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l .  INTRODUCTION 

In 1 973  and 1 974 fauna! remains, consisting of 
bones and a few mol l usc shel ls, were collected 
from two si tes in the town centre of Dokkum, in  
the province of Friesland in the northern part of the 
Netherlands. The fauna! remains collected in l 97 3 
came from a rubbish pit in the Koningstraat, and 
date from the 1 4th- 1 6th centuries AD. The remains 
collected in 1 974 came from three separate rubbish 
pits on the building si te for the extension of a de­
partment store (the "Hema") : these three rubbish 
pits, designated pit I ,  pit II and pit I I I ,  date from 
the 1 3 th century, ± 1 600 and the qth century AD, 
respectively. The fauna! material collected from 
both sites thus dates from late mediaeval times, or 
possibly from the beginning of the early modem 
period. The fauna! remains from both sites were 
collected by i\fr. G .  Elzinga of the Frisian j\ foseum 
in Leeuwarden, and were subseguently sent to the 
Biologisch-Archaeologisch lnstituu t  (B .A.I . ) ,  Uni­
versity of Groningen for further study. 

2 .  METHOD 

The fauna! remains were identified as  far as possi­
ble witb reference to the comparative collection of 
skeletal material at the B .A . I .  Data were recorded 
for each separate bone (or mollusc shell) according 
to the "Knocod" system for processing data on 
fauna] remains from archaeological sites, as devel­
oped by Uerpmann ( 1 978 ) .  Measurements of bones 
were taken wherever possible, us ing conventional 
hand-operated callipers and according to the man­
ual of Von den Driesch ( 1 976).  

3 .  RESULTS 

Most of the fauna! remains appear to be butchery 
refuse or kitchen waste. Table 1 lists the species 
identified, and gives the number of remains of each 
species represented in each of the four  assem­
blages .  Table 2 gives the numbers of the various 
skeletal elements of each species of mammal, bird 
and fish i dentified (for all four  assemblages taken 
together). The bone measurements taken are given 
in the Appendix to this article. 

In the foliowing descriptions of the remains of 
each species the fauna! remains from all  four as­
semblages are treated jointly as a general rule, in 
view of the relatively small size of the samples and 
the partial overlap as regards chronology. 

3. 1 .  The mammal remains

Among the mammal remains, all of which come 
from domesticated species, those of cattle (Bos ta11-
ms) are most abundant, accounting for 4 3  °/o of the 
total number of identified bones .  No hornless cattle 
are present. Most of the horn-cores are of short to 
medium length and appear to come from adult fe­
male animals according to the classifi cation of Ar­
mi tage and Clutton-Brock ( 1 976). One very large 
horn-core fragment is most probably from an ox. 
Most of the cattle bones are from subadult or adult 
animal s :  out of a total of 28 jaw fragments (maxil­
lae and mandibulae) with teeth present there were 
1 5  adult specimens, 7 subadult, 4 j uvenile and 2 
infantile. The post-cranial skeletal elements reflect 
a similar pattern of age distribution. The withers 
height of the cattle was calculated from the length 
measurements of metapodial bones (6 metacarpals 
and 5 metatarsals) according to the method of Ma­
tolcsi ( 1 970 ) ,  as  recommended by Von den Driesch 
and Boessned:: ( 1 974) : the average withers height 
was founcl to be 1 2 2 cm. (The average withers 
height for the present-day Frisian cattle breed is 
1 3 0 cm according to Clausen and Ipsen, r 970.) 
Most of the cattle bones from Dokkum show traces 
of butchery : al most all of the larger bones have 
been hacked through, and only a few foot-bones 
have remained intact. There are traces of burning 
on several cattle bones, and on two bones the gnaw 
marks of dogs are visible. 

Among the cattle remains one centrotarsal bone 
and five metatarsal bones show signs of spavin, a 
degenerative joint disease involving exostosis and 
eventually ankylosis of the tarsus or more rarely of 
the carpus .  Fig.  1 shows various stages in  the de­
velopment of this condition as i l lustrated by meta­
tarsal bones of cattle from Dokkum.  Von den 
Driesch ( 1 97 5 )  cliscusses the occurrence of spavin 
with reference to prehistoric fauna! remains.  Nie­
berle and Cohrs ( 1 970) mention spavin as  a disease 
of cattle (as well as of horses), and especial ly of 
draught oxen. Cattle bones showing spavin have 
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TABLE 1 

Dokkum:  the  an ima l  species ident il ied and lhe  n u m bers ol remains ol these species lound at  each s i le. 

Hema Hema 

pit  I pil  l i  

Mammals 

Catt le 63 1 83 

Sheep 6 25 

Sheep/Goal 63 78 

Pig 1 8  45 

Dog 

Cat 

Birds 

Domeslic fowl 6 4 

Duck,  w i ld  or lame 3 1 0  

Goose, wi ld  o r  tame 5 

M ute swan 

M ule or Whooper swan 7 

Sea eag le 

Fish 

Cod 

Flatl ish 

Molluscs 

Cockle 

Venus shel l  

Periwi nk le  

Total ident i lied remains 1 60 358 

U n identif ied 9 1 3  

Totals 1 69 371 

been found elsewhere at  archaeological sites in  the 
Netherlands including I 6th - 1 7th century Gro­
ningen (Van Gelder-Ottway, l 976-77) and early 
mediaeval Dorestad (Prummel, personal communi­
cation) . 

