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Introduction 

Excavations at Alms Lane have provided an excellent opportunity for 

examining fish remains from medieval Norwich. The site underwent major 

changes in use, beginning as a dumping ground for iron waste (periods 1-3) 

and developing into a intensely occupied area of the town (periods 4 

onwards). It has been possible to examine both the general 

characteristics of the fish consumed by people in medieval Norwich and to 

look closely for diachronic and spatial differences in fish exploitation. 

During the excavation samples of many layers were examined for fish 

bones and other small remains by sieving soil samples to 1 mm using a 

modified Siraf sieving tank (Kenward, Hall and Jones 1980). Each sample 

weighed approximately 15 kg (roughly one 12 litre bucketful), accurate 

records of sample weight were not taken. An attempt was made to sample as 

many layers as possible in order to analyse the distribution of fish bones 

by phase and context type. A total of 244 samples were collected and 

processed; 166 (from 152 contexts) produced 3315 identifiable fish 

remains. Over 100 identifiable bones were collected from phases 3-11 

(inclusive) • 

Two contexts stand out as different from the majority. Context 2422 

was a large stone rubble-lined pit from tenement A filled in phase 11. 

This cesspit was one of the few which contained occupation debris; most 

pits were back-filled rapidly with building rubble. Twelve separate 

samples were collected from a central column in the fills of cesspit 2422 
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in order to examine changes in the numbers and kinds of fish remains 

deposited during the filling of the feature. Context 1520 comprised the 

fill of a green glazed pottery vessel apparently found in ~ within 

building C1. Although found on a hearth there was no sooting on the 

outside of the vessel which may indicate that it was not being used as a 

cooking pot at the time it was abandoned. The fills of the pot were 

carefully removed and sieved for small bones and other remains. 

The majority of the bones were identified by the author during the 

course of the excavation. Difficult determinations, e. g. cyprinid 

pharyngeal bones, were checked by Mr A. C. Hheeler of the British Museum 

(Natural History). A group of small samples were recently identified 

using the reference collection of the Environmental Archaeology Unit, 

University of York. The identifications were processed using the computer 

database management system 1022. A full list of identified bones with 

their measurements is given by context and phase in microfiche. The 

generic and specific nomenclature of fish follows Hheeler, 1969. 

Results 

The assemblage of fish bones collected from this site was dominated 

by remains of marine fish. Almost two thirds of the identifed bones were 

from adult herring, Clupea harengus L. In addition, substantial numbers 

of remains from cartilaginous fish, Elasmobranchii, eel, Anguilla anguilla 

L., whiting, Merlangius merlangus (L.), cod, Gadus morhua L., and 

flatfish, Pleuronectidae, were present. At least two species of 

cartilaginous fish were present; spur-dog, Squalus acanthias (L.), and 

thornback ray, Raja clavata L. A few marine species were represented by 

small numbers of bones, e. g. sprat/young herring, cf. Sprattus/Clupea, 
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haddock, Melanogrammus aeglefinus (L.), ling, t!olva cf. molva (L.), 

mackerel, Scomber scombrus 1., gurnard, Triglidae, horse mackerel, 

Trachurus trachurus (L.) and sole, Solea solea (L.). Sprats or young 

herring were identified by 21 vertebral centra and a group of small 

scales. The vast majority of the sprat/young herring remains were found 

in the fill of the pottery vessel, context 1520, these are recorded in 

Table 00 as Clupeidae. Some vertebrae were identified as ?sprat. In 

order to prepare the rank order diagrams the numbers of bones identified 

as small Clupeidae and ?sprat were added and designated '?sprat'. 

Exclusively freshwater fish, pike, Esox lucius L. , cyprinids 

(including roach, Rutilus rutilus (L.), and tench, Tinca tinca (L.» and 

perch, Perca fluviatilis L., represent only 2% of the identified bones. 

Of the fish which live in salt or freshwater eel was present in 

substantial numbers; salmonid, Salmo sp., and stickleback, Gasterosteus 

aculeatus L., bones were very rare. 

The diversity of the fish assemblage (number of taxa present in each 

phase) was plotted against the number of samples (fig 01). Figure 01 

clearly shows that the number of taxa present is positively correlated to 

the number of samples examined. At approximately 15 samples the curve 

levels off, indicating that phases with less than 15 samples are likely to 

contain only the most common fish remains. 

The data have been analysed by phase (see table 01). At first sight 

there did not appear to be any significant deviation from the pattern 

described above for the site as a whole. The early phases (1-3) contained 

rather fewer bones than phases 4-11, the periods of most intense 

occupation. Only the most common taxa were present in the phases 1 and 2. 

There did not appear to be any major change in the kinds of fish present 

on the site during phases 4-11. However, there were some small variations 
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in the numbers of less common taxa (pike, cyprinids, haddock, ling, perch 

and sole), but the abundant fish, herring, whiting, cod, eel and flatfish, 

appeared in greatest numbers in all phases. Domestic dwellings were not 

constructed on the site until phase 5, a period when fish remains were 

found to be more abundant. 

The bones were recovered from a large number of different kinds of 

features. These were grouped into three categories: pits, layers laid 

down within buildings (including hearths), and miscellaneous layers e.g. 

yards deposits. As the site was divided into tenements it was also 

possible to examine the distribution of fish bones by feature kind and 

tenement. Details showing how the samples were grouped are given in table 

00 in microfiche. 

Tenement A encompassed pit 2422 which produced a large number of 

bones. While there did not appear to be any significant differences in 

the numbers or kinds of bones deposited as the feature was filled, a 

relatively large number of bones from exclusively freshwater fish (pike, 

roach, tench and perch) were present. In this context it seems likely 

that the stickleback bone was also from a fish caught in freshwater. The 

other pits from this tenement produced small groups of bones typical of 

the overall assemblage. 

Tenement B produced very few fish bones from pits while the pits in 

tenement C are characteristic of the site in general. During phase 9 an 

area on the Muspole Street frontage (plot 3) is thought to have been used 

as an alehouse and included two cesspits. The fish bones from this area 

of the site \vere unexceptional. 
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The kinds of fish bones recovered from layers laid down with houses 

in both tenements A and B (phases 4-7) conform to the pattern obseerved 

for the site as a whole. However, the absence of fish remains in houses 

in phases 8 onwards in both tenements is notable. 

