice/flounder/dab and gadids were 
also important. 

Birkely (8) 

The grubenhaus settlement Birkely was located 
on a major lake, Arres\!'I, in Sjrelland close to Katte-
gat. It is dated to the 3th_ l l rh centuries AD. The fish 
bone material was recovered by dry sieving 
through a 4 mm mesh and mostly derives from 
inside the houses (Enghoff, unpublished report a). 

Consistent with the site's geographical location, 
rather more than half of the fish bones derive from 
marine fish, just less than half come from freshwa-
ter fish and the remainder come from rnigratory 
species. The list consists of species commonly 
eaten. Gadids and cyprinids (especially common 
bream), in particular, were important. 

Sels~-Vestby (9) 

The settlement Sels~-Vestby lay on Roskilde 
Fjord (SS!'lrensen & Ulriksen, 1995). The Viking 
Age settlement was abandoned during the 11 th cen-
tury AD and was succeeded, early in the 12th cen-
tury AD, by a Middle Age village. The fish bone 
evidence covers the 81h-J 31h centuries AD but can 
be subdivided into three Viking Age phases: 81h-91h, 
9111-1Qt11, and 10111-11 th centuries plus a Medieval 
(13th century) phase. The fish bones from the 
Viking Age phases were recovered by wet sieving 
through a 4 mm mesh of sediment samples from 
inside the grubenhauser. The Medieval material 
consists of sediment samples with a high concen-
tration of hening bones. 

During all three Viking Age phases there are 
three important groups of fish species, i.e. plaice/ 
flounder/dab (mostly, perhaps even exclusively, 
flounder), gadids and herring. There is also a small-
er but constant presence of grufish. The relative fre-

FIGURES 
Untreated sediment sample from early Medieval layers at Sels!il-
Vestby. The sediment consists almost exclusively of bones of 
herring. 

FIGURE6 
Herring bones from Selsjij-Vestby. Ali the bones belong to the 
hyoid arch, the gil! arches, and the shoulder girdle, 1112 x natu-
ral size. 
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quencies of these important groups vary through 
time. Herring bones thus constitute 42% of the 
bones from the lQLh_ 11 th centuries, against 18 % in 
the 8th_9th centuries, suggesting an increasing 
importance of herring. The cod from the 1 Olh-11 Lh 
centuries seem to be larger (the majority 0.55-0.60 
m long, a few up to 1.04 m) than those from the 81h_ 
9Lh centuries (the majority 0.40-0.45 m). There are 
no signs of the processing cod for stockfish. 

The early Medieval material consists exclusively 
of huge amounts of herring bones (Figure 5). On the 
basis of the biased representation of bone elements 
this material is interpreted as the remains of an 
industry where herring were salted after removal of 
the gills. Ali bones in the sample (Figure 6) belong 
to the region just behind the head (hyoid arch, gill 
arches, shoulder girdle; see Enghoff (1996) for fur-
ther details). The entire Selsjij-Vestby material may 
tentatively be interpreted as reflecting increasingly 
important herring fishery, culminating in a surplus 
which formed the basis of a herring industry. 

Sebbersund (10) 

A Viking Age trading place on the Limfjord. 
More than 150 grubenhauser have been recog-
nized, as well as a market place and a craftmen 's 
area. Sebbersund has been dated to about AD 700-
1000. The fish bones were recovered by sieving 
sediment from a 1Q1h century grubenhaus through 
a 3 x 4 mm mesh (P. Birkedahl, pers. comm.). 

A preliminary analysis of the fish bones (Enghoff 
herein) shows a strong dominance of plaice/floun-
der/dab, esp. flounder (98% of 1500 fish bones). 
Eel, garfish and herring have played minor roles. 
As is typical of material from the Limfjord area, 
whitefish is also present. 

Arhus S9)ndervold ( 11) 

A Vikíng Age settlement located on a coastal 
híllock facing the sea (Kattegat). The settlement 
evolved into a Medieval town (Hellmuth Andersen 
et al., 1971). The well-preserved bone material can 
be divided into two phases: 1Q1h-121h centuries AD 
(Vikíng Age) and 13ih_14th centuries AD (Middle 
Age), plus mixed material from both periods 
(M!3hl 1971; Rosenlund, 1976). 

Fishing for cod seems to have been of over-
whelming significance during both phases, 
although M!3hl (1971) interpreted the cod fishing 
during the Vikíng Age phase as more intensive. 
Apart from cod, haddock and ling were also 
exploited; the latter is a deep-water species. 

M9)llebjerg (12), Kobbegaard ( 13), and Munkerup 
(14) 

Three Viking Age to early Medieval farm sites 
on the island of Bornholm in the Baltic Sea, dated 
to the ll 1h century AD. 

The fish bones were retrieved by sieving through 
a 3 mm mesh. They were studied by Henrik H!3ier 
(pers. comm.). At all three sites the assemblages are 
strongly dominated by herring, with 0.20-0.40 m 
long cod in a clear second place. The relatively large 
number of bones of trout/salmon is notewo1thy. 
There are no bones of freshwater fish whatsoever. 

Pedersborg Voldsted (15) 

Early Medieval castle mounds with fish bone 
material dated to ca. AD 1100 (Rosenlund 1976). 

Cod dominares the material, although quite a 
number of freshwater fish (pike, tench, perch) 
were eaten as well. The absence of craníal bones 
from cod was interpreted by Mjijhl (unpublished 
correspondence) as showing that decapitated, 
dried and salted cod were imported. As there were 
no moats at Pedersborg, Mjijhl interpreted the 
freshwater fish as having been caught in nearby 
fishing waters. The find of sturgeon, which is not 
comrnon in Danish material, is of note. 

Svendborg (16) 

Medieval port on the island of Fyn (Jansen, 
1988) where fish bones have been identified from 
excavations in "Land register lot numbers 449a 
and 482" (Aaris-Sjijrensen, 1976; Hatting 1979, 
1988). The material has been dated to the 121h-151h 
centuries AD. 

So far, only a preliminary species list for fish 
remains is available (Hatting, 1988) according to 
which plaice/flounder/dab in particular, but also 
cod and haddock were important. Herring is also 
present, but in smaller quantities. 

Ncesholm ( 17) 

The castle Nresholm was functional from about 
AD 1240 to about 1340 (La Cour, 1961). The fish 
bones mainly derive from the castle ground itself, 
but there are sorne from the moat too (M!3hl, 196 l). 
The bones were hand-collected and are therefore 
not numerou . 

Most of the fish bones are from haddock and 
cod, but even herring and garfi h are represented. 
Freshwater fishing is indicated by tench and perch. 
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KrjJge: Vestergade 24 ( 18) 

Fish bones from the Medieval town of K!Zige. 
The fish bones were hand-collected from midden 
layers at a house and are dated to about AD 1250-
1350 (Hatting & Pedersen, 1982). 

In spite of the collection method, herring bones 
dominare, followed by cod. 

Holbcek: Ahlgade 15-17 (19) 

A Medieval town on Holbrek Fjord. The fish 
bones are dated to the ¡ 3th early 151h centuries AD. 
The bones were partly hand-collected, partly 
extracted by sieving through a 1.5 mm mesh 
(Enghoff, 1995, 1997). 

The fish bone material is very varied, 23 spe-
cies having been identified. Gadids seem to have 
been most important (39%) and are represented by 
cod, haddock, whiting, ling and saithe. Cod is rep-
resented both by quite small individuals (four 
fifths of them measured 0.30-0.60 m in length) and 
both by very large specimens ( 1.00-1.30 m). Even 
the other gadids are represented by large individu-
als: the saithe are much longer than 1 m, and one 
of the ling measured around 1.30 m. A few cod and 
haddock bones show cutmarks indicating decapi-
tation, but there are no indications that remnants of 
stockfish are involved. This is because bones from 
all body regions are present, and all sizes of cod 
are represented in the material. Flatfish were 
important too, in particular flounder. They are fol-
lowed by herring which constitute 19% of the 
bones. Sieving was employed on only part of the 
excavated area. This is where the many herring 
bones were found, suggesting that the herring may 
have been even more important than indicated by 
the results obtained. The fish bone material from 
Holbrek has been interpreted as representing var-
ied local fishing for local consumption. There are 
no indications of changes through the study peri-
od, nor are there indications of import or export of 
fish (Enghoff, 1995). 

Tarnby Torv (20) 

Farm complexes from Medieval Tarnby villa.ge 
on the island of Amager in the 0resund (Svart 
Kristiansen et al., 1994). Fish bones were recov-
ered in the field by wet sieving through a 3 mm 
mesh, and separation into 0.5 mm, l mm and 2 
mm fractions. The samples can be linked to differ-
ent houses and to various periods of time from, AD 

1250 to 1900, but only samples from the 16th cen-
tury and earlier are considered here. 

Most of the fish bones are from the 141h- l yh 

centuries, and out of these, 70% are from herring 
(which had not been processed, cf. SelsjZi-Vestby). 
The only additional species of sorne importance 
are eel and gadids, including quite small, 0.30-
0.65 m long cod. The presence of mackerel indi-
ca.tes fishing during the summer half of the year. 
Freshwater fish seem to have played an insignifi-
cant role (Enghoff, 1994 b). 

Odense SortebrrjJdrekloster (21) 

A Medieval monastery. The fish bones derive 
from the kitchen area and are dated to about AD 
1400-1540 (Rosenlund, 1976, unpublished report 
b). Sieving has been employed but mesh size is 
unknown. 

Haddock and cod seem to have been the most 
utilized species. Plaice/flounder/dab, eel and her-
ring also constituted ordinary monastery food, 
along with a number of freshwater species. 

DragrjJr, Stakhaven (22) 

A Medieval fishing villa.ge on the island of 
Amager, with a peak in activity each year during 
the "herring sea.son". The fish bones almost exclu-
sively derive from the period ca. AD 1342-1425 
and were hand-collected with the exception of a 
single soil sample which was sieved (Liebgott, 
1979; Rosenlund, 1976). 

A comparison with Tarnby, the other fishing 
villa.ge on Amager which has been studied, is 
hampered by the different sampling techniques. It 
is, nevertheless, obvious that largely the same 
fish were exploited, although more species are 
represented in the Tarnby material (probably due 
to the sieving). The single sieved sample from 
Stakhaven contained herring, and this species 
probably played a greater role than indicated by 
the total number of fish bones recovered from 
this site. 

(Jm Kloster (23) 

A Cistercian monastery at 0m in Jylland. The 
find has been dated to the ¡ 5th_ l 61h centuries AD 
and consists of hand-collected bones. An invento-
ry list of the monastery for the year 1554 is avail-
able (Rosenlund, 1984). 
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The fish bone material includes a number of 
freshwater species, as well as salmon/t.rout, eel, 
gaifish, gadids and plaice/flounder/dab. The sur-
viving inventory list may be used as a kind of key 
to the evidence. According to the list in 1554 the 
monastery imported six barreis of eels, as well as 
80,000 dried gadids and 15,000 flatfish. The 
inventory list also mentions fishponds for live 
storage of freshwater fish. Rosenlund (1984) 
emphasized that the list of species represented by 
recovered bones provides more detailed informa-
tion about the species composition and that there is 
no disagreement between this and the inventory 
list. However, a remarkably large taphonomic loss 
has been demonstrated. 

DENMARK, OVERVIEW 

The material from Danish sites covers the peri-
od from the 5th century BC to the l61h century AD, 
corresponding to the Iron Age (500 BC -AD 800), 
the Viking Age (AD 800-1050) and the Middle 
Ages (AD 1050-ca.1550). Three sites (Nprre 
Fjand, Ribe and Trpjborg), situated on the Danish 
North Sea coast, are treated in detail elsewhere 
(Enghoff, submitted) but will also be included in 
the present overview. 

/ron Age fishing in Denmark 

It seems to be a common feature of the settle-
ments in the Limfjord Region (i.e. , Sejlflod, Mel-
lemholm and Smedegard) that flounder was the 
most commonly caught fish. In addition, many 
garfish were taken, and whitefish is present at two 
of the sites. The fish bone assemblages from these 
Limfjord sites are very similar, leading to the con-
clusion that the main fishing from the sites took 
place in the Limfjord itself. At the same time there 
are sorne differences reflecting the location of each 
settlement on the Limfjord. For instance, quite a 
number of greater weaver were taken at Sejlflod; 
this species is particularly abundant in this part of 
Denmark. The weavers may have been caught in 
the eastern mouth of the Limfjord, or there may 
have been supplementary fishing in the Kattegat. 
The many sharks at Smedegard were probably 
caught in the Skagerrak. Today, most of the shai·k 
species known from Denmark are distributed in a 
belt just extending around the northern tip of the 
country. The same shark species, including the 
southern species smoothhound, were also found 

on Mesolithic sites in the same part of Denmark 
(Enghoff, 1994a). 

During the Mesolithic, the Lirnfjord Region 
was characterized by another particular type of 
fishing, with eel being the main target species 
(Enghoff, 1987, 1993, 1994a). It is tempting to 
interpret the shift from eel to flounder as a result of 
a change in fishing technique. During the Meso-
lithic, fishing was apparently conducted mainly by 
means of stationary fish traps, for example, basket 
traps with weirs. Finds of net sinkers from the lron 
Age (for example at Nprre Fjand) indicate that 
fishing with nets had become usual then, which 
would explain the observed change in the fish 
bone evidence. 

The fish bone assemblages from Nprre Fjand 
and Lundeborg, where iron fish-hooks have been 
found, are too small to allow significant conclu-
sions to be drawn. It does, however, seem that fish-
ing here was different from that on the Lirnfjord. 
The Nprre Fjand material consists only of fresh-
water fish, and Lundeborg is dorninated by cod. 

At Sorte Muid on the island of Bornholm the 
situation is again entirely different. The large 
amount of material clearly shows fishing for her-
ring, herring and more herring - more than 13,000 
herring bones have been recovered, and also a 
number of salmon/trout bones. Herring and sal-
mon are chai·acteristic of fishing on Bomholm 
today. The dominance of herring fishing fits neat-
ly with the idea that net fishing became common 
in the lron Age. It is notable that, in spite of very 
meticulous sieving at severa} Danish Mesolithic 
sites, these have yielded at most only a few herring 
bones. It is not until the Iron Age that large catch-
es of herring are indicated. Nets seem to be neces-
sai·y in order to catch this species in any quantity. 