One bovine phalanx bone has been fashioned 
into an artefact (fig. 2 ) .  The bone has remained i n­
tact, but two smal! holes have been drilled in it ,  one 
in the middle of the proximal articular surface and 

Hema Koni ngsstr. Total 

p i t  I I I  s i  te 

32 2 1 5  493 

5 29 65 

22 1 92 355 

6 80 1 49 

8 8 

4 4 

2 2 1 4  

9 2 2  

3 8 

7 

1 0  1 1  

2 2 

3 3 

2 2 

67 561 1 1 46 

9 4 2  7 3  

76 603 1 2 1 9  

the other towards the clistal end of the ventral sur­
face ; both of these holes connect wi th the ioner 
cav ity of the bone. The protruding parts of the 
ventral surface of the bone have become flat and 
smooth due to friction of some sort, while on the 
clorsal surface a quadrangular figure has been 
emde! y carvecl in  the sur face of the bone. This bone 
artefact came from pi t I I  on the Hema si te, and 
thus dates from approxirnatel y l 600. This a rtefact I I I 
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appears to be a garning piece known in Dutch as a 
koot (literal ly : phalanx bone). In the Netherlands 
such koten were used in former times to play a game 
ra ther li ke a miniature form of ski tt!es : several koten 
are set up vertica l ly  against a wall, while the players 
take i t  in turn to knock them over by throwing at  
them another koot, the 111e1pkoot, specially weighted 
for the purpose with a fil l ing of lead . The specimen 
from Dokkum rnay well be such a 1J1e1pkool in view 
of the worn ventral surface and the holes drilled 

TABLE 2A 

into the bone cavity, which rnay once have been 
fil led with lead. The crudel y carved figure on the 
dorsal surface probably indicates same kind of 
value used i n  counting the score. In  Baart et al .  
( 1 977) a description is given of koten, dating from 
the l 4th century onwards, from Amsterda·rn : on 
each of the koten i l lustrated a different  motif has 
been carved, fair ly crudely as a rule, while one kool 
from Amsterdam resembles that from Dokkum in 
that a hole has been drilled near the distal end of 

The n u m bers ol skeletal e lements represent ing each mammal species ident if ied (Hema sile, pils 1 - 1 1 - 1 1 1 ,  and Koningsstraat s i le 

combined ) .  

Cattle Sheep Sheep/Goat Pig Dog Cai 

Horncore 28 

Sku l  I 47 1 0  1 8  1 3  

Hyoid 2 

Mandibu la  25 73 1 5  

Dentes 5 4 3 

Atlas 3 2 2 

Epistropheus 1 1 

Other vertebrae 76 1 5  1 3  

Ribs 1 09 89 31 

Scapu la  20 1 8  20 4 

H u merus 1 2  1 2  7 

Radius 1 1  1 0  2 4 

U l na 5 4 3 2 

Rad i us + u lna 2 2 

Metacarpus 21  6 21  5 2 

Pelvis 1 7  2 1 5  1 4  

Fem ur 20 20 10 1 

Tib ia 9 31  1 2  2 2 

F ibula 3 

Astragalus 8 4 

Calcaneus 4 

Other tarsals  2 

Metatarsus 1 6  30 7 

Ph'''°' I l 33 6 

Phalanx l i  fore- o r  h i n d l i m b  1 6  

Phala.nx 1 1 1  

Totals 493 65 355 1 49 8 4 
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the ventral surface of the bone. Perhaps the i n­
habitants of Dokkum played kote11 in a way more 
akin to the Frisian variation of this game known as 
keatsjitte11, that was often played on the ice, as de­
scribed by Roes ( 1 963 ) .  

TABLE 28 

The bones of small  ruminants ( sheep and pos­
s i  bly goat) account for 3 7% of the total number of 
faunal remains identified. The bones of sheep (Ovis 
aries) and of goat ( Capra hirms) are very simdar 
rnorphologically and only some skeletal elements 

The n u m bers ol skeletal elements representing each b ird species idenl i l ied (Hema sile,  pils 1 - 1 1 - 1 1 1 ,  and Koni ngsstraal s i le 

combined) .  

Domeslic Duck Go ose M ule swan M ule or Sea 

lowl Wh ooperswan eag le 

Slern um 2 1 0  2 

Coracoid 

Furcu la  

R i b  4 

H u merus 2 2 2 

Rad ius 4 

U l na 2 

Carpometacarpus 2 

Pelvis 

Fem ur 4 

T ib iotarsus 3 3 

Tarsometalarsus 

Totals 1 4  22 8 7 

TABLE 2C 

The n u m bers ol skeletal e lements represent ing each l ish species identif ied (Koningsstraat, s ite) .  