Building Cl is particularly interesting because it contains context 

1520, a pot the fill of which included a large number of fish remains. 

Bones from the heads of at least 8 adult herring together with sprat/young 

herring vertebrae and scales dominated this assemblage. When the pot was 

emptied it was clear that herring remains were concentrated at the base of 

the vessel. The bulk of the fill of the pot produced a small number of 

bones. Unfortunately, it was not possible to separate the bones from the 

basal fill from those found in the body of the pot, but it is thought that 

the small number of non-herring bones came from the soil filling the 

vessel. 

Miscellaneous deposits (i.e. those that were neither pit-fills nor 

deposits within buildings) from all tenements produced fish bone 

assemblages typical of the site. 

The size of the fish present in the deposits has been assessed by 

comparing archaeological remains with bones of modern specimens of known 

length. A total of twelve whiting dentaries (lower jaw bones) were 

measured using vernier calipers. The measurement taken was the depth of 

the dentary as described for cod by Wheeler and Jones (1976). A group of 

17 modern whiting dentaries from fish of known total length were aslo 

measured and their dentary depth plotted against total length of the fish 

(fig 02). The modern whiting ranged from 10 cm to 44 cm total length. A 

regression line was fitted to the plot and the length of the 

archaeological fish estimated. The length of the fish was found to be 

highly positively correlated with the depth of the dentary bone (r 
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0.996). The smallest whiting from Alms Lane was approximately 28 cm long 

while the largest measured in the region of 63 cm total length. The 

majority were between 30 and 45 cm long. Table 00 gives the measurements 

and estimated lengths of the archaeological specimens. Using a graph 

showing the relationship of cod premaxillae size and fish length (Wheeler 

and Jones, 1976) the 5 cod premaxillae (upper jaws) were sized. Four of 

the cod were large fish (90-105 cm total length) with one smaller animal 

approximately 45 cm long. Measurements of cod vertebrae indicate that the 

majority of the fish measured between 50 and 100 cm total length. Bones 

of both the head and body suggest that whole fresh fish were imported. 

Details of other measured bones are available from the archive of fish 

records. All the other fish represented at Alms Lane appear to be from 

animals of average size. 

Discussion 

There can be little doubt that the medieval and post-medieval 

occupants of the Alms Lane site ate a large amount of herring, and that 

marine fish, notably cartilaginous fish, whiting, cod and flatfish, 

figured as a prominent dietary ingredients. Bones of all the marine fish 

present at Alms Lane were also found in excavations at Great Yarmouth 

(Wheeler and Jones 1976), and it seems probable that fish were imported 

from the East Coast. (Details of the biology, fisheries and problems of 

differential preservation of the principal species are discussed in the 

Great Yarmouth report.) 

Eel appears to be the only fish which was locally available and 

consumed in large numbers. Exclusively freshwater fish appear to have 

been insignificant as a major food item, although they must have added 
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occasional interest to medieval fare. 

The numbers and kinds of fish bones deposited at Alms Lane do not 

show many changes through time, neither do they vary greatly with the type 

of layer sampled. Even the influx of Dutch immigrants did not appear to 

have influenced the kinds of fish remains incorporated into deposits on 

the site. This suggests that during the whole of the medieval occupation 

herring, whiting, cod, eel and flatfish were the most important food 

species, and that the remains of these fish were scattered 

indiscriminately across the site. 

Evidence from Whitefriars Street Car Park (421N), Pottergate (149N), 

The Lower Close (300N), Botolph Street (281N) and Bacon House (172N) 

(table 00) shows that this pattern was characteristic for much of medieval 

Norwich. 

It is interesting that the Whitefriars Street Car Park (421N) 

material is so similar to the occupation sites. At Whitefriars Street Car 

Park (421N) the bones were collected from deposits forming the river bank, 

a situation where rubbish from many households may have been mixed with 

remains of animals which died in the river. It therefore appears from the 

present study that the Whitefriars Street Car Park (421N) assemblage was 

composed mainly of domestic fish refuse. 

While the general characteristics of the fish assemblage from Alms 

Lane did not appear to show major changes, localized differences in the 

abundance of some species, and the distribution of bones in deposits of 

different kinds have been revealed. 

Some of these differences may be artefacts of the sampling and 

analyses. For example, whiting, a species which is present in almost 

every phase, is most abundant in phases 4 and 5, perhaps suggesting a 
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greater consumption of this species. By contrast, whiting bones were less 

common in pit 2422 than in most other context groups. 

Relatively large numbers of remains of freshwater fish recovered from 

pit 2422 and may reflect a preference for these animals. Pike, tench, 

roach, perch and stickleback are today present in the Wensum. It is 

impossible to be certain that all these fish were eaten, in particular, 

the stickleback is likely to have been discarded with the entrails of a 

larger animal. 

Fishing for freshwater fish was governed by local laws for in 1292/3 

there is a mention of illegal nets being set across the river at 

Surlingham (Hudson, 1892). The Rolls of Pleas for 1350 mention a certain 

'David fishmonger' who was a dealer in freshwater fish (Hudson, op. 

cit.). In the same work in 1390/1 there is a mention of perch, roach and 

pike being stolen. These references make it clear that freshwater fish 

were taken from the Wens urn in substantial numbers - sufficient to occupy 

at least one fishmonger. The number of bones of freshwater fish recovered 

from Alms Lane is small compared to the numbers of bones from marine fish. 

The implication must be that the fish bones collected from this site are 

but a small fraction of the bones brought onto site during the periods 

investigated. In this light species which occur as small numbers of bones 

reflect the diversity of fish species consumed, but it would be unwise to 

attempt to assess their significance in people's diet. 

The most clear change in bone distribution is to be found in 

tenements A and B. There appears to be a change in the kind of deposits 

which contained fish remains. Until phase 8 most fish bones were found on 

floors or in other layers within buildings. In phases 8-11 fish remains 

were only recovered from pit fills located outside buildings. This may 

indicate a deliberate attempt to keep houses clean and concentrate rubbish 
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disposal in pits. There is unequivocal evidence that rubbish was carted 

off the site from period 11 onwards (see p. ) and it is likely that much 

rubbish was removed from the site at earlier periods. 