Bones of the seasonal species, gai·fish and/or 
mackerel, are present at all the Iron Age si tes, with 
the exception of Nprre Fjand where bone numbers 
were small. This indicates that fishing generally 
took place during the summer half of the year. 

To summai·ize, fishing prior to the Viking Age 
did not concern new species relative to those 
caught during the Mesolithic (Enghoff, 1994a). 
The size of the fish also seems not to ha ve changed 
(here a reservation must be made since size esti-
mations are not available from the previously pub-
lished Iron Agc sites). The differences vis-a-vis the 
Mesolithic evidence concern the relative frequen-
cy of the species. The general impression is still 
that of local fishing strongly dominated by species 
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which were common in local fishing waters, but 
during the Iron Age, net fishing seems to have 
been the most important technique. There are no 
indications of fish trade or processing. 

Viking Age fishing in Denmark 

The pronounced dominance of flounder and 
garfish which characterizes the Iron Age settle-
ments in the Limfjord region continues throughout 
the Viking Age (Aggersborg, Sebbersund, Sejl-
flod). The presence of whitefish at Limfjord sites 
also continues. Nowadays, whitefish occur com-
monly in the Limfjord and these fish also migrate 
into watercourses flowing into the North Sea south 
of the Limfjord. 

Fishing from the trading centre of Ribe, further 
south in Jylland, is also dominated by flounder. 
This is consistent with the fact that flounder was a 
characteristic target species for fishing in the Wad-
den Sea during later periods. The cod from Ribe 
seem to have been slightly larger (ca. 0.37-0.60 m 
long) than cod caught during the Stone Age (cf. 
Enghoff, 1994a). Haddock is another species 
caught from Ribe which is rare in earlier finds. 
The rare find of thinlip grey mullet at Ribe can be 
interpreted, against the background of prehistoric 
finds, as resulting from fishing from Ribe. Even 
whitefish are present at the site (cf. above). 

Fishing from Árhus SlZlndervold mostly pro-
duced cod, but also sorne haddock. 

At the Viking Age settlements on Roskilde 
Fjord on the island of Sjrelland, herring enters the 
scene. There are not many herring at Birkely, but 
at Gl. Lejre, herring constitutes 63% of the fish 
bones. At SelslZI Vestby the frequency of herring 
increases through the Viking Age, starting at 18% 
and increasing to 42%. 

The three Viking Age to early Medieval sites on 
the island of Bornholm: Ml21llebjerg, Kobbegaard 
and Munkerup, show the same pattern as that seen 
at the island's Iron Age site (Sorte Muld): very 
strong dorninance of herring and occmTence of 
salmon/trout. 

To summarize, fishing during the Viking Age 
seems still to have been a local activity, the nature of 
the catch being strongly influenced by the fish fauna 
in the surrounding waters. Flounder and garfish 
were still characteristic and dominant in the Lirnf-
jord region, and heITing was frequent in eastern 
Denmark. For the first time in Danish history, had-
dock was common at several sites. There is also a 

tendency for the cod to be larger than in samples 
from the Stone Age: Ribe 0.37-1.13 m (mostly 0.45-
0.70 m), SelsjZj-Vestby gth_9th centuries 0.34-1.04 m 
(mostly 0.35-0.50 m), SelsjZj-Vestby lQlh_ 11 th centu-
ries 0.33-1.04 m (mostly 0.50-0.65 m, i.e. larger 
than in gth_9th centuries). The cod from the Bom-
holm sites a.re, however, smaller (0.20-0.40 m). 
Fishing with nets must still be regarded as having 
been commonplace. The cod and haddock remains 
could be interpreted as indicating hook fishing with 
long lines. Finds of fishing equipment from the 
Viking Age include hooks (Árhus SlZlndervold, 
Aggersborg), leister prongs (Árhus SjZjndervold, 
Sebbersund, Aggersborg) and net sinkers (Ribe). 

No major differences are evident between 
material from settlements, trading places and the 
chieftain's farm. Attention should, however, be 
drawn to the single bone of thomback ray from Gl. 
Lejre. Neither is there any indication of the export 
or import of fish, nor of fish brought along by 
st:rangers as travelling provisions. There is no evi-
dence for large-scale processing of fish. 

Medieval fishing in Denmark 

The Middle Ages off er fish bone assemblages 
from monasteries as well as castles and towns. Due 
to the surviving inventory list, we know for certain 
that dried gadids and flatfish were imported to the 
monastery 0m Kloster, along with barreis of eels. 
At another monastery, Odense SortebrlZldrekloster, 
gadids were also very important, with haddock 
taking first place. Two new gadid species make an 
appearance, viz., ling and hake; both deep water 
species. Flatfish and eels were also eaten, and 
freshwater fish were common at both monasteries. 

The three castles, Nresholm, Pedersborg and 
TrjZjjborg, show the same pattern: Gadids, especial-
ly haddock, were important, in addition to flatfish 
and vaiious freshwater fish. 

The towns are represented by Svendborg, from 
where there ai·e mostly flatfish, although with an 
important element of cod and haddock. At Holbrek, 
another town site, gadids ai·e most numerous and 
ai·e represented by cod, haddock, whiting, ling and 
saithe; flatfish and herring were also important. 
Herring appears again, this time in abundance, at 
Tamby (70% of the bones) and DraglZlr, two fishing 
villages on thc 0resund. 0resund was famous dur-
ing the Middle Ages for an astonishing abundance 
of herring during a couple of months each year, 
when the fat autumn herring migrated through the 
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sound. Bones of Atlantic bluefin tuna found both at 
Tarnby and Drag0r also deserve to be mentioned. 
Tuna is nowadays a rare species in Denmark, but 
0resund was, until a few decades ago, known for 
its seasonal occurrence of this fish. Herring domi-
nates further at the nearby village of K0ge, but the 
greatest manifestation of herring bones is seen at 
Sels0-Vestby, where there is clear and unique evi-
dence indicating a proper herring industry. 

To summaiize, cod and especially haddock 
became conspicuously frequent in the Middle 
Ages. Haddock became common for the first time 
at Viking Age sites, but was much more frequent at 
Medieval ones. Flatfish and herring were other fre-
quent fishes. lt must, however, be emphasized that 
the large occurrences of herring are still predomi-
nantly concentrated in eastem Denmark. 

New species entered the list, viz., ling (Árhus 
S0ndervold, Svendborg, Holbrek, Odense Sorte-
br0drekloster) and hake (Árhus S0ndervold, 
Odense Sortebr0dre Kloster), indicating fishing 

Si te 

Site nº 
Age (centuries) 
Recovery technique 

MARINE SPECIES 
Smallspotted catshark 
Spurdog 
Shark, unspecified 
Ray, unspeci lied 
Herring 
Garpike 

Gaddis, total 
Cod 
Haddock 
Whiting 
Saithe 
Ling 
Poor-cod 
Norway pout 
Torsk 
Gadids, unspecitied 

Bailan wrasse 
Atlantic mackercl 
Atlantic bluelin tuna 
Golden redlish 
Flattishes, unspecified 

MIGRATORY SPECtES 
Salmon 
Salmonids, unspecified 
Eel 

FRESliWATER SPECIES 
Pike 

Cyprinids, total 
Roach 
Cyprinids, unspeciticd 

Perch 

Total 

Os lo, Kanslergt. 1 O 

FIGURE 7 
Map of Sweden and Norway, showing the location of the revie-
wed sites. Site numbers refer to the sections "Sweden, indivi-
dual sites" (dots) and "Norway, individual sites" (square). 

Os lo Os lo 
Oslo. Mindets Tomt Oslogt. 4 S!ilndre Felt 

Numbers of identified fishbones from Norwegian sites. Recovery technique: h = hand-collected, s = sieved,? = unknown. 
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in deeper waters than previously. Deep-water 
fishing is also indicated by the presence of large 
individuals, for example, 1.30 m ling and saithe 
greater than 1.00 m. The cod in the Medieval 
assemblages were 0.27-1.20 m long, mostly 0.30-
0.60 m (Enghoff, 1995) and are thus larger than 
cod from Danish Stone Age sites (cf. Enghoff, 
1994a). 

At Medieval sites we see the first indications of 
fish trade, in the form of imported fish to monas-
teries and castles, where the inventory list for 0m 
Kloster, or the fish bone evidence (Pedersborg, 
M!21hl unpublished letter, 1973) demonstrate that 
dried fish was imported. Furthermore, large-scale 
processing of fish is documented by the refuse 
from the helTing industry at Sels!ZI-Vestby. 

Fishing equipment from Danish Medieval 
sites includes hooks (Holbrek, Drag!Zlr), a gorge 
(Holbrek), a leister prong (Tarnby), as well as net 
floats (K!Zlge, Árhus S!21ndervold) and a networking 
tool (Tarnby). These finds agree well with the evi-
dence from the bone finds. 

Written Medieval sources provide evidence of 
the importance of dried, salted fish during fast peri-
ods, as well as the incredibly rich herring fishery in 
the 0resund region which formed the basis for the 
Scania market. The Medieval fish bone finds 
reflect both these traits, but also reveal details of 
the Jess well-known, local day-to-day fishing. 

NORWAY, INDIVIDUAL SITES 

In the present review, only sites in southern 
Norway have been considered. Finds of pre-Mid-
dle Age bone assemblages in southern and eastern 
Norway are extremely scarce and mostly consist 
of small burnt fragments (A.-K. Hufthammer, 
pers. comm.). 

The site number refers to Figure 7 (see Table 3 
for detailed species lists). 

Os/o, old city: Kanslergt. JO, Oslogt. 4, S9'ndre 
Felt, and Mindets Tomt (1) 

Medieval fish bone assemblages are available 
from four sites in the old city of Oslo which was 
already an urban area during the Middle Ages. At 
three of the si tes (Kanslergt. 1 O, Oslogt. 4, and 
S!21ndre Felt) material was obtained by sieving, 
whereas bones were hand-collected from Mindets 
Tomt. The Oslogt. 4 material is early Middle Ages: 

mid-ll 1h to l31h centuries AD. The others cover 
longer periods: 11th_171h or even l l 1h-l 81h centuries 
AD. These are, however, divisable into shorter 
periods, as shown in Table 3. The fish bones from 
Mindets Tomt and S!21ndre Felt were studied by Lie 
( 1988), those from Oslogt. 4 and Kanslergt. 1 O by 
Lie (1991). Marine species make up the vast 
majority of fish bones at all sites, and gadids, espe-
cially cod, play an important role. Herring is also 
important at Kanslergt. 10 and dominares strongly 
at Oslogt. 10. 

NORWAY, OVERVIEW 

Taken as a whole, the southern Norwegian mate-
rial covers the interval from the l l 1h century AD to 
well beyond the end of the study period. 

Local infiuences on Norwegian fishing 

Most of the marine species could have been 
caught in the Oslo Fjord. Three of the species on 
the list, viz., poor-cod, Norway pout and golden 
redfish, have not been found at any other sites 
under consideration here. The golden redfish is 
the only one among the species dealt with here 
(see Table 1) which has a northern distribution, 
being common in colder regions of the North 
Atlantic (Wheeler, 1978). The presence of torsk 
and ling in the Norwegian materials is also 
expected because Norwegian waters, including 
the Oslo Fjord, offer optima] conditions for catch-
ing these species. 

Indications of fish frade in Norway 

Lie ( 1988) mentioned that in the earliest period 
of the Mindets Tomt material (1l1h-121h centuries) 
"Both cod and ling are represented by vertebrae of 
fairly large individuals, and it is therefore reason-
able to assume that this group of material, and in 
particular cod, have come from dried fish import-
ed from the north". Lie (1988) noted, furthermore, 
that in the next period of the Mindets Tomt mate-
rial, the importance of ling increased greatly, and 
since these ling are better represented by head 
bones than are the contemporaneous cod, a shift in 
preference from imported cod stockfish to locally 
caught ling may have taken place. Lie (1988) also 
drew special attention to the garfish which is not 
eaten in present-day Norway. 

The absence of helTing in the sieved material 
from S!21ndre Felt is striking, given its absolute 
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Sitc Eketorp 11 
Site nº l. 
Agc (ccnturics) 5-8 Al) 
Rccovcry techniquc 

M ARINT; SPECIES 
Spurdog 
Thomhack ray 
Skatc 
Herring 558 
Garpikc 
Hakc 

Gadids. total 156 
Cod 154 
l laddock 
Whiting 
Saithc 
Ling 
Gadids, unspecificd 

Atlantic mackercl 
Eclpout 
Bullrout 15 

Fhnfishes. total 91 
Turhot 23 
TurhoúBrill 
Halibut 
Plaicc 
Flounder 
Dah/Pluice/Flounder 68 
Flatfishes. unspccified 

Sitc Ekctorp 11 

M IGRATORY SPH'IES 
Sturgcon 
Salman 
Trmn 
Trout/Salmon 
\Vhitcfish 
Salmonids. unspccificd 
Ecl 

FRESll\\AniR SPITIES 
Pikc 

Cyprinids. total 
Cn1cian carp 
Tcnch 
Orle 
Roe1ch 
Rudcl 
Common bream 
Zopc 
Asp 
Cyprinids, unspccilicd 

\Veis 
Burbot 
Pen:h 
Pikcpcrch 

Total 

1 rcl..'orded as .. Bmhidae"' 
~ r\!1..'ordcd as "Bothidac·· 
~ 932 scales. 
" Ericson et al. ( 1988). 
' L. Luugw;, (pcr!<o. cnmm.). 
t> Ericson et al. ( 1988) 

L. Lougas (pcn.. comm.). 
8 C\cluc.ling 4 scak·s. 

51 

16 

12 

15 
2 

917 

11/111 111 Varia 
2. 

5-8/ll- 14AD ll -14AD 5-9 ".D 9-11 AD 
h 

623 54475 
1 

578 3117 4 
571 3106 4 

4 

1 
31 139 

178 736 
4 

10' 

176 722 

11/111 111 Varia 
5-9AD 9- 11 AD 

11 78 

4 
24 

19 66 

141 532 

40 173 

39 

4 36 

32 96 

36 207 
23 

1664 59576 

dominance at Oslogt. 4 (3366 out of 4192 fish 
bones) and frequent occunence at Kanslergt. 10. 