Cod F latfish 

Praeoperculare 

S ubopercu lare 

Ceratohyale 

Branchiostegale 1 

P in nae pectoral is  6 

Vertebrae caudales 

Os anale 2 

Totals 1 1  2 

J 1 3
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a 

f'ig. 1 .  C:attle metarnrsal bones from Dokkum showing cli ffer­

cnt stages in the cleveloprncnt of spa v i n .  a) normal metatarsa l ;  

b )  metatarsal showing cxostosi s  at the prox imal end ; c )  meta­

tarsal showing exostos i s  and partial fus ion witb the cent ro­

tarsal bone (N .B .  on i l· part of the cent rotarsal bone i s  p resent ) ; 

cl) metatarsal with ccntrotarsal a lmost completeil· fusecl.

can be ascribed to either species with certaintv .  On 
the basis of distinguishing features described by 
Boessned: ( r 969) i t  was  possible to i dentify 1 5 % of 
the bones of smal l rurninants as sheep, while no 
bones at all coulcl be identified positively as goat .  
I t  is probable that most, if not a l l  of the bones of 
smal! ruminants a re of sheep, especia l l  y in view of 
the importance of wool as a commodity for which 
the Frisians were famous in  mediaeval times . Iv iany 
of the sheep/goat bones from Dokkum show traces 
of butchery. Out of a total number of 62 sheep/goat 

c d 

jaw bones (maxi llae and mandibulae) with teeth 
present, 24 were aclu l t  specimens, 6 were subadult, 
26 were juvenile and 6 infanti le .  Among the bones 
that could be positively identified as sheep no 
horn-cores or horn ed skul l s  were present ; six skul! 
fragments were from hornless animals al though 
one of these fragments has a sl ight bump at the spot 
where a horn-core woulcl be expectecl to be present. 
The average withers height of the sheep was found 
to be 65 cm, calculated from the length measure­
ments of long bones (two radii and five metacarpal 
bones) according to the method of Teichert ( 1 97 5 ) .  

The bones o f  pig (S11s rlo111estic11s) account for 
r 3 % of the total number of identified remains .  As  
these pig bones come from an urban sire wi th  l i tt le 
or no woodland in the neighbourhood, i t  i s  as­
sumed that they are all from domesticated animals ,  
especial l v  in view of their moderate size range . 
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Traces of butchery are present on rnany of the pig 
bones.  Out of a total of l 6 jaw bones of pig (rnaxil­
lae and mandibulae) in which teeth are present 5 are 
of adult age, 3 subadult, 7 j uvenile and one infan­
tile. The other bones of pig reflect a similar pattern 
of age distribution. No suitable intact bones of pig 
were available for the calculation of withers height .  

Bones of dog and cat represent a smal! propor­
tion of the animal remains.  Using the method of 
Harcourt (1 974), the withers heigl1ts of three dogs 
were calculated from the length measurements of 
long bones (one humerus and two t ibiae) and 
found to be 64 cm, 66 cm and 3 3  cm respectively. 
The two higher values are indicative of rather large 
dogs, seeing that these wi thers heights exceed the 
range of 5 8 .4-6 r .4 cm given for large dogs by Van 
Wijngaarden-Bakker and IJzereef in their study of 
dog remains from mediaeval urban sites in the 
Netherlands ( 1 977) .  

3 . 2 .  The bird remains 

Remains of the domestic fowl ( Callm gal/11s do1msti­
c11s) are present in each of the four assemblages . Cut 
remarks are present on one humerus (fig. 3). The 
domestic fowl has been present in the Netherlands 
since Pre-Roman I ron Age times (Clason, i 977) 
and remains of this species are commonly found at 
Dutch mediaeval sites. 

The most abundant bird species represented in 
Dokkum is the duck ,  A11as plaf]1rl!)111rhos. It is not 
known whether these remains are of domesticated 
or wild duck : tame duck have probably been pres­
ent in the Netherlands since early mediaeval times. 
In present-day Friesland the wild duck is a common 
breeding species both in rural and urban areas, and 
interbreeding between wild and domesticated 
forms occurs frequently (W. de Jong, r 976) .  The 
earliest treatise on hunting and fowling in the 
Netherlands is the so-called Jacht-Bed!Jff manu­
script of c. r 6 3 5  (published by Swaen, 1 948) ,  in 
which a description is given of how to catch wi ld 
duck using a duck decoy. Van der Ploeg ( 1 977) 
mentions the use of duck decoys as a very old 
method of fowling in Friesland. Remains of wild 
duck (or its tame derivative) are freguently found 
at  archaeological s i  tes in  the Netherlands : elsewhere 
in Friesland remains have been identified for ex­
ample from the Iron Age !fip of Tritsum and from 

a late mediaeval urban site in Leeuwarden (Clason 
and Prummel, 1 978) .  

Similarly the remains of goose from Dokkum 
cannot be ascribed with any certainty to the domes­
ticated goose or to i ts wild precursor, the greylag 
goose (A11ser a11ser) . The tame goose has p robably 
been present in the Netherlands since early medi­
aeval times. A t  the present time the greylag goose 
is mainly a migrant species in Friesland, passing 
through in the autumn and in the spring, and only 
very occasionally breeding in this region (Smit, 
1 976) .  The jar/Jt-Bul1Jff manuscript describes both 
tame and wild geese, and mentions a prohibition on 
shooting wild geese. Remains of the greylag goose 
or its domesticated counterpart have been found at 
various archaeological si tes in  the Netherlands, in­
cluding the Frisian sites of Tritsum and Leeuwar­
den. A mong the goose remains from Dokkum cut 
marks were present on two sterna (breast bones), 
both of which had been cut through more or less 
longitudinally (fig. 3 ) .  