Conclusions 

The pattern of fish consumption does not appear to have changed from 

the beginning of the mid 12th and mid 18th century, a period in which saw 

the transition of the site from a suburban derelict wasteland to a 

intensely occupied part of the town. This remarkable discovery has been 

made possible because of a excavation strategy which included an extensive 

sampling program combined with well-defined phasing and archaeological 

interpretation. 
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Tab le 00 

Measurements of whiting dentaries f rom Alms Lane, Norwich 

Context number Measu rement Approximate total length 

in mm in cm 

1039 3.4 33 

272 4.2 40 

275 4.3 41 

1520 3.2 31 

1405 4.8 45 

1488 4.3 41 

1489 6. 8 63 

281 2.8 5 28 

742 3.2 31 

1296 3. 2 31 

272-860 5.1 47 

34 2.8 28 

The total length of Whit ing has been calcula ted by using the f ormula T.L . 

= (M X 8.93) + 2.49. 

Where T.L. = total length in centimetres, M = dentary depth in millimet res 

, 8.9 3 = the slo pe of fig. 00, and 2.49 = the intercept of the regressi on 


line in fig. 00. 


The regress i on s t ati s t i cs and the corre lation coefficient (r ) were 


calcula ted using the computer package STATPACK. 


Harch, 1984 
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H2 
112 
142 
1'12 
187 
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84 
89 
89 
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1 e~ 
le4 
1{>1 
1(:4 
11:>1 
131 
1 31 
1 J 1 
131 
vol 
I2\; 

Ih 
12\" 
121' 
1 2 \: 
12>' 
12,; 
12\; 
12C 
121' 
1£.l? 
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121? 
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12\; 
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BH 
834 
<173 
873 
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an 
8"' 3 
873 
83-1 
884 
884 
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8iJ4/'l 
882 
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882 
Stl2 
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882 
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882 
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882 
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8'12 
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P4'l 
1,)3 'J 
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H' 3 () 
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Vt:lnr:IH<AL Cr:llTIWl: 
VERTEBRAl, n:lJTRlI'; 
'vE:HTr:BRAL Cr::iTHIJ:: 
VEHTEBRAf, CEI:TRU~: 

;;Plli:'JOID 
vr:rnr:Bnlll, CCrlTHUi·l 
DEH;·i;dJ [lEUTICLE 
VI::I<TEBRM, CErnHUI~ 

VE:HTEIIHA[, CE::ITHiW, 
VCHTr~[lrU\L CE1J'I'HlJ!" 
C!~I\nli\L l'Ii)iJl: 
VLI~'i.'l~~~l\Au Cr:f·'TRtlN 
'l~r~T~I\h:AL CEJ.lTr~lIt~ 

VEHTEl,ilAf, CCrn'l:IJ1~ 

'vCHTumAI, CI':!!Tll UP 
DCW,IAL I.W::TlCLE 
CI~A';IAI, f10fH~ 

VClnUlllAf, G::lTRU~1 

vr::HT~nR~L CC~TRIJV 
VE:lnl:iiH,11, Cf:ilTRIJl.I 
V£HTCIlRAL CEurrw". 
PRH1AXILLA 
'JEPTI:,Hl:.l, CEt!TRLJM 
vr:rITlCnRAL cu;rrwv 
VE:HTIC<lRA[, Cl:iITR\J;.: 
'JERTEfHUd, CElnHlIlJ 
VEHTC<lHAL CLNTR\JM 
VICRTl:nHAL CENTRUM 
CHAIHt,L DONE 
VERTE:BRAL CEtlTRLW 
VCHTEIlRM, Cr:llTRLJ"' 
VERTEBRAL CEhTRI)M 
VERTEBRAL, Cr;liTHIJI', 
DEfJTAHY 
PHUI,,\X ILI,A 
VEH'l'EIlHAL CErI'l'HU',1 
[)E:Rl~AI, I)[IIT ICLl: 
V EIITI':ElHt.!, C£!l TlW 1'\ 
PHE;'\AX I LI,A 
VEHTl·:IlH,\1. CEI1THIH·! 
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VEkTEIIIU,:, Cr:UTIW;1 
PE!U1AI, ~;:::TICLE 
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VERTEBRAl, CEIlTRLJ~1 
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.3 
1 
J 
3 
5 
1 
,) 

o 
36 

1 

lB.2 
.0 
• \J 
.0 

- 4. k) 
.0 
.0 
• \'.i 

8.5 
• 0 

20.0 
le.0 

• \1 
.0 · () 

-4.~ 

.0 

• It) 
13. I 
-2.e 

.ll 

.0 

.0 

.0 
• l} 

.0 

.0 

.11 

.0 
• ~J 

14.5 
.0 
.0 
.0 
.0 
.0 
.0 

-4.0 
.0 
.0 
.0 
.0 
.0 
.0 

M2 

7.1 
.0 
.0 
.u 
.f) 

.0 
• 0 
.0 
.0 
.0 
• 0 
.0 
• 1'1 
.1'1 
.0 
• 0 · ,) 

• 0 
• 0 
• 0 
• 0 
.0 · .) 
.0 
• 0 
.0 
.0 
.0 
• 0 · ~, 
.0 
• 0 
.0 
.0 
.\) · ,) 

.0 

.0 

.0 

.0 

.0 

.0 
• fJ 
• y) 