SWEDEN, INDIVIDUAL SITES 

The review is based mostly on published evi-
dence, supplemented by unpublished information 
put at rny disposal by Annica Cardell (Ven, Miner-
va) and Lembi Lougas (Birka). 

Fjtilkingc Gárd>tángu Birka" Birka5 Sigtuna ViSb) Rinkaby Oxie 
3. 4. 5. 6. 7. 8. 9. 

ll-13AD 9-13AD 10-11 AD IOAD IOAD 10-12AD 10-13 AD 11 AD 11 AD 

1195 + 22 542 + 80 

11 

41 + + 65 56 
12 + + 65 56 

14 
1 

14 

+ 

4 4 
+ 

l'jiilkingc Gllrdsrnnga Birkar. Birka7 Sigtuna Visb) Rinknh) Rinkaby 
11-13 AD 

3 
12 
4 
6 

+ 

30 + 195 594 6 

64 + 473 792 + 46 

7 17 
2 45 

6 10 28 

58 352 526 46 
3 7 

99 169 + 

1 
6 

+ 20 100 + 
548 1363 + 

1350 1269 3263 67 53 140 

Numbers of identified fishbones from Swedish sites. 1 

The site numbers refer to Figure 7 (see Table 4 
for detailed species lists). 

Eketorp (1) 

A circular settlement at the island of Óland. 
Great numbers of fish bones were excavated dur-
ing 1964-1974. They come from two phases: Eke-
torp II and Eketorp IIL Eketorp II has been dated, 
by means of artifacts and radiocarbon analyses, to 
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Lund 1 Lund 11 Kyrkheddingc Ven (Cardell) Simri:;h¡iinn Hclsingborg Skara R~dhusct 
11. 12. 13. 14. 15. 16. 

1 (+13-14)AD 11-14AD l l -15AD 12- 13AD 12-13AD 12-13AD 12-15AD 
? ? h+s h+s ? ? 

11 6538 4881 1436 + 
9 

1382 Cit.){)() 1364 843 62 + 24 
1370 en. 100 1359 842 62 + 22 

11 2 
2 

I" 

19 155 242 47 + 

3 
3 4 6 
16 148 236 47 

Hclsingborg Skam Radhusct 
Lund 1 Lund 11 Kyrkheddingc Ven Simrishumn 12-13AD 12-15 AD 

114 74 

30 4 

I'! 2 

I? 

79 

1455 ca. 107 8258 6049 1546 81 

echnique: h = hand-collected, s = sieved, ? = unknown. 

the Ge1manic Iron Age, 5th_3th centuries AD. Eke-
torp III has been dated to the period extending 
from the end of the Viking Age to the late Middle 
Ages, urh_14th centuries AD. During the interven-
ing period of 300-400 years, the camp was not 
used. Part of the material cannot be referred to 
either phase but is a mixture of both ("Eketorp 
II/III"). The fish bone material was hand-collect-
ed, and in addition, large concentrations of herring 
bones frorn Eketorp III were collected as sediment 

36 

Gamla LOdOsc Skara, kv. Sparbankcn Uppsala Stockhohn Borganüs 
17. 16. 18. 19. 20 

12-15AD 13-14AD 13-17 AD 14AD 15AD 14-15 AD 
'! h h+!'> ? ? 

+ 

12 + 

191 

222 13 552 + + 11 
95 3 549 + 11 

1 

43 
84 10 

Gamla LOOOse Skara. kv. Sparbank<n L•ppsala Stockholrn 
12-15 AD 13-14 13-17 AD 14AD 15AD Borgantis 

+ 
+ + 

+ + 

+ + 

1503 + + 436 

+ + + 133 
+ 
+ 
+ + 
+ + 72 

1• + + + 

+ 
59 

+ 
+ + + 348 
+ + 

430 18 >2055 + + 931 

samples which were subsequently sieved, (Boess-
neck, 1979; Hallstrom, 1979). 

More than 62000 fish bones from Eketorp have 
been identified. Herr:ing, cod, plaice/flounder/dab 
and pike were the most important species during 
both phases. Herring is represented by a large 
majority of the bones: 61 % frorn Eketorp II, and 
91 % from Eketorp III. The herring remains from 
Eketorp III mclude two accumulations which have 
been interpreted as consisting mainly of herring 
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heads. The cod bones are partly from entire small 
specimens ( < 0.5 m), partly (vertebrae) from large 
cod (>0.85 m for Eketorp II, 0.80-1.20/1.30 m for 
Eketorp III). The large cod seem thus to have been 
imported to Eketorp in a decapitated state. A few 
bones, one supracleithrum (a shoulder bone) and 
13 vertebrae, of large ling (1.10-1.50 m) are 
present and represent both phases, whereas had-
dock does not appear until the Eketorp m phase. 
Two vertebrae of large saithe (1.20 m) were found 
in the Eketorp 11/111 material. In the plaice/floun-
der/dab group only flounder has been identified 
with certainty. The presence of sturgeon and 
whitefish in both phases (and in the mixed materi-
al) is also noteworthy. 

Varia (2) 

A site on the Swedish west coast with possibil-
ities for fishing in the open sea as well as in the 
inlet, Kungsbacka Fjord. Bones were excavated 
during 1989-1993 from a former settlement area. 
The bone material was studied by Johansson 
(unpublished report) and can be allocated to one of 
three phases, viz., late Iron Age (5111-91h centuries 
AD), Viking Age (91h- l l th centuries AD) and late 
Viking Age - early Medieval (11 th_13th centuries 
AD). Unfortunately the fish bones are poorly pre-
served and the method of their recovery is not 
revealed. The best represented species in this small 
sample are whiting, cod and hake. Ling is also 
present. Most of the cod bones are from small 
specimens less than 0.40 m long; one vertebra is, 
however, from a ca. 0.80 m cod. Cod and hake are 
represented by bones from both head and trunk. 

Fjéilkinge ( 3) 

A si te on the east coast of Scania, with possibil-
ities for fishing in large lakes nearby, as well as the 
Baltic Sea. In 1995 well-preserved fish bone mate-
rial was excavated from a settlement area. The 
material was recovered by dry and wet sieving 
through a 3 mm mesh and was dated to the Viking 
Age/early Middle Ages, 9th_ 13th centuries AD. 

The most frequent species is herring which con-
stitutes 52% of the identified fish bones. There are 
bones from all regions of the herring's body, 
although head bones predominate. Cyprinids fol-
low herring in abundance and are represented by 
common bream and roach. There are two bones of 
cod, representing individuals about 0.50 m long 
(Cardell , 1997). 

Gardstanga (4) 

A site in Scania, southemmost Sweden, about 
25 km from the coast. The material from 
Gardstanga derives from a rescue excavation car-
ried out in 1989. The fish bones were recovered by 
flotation and wet sieving. The bones were deposit-
ed during the Viking Age and early Middle Ages, 
lQth-11 th centuries AD. Sten (1994) did not indi-
cate the number of fish bones identified, but listed 
the species and provided a diagram showing the 
dominance of herring, the remains of which con-
stitute about half of the identified fish bones. Her-
ring is followed by flatfish, cod and a few freshwa-
ter species. The cod were apparently about 0.70 m 
long. According to Sten (1994) the bones indicate 
that the fish were taken home to the site in an 
entirely unprocessed state. Sten (1994) considered 
fish to have played an important role in the subsis-
tence at Gardstanga. 

Birka (5) 

An important Viking Age trading centre situat-
ed on the island of Bjürko in the Lake Malaren 
near the east coast of Sweden. Extensive bone 
material was excavated during 1969-1971 and a 
preliminary analysis was carried out by Ericson et 
al. (1988). The material was dated to the 1Qth cen-
tury AD and was recovered by sieving. lt is domi-
nated by pikeperch, followed by common bream 
and pike. The finds have been interpreted as repre-
senting local fishing in the Lake Malaren. The 
only dubious species in this respect is herring 
which is represented by 22 bones. 

New excavations were conducted at Birka in 
1993-1994, during which sieving through a fine 
mesh was carried out. This yielded still more fish 
bones of which 3263 have so far been identified by 
Lembi Lougas (pers. comm.). The results resemble 
closely those produced by Ericson et al. (1988). Cod 
(two bones) and wels (one bone) are new on the list. 
The newly-analyzed material is also dominated by 
pikeperch, followed by cyprinids (common bream) 
and pike. A significant difference is constituted by 
the large number of herring bones in the new mate-
rial (542 bones, i.e. 17% of the bones, as opposed to 
22/1269 = 1.7% in the former material). 

Sigtuna, "kvarteret Tréidgardsméistaren 9 & 10" (6) 

A site surrounded by fresh water, situated ca. 35 
km from the Baltic coast north of Stockholm. Fish 
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bones were excavated during 1988-1990 and were 
dated to the lQth_l2th centuries AD. The recovery 
technique was not given, (Harding, 1990) nor is a 
complete list of species with numbers of identified 
bones available. Harding (1990) mentioned pike-
perch, perch and cyprinids as the most frequent 
species. Herring and eel are also mentioned. 
Layers from the 12th century contain many verte-
brae of large cod, whereas bones from the cod's 
head are entirely absent. Harding interpreted this 
as indicating the import of dried cod from the 
Atlantic, possibly from Norway. 

Visby, "kvarteret Apoteket" (7) 

A site on the island of Gotland. Fish bones were 
excavated during the 1970s from remains of 
Viking Age houses (recovery technique not given). 
The material has been dated to the lQth_ 13th centu-
ries AD. Only 67 out of 367 excavated fish bones 
were identified, comprising 65 from cod and two 
from pike. Westholm and Sigvallius (1982) 
believed that more species are present among the 
unidentified bones. 

Rinkaby (8) 

A settlement on the east coast of Scania. Bone 
material dated to the 11 th century AD has been 
excavated (Lepiksaar, 1961) but the recovery tech-
nique is not given. The fish bones are all from 
freshwater species, viz., common bream, pike and 
perch. 

Oxie (9) 

A grubenhaus settlement at the southem tip of 
Sweden, about 10 km from the coast of 0resund 
(Mandahl, 1974). The fish bone material was 
recovered from a grubenhaus dated to the 11 th cen-
tury AD. There is no mention of sieving being was 
employed. The fish bones derive from common 
marine species: herring, cod, and plaice/floun-
der/dab. Severa! cod are recorded as having been 
0.50-0.60 m long, and bones from both head and 
trunk are present (Lepiksaar, 1974b). 

Fosie SN, Trehogsparken (JO) 

A site in Scania facing 0resund. The material, 
dated to the ll 1h-12t11 centuries AD, was recovered 
from a grubenhaus and a pit; there is no indication 
of sieving being employed. Herring dominates the 

material, and the bones derive mainly from the 
head region. The estimated length of the herring is 
0.24-0.30 m, and they are thought to have been 
caught in the Kattegat or even further north. In 
addition, there are a few bones of cod and 
plaice/flounder/dab (Lepiksaar, 197 4a). 

Lund !, the Thule area ( 11) 

Lund is a town in Scania, southemmost Swe-
den. Fish bone material from the Thule area of 
Lund was excavated during the 1960s (recovery 
technique not given). The material has been dated 
to the 11 th century AD. A small amount of materi-
al was also recovered from 13th_14th century 
wells. However, the two samples were not kept 
separate (Ekman, 1971). Most of the fish bones 
are from cod, estimated to have been 0.39-1.15 m 
long; all body regions are represented. Other gad-
ids present are haddock and perhaps a single bone 
of ling. In addition there are a number of freshwa-
ter species, as well as flounder, herring and stur-
geon. According to Ekman (1971), fishing was 
important at this site and took place locally in the 
surrounding fresh waters (rivers) and in 0resund 
where, for example, the cod are thought to have 
been caught on hooks. 

Lund JI, Stortorget (the Marketplace) and plot no. 
5 of the Fargaren block ( 11) 

The majority of this material from the town of 
Lund (see above) was recovered during excava-
tions of the Marketplace. The entire material is 
dated archaeologically to the period AD 1020-
1400. About 90% of the fish bones are, however, 
from the 11th_12th centuries. The recovery tech-
nique is not given (sieving seems, however, 
improbable). Most of the bones are from cod, and 
these are almost exclusively from the head, plus 
the foremost vertebrae. Severed heads appear 
therefore to have been the source of the bones. In 
addition there are a few bones of flatfish, perch 
and cyprinids (Bergquist & Lepiksaar, 1957). 

Kyrkheddinge (12) 

A Medieval town site in Sea.nía, about 12 km 
from the Swedish west coast. A large amount of 
bone material was excavated in 1995. The major-
ity of the fisb bones were found in floor layers 
inside houses and have been dated to the 13th_ 1yh 
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centuries AD. A minor portion is dated to 11th_12th 
centuries AD. Fish bones were recovered both by 
hand-collection and by sieving. All the sediment 
from the above-mentioned floor layers was wet 
sieved through a 3 mm mesh. The bones are very 
well preserved. Herring dominates, constituting 
80% of the identified bones. The entire herring 
skeleton is represented, although there seems to be 
a preponderance of vertebrae. Cod is the second 
most frequent species and is also represented by 
the entire skeleton. The lengths of the cod are esti-
mated to 0.28-0.90 m. Haddock and whiting are 
also present. The marine species are thought to 
have been caught in the 0resund or perhaps 
bought at market places or the like. There are a few 
bones of freshwater species; these could have been 
caught in a nearby stream (Cardell, unpublished 
report c). 

Ven ( 13) 

A number of early Medieval farms were exca-
vated in 1989 in Tuna village on Ven, a small 
island in 0resund. The fish bone material has been 
dated to the 12th_13th centuries AD. The bones are 
very well preserved, and only a few are burnt. Fish 
bones were partly hand-collected, paitly recovered 
by sieving through a fine mesh. All in all, 42 bones 
of herring, cod, plaice/flounder/dab and gai·fish 
were recovered (Sten & Ericson, 1989). Further-
more, a "fish bone layer " collected in tato was 
later analyzed by Annica Cardell (unpublished 
report b) who identified 6049 bones. Cardell's 
analysis shows a great dominance of herring. In 
addition there are quite a number of cod. Both her-
ring and cod are represented by all body regions. 
Most of the cod were about 0.50 m or less in 
length. Sorne large cod (less than 1 m, however) 
are also represented. 