A total of eight swan bones were found in Dok­
kum of which one, a sternum, could be identified 
as Cjig1111s olor, the mute swan. On this sternum cut 
marks were present (fig. 3). The other seven bones 
are ei ther Cjig,1111.r olor or Cjig1111.r l)'gtltts, the whooper 
swan, as these two species are very similar osteol­
ogical ly .  The whooper swan is a wild species which 
at the present time is onlv an occasional winter
visitor in Friesland (W/. de Jong, 1 976). Remains of
the whooper swan have been found only infre­
quentlv at Dutch archaeological s i tes .  I t  is more 

c 

a b 

Fig. z. Bone gaming piece (a koot) made out of a bovine phalanx 

1. a) dorsal \'iew: note c1uaclrangular  figure carvecl in surface;

b) \'entral \'iew: note surfaces worn srnooth and hole drilled
disrnl i l· ; c) upper \'iew of proximal articular surface: note hole 

drillecl in central groo\'e. l I j



I J 6 

S. VAN GELDER-OTTWAY 

a 

c 

Fig. 3. Bird bones with cut marks. a) sternum of mute swan 
(Cj:g1111s olor) : cut marks on ventral surface near a n terior end 
(top l eft of picture) ; b) h u merus of domestic fowl (Gal/fis gallffs 

rlo111estims) : cut marks at  proximal end (top of picture) ; c) frag­
ment of sternum of goose (A11sf/' a11sff'), cut through longitudi­
nal ly .  

l ikely that the swan remains from Dokkum are all 
of the mute swan, as this species has been semido­
mestica ted in Northwestern Europe since medi­
aeval times. The mute swan i s  a common species i n  
present-day Friesland, in  i ts wild form as an occa­
sional breeding species, an irregular migrant or a 
winter visitor. Van der 'i\frulen ( I  976) mentions the 
importance of the mute swan in Friesland since me­
diaeval t imes : there was strict control of fowling 
activities with regard to swans, and the right to 
shoot the swans was in  faet a privilege in  Burgun­
dian times. Mute swans were semidomesticated and 
kept in swanneries where they were protected dur­
i ng the breeding season .  The mute swan was valued 
not only for i ts  flesh but also for its quills, as well 
as being an ornamental bird in semicaptivity .  Re­
mains of the mute swan have been found at various 
si tes in  the Netherlands i ncluding urban s i tes in  the 
north of the country such as mediaeval Leeuwarden 
(Clason and Prummel, 1 978)  and 1 6th- 1 7th century 
Groningen (Van Gelder-Ottway, 1 976-77) . 

One fragment of the radius of a sea eagle (Hali­
aet11s albicilla) was found in  Dokkum. This species 
is an irregular v isitor in present-day Friesland (M. 
de Jong, 1 976), although formerly i t  must have 
been a breeding species in this region.  Remains of 
the sea eagle have been found at various archaeol­
ogical s i tes in the Netherlands, although mainly 
from sites dating from prehistoric or Roman times 
(Clason and Prummel, 1 978) ; in the te1pen area of 
the Northern Netherlands bones of the sea eagle 
have been found at  Iron Age te1p s i tes such as 
Oosterwij twerd (Van Giffen, 1 9 1 3 ) ,  Tritsum and 
Britsum (Clason, in  press), as  well as M iddelstum 
(Van Gelder-Ottway, in preparation) . 

3 .  3 .  The fish remains 

The fish remains from Dokkum are al l  of sea fish, 
and include bones of cod ( Gadm callarias) and of 
flatfish. The two flatfish bones may be either of 
plaice (Ple11ro11ectes platessa) or of flounder (Platichtl?J'S 
jles11s). At the present time Dokkum lies Jess than 
10 km inland from the coast of the \Xladden Sea : 
in the late middle ages there was a direct connec­
tion with the \Xladden Sea via the estuary known 
as the Lauwerszee. Fishery must always have been 
important in  this coastal region. Remains of cod 
and flatfish have been found at other urban 3 i tes in 
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this northern coastal area including late mediaeval 
Leeuwarden (Brinkhuizen, 1 979, thi s volume) and 
1 6th- 1 7th century Groningen (Van Gelder-Ottway, 
1 976-77) . 

3 -4 - The mollusc remains 

Molluscs are represented by six shells or shell frag­
ments in the Dokkum remains. The species identi­
fied include the cockle ( Cardi11111 ed11/e), a Venus 
shell ( Ve1111s sp.) and the periwinkle (Littori11a litto­
rea), all of which are common l ittoral species in this 
region. Both the cockle and the periwinkle are edi­
ble species. In former times molluscs were not only 
a source of food in the Netherl:rnds, but also a 
source of shells which were used in considerable 
guanti ties for various bui lding purposes ; the mud­
flats and shallows of the \Xladden Sea must always 
have been a rich source of rnollusc shells for such 
purposes .  