.0 

.0 

.0 

.0 
• 0 
.11 
.0 
• 0 

FISH NAME 

Gadus morhua I,. 
Clupea harengus L. 
5eomber seombr~s L. 
Merlanglus merlangus (L.) 
Gadidae 
Clupea l'arengus L. 
Seomber seombrus L • 
An~uilla an~ul1la (L.) 
Gadus morhua L. 
Clupea harengus L • 
Gadus morhua L • 
Gadus morhua L. 
Gadus morhua L • 
Elasmobranet,11 
Clupea llarengus L. 
Raja elavata L • 
Gadidae 
Clupea harengus L • 
Clupea harengus L • 
Seomber seombrus L • 
Clupea harengus L • 
Gadus morhua I.. 
Gadus morhua L. 
Gadus morhua I,. 
Gadus morhua L • 
Gadus morhua I" 
Gadus morllUa L. 
t:lasmobranehl1 
Clupea harengus L • 
Clupea harengus L. 
Clupea tlarengus L. 
Clupea harengus L • 
elupea tlaren~us L. 
Seomber seombrus L. 
Seomtler seombrus L. 
Seomber seombrus L. 
Raja cldvata L. 
Merlangius merlangus (I..) 
Gadus morhua L. 
GadUS morhua L. 
elupea harengus L. 
~'erlangius merlangus (I,.) 
elupea harengus L • 
Raja clavata L. 
Gadus morhua L. 
Gadus morhua L. 
An~uilla anguilla (L.) 
t. 1 dsmobranchi i 
Clupea harengus L • 
Clupea llarengus L. 
Clupea harengus L. 
Scomber scombrus L • 



3 162 H) 39 VERTEflRAl, CEIJTRU~I 4 -3.0 .0 Pleuronectldae 

3 162 1')39 IJERHAL DEIIT 1 CLE 3 .0 .0 Haja clavata L. 

3 162 lUJ'1 VEHTEflRAr, C f: ilT In) 1·\ 2 .0 .0 Merlangius merlangus (L. ) 

3 103 lll3'1 I·IAXILLA 1 .C .0 Gadus morhua L. 

3 163 hU'l VEHTEIIHfll, CEllTIHlI' 1 .c .0 Gadus morhua L. 

3 163 1039 VEHT[';[IHflL CU;TRI1~: ') .0 .0 Clupea harengus L. 
3 163 1»39 CHAtHAL 1l0ilf: 1 .0 .0 1riglidae 

J 164 BBG-8 VEHTEIIf{M, CENTRU!~ 1 .0 .0 Anguilla anguilla (L. ) 

3 16 'I 88u-B V U<T I: n [( ,\ L Ci:;lTrW~'1 1 .0 .0 Clupea harenqus L. 

3 1Gb 11)39 VERTEflHfIl, CEIJTHliN 1 12.0 .0 Gadus morhua L. 
3 166 103<) VEHTELlHfIl, CEIITRU'I 1 • vJ .0 Gadus morhua L. 
3 Ibt> lkJ39 llEiJTflHY 1 .11 .0 Anguilla anguilla (L. ) 
3 166 1039 VI·:RTEBRflL CEIITH1Jr.1 :: · \:~ .0 Anguilla anguilla CL.) 
3 1 & l 1039 VEHTI::mAl, CEtITHU~1 H .0 .0 Clupea l1arengus L. 
3 160 1039 IH:tITAHY 1 3.1 .0 Merlanglus merlangus (L. ) 

3 1 8t< 108" V E R'n: n H A I, e!:llT H II 1·\ 5 • ~.J .0 Clupea l1aren<Jus L. 
3 IBf IOaG VERTI:liflAL C LlJT IlIlI·\ I 1l.0 .0 Pleuronectidae 
3 18(: 11.18(, vnnEIlRfll, C I: ilT R U 11 1 10.5 .0 Salmonidae 
3 18e lOBi> CI~ArllflL flOI!E 1 • P .0 ~,er langius merlangus (L. ) 

3 180 H3U(, VI:wrr:llHA1, O:llTHUM ~ · ~) .>} Merlangius merlangus (L. ) 
3 196 Hl78 VEinC:I\H"L C r:r: T R lJl.\ .j · \' .ll An<Juilla anguilla (L. ) 

3 19fJ h18·1 DEHI,,1!dJ f)P.tlT lC[,1:, 1 9.3 7.9 Raja clavata L. 
3 207 14~)-l Il\::WI';L Dr:;; T I CLI:: 1 21.0 .0 Haja clavata l.. 
.> 22') 1 H7 PREt",\XILI,fI 1 -1. II .>} Ga<lus morhua L. 
3 229 1 'l'17 v!::wrr:BRA[' CENTHUI·I 2 .0 • >} Clupea narengus L • 
3 229 1-197 DCH11i\L ,)p.wrrCLE I .ll .0 Ilajd Clavata [, . 
3 242 1511 \ PIiMUlIGCIIL TOOTII 1 ->1.1) .>} GadUS morhud L. 
:3 242 15v'\ VERTl:lIHfI[, CI:tlTHln: 1 .Il • 0 Gadus morl1ua l. • 
3 242 150,\ VEHTr:IlnIlL CF: In R II !.; 1 .0 .0 Elasmobranchii 
3 242 J 5(H VCHTEI,HAL cr~:JTRU:}i 3 .0 .0 Clupea harengus L. 
3 212 15iH ;·1 :, x 1 L [, A I • ~1 .0 Merlangius merlangus C L. ) 
3 £12 1 S~)·l VLRTUlRAi, Cl-;nTHUI'·: 4 • IJ .0 I~erlangius merlangus (L. ) 
3 243 1511 VEHTC[lHi\!, CI:;nr;lI,'1 1 16.1 • 0 Gad us morhud [, . 
3 243 1511 OTIC IFJLLI\ I · \) .0 Clupea lldrengus L. 
3 243 1511 VI:iITI:IiRAI, cErnFu'.l :: .0 .0 Clupea tlarengus L. 
3 :<43 I ~ 1 1 VI:!;TEIl[1Al, CUJTilli ;01 1 - J • ,) .0 Pleuronecti<lae 
4 ~J s·u DOr~GA L :,PIrIE I -3.C .0 Squdlus acantl1ias (L. ) 

4 102 U t, 'j VEHTI':[',F/,\I, CI':iiTHU;·\ I .0 ." GaduS morhua L. 
4 1 t~. 869 VElnCIIHAL CCIJTHUM 2 • l) • f) Clupea tlarengus L. 
4 H'2 Bb9 VCHTl-:hHAL CI,:t'~T:-.! IJ ;'i 1 • I) · ", ~lerlallgius merlangus (L. ) 
4 1\: 3 871 'JI:I\TEI;,~AL cr"lTHIW 1 -2.0 .0 Cluped llarengus L. 
4 11;3 un VERTr:fWIIL n;iJTrn::: 2 -4.0 • 0 Clupea I1drell<jus l. • 
4 1C3 871 VEHTI:[)I<AL cCln I~ I: '': I • ~J .0 Merldn<Jlus merlangus (I.. ) 
4 U~6 272 PAHAcpm::iO I 11 1 - -1. t1 · ,\ Gadus morhua L. 
4 11< G 272 V[:WrEIlRfll, CUlTIWf/ 1 b.9 .0 GaduS morhud L. 
1 1('{> 272 vr:lnEBRM, C;-:iJTHU~', 2 • vl • 0 Gadus morllua L • 
4 1 \. ~ 272 C[,;A:;I,\l, I\()nl'; 'l. .0 .0 Angui 11a dnguilla (L. ) 