Simrishamn, kvarteret Taltrasten 60 ( 14) 

A town on the Baltic coast of Scania. A number 
of so-called "lerbottnai·" (literally: clay-bottoms) 
were excavated in 1982. The "lerbottnar" are 
thought to have been connected with the Medieval 
herring fishing in the 0resund, although their 
function has not yet been identified. The "lerbott-
nai·" in question have been dated to the l 2th_ 13th 
centuries AD and have yielded well-preserved fish 
bones. No information is given about whether 
sieving was used for the recovery. Most of the fish 
bones ai·e from herring, represented by the entire 

skeleton. In addition there are bones of cod, 
plaice/flounder/dab and eel, of which head bones 
seem to be best represented. The cod are small, 
mostly 0.21-0.29 m long (Cardell, 1995). 

Helsingborg, kvarteret Minerva ( 15) 

A town on the 0resund coast, situated at the 
nan·owest part of 0resund. The material comes 
from a "lerbotten" (see Simrishamn, above) and 
has been dated to the 12th-13th centuries AD. The 
fish bones were recovered by sieving through 0.5 
mm and 3 mm meshes. Herring, cod and plaice/ 
flounder/dab are represented. The cod bones are 
from individuals less than 0.35 m long. The fish 
were probably caught locally (Cardell, unpub-
lished reporta). 

Skara, kvarteret Radhuset, Tellus 2, Tellus 14 A 
and B (16) 

A town in west Sweden ca. 120 km from the 
coast. Fish bones were excavated during 1970-72 
in Medieval Skara; they are dated archaeological-
ly to the 12th-Jyh centuries AD. The method of 
recovery is not recorded but sieving seems 
improbable. Only a small number of fish bones 
were found, many of which are from cod. Ling, 
pikeperch, pike and tench are also represented. 
Lepiksaar (1976) regarded the cod and ling as hav-
ing been imported as stockfish from the port of 
Gamla Lodose. 

Gamla Lodose ( 17) 

A town of the 12th_151h centuries on the Swed-
ish west coast. The material was excavated in the 
early 1960s, the recovery method has not been 
published but hand-collecting seems probable. The 
dominating species is hake (total length 0.66-1.04 
m), followed by ling (1.16-1.20 m), cod (0.95 m) 
and saithe (0.82-1 .07 m). The estimated lengths all 
indicate large individuals of these gadid species. 
Lepiksaar (1965) thought fish were imported, 
including hake from more westerly waters, and 
ling perhaps from Norway (see, however, the 
regional overview). 

Skara, kvarteret Sparbanken (16) 

Fish bones were recovered by hand-collecting 
from refuse dated to the 13th_ 141h centuries AD in 
the inland t.own of Skara (see above). The small 
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amount of material contains the same species as 
the material from kvarteret Radhuset in Skara with 
the interesting exception of a single bone of hake 
(Vretemark, 1984). 

Uppsala, kvarteret Kransen ( 18) 

A town in eastem Sweden, north of Stockholm, 
situated about 80 km from the Baltic coast with 
possibilities for fishing in nearby rivers. A large 
amount of bone material was excavated in 1978 in 
"kvarteret Kransen" in Uppsala. The fish bones are 
of Medieval age and are assignable to seven phas-
es, covering the period from the late 13th to early 
17m centuries AD. Both hand-collecting and siev-
ing were employed, and the conditions for bone 
preservation were good. Although a complete spe-
cies list giving the number of bones of each spe-
cies was not included in the publications by Jons-
son (1984, 1986), it was mentioned that 3000-4000 
fish bones were excavated, and that the majority 
(1503) are from pike, followed by cod. Haddock 
and ling are also present, as well as a considerable 
number of freshwater and rnigratory species. Her-
ring is not very frequent. Total length and repre-
sentation of single bone elements have been calcu-
lated for the two most frequent species, pike and 
cod, for each of the seven phases. Through the 
entire period, pike of all sizes are present, and the 
number of vertebrae is low in comparison with the 
number of head and shoulder bones. This is inter-
preted as showing that the bones are remains of 
dried pike, a conclusion supported by characteristic 
cutmarks on the dentary bones which must be the 
result of gill removal. The cod appear to fall into 
two sized classes throughout the entire period: 
large (0.70-1.30 m long, average about 1.00 m) of 
which vertebrae are overrepresented, and small 
(0.20-0.70 m, average 0.40 m) represented by head 
and shoulder bones. Considering the long distance 
to the coast, the cod from Uppsala were probably 
imported in a preserved condition. Jonsson's opin-
ion is that the large cod were imported from the 
west coast of Scandinavia (probably Lofoten, Nor-
way) in a decapitated, dtied, and possible even salt-
ed condition. The smaller cod were probably 
caught in the Baltic or the Botten Sea and were 
dried in the same way as the pike ( cf. the represen-
tation of bone dements). Large cod domínate in 
layers from the late 131h to early 14111 centmies, 
thereafter their frequency is low. Small cod become 
increasingly frequent throughout the entire suite of 
Iayers. The frequency of pike decreases from the 13111 

to the early 14th centuries whereafter it increases 
exponentially (Jonsson, 1984, 1986). 

Stockholm, Helgeandsholmen (19) 

Material consisting primarily of kitchen rub-
bish thrown into a watercourse from the institution 
Helgeandshuset (an asylum for sick and elderly 
people) in the city of Stockholm. This material has 
been dated to the 14lh century AD. In addition 
there is a smaller amount of material, dated to the 
J Slh century. The latter was collected as sediment 
samples. The recovery technique for the 14rh cen-
tury material is not recorded but sieving was not 
used. There is no record of the number of identi-
fied fish bones, but the material from the 14th cen-
tury includes pike, cod, perch, common bream, 
roach, salmon and thomback ray. Pike is by far the 
most frequent species, constituing 75% of the 
bones. Most of the pike are estimated to have been 
0.20-0.50 m long. The majority of the pike dentary 
bones were cut in the same way as seen in the 
Uppsala material (Jonsson, 1986). The length of 
the cod has been estimated to a maximum of O.SO 
m. This species is therefore thought to have been 
caught locally in the Baltic Sea. An interesting ele-
ment is the single dermal denticle of thomback 
ray. This species was regarded as a great delicacy, 
reserved for the upper class. 

The 151h century material contains more spe-
cies, possibly as a function of a more meticulous 
recovery technique. The most frequent species are 
perch, cod and pike. 

Cod bones in the Helgeandsholmen material 
show an overrepresentation of vertebrae, and the 
cod is therefore thought to have arrived at the site 
in a preserved condition. Perch and pike, on the 
other hand, seem to have been cleaned on site 
(Vretemark, 1982). 

Borganiis (20) 

A castle on the river Dalalven about 100 km 
from the Baltic coast. The bone material was 
recovered by wet sieving through a 2 mm mesh in 
1985 and is dated to ca. AD 1390-1434 (Sten, 
1988, pers. comm.). The most frequent species by 
far are pike and perch. Ali the species could have 
been caught in Dalalven except cod which must 
ha ve been imported. Thc dentary bones of pike are 
cut in the same way as seen in the material from 
Uppsala and Helgeandsholmen. 
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FIGURE 8 
Map of Sweden, showing the present distribution of pikeperch 
(from Curry-Lindahl (1985), hatched) and the sites on which 
pikeperch bones have been found (dots). 

FJGURE 9 
Map of Sweden, showing the si tes where bones of herring (dots) 
and plaice/flounder/dab (circles) have been found. 

SWEDEN, OVERVIEW 

The Swedish material covers the Yh-17th centu-
ries AD. Thus the lron Age, Viking Age and Mid-
dle Ages are represented. The Iron Age is, howev-
er, represented at only two sites, viz., Eketorp and 
Varla, the latter sample being unfortunately quite 
small. 

Local influences on Swedish fishing 

Pikeperch is present in the material from 
Borganas, Uppsala, Sigtuna, Birka, Stockholm, 
Eketorp, Fjalkinge and Skara. The geographical 
location of these sites agrees to an astonishing 
extent, even in detail, with the present-day, quite 
well-defined distribution of pikeperch in Sweden 
(Figure 8). 

Pike was of very great importance within a 
delimited part of the country, i.e., at the sites 
Borganas, Uppsala, Birka and Stockholm which 
are all situated in the southern-central part of 
eastern Sweden. Pike abounds in fresh water all 
over Sweden but is also common in brackish 
water along the coasts of the Baltic Sea, includ-
ing the Botten Sea, as far as 90 km from the coast 
(Curry-Lindahl, 1985). Pike bones are also 
present at many other Swedish sites but they are 
much less numerous than at the above-mentioned 
localities. 

Hen-ing is present at most of the Swedish Iron 
Age, Viking Age and Medieval coastal sites, from 
Gamla Lodose on the west coast to Stockholm on 
the east coast (Figure 9). Herring is conspicuously 
absent at the inland sites of Skara, Uppsala and 
Borganas. Nowadays, hening occurs in all waters 
off the Swedish coast, including the innermost 
Baltic Sea. Quite overwhelrning numbers of her-
ring bones are present in the material from both 
phases at Eketorp, although the quantity is greater 
during the Medieval phase from which more than 
54000 hen-ing bones have been recovered. Herring 
bones are also particularly abundant at the towns 
of Kyrkheddinge, Simrishamn and Fjalkinge on 
the coast of Scania (southernmost Sweden). 

Most bones of the plaice/flounder/dab group 
cannot be identified to species and are therefore 
reported collectively. This group of species has too 
a characteristic distribution in the Swedish materi-
al. They occur at Gan1la Lodose on the Swedish 
west coa&t, at the majority of towns along the 
0resund, further up the eastern coast of Scania and 
as far into the Baltic as Eketorp on the island of 
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Óland (Figure 9). At the latter site, only flounder 
has been identified with certainty. Dab, flounder 
and plaice are a.11 marine species, but flounder can 
survive in very brackish water or even fresh water. 
All three are common in the Kattegat, 0resund and 
southem Baltic, but flounder occurs further north 
in the Baltic (nowadays as far as Stockholm) than 
the two others (Curry-Lindahl, 1985). 

The occurrence of wels at Birka should also be 
noted, this site being slightly to the north of the 
present-day distribution of this species. Sturgeon 
has only been found at Eketorp and Lund. 

Bones of gadids have been found at all sites 
except Rinkaby (but the bone material here was 
very small and possibly not representative). The 
commonest gadid, cod, occurs in all Swedish 
marine waters from the Skagerrak to the Botten 
Sea. Many of the publications dealing with fish 
bone analyses from the Swedish sites reach the 
conclusion, based on the representation of individ-
ual bone elements, that the cod in question were 
entire, often small, specimens. This is true, for 
example, at Varla, Fjalkinge, Oxie, Kyrkheddinge, 
Simrisharnn, and in part at Eketorp. Therefore cod 
remains found at these sites probably represent 
local fishing. There are, however, also towns 
where remains of entire large cod have been 
found, for example, Gamla Lodose (0.70-1.00 m). 
At this site many bones of large hake, ling and 
saithe were also found. Lepiksaar (1965) suggest-
ed that these species were imported; hake from 
more westerly waters and ling from Norway. It 
should, however, be mentioned that Gamla 
Lodose is located exactly in that part of Sweden 
from where all the above-mentioned species 
could have been caught. For instance, hake 
occurs every year in the Skagerrak, albeit with 
varying abundance, and also off the coast of the 
province of Bohuslan (where Gamla Lodose is 
situated). Hake also occurs in the Kattegat and 
sometimes in the 0resund (Curry-Lindahl, 1985). 
Otterstrpm (1914) recorded a similar distribution 
of hake and mentioned that the species occurs in 
the Kattegat and the northern 0resund, especial-
ly in the autumn (confirmed by N. Bpdker Thom-
sen, fishing skipper, pers. comm.). Ling and 
saithe may occur as far south as the 0resund 
(Curry-Lindahl, 1985; Otterstrpm, 1914). It there-
fore appears more straightforward to suggest that 
cod, hake, ling and saithe were fished for locally 
at Gamla Lodose. This suggestion is supported 
by the fact that the only other finds of hake in 
material from the same period are from Varla, 

which líes just south of Gamla Lodose, and from 
Skara, to where fish is thought to have been 
imported from Gamla Lodose. The Varla materi-
al includes hake from the Viking Age and both 
hake and ling from the Middle Ages. Further sup-
port is provided by the finding by Vretemark 
(pers. comm.) of 41 hake bones in material from 
Kungahalla (121h_ 13th centuries AD), another 
town near the Bohuslan coast. 

To summarize, the fish bone assemblages from 
Iron Age, Viking Age and Medieval Sweden are 
generally characterized by a strong local element. 
For many of the towns in question ali the fish on 
the species list could theoretically have been 
caught locally. This is true, for example, of the 
trading centre Birka, but also of the majority of 
towns a.long the Scanian coast, as well as Gamla 
Lodose and Varla. 

Remains of fishing equipment from Swedish sites 

Several of the Swedish sites have yielded finds 
of fishing equipment. Net sinkers, hooks and leis-
ters have been found at Birka and Eketorp III. 
Hooks and bark floats are reported from Sigtuna. 
The tools found suggest varied fishing, consistent 
with the species lists. 

lndications of fish trade in Sweden 

Sorne assemblages which include the remains 
of large cod show an over-representation of verte-
brae (or vertebrae may be the only bone elements 
present). This is true of Eketorp, Sigtuna (12th cen-
tury AD) and Uppsala. In both phases at Eketorp 
(II and III) there are remains of entire, small cod 
(see above) together with vertebrae of large cod 
(0.80-1.30 m). In the 13rh_14m century material 
from Uppsala, vertebrae of cod estimated to have 
been 0.70-1 .30 m long are very common. These 
large cod, represented only by vertebrae, are inter-
preted as the remains of dried, perhaps salted fish, 
i.e., stockfish. Harding (1990) and Jonsson (1986) 
suggested that these cod may ha.ve come from the 
Atlantic Ocean and were probably imported from 
Norway. It should be taken into consideration, 
however, that large cod are available from waters 
closer to Sweden, as are ling and hake, which are 
also thought to have been imported from other 
countries (see above). 

Bones of haddock have been found ata few sites: 
Eketorp, Lund, Kyrkheddinge and Uppsala, i.e., 
there are no finds of haddock until the 11 th century 
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AD. Haddock and ling are often conspicuously 
linked in the assemblages. This might be taken as 
indicating the importing of both species. Finds of 
haddock and ling in Uppsala and Eketorp must, in 
any case, be regarded as a result of trade, whereas 
local fishing of these species was at least theoreti-
cally possible from Lund, Kyrkheddinge and Varla. 