3 .  5 .  Other bones 

The unidentified bone remains consist for the most 
part of fragments of ribs and of long bones of ani­
mals in the sheep-cattle size range. One unidenti­
fied fragment was of a bird, possibly a duck . 

Among the remains from the Koningsstraat site 
there was one human bone, an intact collar bone 
(not included in the tables) . Occasional human 
bones often turn up among fauna! remains from 
archaeological si tes, :tl though the reason for this i s  
not a lways clear .  In view of the faet that Dokkum 
was an important place of pi lgrimage in the middle 
ages (St. Boniface had been martyred here in A.D.  
7 5 4), i t  i s  tempting to look for a possible interpre­
tation of such a finr.l as this collar-bone in the medi­
aeval passion for "relics", although of course there 
is a wide range of other possibilities . (In faet animal 
bones must have served egually well as "relics' ' ,  
bearing in mind the disreputable activities of the 
Pardoner in Chaucer's "Canterbury Tales".) 

4. DISCUSSION

The predominance of cattle and small ruminants 
(probably mostly sheep, though possibly also goats) 
among the fauna! remains from Dokkum is hardly 

surprising in v iew of the nature of the local envi­
ronment. The town of Dokkum i s  s ituated in the 
northern coastal region of the Netherlands where 
there is  abundant rich pasture, especially in those 
areas where marine clay has been deposited. I t  i s  
these rich pas  tures that have made Friesland famous 
as a centre of dairy-farming. I t  i s  unlikely that the 
cattle represented by the Dokkum remains were the 
direct ancestors of the present-day Frisian breed. 
The main basis of the modem D utch Frisian breed 
was formed by black-and-white cattle from Ju tland 
which were imported i nto Friesland after the local 
cattle population had suffered serious losses follow­
ing flooding and outbreaks of cattle plague ,  espe­
ciall y in the 1 8 th century (Alderson, 1 976). The cat­
tle from Dokkum were probably multi-purpose 
animals, providing primarily milk ,  but also meat 
and traction power (in view of the prevalence of 
spa vin) ,  as well as hi des. Hengeveld ( 1 86 5  ) ,  in his 
classic work on cattle, c ites the 1 7th-centu ry histo­
rian Schotanus as saying that in  the qth century the 
Frisians exported ox and cow bides in  considerable 
guantities to Sweden. According to Hengeveld, cat­
tle were being sent from Friesland to the cattle 
markets of North-Holland, including Amsterdam, 
already in the 1 5 th century. Hengeveld also refers 
to the importance of Friesland in h istorical times as 
a centre of dairy produce from which guantities of 
butter and cheese were exported ; moreover he 
mentions that in the la  te 1 8 th and early T 9th century 
there was a cheese market at Dokkum, as the adja­
cent area (the Dongeradeel) had the best land for 
cheese production.  

The sheep remains from Dokkum may well rep­
resent the polder sheep that were kept in previous 
centuries along the fertile North-Sea coastlands 
from Northern France to Denmark ; it was from 
these polder sheep that the Fries 111elkschaap or 
Frisian milk-sheep breed was eventually devel­
oped (Van Helden and Minkema, T 978) .  The Fries 
111e/kschaap, a hornless breed of sheep, i s  famous for 
its high milk yield, for which it is the top-ranking 
sheep in the world, and also for its high fertility and 
abundant yield of wool (Alderson, 1 978) .  On the 
other hand, the Dokkum sheep remains may be 
more closely related to another sheep breed, name­
ly the Dre11tse heideschaap. This is a horned breed of 
sheep, formerly kept in large numbers on the heath­
lands of the Northern Netherlands, notably in  the 
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province of Drente. Although it yields only a mod­
erate guantity of wool and meat, this breed was 
formerly important in  providing dung and for 
mainta i  ning the hea th vegetation. Rei tsma ( I 9 3 2) 
made a study of sheep remains from te1pe11 in the 
Northern Netherlands, i .e .  raised dwell ing mounds 
that were occupied between c. 600 B.C.  and c .  f\ .D .  
1 000, after which the  systematic construction of  
dykes began in this region. On the basis of  sku l !  
morphology, Reitsma found that the  sheep remains 
from the te1pe11 more closely resembled the Dre11/se 
heideschaap than the Fries 11Je!kschaap. The sheep re­
mains from Dokkum cannot be ascribed with cer­
tainty to any breed or type, however, as they are 
too fragmentary and too few i n  number. In view 
of the importance of the wool trade in Friesland in 
medjaeval times, it i s  more probable that a type of 
sheep with a high yield of wool would have been 
kept in this region.  

The relatively low proportion of pig bones from 
Dokkum compared to remains of ruminant species 
i s  probably a reflection of the local type of environ­
ment, i . e .  predominantly open pasture-land with 
relatively l ittle or no woodland. Remains of pig are 
usually more abundant at sites in the v icinity of 
forest where pigs can be turned out to feed. A 
broader discussion of th i s  subject with reference to 
mediaeval sites in the Netherlands is given by 
Prurnrnel ( 1 979, this volume) . 