4 106 '2.72 VEfnr;0i(IIL CE~lTHU .; 2 .0 .0 Anyuilla anguilla (l. ) 

1 h;u 272 V ernI: :,1, AI, cr:tJTrw~: 1 6.5 .0 [0, lilsmobranclli i 
4 1(6 27'2 VEHTI:UHAl, Cr·::iTRlJI·: 1b • 0 .0 Clupea l1ilrenquS L • 
1 1(,6 272 r'F;;lTAI~Y I 4.2 .0 Merlangius merlangus (L. ) 
4 I Lv L72 VEHTI:r;r,\ I, CE;~TRIJ~\ 1 .0 .1'1 foIerlanglus merlangus (L. ) 

4 111 47,\ VLI<TLi\:,:,L CE;J'1'Hij-'~ 1 19.0 .0 Gadus morhua L. 
4 III 47cl VEHTEllHIII, CE!~T:~\Jr) 1 -3.0 .0 Gadus morhua L. 
4 1 I I 47J VLlnl:IIH,\l~ Cr:I~TRU:': 1 · ., • 0 Clupe.] harengus L • 
4 113 4f!1 Vl':RTEBr{l\IJ CEilTR\J~'\ 3 .n .0 Clupea harengus L. 
4 120 917 1',\ HASP: 11:110 111 1 • ~j • 0 Gadus morhua \, . 
4 126 917 Cf1AiJ I AI, n01lr 1 · " • 0 Gadus mortlua L • 
4 126 917 VCHTEflRr,L Cr:::TRUI·\ 12 .0 . " Clupea harengu5 L • 

4 126 917 VI·:rnr:IIIUd, CE';THliM 2 .0 . ., Pleuroneclidae 



4 126 917 DE:RI~AL DE:NTICLE 4 .0 .0 Raja clavata L. 
4 126 917 VERTEBRAL CENTRUM 1 .0 .0 Merlanglu5 merlangu6 (L.) 

4 138 275 VERTEl\RAr, CI::NTRUM 1 11.2 .0 Gadus morhua L. 
4 13 a . 275 VERTEBRAL CENTRUM 1 20.0 .0 Gadus morhua L. 
4 138 275 VERTEBRAL CENTRUM 15 .0 .0 Clupeaharengus L. 
4 138 275 DERMAL DEIlTICLE 1 .0 .• 0 Raja clavata L. 
4 138 275 DENTARY 1 4.3 .0 Merlanglus merlangus (L.) 

4 138 27'j VERTEBRAL CENTHUH 4 • f) .0 Merlanglus merlangus (L. ) 

4 143 987 PllARYflGEAL TOOTH 1 .0 .0 Gadus morhua L. 
1\ 143 987 VI;"TEBRAL CEflTHUM 3 .0 .0 Clupea harengus L. 

4 143 987 VERTEBRAL C~:NTRUM 1 .0 .10 Scomber scombrus L. 

4 143 987 VERTEARAL CENTHUI·I 1 4.4 .0 Esox lucius L. 
4 143 987 VERTE:BRAI, CEllTRllM 1 .0 .0 Merlanglus merlangus (L.) 

4 145 987 CLEI THRU~' 1 .0 .0 Gadus'morhua L. 
4 145 9B7 VEHTEllRII[, CENTHUI·' 3 .0 • 0 Clupea harengus L • 
4 145 987 VERTEBRA[, C(CNTHIJH 1 .0 .0 Merlanglus merlangus (L.) 

4 149 Hl07 VERT E 131\ i\I, CEN~'R lIl,: 1 .0 .0 Clupea harengus L. 
4 149 10;)7 VERTEBRAl, CENTRtJl.l 1 .0 .0 Pleuronectldae 
4 15e >192 VERTEARAL CENTHllM 2 .0 .0 Anguilla anguilla (L.) 

1\ 150 492 VEHTEBRAL CF:IlTRIJ1.I 13 .0 .0 Clupea harengu6 L. 
4 150 492 VEWfEIlRAL CEIJTfHll1 1 -2. " • v~ Pleuronectldae 
4 150 492 VERTEBRAL CEllTRUH 1 .n .0 Merlanglus merlangus (L. ) 

4 15e ·192 V01·lER 1 .0 .0 Merlanqlus merlangus (L.) 

4 156 492 OR AIJCH I O,;TCGAL RAY 1 -4.0 .0 Gadidae 
.. 156 492 Vr:RTEBHrd, CEIiTHUH 13 .0 • 0 Clupea harengus L • 
4 157 478 VJ:;RTEIlHM, CEliTHUH 1 13.0 .0 Gadus morhua L. 

I 
4 157 478 VERTEIlHAl, CEiiTlWM 7 • 0 .0 Clupea haren\lus L • 

4 157 478 VEHTr:OHAL O:IiTfWI·j 1 .0 .0 P leuronectidae 
4 158 478 DENTAln 1 .0 .0 Gadus morhua L. 
4 158 47<1 V[';RTI:IlHAI, rEi"fFlIf,' 6 -2.0 -4.0 Gadus morhua L. 
<1 158 478 VEHTCllf~AJ. CLiiTRIJ~< 1 .0 .0 Elasmobranchii 

I 
4 158 478 CRAfJIAL (lo:a: 1 .10 • 0 Clupea harengus L • 
4 158 478 VERTEIlHi\!, CENTHIJI·' 11 .0 • 0 Clupea harengus L • 

4 158 478 VEHTClliU,l, CEIJ TrW I~ 2 .0 .0 Pleuronectidae 

4 158 478 DERHAL !'ENTICLE 1 .0 .0 Baja clavata L. 