The importing of gadids is further documented 
in material from the inland sites of Skara and 
Borganas. 

The great importance of pike at Borganas, 
Uppsala and Stockholm was mentioned above. It 
is characteristic of these finds that a large propor-
tion of the dentary bones (ca. 50% at Uppsala) 
have been cut in two. Jonsson (1986) interpreted 
this as being the result of processing the pike for 
drying; he presurned that the pike were opened and 
had their gills removed with a special cut which 
divided one of the dentary bones. Jonsson thought 
that the pike were imported from Norrland (north-
em Sweden). He also thought that the small cod 
from Uppsala were processed and preserved in the 
same way. 

The thomback ray from Stockholm must have 
been imported. Since this species was at the time 
regarded as a great delicacy more or less reserved 
for the upper class (Sten, 1995) it appears strange 
that it was found in material deriving from an insti-
tution for poor and elderly people. 

On the negative side, it is worth noting that, 
even though herring is common at coastal sites, 
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SEA • 
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9.Ri~a 

Bay 

FIGURE 10 
Map ofEstonia, showing the location ofthe reviewed sites. Site 
numbers refer to the section "Estonia, individual sites". 

there is no indication of the importing of herring to 
inland sites. The same is true of plaice/floun-
der/dab (Figure 9). 

The material from Eketorp and Uppsala 
belongs to a number of phases and therefore offers 
an opportunity to trace possible historical develop-
ments in fishing and trade. At Eketorp the same 
impression is gained from both phases; herring 
fishing was by far the most important. Large cod 
and ling also seem to have been imported in both 
phases, whereas haddock does not appear until the 
later phase (ll th_ ¡ 4 th centuries AD). At Uppsala, 
large imported cod dominate from the 13th to the 
beginning of the 14th century AD, later their fre-
quency is low. Small cod, which are regarded as a 
result of local trade, occur with increasing fre-
quency throughout the phases. The frequency of 

Si te 
Site nº 
Age (centuries) 
Recovery technique 

MARINE SPECIES 
Herring 

Gadids, total 
Cod 

Flatfishes, total 
Flounder 

MIGRATORY SPECIES 
Sturgeon 
Trout/Salmon 
Whi tefish 
Eel 

fRESHWATER SPECIES 
Pike 

Cyprinids, total 
Ten ch 
Dace 
Orfe 
Roa ch 
Common bream 
Ziihrte 
Cyprinids, unspecified 

Wels 
Burbot 
Pikeperch 
Perch 

Total 

1 excluding 77 scales. 
excluding 33 scales. 

3 excluding 31 scales. 
4 excluding 148 scales. 
5 excluding 2649 scales. 

Póide 
l. 

8-9 AD 
h 

124 

14 

TABLE 5 

Parnu 
2. 

14-16 AD 
h+s 

120 

51 
51 

7 
7 

1 
3 
6 
3 

321 

143 

1 
13 
115 

5 
92 

1603 

3915 

917 

Tartu 
3. 

14-l6AD 
h 

5 
5 

43 

37 
1 

2 

32 
1 

2 
4 
76 

168 

Numbers of identified fishbones from Estonian sites. Recovery 
technique: h = hand-collected, s = sieved, ? = unknown. 
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pike, on the other hand, falls from the l 31h to the 
beginning of the 141h century AD; later it increases 
exponentially. Sten (1995) discussed trade with 
fish in Medieval Sweden using examples from 
severa] of the above-mentioned towns. 

ESTONIA, INDIVIDUAL SITES 

The information for Estonia has been provided 
by Lembi Lougas (pers. comm.). 

The site numbers refer to Figure 10 (see Table 
5 for detailed species lists). 

Poide ( 1) 

A Viking Age hillfort on the island of Saaremaa 
(Ósel), which was apparently used only in cases of 
emergency. A small amount of material, dated to 
the gih_9ih centuries AD, has been hand-collected at 
this site. All the bones are from freshwater species, 
mostly perch. 

Piirnu (2) 

A Medieval town situated on an estuary on the 
coast of Riga Bay. Material dated to the 141h-l61h 

centuries AD has been recovered here by hand-
collection, as well as sieving at places where the 
concentration of fish bones was greatest. The 
material includes marine, rnigratory and freshwa-
ter species, all of which could have been caught 
from a base at Parnu. Perch is most common, fol-
lowed by pikeperch and herring. The presence of 
sturgeon is noteworthy. 

Tartu (3) 

An inland town situated on the banks of a river. 
Fish bones dated to 141h-l61h centuries AD have 
been hand-collected. They are almost exclusively 
from freshwater species, but there are five bones 
of cod which must have been imported. The most 
frequent species are perch, pike and common 
bream. 

ESTONIA, OVERVIEW 

From Estonia we have a small amount of mate-
rial from a Viking Age site and two larger assem-
blages from Medieval sites, one from the coast, one 
from inland. Ali three sites are characterized by spe-

FIGURE JI 
Map of northern Poland, showing the localion of the reviewed siles. Site numbers refer to the section "Poland, individual sites". 
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Si te Tolkmicko Le9ze Kolobrzeg-Budzistowa 

Site nº l. 2. 3. 
Age (centuries) 7-5 BC 7-5 BC 8/9-11/12 AD 
Recovery technique ? ? ? 

MARINE SPECIES 
Herring 
Clupeids, unspecified 3235 

Gadids, total 3 
Cod 3 
Gadids, unspecified 

Flatfishes, total 16 
Dab/Plaice/Flounder 16 
Flatfishes, unspecified 

MIGRATORY SPECIES 
Sturgeon 36 60 
Twaite shad 
Salmon 
Trout 
Trout/Salmon 3 3 
Whitefish 
Salmonids, unspecified 
Smelt 
Eel 

Si te Tolkmicko Lc9ze Kolobrzeg-Budzistowa 

FRESHWATER SPECIES 
Pike 45 18 

Cyprinids, total 3190 41 62 
Common carp 
Crusian carp 
Barbe! 
Ten ch 
Dace 
Chub 
Orfe 
Dace/Chub/Orfe 
Roa ch 215 4 32 
Rudd 
White bream 92 1 
Common bream 2757 34 29 
Zope 
Bream!Zope 
Ziihrte 1 
Asp 11 
Ziege 112 2 
Cyprinids, unspecified 

Wels 5 
Burbot 2 
Perch 55 7 
Pikeperch 393 6 
Ruffe 
Bullhead/alpine bullhead 7 

Total 3727 1 46 3418 

cies which could have been caught in local fishing 
waters. Perch, pikeperch, cyprinids and pik:e are the 
most frequent species and are all very common in 
the inner Baltic Sea as well as in fresh waters in 

Szczecin-Msci~cino Szczecin Gdansk 1 Gdansk JI 
Rynek Warzywny Prince's Quarter 

4. 5. 6. 
9-11 AD 9/10-13 AD 10-13 AD Early Medieval 

? ? ? ? 

+2 342 

10 
10 

42 
42 

101 214 4994 432 

3 
1 

14 56 4 

Szczecin-Msci~cino Szczecin Gdansk 1 Gdansk Ll 
Rynek Warzywny Prince's Quarter 

10 264 331 

175 3431 3954 17 

18 13 

25 704 297 2 

10 5 
27 16 

83 
81 979 171 2 

12 14 
3 42 

66 1553 1454 12 
21 

157 
5 92 

3 98 143 
1 12 

1455 

32 588 113 4 
3 

13 292 234 2 
345 1101 2977 17 

4 

6903 5950 13008 474 

Numbers of identified fishbones from Polish sites. F 

Estonia. The presence of herring at Pamu is also 
very st:Iiking. Furthermore, it is worth noting that 
the flatfish are represented by the flounder, the flat-
fish species which extends furthest into the Baltic. 

1 
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Kamieñ-Pomorski K~drzyno 
uarter 

7. 8. 
IO- l 3AD early Med. 

? ? 

2 

20 

uarter Kamieñ-Pomorsk.i K~drzyno 

3 60 

11 236 

4 68 

4 
l 

3 3 1 
17 

1 l 
2 13 1 

20 

4 
2 25523 

20 52 
2 

7 36 632 

Wroclaw 

9. 
l0- l4AD 

? 

165 

16 

¡ 7 

2ª 
139 

4 

Wroclaw 

3010 

171 
2911 

812 
713 
12 
314 
515 
19 

616 
6 
18 

6619 

8 
21 
2 

11 
22 

2324 
1425 

286 

Mala 

10. 
14-15 AD 

? 

56 1 
56 1 

3 1 

Mala 

114 

47 

3 

ll 

32 

5 

9 
13 

780 

hnique: h = hand-colJected, s = sieved, ? = unknown. 

The only deviation from the purely local 
impression gi ven by the material is the presence of 
cod which must have been imported to Ta.rtu and 
therefo.re documents trade with fish. 

1 

3 
4 
5 
6 

7 
8 

9 
10 
11 

12 
n 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 

24 
25 

excluding 23.7 17 scales, mostly from saberfish. 
present, not counted. 
excluding scales. 
scales. 
excl uding scaJes. 
excluding scales. 
excluding scales. 
identified to subspecies fario, excluding scales. 
excluding scales. 
excluding 534 scales. 
excluding scaJes. 18 bones tentati vely identified. 
excluding scales. 
excluding scales. 
excluding scaJes. 
excluding scales. 
excluding scales. 
sporadic occurrence. 
scales. 
exclucling 1334 scales. 
sporadic occurrence. 
scales. 
scales. 
frequent occurrence. 
excluding 38 l 4 sea les. 
excluding 2 11 scales. 

POLAND, INDIVIDUAL SITES 

The review is based on published results. All 
the material was hand-collected. 
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The site numbers refer to Figure 11 (see Table 6 
for detailed species lists). 

Tolkmicko ( J:) and Ler;ze (2) 

Two sites at Vistula Bay on the Baltic Sea. Two 
fish bone assemblages, both dated to the 7th_5th 
centuries BC, are available here. The Tolkmicku 
material is by far the largest and is strongly domi-
nated by common bream. Pikeperch, roach and 
ziege were also important. The material from 
Le\:ze is very similar (Filuk, 1968). 

Kolobrzeg-Budzistowa ( 3) 

Kolobrzeg lies on the Baltic coast and has 
yielded fish bone assemblages dated to the 8th/9th 
to 11 thf12th centuries AD. Most of the bones are 
from clupeids (herring/shad), the majority prob-
ably from he1Ting. Other marine species include 
cod, and there are a number of migratory and 
freshwater species, particularly sturgeon. The spe-
cies list was taken from Rulewicz (1994). 

Szczecin-Msciecino ( 4) 

A settlement situated immediately outside a 
castle, on a branch of the River Odra near the 
lagoon Szczeciner Haff. Fish bone material was 
excavated in 1954 and has been dated to the 9th_ 
11 th centuries AD. The bones are well-preserved 
and are regarded as kitchen refuse. Thirteen spe-
cies of fish are represented, all of which, with the 
exception of sturgeon, are common in the Odra 
and/or Szczeciner Haff nowadays. The most fre-
quent species is pikeperch, with sturgeon in sec-
ond place (Chelkowski, 1959). 

Szczecin, Rynek Warzywny (5) 

Fish bone material is available from Medieval 
(91h/1Qt11 to 13th centuries AD) Szczecin in the Veg-
etable Market (Rynek Warzywny) area. Most of 
the identified fish bones are from common bream, 
pikeperch and roach, but there are also a good 
number of bones of wels. Clupeidae (herring/shad) 
are indicated as present, not counted. The species 
list was taken from Rulewicz (1994). 

Gdansk l (6) 

The city of Gdansk is situated near the coast of 
a large bay on the Baltic Sea near the River Wis]a 

and its estuary. Extensive fish bone material, from 
17 habitation levels dated to AD 980-1308, has 
been excavated in the old town of Gdansk. As 
there seems to be no change throughout these cen-
turies, only the total number of bones of each spe-
cies are shown in Table 6. It should, however, be 
emphasized that all ten bones of cod are from the 
13th century. The most important species appear to 
have been sturgeon, pikeperch and common 
bream. All species on the list occur naturally in 
nearby waters. The majority of the fish bones are 
from migratory species, and Suslowska and Urba-
nowicz (1967) therefore thought that fishing took 
place near the Wisla estuary, in its branches, in 
bays and in coastal waters. Size estimations 
showed that the older layers contain larger individ-
uals than the younger ones. Marine fish are repre-
sented merely by the clupeid family, and a small 
number of cod bones. 

Gdansk ll (6) 

Suslowska (1966) reported on fish bone assem-
blages from two other sites in Gdansk, the Prince's 
Quarter and the Fishing Quarter, respectively. 
Both are early Medieval but no more precise dat-
ings are available. Suslowska (1966) compared the 
two assemblages and found them to be very simi-
lar. Only those species represented by a few bones 
in the large material (Fishing Quarter) are absent 
from the smaller material, presumably due to the 
nume1ical difference between the assemblages. 
Sturgeon dominates, followed by pikeperch and 
common bream. Suslowska (1966) warned that 
sturgeon tends to domínate fish bone assemblages 
because of its numerous large bony plates. 

Kamien-Pomorski (7) 

An early Medieval town close to the Baltic 
coast north of Szczecin. During a number of pilot 
excavations cruTied out in 1958 fish bone material 
was recovered from kitchen refuse from a settle-
ment ]ayer, spanning the 1Qth_¡3th centuries AD. 
The amount of material is smal1 and it comprises 
exclusively freshwater species, mostly pikeperch 
(Chelkowski, 1960). 

Kedrzyno (8) 

A site in the Kolobrzeg district close to the Bal-
tic coast north of Szczecin. Fish bones were recov-
ered in 1959 from samples of kitchen refuse, dated 
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to the 3th_9th centuries AD (Lozinski, 1982), from 
an area with early Medieval castle walls. Most of 
the bones are from common bream and perch. The 
marine element is constituted by two herring bones 
(Chelkowski & Chelkowska, 1966). 

Wroclaw "L'Ile-du-Dome" (9) 

A city almost 400 km from the Baltic Sea. Fish 
bones and, in particular, fish scales dated to the 
1QLh_¡4th centuries AD were recovered from the 
site of "L'Ile-du-Dome". Most bones and scales 
are from common bream, perch, pike and pike-
perch. It is worth noting that herring is represent-
ed at this truly inland site - this species must have 
been imported, and that the domesticated common 
carp also occurs (Kozikowska, 1974). 