Same general sim ilarities are apparent between 
the fauna !  remains from Dokkum and those from 
other urban sites in the Netherlands, with regard to 
species composition and relative abundance of the 
different species . Other la te mediaeval Dutch urban 
sites from which fauna] remains have been studied 
include Amsterdam (Clason, T 967) and Alkmaar 
(Clason and Brinkhuizen, 1 978) ; u rban s i tes in the 
northern coastal region of the Netherlands which 
have yielded fauna] remains include late mediaeval 
Leeuwarden (incompletely publi shed so far) and 
I 6th- 1  7th century Groningen (Van Gelder-Ottwa y, 
I 976-77 ) .  All these s i  tes have certain features in  com­
mon with Dokkum, including the predominance of 
remains of cattle, sheep/goat and pig, cattle being 

the most abundant species, and the freguent oc­
currence of other common species such as dog, cat, 
domestic fowl, duck and goose. Remains of wild 
mammals, wi ld bi rds, fish and molluscs occur fre­
guently and are relatively few in number at  most of 
these sites, although they may well be under­
represented in the fauna! samples due to selective 
methods of collection . In the same region as Dok­
kum, fauna! remains have also been collected from 
the te1pe11. (In faet the town of Dokkum i tself devel­
oped from such a le1p settlement.) At these earlier 
te1p sites, as in mediaeval Dokkum, too, cattle and 
sheep were the two most abundant species and 
clearly the most important economical l y  (Clason, 
1 972) ,  while remains of pig occur Jess freguently. 
Within this region there is thu s  a pattern of conti­
nuity in stock-breeding activities over a lang period 
of time. 

5 .  GEOGRAPHIC1\L N OTE 

The present-day prov ince of Friesland in the 
Netherlands is  only part of the region known as 
Friesland in prev ious centuries. Formerly the re­
gion occupied by the Frisians extended further west 
(into the area of North Holland known as West 
Friesland) and fu rther east (into the present-day 
province of Groningen and that part of Germany 
known as East Friesland) . 
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APPEN D I X  

Measurements o l  bones 

Measurements were taken accord ing  to Von den Driesch ( 1 976).  A l l  measurements are expressed in m m .  

m = mean 

n = n u m ber ol spec imens measured 

Bos taurus - cattle 

m m i n .  max. n 

Horncores 

M ax.  d iameter of base 48.0 38.5 82.5 1 8  

M i n.  diameter o f  base 36.0 30.5 60.0 1 8  

C i rcumference ol base 1 27 .5  1 1 5 .0 230.0 1 7  

Length ol outer curve 1 30.5 1 05.0 2 1 0.0 1 5  

Mandibula 

Length of cheektooth row 1 40.0 1 40.0 1 40.0 2 

Length ol molar  row 85.2 82.5 90.0 3 

Length ol premolar row 52.6 49.5 58.3 4 

Height in front ol M 1 47.4 42.2 5 1 .5  5 

Height behind M3 70.3 67.0 75.5 3 

Length ol M3 35.2 32.4 39.2 7 

Width of M3 1 3.8  1 2 .0 1 5. 2  7 

Scapula 

M in.  length of neck 46.7 35.8 57.5 6 

Max. length proc. art icu laris 65.5 59.8 78.3 6 

Length of art icu lar s urlace 53.5 48.5 60.5 6 

Width of art icu lar surlace 44.4 39.8 54.8 6 

Greatest dorsal length 1 58.5  

Humerus 

Max. d ist. width 77.9 75. 1 80.6 3 

Width of trochlea 68.6 66.0 72.3 3 

M i n .  width ol d iaphysis 28.2 

Radius 

Max. prox. width 73.4 69.0 83.5 5 

Width ol prox. art icu lar su rface 66.5 59.5 74.5 5 

Ulna 

Width across coronoid process 43.8 39.5 46.2 4 

1 20 M i n .  depth across process anconaeus 48.2 42.0 55.6 4 
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Metacarpus 

M ax. prox. width 56. 1 52.8 66.0 9 

Min .  width of d iaphysis 30.3 26.2 34.8 7 

Max. dist .  width 54.0 47.3 62.0 1 2  

Max. d ist. th ickness 32.4 29.4 35.4 9 

Max. length 1 96.3 1 88.0 2 1 4. 5  6 

Pelvis 

Length of acetab u l u m  65.7 61 . 1  69.6 4 

Fem ur 

Depth of caput 45.6 45.5 45.7 2 

Max. d ist. width 91 . 2  

Tibia 

Max. d ist. width 57.8 57.3 58.2 2 

Astragalus 

Lateral length 67.7 65.8 69.5 3 

Medial  length 62.2 60.0 64.2 4 

Lateral th ickness 37.4 35.0 38.8 3 

Medial  th ickness 37.6 35.0 40.0 4 

Max. d ist. width 4 1 . 4 36.5 45.0 3 

Calcaneus 

M ax. length 1 31 .5 

Metatarsus 

M ax.  prox. width 48.3 45.0 52.3 6 

M i n .  width of d iaphysis 25.7 22.0 30.5 5 

M ax. d ist. width 48.7 44.4 56.2 9 

Max. d ist. th ickness 31 . 3  29.0 35.2 8 

Max. length 228.2 21 0.5 242.5 5 

Phalanx I (fore- or hindlimb) 