4 195 1405 VERTEOP.AL CEIJTHUM 1 -4.0 • .(1) Gadus morhua L. 

I 
4 195 1405 VERTEBRAl, CENTHln1 1 .0 .0 Anguilla anguilla (l. ) 

4 195 1405 CRAIHAL llOll E 2 .1.1 • 0 Cluped harengus L • 

4 195 H05 VEi<Tr:OHAl, CENTRlJl.~ (, .0 .0 Clupea harengus L. 
4 195 1 '!i}S lJf:Ri'IAL DUJT rCLE 1 .0 .0 Raja clavata L. 

I 4 195 1<1.)5 llJ:;TfAHY 1 4.8 .0 Merlan\lius merlangus (L.) 

1\ 195 14,15 VEI{TF:IlRfd, Ci~rlTHlJ1' 1 .0 .0 Merlangius merlangus (L.) 

4 219 IB03 VERTEBPI\J, Cr:rlTHW~ 1 .0 .n Herlanglus merlangus (L.) 

4 22(; 1487 AHTICllLM~ 1 . \; .10 Gadus morhua L. 

I 
4 2212 H87 VEI{TEIlRf,L l:EiJTIWH 1 9.7 .0 Gadus morilUa L. 
4 22C 1487 CI~ANIAL nONE 2 .0 .0 Clupea harengus 1;. 

4 22C 1487 VERT<:BHM, c<:rlTRUN 4 .0 • 0 Clupea harengus L • 
4 22il 1·\ d 7 VEIlT<:IlRI\I, CENTRlP'~ 2 .0 .0 Metlangius merlangus (L.) 

4 221 1438 BRArICIl I OSTEGAL HAY 0 • 0 .0 Gadus morhua L • 

I 
4 221 1488 CLEITllHlIM 1 .0 • 10 Gadus morhua L • 

" 221 1488 !'III HAY 1 .0 .0 Gddus morhua L. 

" 221 14,Pl 'JERTEBHAL CEI:TIWM 1 11 .2 .0 Gadus mortlua L. 
4 221 148fJ VEHTEBRAI, Cf:NTHU~' 1 8.2 .0 Gadus mortJua L. 
1\ 221 1·18 H VEllTEBRAI, CEflTfWH 1 .l1 .0 Anguilla anguilla (L. ) 

I 
4 221 1488 VUnEBRAL CEIlTRllM 23 .0 .0 Clupea harengus L. 
4 221 1488 IlAS IOCCIPI'J'AL 1 .0 .0 Merlang1us merlangus (L.) 

1\ 221 1488 DEllTARY 1 4.3 .0 Merlanglu5 merlangus (L.) 

4 221 HSfJ Vr:flTr:IlRA[, Cf:NTRlll·' 2 .0 .0 Merlanglu5 merlangus (L. ) 

4 222 B89 VEHTEORAL Cf:llTRUM 2 .0 .0 Gadus morhua L. 

4 222 1489 VEHTr:BRIlL CJ::IJTRUM 2 .0 .0 Clupea harengus L. 



4 222 1489 VERTF.DRAL cr:iJTIWM 2 .0 .0 MelanoqrammuS aegletinus (L.) 

4 222 1489 DENTARY 1 6.8 .0 Merlanqlus merlanqus (L. ) 

4 223 1490 VF.HTEBRAI, CENTI-'UM 6 -4.0 .0 Gadus morhua L. 

4 223 149(1 VCRTEIlRAL CLNTldJM 2 .0 .0 Anguilla anguIlla (L. ) 

4 223 1491' VERTEBRAL rEflTRUM 1 3.4 .0 Elasmobranchl1 

4 223 1490 Vr-:RTEBHfIl. CEIJTRUM 21 .0 .0 Clupea haren<;lus L. 

4 223' 14 9~1 VERTEBRAL CEllTHUM 1 9.5 .0 Melanogrammus aegletinus (L.) 

4 223 1490 VERTEBRAL CENTRUM 2 -3.13 .0 P leuronec tidae 

4 223 1490 VERTEBRAl, CENTRUI-\ 1 .0 .13 Merlanqlus merlangus (L.) 

4 22,1 1479 BRANCIiIOSTEGAL HAY 1 .0 .0 Gadus morhua L. 

4 224 1479 PIIARYNCEAI, TOOTII 1 .0 .0 Gadus morhua L. 

4 224 1479 VEHTEBRAI. Cf:NTRUr" 5 -4. 'l .0 Gadus morhua L. 

4 224 1479 VERTEBRAl, CE:;JTIHm 14 .0 .0 Clupea harengus L. 

4 224 1479 VERTEBRAL CEIITIlI)M 1 -2.1' .0 Pleuronectidae 

4 224 1179 Vf:RTf:BRAL CEIJTHUH 1 -3.0 .0 Pleuronectldae 

4 224 1479 ARTICULAR 1 .(1 .0 Merlanglus merlangus (L.) 

4 224 1479 [)F.IlTARY 1 .0 .0 Merlanglus merlangus (L.) 

4 n4 1479 HAXILLA 1 .0 .0 Merlangius merlangus (L.) 

4 224 1479 CRANIAL BOII[-; 0 • ,j .0 i~erlangius merlangus (L.) 

4 224 1479 VEHTf:BRAL CE:llTHU',1 7 .(\ .0 Merlanglus merlangus (L.) 

4 225 1484 CE:RATOHYAL 1 -3.0 .0 Clupea harengus L. 

4 225 1484 VF.RTEBRAL Cf:NTRUr-: 1 -3.(\ .0 Clupea harengus L. 

4 225 11!) 4 VERTEf1R,\I. Ct:lJTHUM 1 -3.0 .0 Merlangius merlangus (L. ) 

4 226 1492 VEHTf.f1RAl. CEllTRIJ,,: 2 -2.0 .0 Gadus morhua L. 

4 226 1-192 VEHTEBRM. CEIITHU;J, 1 .n .0 Anqu1l1a anguilla CL. ) 

<I 226 1-192 VERTEIII(A!. CEllTIW/-j 7 .0 .0 Clupea harengus L. 

4 226 1192 VERTUlRAL CENTHUM 2 .0 .0 Merlangius merlangus (L.) 