Mala Nieszawka (JO) 

A site near Torun town on the River Wisla, 
about 160 km from the Baltic coast. Fish bones 
dated to the 14th and the first half of the 15th cen-
tury AD were recovered witbin the former Teuton-
ic castle. It is notable that most bones at this inland 
site are from cod, a marine species, but only head 
bones are represented. In addition there are bones 
of freshwater species and the migratory sturgeon 
(Iwaszkiewicz, 1991). 

POLAND, OVERVIEW 

The fish bone assemblages from Poland cover 
the period from the 7th century BC to the IYh cen-
tury AD, i.e., from the early Iron Age to the Mid-
dle Ages. There is, however, a lacuna of more than 
1000 years within this interval. The assemblages 
are strongly dominated by migratory species and 
fish of fresh and brackish water. In contrast, there 
are very few marine species present (cod, herring 
and plaice/flounder/dab). 

Local influences on Polishfishing 

The Polish fish bone assemblages bear very 
strong evidence of local conditions. In all cases, 
bones of pikeperch, sturgeon, pike and perch are 
very common. These species must have been of 
great importancc for the human population. Pike 
and perch are absent from the material from Le9ze, 
but this assemblage is, however, very small and 
hardly representative. Even today, pikeperch, pike 
and perch are very common in the Baltic Sea and 

in Polish fresh water. Although nowadays very 
rare, sturgeon was still common in the area in the 
191h century. Suslowska and Urbanowicz (1967) 
and Zbierski ( 197 6) were of the opinion that the 
large quantity of sturgeon bones in the assemblag-
es is misleading with regard to the importance of 
this species. They argue that the sturgeon, unlike 
other fish, is armed with severa! rows of large 
bony plates along its body, therefore the probabil-
ity of preservation in the soil, and subsequent 
retrieval of the plates is high. On the other hand, 
the cartilaginous skeleton of sturgeon has a very 
low probability of preservation. Furthermore, even 
though the number of individuals may be less than 
thought at first glance, each individual sturgeon is 
much bigger than most other fish. All in all, it must 
be assumed that sturgeon played an important role 
in prehistoric Poland. 

Cyprinids are amply represented at most of the 
sites, a large number of species being present. This 
is most pronounced at Wroclaw far inland where 
13 species of cyprinids have been found. Among 
the cyprinids, ziege deserves special mention; it is 
very common at Polish sites but is not found in the 
other countries under consideration. 

Herring is common off the Baltic coast of 
Poland. Not surprisingly, bones of clupeids, prob-
ably mainly herring, are abundant in the material 
from the coastal site of Kolobrzeg-Budzistowa. 
Out of 3418 fish bones, 3235 are from clupeids, 
and there are only a few bones of freshwater spe-
cies. Rulewicz (1994) drew attention to the exis-
tence of salty springs on Kolobrzeg islands, these 
would have facilitated the salting of herring at this 
site. Clupeid bones are less abundant in the mate-
rial from Gdansk; they are also present at Szcze-
cin, Kedrzyno and Wroclaw. The fact that even 
greater numbers of clupeid bones were not found, 
may be due to the recovery technique. This, unfor-
tunately, is not known. If sieving has not been 
employed, the chances of the small herring bones 
having been lost are high. Zbierski (1976) suggest-
ed that the clupeid bones found in Gdansk are 
remains of every day consumption in the town, 
whereas most of the herring caught at the coast 
were probably exported. Suslowska and Urbanow-
icz (1967) speculated as to why so few herring 
bones have been found in Gdansk and suggested 
that this may be due to a concentration of hening 
fishing along the coast. 

Two of the Polish assemblages are of early Iron 
Age date, viz., Tolkmicko and Le9ze. In spite of 
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their considerably greater age they do not differ 
markedly from the younger material, with perhaps 
the exception that they contain no marine species. 
Both Iron Age sites are located near the Baltic Coast 
and the absence of a marine element may be fmtui-
tuous (the material from Lecze is quite small). 

The Gdansk material includes 17 habitation 
levels dated to the period AD 980 to 1308. There 
seems to have been no change through time in the 
composition of species, except that cod is present 
only in 13lh century layers. Suslowska and Urba-
nowicz (1967) mentioned, however, that the oldest 
habitation levels contain larger individuals of fish 
than the younger ones; they suggest that this may 
be dueto a change in fishing technique. The differ-
ence may also reflect taphonomic processes (small 
bones disappear first), or overfishing may be 
responsible. 

Variation in fishing is reflected by the finds of 
fishing equipment (see below) but also by the spe-
cies lists. Rulewicz (1994) and Zbiersky (1976) 
discussed fishing from early Medieval Gdansk in 
relation to other towns in Pomorze (Pomerania) on 
the basis of archaeological and osteological evi-
dence and written sources. 

Remains offishing equipmentfrom Polish sites 

Impressively rich finds of early Medieval fish-
ing equipment have been made in the towns of 
Gdansk, Szczecin, Kolobrzeg-Budsistowa and 
Kamien-Pomorski (Rulewicz, 1994). The tools 
include fish-hooks, fish spears, harpoons, lines, 
needles for net-making, net sinkers, net floaters 
and many others. Net floaters in particular have 
been found in astonishing abundance. The tools 
testify to a varied fishing tradition; net-fishing in 
particular must ha.ve been of great importance. 

lndications of fish trade in Poland 

Trade with fish is proven beyond doubt by the 
material from Wroclaw. Although the town lies 
about 400 km from the sea, 16 herring bones were 
found. These herring must necessarily ha.ve been 
imported, probably from the Baltic coast. Consid-
ering the distance, the herring must have been pre-
served, probably salted, cf. the salty springs at 
Kolobrzeg mentioned above. Material from Poz-
nan (12Lh century AD, 240 km from the sea) and 
Santok (13111 century AD, 160 km from the sea) 
also contains remains of herring (Daniel Makow-
iecki pers. comm.). 

The second inland assemblage dealt with here, 
i.e. from Mala, also includes evidence of fish 
trade. Out of a total of 780 fish bones from the 
remains of a Teutonic castle, 561 are from cod. 
The castle was situated on the banks of the River 
Wisla, so it would have been easy to transport cod 
from Gdansk to Mala along the Wisla. All the cod 
bones are from the head region. As the size of the 
cod, as well as the recovery technique, is not 
known, it is difficult to determine whether this 
uneven representation of bone elements is the 
result of butchering or a function of the recovery 
technique which did not retrieve the smaller verte-
brae. In any case, it is thought-provoking that so 
many cod bones were found on a Teutonic site. 
The Teutonians were a Germanic tribe, and in Ger-
many many cod bones have been found at contem-
poraneus Germanic settlements, whereas cod is 
largely absent from the Slavonic ones. Apart from 
Mala, the only other cod bones from Polish sites 
are ten from Gdansk (from where the cod were 
presumably exported to Mala) and three from 
Kolobrzeg-B udzistowa. 

Pike is represented exclusively by bones from 
the head and shoulder girdle in the material from 
Gdansk, Tolkmicko and Szczecin-Msciecino. It is 
possible that these bones are the remains of dried 
pike, cf. the discussion of Swedish finds. 

The only find of domesticated carp is from the 
inland site of Wroclaw. 

The Polish material is partly from castles, partly 
from towns/villages. In the latter group, material 
from different a.reas, for example, the Prince's 
Quarter and the Fishermen' s Quarter in Gdansk, 
can sometirnes be distinguished. There is, however, 
no sign of any "social" difference between these 
areas, the same species being represented. 
Trout/salmon, which in the Middle Ages were 
highly esteemed fish and, according to written 
sources were more or less reserved for the upper 
class (Zbierski,1976) are found scattered through-
out most of the assemblages. The only find which 
is distinguishable in this respect is the cod-domi-
nated assemblage from the Teutonic castle in Mala. 

GERMANY, INDIVIDUAL SITES 

The review of German sites is based entirely on 
published results. 

The site numbers refer to Figure 12 (see Table 
7 for detailed species lists). 
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Drense, Kreis Prenzlau ( 1) 

A Slavonic castle, dated archaeologically and by 
radiocarbon analysis to the 7th mid-l31h centuries 
AD. The bone material was hand-collected, andas 
the bones are well-preserved, the small number of 
fish bones is ascribed to the recovery technique. 
The castle is situated inland, far from the coast. 

Sturgeon and wels (found in the phase from the 
11th_131h centuries AD) are regarded as having 
been imported, the remaining species live in near-
by fresh water (Benecke & Prilloff, 1989). 

Oldenburg, Starigard (2) 

Remains of a castle in the town of Oldenburg, 
situated on a peninsula between Kieler Bucht and 
Mecklenburger Bucht. The castle was occupied 
during at least five Slavonic periods from AD 650 
until AD 1150. A late Medieval Germanic occupa-
tion followed which lasted until AD 1260. Fish 
bones were mainly recovered by sieving (Prummel, 
1986, 1991, 1993). The material can be assigned to 
different horizons. 

Twenty-three species of fish are represented in 
this large assemblage, the most important ones 
being cyprinids, eel and herring. Freshwater fish-
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ing is seen as predominating. The species spec-
trum suggests that the inhabitants went fishing 
both in the surrounding fresh water and in the Bal-
tic Sea. In general, the fish are represented by 
bones from all body regions, indicating that entire 
fish were brought into the castle. This is also true 
of the herring which have therefore not had their 
gills removed. It is difficult to determine whether 
the inhabitants of the castle caught the herring 
themselves or whether they purchased them. The 
presence of entire herring, combined with the pres-
ence of garfish and mackerel (possibly secondary 
catches from herring fisheries) , is however inter-
preted as an indication that fishing by the inhabi-
tants themselves is most likely. The five cod bones 
in the material represent individuals of 0.57-0.78 
m in length which might have been caught in the 
Baltic Sea. There is no evidence of stockfish. 

Hitzacker (3) 

A Slavonic-Germanic castle situated inland, on 
the River Elbe. The material can be assigned to 
three phases; a Slavonic settlement from the 3th_ 
11 th centuries AD, a Slavonic-Germanic transition 
phase from the 1 l lh/12th centuries AD, and a Ger-
man settlement from the 12th-16th centuries AD. 

FIGURE 12 
Map of northern Germany, showing the location of the reviewed sites. Site numbers refer to the section "Germany, individual sites". 
The three sites marked with A (Elisenhof), B (Feddersen Wierde) and C (Duisburg) are treated in detail elsewhere (Enghoff, submitted). 
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Si te Orense Oldenburg Hitzacker Haithabu Menzlin Ralswiek Lieps Mecklenburg Schle 

Site nº l. 2. 3. 4. S. 6. 7. 8. 9. 
Age (centuries) 7-13 7-13 8-11 AD ll/12AO 12-16 AD 9-LI AD 9-IOAO early Med. I0-13 AD 7-13 AD 11-12 
Recovery technique h? h+s ? ? ? h h h ~ 
MARINE SPECIES 
Porbeagle l 
Smoothhound 16 
Thornback ray 
Starry skate 
SaiJray 
Cartilaginous fishes, unspecified 
Herring llS9 S337 6S7S IOS06 3 1 s 
Garpike 68 190 1 266 3 5 
Hake 

Gadids, total s s s ll6 s 
Cod s 3 5 !09 St 
Haddock 5 
Saithe 2 
Ling 2 5 
Gadids, unspeci fied 

Atlantic horsemackerel 17 
Atlantic mackerel 4 2 
Swordfish L 
Eelpout 1 
Bullrout 4 
Three-spined stickleback LO 

Flatfishes, total 402 3 1026 2471 2 
Turbot 
Turbot/Brill 
Halibut 3 
Oab 
Plaice 2 3 
Flounder 7 
Plaice/Flounder/Dab 392 1023 
Flatfishes, unspecified 2471 

Site Orense Oldenburg Hitzacker Haithabu Menzlin Ralswiek Lieps Mecklenburg Schli 

MIGRATORY SPECIES 
Sturgeon 2 36 80 98 2 22S 50 
Shad 
Salmon 2 6 4 
Trout 2 
Trout/Salmon 6S 129 JO 
Whitefish .2 3827 

Salmonids, unspecified 
Eel 1040 102 13 18 

FRESHIVATER SPECIES 
Pike L4 476 L32 2S8 287 IS3S 81 104 42 37 

Cyprinids, total 18 1044 86 1814 L69 14S8 1183 2933 67 4L 
Common carp 1 2 3 
Crusian carp 1 4 
Ten ch 2 32 6 10 22 6 6 10 18 
O a ce 1 1 
Chub 6 7 LO 
Orfe 2 4 5 22 
Oace/Chub/Orfe 2 4 s 
Roa ch 106 2 8 6 8S 94 4s 3? 
Rudd l 1 5 13 l L J611 
Common bream 4 81 IS 27 20 L4S 281 SI io 
Zope 1 1 
Zahrte 3 1 1 
Asp 1 1 s 4 
Cyprinids, unspecified 121 8242 47 115 85 1187 797 2933 

Wels 4 8 14 2 83 
Burbot 2 
Perch 2 4S33 185 11 34S4 182 2S66 3¡ 12 sn 
Pikeperch 1 1 104 Sl8 86 51• 215 
Ruffe 2 5 28 

Total 37 47S4 260 S59 S92 13842 878S 19040 232 91 

Numbers of identified fishbones from German site .. 
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Lübeck Konig-straBe Freyen-stein 
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Kiel 

12. 
13AD 

17 

10 

10 

30 
4 

26 

Kiel 

14 

17 

161' 

2620 

114 

Lübeck Heiligen-Geist Hospital 

10. 
13-20AD 

h 

100 
100 

Lübeck Heiligen-Geist Hospital 

100 

1 excluding 150 scales. 
excluding 3354 scales. 
excluding 80 scales. 

4 excluding 30 scales. 
5 excluding 1 scale. 
6 orig. ref.: spurdog, revised by IBE. 
7 excluding 1400 scales. 
8 excluding 20 scales. 
9 excluding a few scales. 

111 excluding 1950 scales. 
11 excluding 1300 scales. 
12 excluding 140 scales. 
1> excluding a few scales. 
14 excluding 15 scales. 
15 excluding a few scales. 
16 excluding scales. 
11 excluding scales. 
is excluding scales. 
1'' excluding scales. 
20 ercludmg scales. 