Max. prox. width 27.9 25.0 33.2 23 

Min .  width of d iaphysis 22.7 1 9. 6  2 7 . 2  28 

Max. d ist. width 26.3 22.0 31 .5  30 

Length of peripheral half 58.3 5 1 . 8  67.0 25 

Phalanx l i  (fore- or hindlimb) 

Max. prox. width 28.2 24.8 31 .0 1 6  

M i n .  width of d iaphysis 2 1 .8 1 9.7  24.6 1 6  

Max. d ist: width 23.5 20.3 27.3 1 6  

Length of peripheral half 39.4 35.8 42.8 1 6  

Phalanx I I I  
M a x .  d iagonal length o f  sole 53. 1 

Length of dorsal s urface 43.3 I 2 I 
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Ovis aries - sheep 

m m i n .  max. n 

Scapula 

Min. length ol neck 1 8 .0 1 5 . 0  2 1 .7 1 3  

Max. length o l  proc. articu laris 33.3 31 . 8  36. 1 1 0  

Length o l  art icu lar s u rlace 25. 1 23.4 26.5 1 0  

Width of art icular surlace 2 1 .6 1 9.0 22.7 1 0  

Height a long the spine 1 36.8 1 25.5  1 50.0 3 

Max. dorsal length 90.4 82.5 1 07 .5  4 

Humerus 

Max. length from caput 1 25.5 

Max. d ist. width 30.6 30.0 32.6 1 0  

Width of trochlea 28.2 26.6 29.6 1 0  

M i n .  width o l  d iaphysis 1 4. 2  1 3 .0 1 5.5  3 

Radius 

Max. prox. width 3 1 .7 29.2 33.6 8 

Min .  width ol d iaphysis 1 6.5 1 5.5 1 7. 7  6 

Max. d ist. width 29.4 29.2 30.2 5 

Max. length 1 54.4 1 50.2 1 58.5 2 

Width of prox. arti cular su rlace 28.0 23.7 30.0 8 

Width of d ist. art icu lar su rface 24.1  23.3 25.4 6 

Ulna 

Width across coronoid process 1 8. 2  1 7 .4  1 9.2  4 

M i n .  depth across proc. anconaeus 22.2 20.7 23.2 2 

Metacarpus 

Max. prox. width 24.2 22.5 26.5 4 

M i n .  width of d iaphysis 1 4. 0  1 2. 6  1 5. 5  4 

Max. d ist. width 26.6 24.8 29.3 5 

Max. length 1 37.9 1 3 1 .5 1 49.4 5 

Pelvis'  

Max. length one hall 2 1 4. 5  

Length o f  acetabu lum 29.5 

Fem ur 

Max. prox. width 54.1 

Di ameter ol  caput 23.6 

• One female specimen measured

1 2 2 
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Ovis aries/Capra hircus - s heep/goat 

Mandibula m m i n .  max. n 

Length of cheektooth row 70.8 67.2 76.0 1 1  

Length of molar row 49.3 45.7 52.3 1 1

Length of premolar row 22. 1 1 9. 2  24.2 1 0  

Length of d iastema (Pr14) 39.8 35.6 40.9 9 

Height i n  front of M 1 2 1 . 2  1 9.5  23.5 1 2  

Height  beh ind M3 36.4 33.8 38.5 1 0  

Length from ramus t o  foramen mentale 1 43.7 1 37.5 1 48.8  8 

Dentes 

Length of M3 2 1 . 6  1 9.5  23.6 1 5  

Width o f  M3 7.9 7 . 0  8 .6 1 5  

Scapula 

Min .  length of neck 1 9. 6  1 7.8  2 1 . 0  3 

Max. length of proc. articu laris 35.2 33.5 36.8 2 

Length of art icular su rlace 27.2  26. 1 28.2 2 

Width ol articu lar su rlace 22.3 2 1 .9 23.0 3 

Ulna 

Width across coronoid process 1 8.4  1 6. 1  2 1 .0 3 

Metacarpus 

Max. prox. width 23.3 2 1 . 1  25.3 1 4  

Min .  width ol d iaphysis 1 3. 2  1 1 . 9  1 4. 6  6 

Pelvis 

Length ol acetabu lum 2 7 . 4  25.5 29.0 7 

Tibia 

Min .  width ol d iaphysis 1 3. 2  1 2.0 1 4 .3 2 

Max. d ist. width 26.2 25.4 27.6 5 

Astragalus 

Lateral length 30.2 28.0 32.9 4 

Medial  length 28.5 26.9 30.2 4 

Lateral th ickness 1 6. 5  1 5.3 1 8.4  4 

Medial  th ickness 1 6. 7  1 4. 8  1 8 .4 4 

Max. d ist. width 1 7.9 1 6.8  1 9.5  4 

Metatarsus 

Max. prox. width 20.2 1 8. 7  22.4 1 4  

M i n .  width ol d iaphysis 1 1 . 2  1 0. 1  1 3.3 8 

Max. d ist. width 23.5 2 1 .4 25.3 8 

Max. length 1 44 . 1  1 35.5 1 54.4 3 

Phalanx I (fore- or hindlimb) 