4 228 1 ,186 VERTEBRA [, CEIJTHlJH 1 -3.0 .0 I~erlanglus merlangus (L. ) 

4 241 1520 (lUAORATF. 1 3.8 .0 '.1Rutilus rutllus (L. ) 

4 211 1520 VEHTEBRAL CEflTRUM 1 1.5 .0 1Sprattus sprattu5 (L.) 

4 241 1520 VCHTE[JHAI. CEllTHU'~ 3 1.9 .0 ?Sprattus sprattus (L. ) 

4 241 1520 VEHTEf1RAL CI:WfHUM 14 2.0 1 .4 ?Sprattus spratt us (L. ) 

4 2H 1520 CLEITIIHII,l 1 -2.0 .0 Cyprinidae 

4 211 1520 VERTUlRAL n:I,TFII"I 3 2.7 1.9 Cyprinidae 

4 241 1520 VERTEIIHAL CEWfRU;4 3 2.1 2.2 Anguilla anguilla (L. ) 

4 241 1520 VE:RTEBI{AL CE;,U:lIM 8 - 3. ,I .0 Anguilla an~u1l1a (L. ) 

4 241 1521) V8RTEBHAL cr:IJTRUM 2 5.2 .0 ElasJOobranchii 

4 241 1520 I NTEIH~USCllLAH [lONE 1 -4.0 .0 Gadidae 

4 2'l1 1520 ARTIClll.AR 1 -3.0 1 .5 Clupea harengus L. 

4 211 1520 ARTICIJLAH 7 -3.0 • 0 Clupea harengus I, • 

4 241 1520 AHTICUI,AR (, - 3. k) .0 Clupea IlarengUs L. 

4 241 1520 CERATOIlYAL 1 13 .0 • 0 Clupea harengus L • 

'1 241 1520 CERATOIlYAL 1 ~) -3.'.J .0 Clupea harengus L. 

1 241 152'J CL8ITIIRIJi~ 1 -3.0 • 0 Clupea harengus L • 

4 2H 15 b\ CI,E ITIIHlI~\ 2 - 3. 'I • k) Clupea harengus L • 

4 241 1520 DEi'1ARY 'I -) .0 .0 Clupea harengus L. 

.. 241 1520 DE:JTAHY 7 -3.13 .0 Clupea harengus L. 

4 ~.JI 1520 ETHHOID 1 -3.0 • 0 Clupea harengus L • 

<I 241 152 fJ EPIIIYAL 1 -3.n .0 .Clupea harengus L. 

4 211 1520 EPIIIY,\L 6 -3.10 .0 Clupea harengus L. 

4 241 1520 CPIIIYAL 6 -3.10 .0 Clupea harengus L. 

4 ;!41 152(J IIYOHANDIBULAR 1 -3.10 • 0 Clupea harengus L • 

4 211 1520 IlYOHANDIBllLAH 14 -3.0 • 13 Clupea harengus L • 

4 241 1520 HAX 11,I,A 8 -3.0 • 10 Clupea harengus L • 

4 241 1520 I'IAX ILLA 8 -3.0 .0 Clupea harengus L. 

4 241 1520 OPERClJLlnl 1 2.1 .0 Clupea harengus L. 

4 241 1520 OP[cRCIJLUM 11 -3.0 • 0 Clupea harengus L • 

'\ 211 1520 OPEHCULllM 8 - 3." • 10 Clupea harengus L • 

4 241 1520 POST CLF:ITHRUr,\ 2 -3.0 • 13 Clupea harengus L • 

'1 241 1520 POST CLEI THHlJM 5 -3.0 .0 Clupea harengus L. 



4 241 1520 PREOPERCllLUM 1 -3.0 .0 Clupea harengus L. 

4 241 1520 PREOPERCULllM 9 -3.0 • 0 Clupea harenguli L • 

4 241 1520 PREOPERCULUr,1 8 -3.0 .0 Clupea tlarengus L. 

4 241 1520 POST TEI-IPORAL 1 -3.0 .0 Clupea harengus L. 
4 241 1520 (lUADHATE 7 -3.0 .0 ·Clupea haren<;Jus L. 

4 241 1520 (lllADRATf; ) -3.0 • 0 Clupea harengus L • 

4 241 1520 SCALE 2 -3.0 • 0 Clupea tlarengus L • 

4 241 1520 :;CALE 18 -3.0 • 0 Clupea harengus L • 

4 241 1520 SlJBOPEHCllLUM 6 -3.0 • 0 Clupea harengus L • 

4 241 1520 SUBOPERCULur'l ') -3.0 • 0 Clupea harengus L • 

4 241 1520 UIWflYAL 2 -3.0 • 0 Clupea harengus L • 

4 241 1520 VERTEBRAL CENTRU'" 4 -3.0 • 0 Clupea haren<;Jus L • 

4 241 1520 VEHTEBRAL CENTHUM 3 -3.0 • 0 Clupea harengus L • 
4 241 1520 VEHTEBHAf, Cr::,THUH 1 2.6 .0 Clupea harengus L. 
<1 241 1520 VERTEBHAL CEl;TRUfl 1 3.6 .0 Clupea tlaren<;Jus L. 
4 241 1 ~i 20 vr,RTEB[{AL CUiTHUfl 40 -3.0 .0 Clupea harengus ·L. 

4 241 157.0 VEHTErJr{AL Cr::ITr,UM 39 -3.0 .0 Clupea harengus L. 
/i 241 1 5:l ~l :;C lJ Tf: 1 -3.0 .0 Trachurus trachurus (I" ) 

4 241 1"20 VE:llTl;BRA[, CENTHUM 1 -3.0 .0 Scomber scombrus L. 
4 241 1520 VOAEH 1 -3.0 .0 Pleuronectes platessa L. 

4 241 1520 [\,\SIOCCIPITAL 1 4.9 .0 'Pleuronectidae 
4 241 1520 VI:i,TEBHAf, CEIHRUM 2 2.1 3.9 Pleuronectidae 
4 241 152.) VERTEUHAL CENTRUM 1 -3.0 .0 Solea solea (L. ) 

4 241 152(1 VEHTr:BRAI, CEraHlm' 1 3.4 ,0 Solea solea (L. ) 

4 241 1520 DENTAHY 1 3.2 .0 Herlangius merlangus (L.) 