;hnique: h = hand-collected, s = sieved, ? = unknown. 
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The recovery technique was not recorded (von den 
Driesch, 1982). The location of the castle was 
optima! for freshwater fishing in the Rivers Elbe 
and Jeetzel as well as in nearby marsh areas. 
Accordingly, most fish bones derive from fresh-
water fish: about half of the identified fish bones 
are from pike, and about a third from cyprinids. 
The numerous bones of sturgeon are noteworthy; 
sturgeon have been caught in the Elbe even in his-
torie times (von den Driesch, 1982). Of particular 
interest are bones of common carp found in layers 
dated as early as the 9th-1Qth centuries AD. These 
represent the oldest find of common carp from the 
Elbe area. Marine fish do not appear until the 
l l 1h1I 21h century material and they were probably 
imported to the castle dried and salted. Von den 
Drisch ( 1982) concluded that fish were not of 
major importance for the inhabitants of the castle. 

Haithabu (4) 

A famous trading center located on the southern 
shore of the inner Schlei estuary, close by the main 
road leading to Jylland, Denmark. Also known 
under the Danish name of Hedeby. Through the 
brackish Schlei there was easy access from Hai-
thabu to the Baltic Sea, where a somewhat higher 
salinity prevailed. To the west, access to the North 
Sea was relatively easy down the River Treene. 
Haithabu's location was thus very central and, at 
the same time, ideal for fishing. 

The fish bone material dates from the 9ih_ l l 1h 

centuries AD and was mostly recovered by wet-
sieving (mesh size unknown). Lepik aar and Hein-
rich ( 1977) provided an extremely thorough anal-
ysis of the material. The highly di verse assemblage 
includes 26 species of fish. Herring is on the whole 
the most frequent species, constituting 38.6% of 
the bones. It is followed by perch (24.9%) and pike 
( 11.1 o/o ). The vertical distribution of the bones 
shows that marine species, especially herring, are 
more frequent in older layers. Size estimates of the 
herring do not exclude the possibility that they 
could have been caught in the Schlei. Lepiksaar 
and Heinrich emphasized that the oldest known 
"herring period" around AD 1000 is contempora-
neous with Haithabu. The herring bones are very 
well-preserved and the entire herring skeleton is 
represented. This means that entire herring were 
brought to Haithabu. 

Local fishing at Haithabu is demonstrated, not 
only by the herring but also by the presence of such 

species as, for example, perch, roach, comrnon 
bream and whitefish which are ali comrnon in the 
Schlei. Halibut, saithe and ling, on the other hand, 
could not have been caught in nearby waters and 
are thought to have been travellers' provision 
brought to Haithabu by strangers. Cod was not of 
major imp01tance and the relatively few cod bones 
in the material may also derive from travellers' pro-
vision. The presence of garfish provides evidence 
for fishing during the sumrner half of the year. 

Menzlin (5) 

A center for crafts and trade located on the bank 
of the River Peene 40-50 km from the Baltic coast. 
The fish bone material dates from the 9ih_ l 01h cen-
turies AD and was hand-collected (Benecke, 
1987). 

The varied material is strongly dominated by 
herring: 75% of the bones. Most of the herring 
bones were found in the form of a concentration 
inside one of the prehistoric houses. Benecke 
( 1987) thought that the bones represent severed 
herring heads. These herring were probably caught 
in the Baltic Sea around the island of Rügen, and 
were presumably salted before being transported 
to Menzlin. Since the size spectrum of the herring 
is limited (0.22-0.32 m) Benecke suggested that 
sorne sorting took place. 

Cyprinids are second to herring in frequency; a 
considerable number of sturgeon bones are also 
worth noting. 

Ralswiek (6) 

A Slavonic trading centre on the island of 
Rügen, located on a brackish inlet opening into the 
Baltic Sea. Benecke (Benecke, 1983) analyzed 
fish bones from Ralswiek, but as 1 have been 
unable to consult this thesis, 1 have obtained infor-
mation about Ralswiek from Benecke (1982) and 
Prummel (1986). The material is dated to the early 
Middle Ages (more precise dating was unavail-
able) and was recovered by sieving. 

More than half of the fish bones derive from 
herring, but cyprinids, perch and flatfish were also 
of major importance. 

Lieps (7) 

Five Slavonic ettlements on islands in the 
southern part of the lake Tollensesee. The bones 
were hand-collected. They are dated to the early 
Middle Ages (l01h - L31h centuries AD) and repre-
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sent 11 species (Benecke, 1984b). There is only 
one marine species, viz., herring. Since these settle-
ments are far from the sea the hen"ing bones must 
derive from imported, probably salted herring. 
Common bream appears to have been the most 
important freshwater species. The material also 
includes many bones of wels but Benecke (1984b) 
interpreted the relative dorninance of these large 
bones as a function of the recovery technique. 

Mecklenburg (8) 

A major Obodrith (Slavonian) castle in Kreis 
Wismar, about 7 km from the Baltic coast (Wis-
marer Bucht). The small assemblage dates from 
the 7th to13th centuries AD and was hand-collect-
ed. Most of the bones represent freshwater spe-
cies. Pike, tench and common bream seem to have 
been most important, but the material is really too 
small to be regarded as representative. There is 
one bone of hen-ing and three of garfish, tentative-
ly suggesting fishing in the Baltic Sea (herring 
fishing with garfish as a secondary catch?). All 
the species rnight have been caught in nearby 
waters (Benecke, 1984a). 

Schleswig (9) 

A town on the northern shores of the Schlei 
estuary, i.e. the same optimal location as Haithabu 
which it gradually replaced. The fish bone materi-
al de1ives from the 11 th to rnid-14th centuries. 
Heinrich (1987) divided the material into two 
phases, an earl y phase ( 11th_121h centuries) and a 
late phase (13rh_l4111 centuries). In addition, a 
minor amount of material was collected from a 
cesspit dating from the 151h/161h centmies. The fish 
bones were hand-collected and were analyzed in 
great detail by Heinrich (1987). 

The ll 111-141h century mate1ial is in general 
dorninated by gadids, followed by perch, cyprinids 
and pike. Sturgeon is also present. Since the mate-
rial was hand-collected, one must bear in mind that 
small fish could have been much more frequent 
than suggested by the analysis. This might for 
instance be true of herring, cf. the importance of 
herring at Haithabu where fish bones were recov-
ered by sieving. 

Gadids are most frequent during the early phase, 
whereas the importance of freshwater fish, primar-
ily perch, is greater during the late phase. Neither 
do haddock, saithe, ling or cod as large as those 
found (0.80-1.50 m) occur in the Schlei or in the 
western Baltic Sea. Heinrich (1987) therefore 

regarded the gadids as having been imported to 
Schleswig from the North Sea or from even more 
distant places. 

Cod from the late phase had an estimated length 
of 0.46-0.85 m based on the dentary and cleithrum 
(bones from head and shoulder, respectively) and 
0.70-1.30 m based on vertebrae. Since only the 
smaller cod (0.46-0.85 m) are represented by head 
and shoulder girdle bones they may represent local 
fishing in the western Baltic, whereas the larger 
cod, represented mainly by bones from the trunk, 
may have been imported as in a dried, salted and 
headless state (Heinrich, 1987). 

Haddock was much more important during the 
late than during the early phase. 

The pike remains show an interesting dorni-
nance of bones from the head and shoulder girdle 
(only five vertebrae out of 239 pike bones). This 
discrepancy may be due to the recovery technique, 
or the pike bones may represent refuse from pro-
cessing, or from dried fish ( cf. discussion of pike 
from certain Swedish and Polish sites). 

The herring seem to have been brought to 
Schleswig in an entire state. 

Most of the fish bones in the refuse from the 
1Yh/161h century cesspit are from gadids, almost 
exclusively haddock. It thus appears as if the 
increase in importance of haddock from the early 
to the late phase was maintained. The representa-
tion of haddock bone elements supports the idea 
that this fish was imported in a processed condi-
tion. The cesspit contains, furthermore, a large 
number of herring bones and an unusual element 
of cartilaginous fish. 

Lübeck (10) 

A town on the River Trave which flows into the 
Baltic Sea. Lübeck succeded Schleswig as the 
most important trading centre in the western Bal-
tic. Medieval Lübeck has provided two fish bone 
assemblages. 

A rninor amount of material was hand-collected 
during excavations in Konigstrasse 59-63. It was 
dated on the basis of ceramics to the l 21h- l 61h cen-
turies AD. This material is dominated by cod, but 
a single find of sturgeon is also of note (Paul, 
1980). 

Another small amount of material was hand-
collected at the sitc Heiligen-Geist Hospital and 
was dated on rhe basis of ceramics to the ¡3th_20lh 
centuries AD. This material consists of 100 cod 
bones (Pudele, 1980). 
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Freyenstein ( 11) 

The site is situated far from both the Baltic and 
the North Sea. Sixty-two fish bones dated to the 13ih 

century AD were hand-collected and cannot be 
regarded as representative (Benecke, 1989). It is, 
however, interesting that both herring and cod are 
represented. These species must have been import-
ed to Freyenstein, and considering the distance to 
the coast they were probably in a preserved a state. 

Kiel (12) 

Fish bones dated to the 131h century AD were 
recovered from Medieval Kiel on the Baltic coast. 
They were recovered as a secondary find during 
sieving for plant remains through 0.3 mm, 0.5 mm, 
1.0 mm and 2.0 mm meshes. Due to these special 
circumstances the sample sizes are small, and so 
are the individual fish remains. The bones repre-
sent freshwater, migratory and marine species 
which may all have been caught in nearby waters 
(Heinrich et al., 199311994 ). 

GERMANY, OVERVIEW 

The German material covers the period from 
the 7th to the 161h centuries AD; one of the sites 
even extends up into the 201h century. Three sites 
located on the German North Sea coast or in the 
North Sea hinterland (Feddersen Wierde, Elisen-
hof and Duisburg) will be treated in detail by 
Enghoff (in press) but are included in the present 
discussion where relevant. 

Local injluences 011 Baltic fishing in Germany 

As already emphasized by Benecke ( 1982), 
herring has been heavily exploited in the Baltic 
part of Germany for a very long time. Herring 
bones have been found in Schleswig, Haithabu, 
Kiel, Oldenburg, Mecklenburg, Menzlin, Freyen-
stein, Lieps and Ralswiek. Sorne of these sites are 
situated on the Baltic coast, but others are inland 
sites far from the sea. 

The large quantities of herring remains from 
Haithabu deserve particular mention. Based on 
size estimations, Lepiksaar and Heinrich ( 1977) 
interpreted this find as representing herring caught 
in the Schlei estuary. The entire herring skeleton is 
repre ented, which means that removal of gills did 
not form part of any processing method used. Fish 
weir complexes ("Heringsziiune") are known to 

have been placed in the Schlei during the late Mid-
dle Ages. These are fish traps built from stakes and 
wickerwork and equipped with two converging 
weirs with a catching net in the angle where they 
meet. Radtke ( 1977) assumed that traps su ch as 
these might also have been used earlier, i.e. in Hai-
thabu. Special mention should also be made of the 
finds from Menzlin, where remains of severed her-
ring heads were found (Benecke, 1987), and Ral-
swiek, where herring seem to have been landed 
together with a secondary catch of garfish and 
mackerel (Benecke, 1982). 

Perch is another species which has played a 
major role at sites on the southem Baltic coast. In 
the assemblages from Kiel, Schleswig and Haitha-
bu, perch is the most or second most frequent spe-
cies. Perch occurs in both fresh and brackish water 
and is very common along the coasts of the Baltic 
Sea (Muus & DahlstrS?Sm, 1967). Benecke (1987) 
further discussed the role of perch in material from 
Baltic Germany. 

Local fishing is extremely well documented in 
the very large amount of material from Haithabu, 
not only by remains of herring and perch, but also 
by species lik:e roach, common bream and white-
fish which can all be caught in the Schlei. White-
fish bones are known to preserve poorly in the soil, 
the 382 whitefish bones found at Haithabu repre-
sent, therefore, an unusually large sample. 

Naturally enough, cyprinids and pike are general-
ly frequent both at sites on the Baltic coast and those 
further inland. Heinrich ( 1987) discussed finds of 
pike from northem Gerrnan sites, where there seem 
to be great differences in the representation of the 
different bone elements. lt is, however, difficult to 
determine whether this is due to differences in 
recovery technique, or to processing of the fish. 

The site of Oldenburg is distinguished by a par-
ticularly large number of eel bones. Prummel ( 1986. 
1991, 1993) saw the dominance of eel as being a 
result of the site's location near eel-rich waters 
suitable for trapping. 

In conclusion, the sites on the Baltic Sea and in 
the Baltic hinterlands are mostly characterized by 
fresh and brackish water species caught partly in 
the Baltic itself. partly in its inlets, bays and estu-
aries, and partly in rivers and lakes. 

Remains of fishing equipment from Ger111a11 siles 

One gorge, 4-6 iron barbs from fish spears, and 
possibly a huge iron hook were found at the site of 
Oldenburg. 
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The weir complexes ("Heringszaune") in the 
Schlei have also been referred to above. under the 
discussion of Haithabu. 

Four fragments of fish spears, thought to have 
been used for fishing for pikeperch and perch (Be-
necke, 1987), were found at Menzlin. 

Indications of fish trade in Germany 

There is evidence of trade in many of the Ger-
man fish bone samples. 

The settlements on the Baltic Sea are character-
ized by finds of hen"ing bones, often in great quan-
tity. Furthermore, herring were obviously import-
ed to inland sites in the Baltic hinterland, for 
example, Menzlin, Lieps and Freyenstein. The lat-
ter lies more than 100 km from the nearest coast. 
Transport over such a long distance has required 
preservation of the fish, probably by salting. 
Lepiksaar and Heinrich (1977) believed that salt-
ing is the explanation for the fine preservation of 
herring bones seen at Haithabu. Benecke (1987) 
suggested that the herring found in Menzlin were 
sorted before being transported inland, since only 
certain sizcs of hcrring are rcprcscntcd. All in all, 
extensive trade with salted herring seems to have 
taken place. Processing of the herring in the forro 
of gill removal, as seen in the Danish material 
from Sels!Z)-Vestby (121h_13ih centuries AD) has, 
however, not been documented in Germany. 