M ax.  prox. width 1 2. 1  1 1 .4 1 2 .9 4 

M i n .  width ol d iaphysis 1 0. 0  9.0 1 0.5 4 

Max. d ist. width 1 1 .5 1 0.5  1 2.3 4 

Length ol perip heral h all 37.1 36.8 37.7 4 1 2 3 
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Sus domesticus - pig 

m min .  max. n 

Mandlbula 

Length ol cheektooth row (M3-P2) 1 1 0.0 

Length ol molar row 74.5 

Length ol premolar row (PrP4) 35.5 

Height in  front  ol M 1 42.2 

Max. d iameter ol canine alveolus 1 7 .5 

Dentes 

Length ol M3 34.8 

Width ol M3 1 5.0 

Scapula 

Height along spine 1 65.5 

M i n .  length ol  neck 44.3 1 8.5  25.8  2 

Max. length proc. art icular is 35.4 33.6 37.2 2 

Length of art icu lar  surface 25.4 23.3 27.5 2 

Width of art icu lar surface 28. 1 25.0 3 1 . 2  2 

H umerus 

M ax. d ist. w idth 40.6 37.3 45.5 4 

Width ol troch lea 27.5 26.0 29.0 2 

M i n .  width of d iaphysis 1 5.7 1 5.0 1 6.4  2 

Radius 

Max. prox. width 28.8 27.3 30.2 2 

M i n .  width of d iaphysis 1 6.3 1 5.5  1 7 .0 3 

Ulna 

Width across coronoid process 20.7 

Min.  depth across proc. anconaeus 24.8 

Pelvis 

Length of acetabu l u m  3 1 . 6  30.0 33.0 5 

Fem ur 

Max. d ist. width 52.5 

Tibla 

Max. d ist. width 27.2 26. 1 28.4 3 

Min .  width of d iaphysis 1 5.6 1 5. 3  1 6. 0  3 

Astragalus 

Lateral length 43.4 

Medial  length 39.8 

Metatarsus IV 
Max. length 1 07.3 

Lengt h  excepting plantar project ion 1 04.7  

1 24 Max. dist. width 20.3 
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Canis familiaris - dog 

m m i n .  max. n 

Humerus 

Max. length 1 94.5 

Prox. depth 47.5 

M i n .  width of d iaphysis 1 4. 7  

Max. d ist. width 38.0 

Tibia 

Max. length 1 65.0 1 08.0 220.0 2 

Max. prox. width 32.6 25.7 39.5 2 

M i n .  width of d i aphysis 1 2 .0 8.9 1 5.0 2 

M ax.  d ist. width 2 1 .0 1 6 .4  25.5 2 

Gallus gallus domesticus - domestic fowl 

m m i n .  max. n 

H umerus 

Prox. width 20.0 1 8.0 2 1 . 2  2 

D ist. width 1 4.4  

M ax. length 69.8 67. 1 72.5 2 

M i n .  width of corpus 7.3 7 . 0  7 .5  2 

Radius 

M ax.  length 59. 1 

M i n .  width of corpus 3.5 

Dist.  width 6.0 

Fem ur 

M ax.  length 77.7 

Prox. width 1 7. 6  

D ist .  width 1 6.3  

Medial  length 72.5 

M i n .  width of corpus 7.6 7 . 4  7 . 7  3 

Tibiotarsus 

Max. length 1 1 3. 0  

Dist .  width 1 1 .4 1 0.0 1 2.8  2 

M i n .  width of corpus 7 . 2  

Tarsometatarsus • 

Max. length 82.5 

Prox . width 1 3. 0  

D i  st. width 1 5. 2  

M i n .  w idth  of  corpus 7 . 2  

• One female specimen measured 1 2 5  
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A n as pla tyrhynchos - duck 

m m i n . max. n 

H u merus 

Max. length 95.0 

Dis!. wi dth 1 5. 1  

M i n .  width o f  corpus 7 . 4  

Radius 

Max. length 70.8 69.5 70.8 3 

M ax. d is!. width 6.6 6.3 6.8 4 

M i n .  width of corpus 3. 2 3.0 3.5 3 

Ulna 

Max.  length 77.8 75.5 80.0 2 

Max. d is!. width 1 0. 7  1 0.3 1 1 .0 2 

M i n .  w idth of corpus 5.3 5.3 5.3 2 

Carpometacarpus 

M ax.  length 58.9 58.7 59.0 2 

M ax.  prox. width 1 3.4  1 3. 3  1 3.5 2 

Tibiotarsus 

Max. d is!. w idth 8.5 

Dis!. th ickness 8.5 

M i n .  width of corpus 3.6 

A nser anser - goose 

m m i n .  max. n 

Tibiotarsus 

M i n .  width of corpus 8.5 7 .8  9 .0  3 

Max. d is!. w idth 1 6.5  1 6.5  1 6.5  2 

Ha/ia e tus albicil/a - sea eag le 

m m i n .  max. n 

Radius 

Max. d is!. w idth 1 5 .4  

! 26 