Even though the sites on the Baltic are strongly 
dominated by local fishing they also contain a sup-
plement of marine species, in particular gadids. 
The species in question are ling. saithe, haddock 
and large cod: these could not have been caught in 
the Baltic, but must have been imported from the 
North Sea. A chronological development in this 
trade with gadids can be traced, for example in the 
consecutive materials from Haithabu, Schleswig 
and Lübeck (Heinrich, 1983, l 987). In Haithabu 
local fishing in the Schlei dominated, and gadids 
were of no importance: the few gadid bones may 
well be remains of provisions brought to the town 
by travellers (Lepiksaar & Heinrich, 1977). In the 
Schleswig material, by contrast, bones of large 
gadids dominate 1: these could not have been 
caught locally and must represent imported stock-

fish. The large gadids were most important in 
Schleswig during the oldest phase ( 11m_121h centu-
ries AD). This was followed by a younger phase 
(131h_¡4m centuries AD) where the frequency of 
gadid bones decreases somewhat, whereas that of 
freshwater fish increases. The gadids from the 
younger phase included both large and small indi-
viduals, unlike those from the older phase. This 
gives the impression that long-distance trade had 
decreased while local fishing and trade flourished 
(Heinrich, 1987). The two, slightly younger assem-
blages from Lübeck are dominated by large cod 
bones, presumably coming from imported fish. 
The frequency of the different gadid species also 
varies with time. Haddock thus seems to gain in 
importance from older to younger samples. No 
haddock bones were found in Haithabu, in the 
older phase of Schleswig (l Jlh- l 21h centuries AD) 
there are severa!, in the following phase (l 31h-141h 
centuries AD) still more, and in the cesspit from 
151h-161h centuries AD (admittedly a small and 
very special sample) almost all gadid bones are 
from haddock. This increase in haddock through 
the Middle Ages seems to be a general phenome-
non in Germany (Heinrich, 1986, 1992, 1994). 

Gadid remains are absent from a number of the 
analyzed sites, including Mecklenburg, Lieps, Ral-
swiek and Drense, most of which are Slavonic. 
Heinrich ( 1986, 1987) noted this lack of gadids 
from Slavonic sites. This is illustrated, for exam-
ple, by the material from the castle Hitzacker on 
the river Elbe, far inland (von den Driesch, 1982). 
This can be divided into a Slavonic, a transitory 
Slavonic/Germanic and a Germanic phase. Gadids 
are absent in the Slavonic phase, in the transitory 
material there are three gadid bones, and in the 
German phase, five. 

Bones of sturgeon are present at nearly all sites 
included in the present analysis, and in most cases, 
sturgeon may have been caught locally. Drense is 
an exception, and Benecke and Prilloff (1989) 
thought that sturgeon was imported to this site. 
Heinrich ( 1987) and Benecke ( 1986) discussed the 
importance of sturgeon at a number of Medieval 
sites on the southem Baltic Sea. Benecke showed 
that fishing for sturgeon decreased in the course of 
the Middle Ages and hypothesized that the decline 
was due to overfishing. 

1 ll must be remembered, however, that small species like herring may be underrepresented in the Schleswig material as the mate-
rial was nol recovered by sieving. 
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REGIONAL OVERVIEW 

In the preceding sections, archaeo-osteological 
evidence for fishing in the Baltic region in the 
period from the 5th century BC to the l 61h century 
AD has been reviewed on a national basis. This 
compilation of a considerable amount of evidence 
from a number of sources has revealed sorne 
regional trends conceming the influence of local 
conditions on fishing. 

When individual sites are referred to below out-
side a national context, the country in question is 
indicated with the same letter codes as those used 
in Table l. 

Local fishing for local fish 

Virtually ali the fish bone assemblages includ-
ed in the present review contain species which 
could have occurred in local waters, suggesting 
that fishing was conducted locally. This general 
interpretation is supported by a number of more 
specific examples of local influence. 

For sorne species, their occurrence in the sub-
fossil material reflects their present-day distribu-
tion, and in sorne cases with an amazing degree of 
accuracy. This is for instance the case with pike-
perch, a freshwater species with an eastem distri-
bution in Europe which has been found in subfos-
sil material from Sweden, Estonia, Poland and 
Germany, just the countries (among those consid-
ered here) where it occurs naturally today. In Swe-
den where pikeperch is now very locally distiibut-
ed (Curry-Lindahl, 1985) there is virtually perfect 
correlation between the present-day distribution 
and the subfossil finds. 

An other freshwater fish with a limited distribu-
tion in Europe, reflected in the subfossil finds and 
which has been found in Swedish, Polish and Ger-
man material is asp. Ziege occurs - within the 
region under consideration - in Poland, Lithuania, 
Latvia and Estonia; in the subfossil material it is 
abundantly represented in Poland and nowhere 
else. Zahrte is a further example of a species with a 
limited distribution, i.e. the countries around the 
Baltic Sea plus western Germany. lt has been found 
in Estonian, Polish and German assemblages. 

Turning to the marine species, the subfossil 
occurrences of herring show sorne very clear ten-
dencies. Hen"ing bones occur abundantly in assem-
blages from eastem Denmark and further along the 
Danish and Swedish 0resund coasts, as well as in 

material from the countries on the Baltic Sea. Her-
ring abundance is known to oscillate dramatically. 
At certain intervals, so-called herring periods 
occur during which the availability of herring is 
immense. These herring periods have significantly 
influenced the course of European history and are 
well documented in historie manuscripts. The old-
est known herring period was around AD 1000, i.e. 
contemporaneous with Haithabu (D) where huge 
numbers of herring bones have accordingly been 
found (Lepiksaar & Heinrich, 1977). The extreme-
ly rich Medieval occurrence of herring in 0resund 
(ca. AD 1150-1550) between modern Denmark 
and Sweden is particularly famous (Jensen & 
Olsen, 1991). The autumn passage of herring 
through 0resund into the spawning grounds in the 
Baltic Sea gave opportunities for herring fishing of 
incredible dimensions. The abundance of herring 
is reflected in the material from Danish and Swed-
ish Medieval sites but also in contemporaneous 
material from sites on the Baltic coast where the 
extra input of herring from 0resund supplemented 
the local breeding stocks. 

As a last detail it should be noted that material 
from Poland and Estonia contains very few marine 
species: only herring, cod and flounder. All three 
species live in the Baltic Sea and the latter two are 
known to tolerate brackish conditions, with floun-
der even being found in fresh water. 

Fishing methods 

The finds of a tich selection of fish species, 
especially at coastal sites, indicate that many dif-
ferent fishing methods have been used. The most 
important methods seem to have been net fishing, 
hook-and-line fishing and the use of fishweirs. 
Further equipment, such as fish traps and leisters, 
were probably used on a smaller scale. 

NETFISHING 

The very extensive catches of hening seen in 
several countries must have been secured by an 
efficient method such as net fishing. 

In eastern Denmark, large herring catches such 
as these appear as early as the Iron Age (Sorte Muld, 
6th_ 7th centuries AD). This is in stark cont.rast to 
older Danish finds which have yielded only a few 
hen-ing bones in spite of extensive sieving. Consis-
tent with the large herring assemblages we have sev-
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eral finds of net sinkers from Denmark, for example 
from N!Zlrre Fjand (2°d century BC - 2nd century AD) 
and Ribe (81h_9th centuries AD) (Enghoff, submit-
ted). There are also finds of net floats, for example 
from K111ge (13th-14th centuries AD) and Árhus 
S!Zlndervold (14th century AD). Even a tool for net-
making has been found at Medieval Tamby. 

It is characteristic of the large finds of herring 
bones from the Danish island of Bomholm 
(M!Zlllebjerg, Munkerup, Kobbegard, all 11 th centu-
ry AD) that they are accompanied by bones of 
small cod. A similar combination is seen at sever-
a! Swedish sites from the same general area 
(0resund and western Baltic Sea): Ven, Helsing-
borg, and Simrishamn (all l21h-131h centuries AD). 
The small cod were presumably a secondary catch 
when fishing for herring with nets. This contrasts 
with older (Mesolithic) finds of cod from Born-
holm where the individuals were relatively large 
and were interpreted as having been caught with 
hook and line (Enghoff, 1994a). 

Benecke (1982) thinks that the advance of the 
herring fishing in the Baltic Sea is due to advanc-
es in fishing technique. The herring remains from 
early Medieval Ralswiek (D) are accompanied by 
bones of Atlantic mackerel and garfish. The same 
picture is seen at another Ge1man site, viz., Olden-
burg (7th_ 13th centuries AD) where Prummel 
(1993) interpreted the presence of this secondary 
catch as indicating local herring fishing. 

Herring fishing with nets from Poland is strong-
ly suggested by finds of numerous net floats, piec-
es of nets and net-making tools in Gdansk (1Q1h_ 
13th centuries AD) (Rulewicz, 1994). 

Fishing nets were of course used for catching 
many species other than henfog. Atlantic mackerel, 
galfish and small cod have already been men-
tioned. In the Limfjord region, Denmark, we see a 
change from fishing predominantly after eels in the 
Stone Age to fishing predominantly after flounder 
in the Iron Age onwards. This probably reflects a 
change from traps for eels to ground nets for floun-
der. The large finds of plaice/flounder/dab at Ribe 
(DK) may also be a result of net fishing (net sink-
ers have been found in Ribe) (Enghoff, submitted). 

HOOK-AND-LINE FISHING 

Large individuals of gadids (cod, haddock, 
ling) and/or hake are known from most of the 
countries. These fish mainly occur in not-too-shal-

low waters where they roam close to the sea-bot-
tom and would have been most efficiently caught 
using hooks attached to long lines. 

In Denmark the gadids represented in the finds 
became larger during the course of the Viking Age 
and Middle Ages, and species other than cod 
appeared, viz., haddock, ling and hake. Both ten-
dencies indicate fishing at greater depths, probably 
using hooks. Hook fishing is most efficiently con-
ducted using long lines to which several hooks are 
attached. Except on very steep coasts, the lines 
must be laid out from a fishing boat. Starting with 
the lron Age, boats were available which would 
have made it possible to sail to the places where 
the large fish live - this is neatly reflected in the 
fish bone assemblages. Finds of fish-hooks at 
Árhus S!Zlndervold (1Qth-121h centuries AD) and 
Holbe:ek (l31h-15th centuries AD) support this inter-
pretation. 

Several assemblages from the Swedish west 
coast include large gadids, for instance Varla (11 th_ 
13th centuries AD) and Garnla Lodose (121h-151h 
centuries AD) where large ling and hake were 
probably caught using hook and line. The Swedish 
west coast is rocky in this region and it is probably 
no coincidence that fishing for large gadids, 
including ling, took place already during the Stone 
Age from the settlement Bua Vastergard in the 
same general area (Lepiksaar, 1983). Further south 
on the Swedish west coast there are the remains of 
large cod in the material from Lund; these were 
probably caught on hooks. 

Lie (1988) found evidence in the material from 
Oslo (Mindets Tomt), Norway, that large cod and 
ling were probabl y imported during the 11th_121h 
centuries AD but that a shift in preference took 
place in favour of locally caught large ling in the 
121h-141h centuries AD. 

Fish-hooks were probably also used for catch-
ing other species than gadids, such as sharks which 
were caught from severa! sites, for example, 
Smedegard (DK, 4111 century BC - 2ºd century AD) 
and Oslo (N, lPh-141h centuries AD). 

FISHING WITH WEIRS 

A weir is a kind of barrier that leads the fish to 
a spot where they can easily be caught and taken 
out of the water. Very large catches may be 
obtained using weirs, which would typically be 
placed in running water such as 1ivers, estuaries, 
or on tidal coasts. 
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The important herring fishery in the Schlei 
estuary at Haithabu (D, 9th-11 th centuries AD) pos-
sibly involved the use of weirs, because these are 
known to have existed at the site in somewhat later 
periods (Radtke, 1977). 

OTHER METHODS 

Stationary fish traps were regarded by Enghoff 
(1994a) as the most important means of fishing in 
the Danish Mesolithic. Traps were probably still 
used in the period discussed here but on a smaller 
scale than net and hook fishing. They would still 
have been useful, for example for eel fishing. The 
relatively large numbers of eel bones found at 
Oldenburg (D, 7th_ 13th centuries AD) are thus inter-
preted as resulting from trapping (Prummel, 1993). 
Leister prongs have been found at sites in several 
countries. At Sebbersund (DK, 1Qth century AD) for 
instance where they were probably used to impale 
flounder. Benecke (1987) supposed that leister 
prongs found at Menzlin (D, 9th_ 1Qth centuries AD) 
were used for catching pikeperch and perch. 

CONCLUDING REMARKS 

The fish bone assemblages reviewed here indi-
cate a chronological development in Baltic fishing. 
Despite this, the fishing retained a strong local 
character. For this reason, the fish bone assem-
blages provide an insight into the forrner distribu-
tion of species which nowadays have a restricted 
geographical distribution. The fish bone assem-
blages also provide clues to fish trade; this aspect 
will be discussed in greater detail in a forthcorning 
paper (Enghoff, submitted). 
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APPENDIX 

This review is based on literature known to the author as per october 1996. Since then, a few additio-
nal papers have come to attention which are of relevance for the subject matter. 

Nicholson (1998) reported on fish bones in primarily latrine deposits from Viborg S0nders0, Denmark, 
11th to 141h centuries AD. Viborg S0nders0 is situated ca. midway between sites nºs 10 and 23 on Figure 2. 
A total of 320 fish bones ere identified. Eel, herring and perch were the most numerous species in the sam-
ples. 

Vretemark (1997) discussed fish and other animal bone material from Medieval Sweden, with particu-
lar emphasis on Skara. Many of the assemblages treated by Vretemark are also covered by the present 
rev1ew. 

NrcHOLSON, R. A. 1998: Fiskerester i humane frekalier. In: Hjermind, J.; !versen, M. & Kristensen, H. K. (eds.): Viborg 
Ssz¡ndersSZl 1000-1300. Byarkreologiske underssz¡gelser 1981 og 1984-1985. Jysk Arkceologisk Selskabs Skrifter 34: 
325-327. 

VRETEMARK, M. 1997: Fran ben till boskap. Kosthfill och djurhfillning med utgangspunkt i medeltida benmaterial from 
Skara Del l. Skrifter fran Lansmuseet Skara 25: 1-190. 