4 241 1 ~; 20 OUADRATE 1 3.4 .0 Merlangius merlangus (L.J 

4 211 1 ~ J. ,) VERTEBHAL CE:IJTHUI1 1 -3.0 , ,) Merlangius merlangus ( L. ) 

4 241 1520 Vcr,TEBRAL CErJTRUH 2 -3.0 .0 Merlangius merlangus (L.) 

4 241 152il VERTEBRAL CEil T R U 1,\ 1 4.3 .0 Merlangius merlangus (L. ) 

4 244 552 VERTEflRAL CENTHUM 1 .0 .0 Cyprinidae 
4 24<1 5~) 2 VERTEBRAl, CEIITRllt'. 6 .e • 0 Clupea harengus L • 

4 2,14 552 DErmAL DENTICLE 1 .0 .0 Raja clavata L. 

4 245 1535 VEHTEBHAI, CENTRlJI.I 1 16.8 .0 Gadus morhua L. 

4 245 1535 VEHTErlHAI. CENTRlJl~ 2 .0 • 0 Clupea tlarengus L • 

4 247 1%5 VEIITEIlHAl, CEtlTIWH 1 2.3 .0 Cyprinidae 
4 218 1 ~i 6 3 DEW,IA I, DEIITICLE 1 10.4 2.6 Raja clavata L. 
,1 249 552 INFERIOH PIlAHYrJGEAL 1 -4.0 .0 Gadidae 
4 249 552 VEHTEBHAI, CElaHIJ'~ 2 -3." .0 Clupea harengus L. 

4 249 5::'2 VERTEBRAl, CUJTRlJ:.l 1 3.7 .0 Clupea tlarengus L. 

4 249 ~) S 2 PHEHAXILI,f, 1 -3.0 .0 Pleuronectidae 

'1 251 Ib39 DERI'IAL DcrJTICLE 1 .0 .0 Elasmobranchii 

'1 251 1639 VERTU1RAL O:rlTIWI~ 1 -3.0 • 0 Clupea harengus L • 

1 251 1639 V E H TE [i H A [, CE:!ITPUH 1 -3.0 .0 Pleuronectidae 
1 251 1639 VI:lnr:nRAI, CEIJTHlW 1 -3.0 .0 Merlangius merlangus (L.) 

'1 282 1 U 83 AHTIClJLAH 1 -4.0 .0 Gadidae 
4 28) 2165 VEHTEIlHAL CErITHU~\ 1 -3.0 .0 Anguilla anguilla (L. ) 

4 283 2165 VEHTEflHAL CEIITHI)H 2 1.7 2.2 Anguilla anguilla (L. ) 

4 283 2165 CLUT:IRUM 1 -3.0 .0 Clupea tJarengus L. 

4 283 21&5 OTIC BULLA 1 -3.0 .0 Clupea harengus L. 

4 28) . 2165 VEHTEBRAL CENTHlJI.I 2 -3.0 .0 Clupea harengus L. 

4 283 2165 HAXILLA 1 -3.e .0 Scomber scombrus L. 

4 283 2165 VUITF.:BRAL CEIlTIWM 2 -3.0 .0 Scomber scombrus L. 
4 28) 2165 VE:HTEIlRAL CENTRUM 1 -3.0 .0 Merlangius merlangus (L.) 

4 283 2165 VERTEIlHAL CEtlTHUM 1 5.2 .0 Merlangius merlangus (L. ) 

4 283 2165 VEHTEAHAL CENTRUM 1 -3.0 .0 Merlangius merlangus (L.) 

4 287 2166 PREMAXIL(,A 1 -2.0 .0 Cyprinidae 
4 287 2166 VERTEBllA[, CENTHUr~ 2 1 .8 2 •. 1 Cyprinidae 

4 287 21t>6 VEHTEBRAL CENTRUM 3 -3.0 .0 Anguilla angui 11<1 (L. ) 

4 287 2166 ()ERr~AL OErITIC!,!!: 1 "3.0 .0 ElasmolJranchii 

4 287 2166 GILL RAKER 2 -4.0 .0 Gadidae 



4 287 2166 PARASPHENOID 1 -4.0 .10 Gadidae 
4 287 2166 TOOTH 2 -4.0 .10 Gadidae 
4 287 2166 IlASIOCCIPITAL 1 3.5 .0 Clupea harenqus L. 
4 287 2166 VERTEBRAL CENTRUM 1 -3.0 .10 Clupea ha·rengus L. 

4 287 2166 VERTEBRAL CENTRUM 2 -3.0 .0 Clupea harenqUs L. 
4 287 2166 VERTEBRAl, CENTHUH 1 -3.0 .0 Pleuronectidae 
4 288 2172 VERTEBRAL CENTRIJ1~ 1 -3.0 .0 Clupea harengUs L. 
4 288 2172 V8HTEBRAL CI::NTRUII, 1 4.5 .0 Merldngius merlanqus (L.) 

4 288 2172 VEHTEBRAL Ct.fJTRml 2 -3.0 .0 l~erlangius merlanqus (L.) 

4 289 2176 QUADRATE 1 1.5 .0 Clupea harengus L. 
4 291 2191 VERTEBRAl, CENTRUM 1 1.2 .10 Pleuronectidae 
4 293 2172 VE:RTEBRAL CENTHUM 1 -3.0 .n Ariguilla anquilla (L. ) 

4 293 2172 VERTE:BHAL CENTHUM 3 -3.0 .10 Clupea harengus L. 
4 293 2172 VERTEIlRAL CE:NTRUM 2 -3.10 .10 , Clupea harengus L. 
4 293 2172 VERTEBRAl, CE:1JTRUr~ 1 -3.0 .10 Scomber scombrus L. 

4 u8 929/8 VERTEBRAL CENTRUM 4 .Il .0 Clupea harengus L. 
4 68 (129/3 VE:HTEBRAL CE:tJTRUM 1 9.1 .10 Pleuronectidae 
~ 0 478 DORSAL SPINE 1 -3.0 .0 Squalus acanthias (L.) 
5 105 428 VE:RTEBRAL CI:NTRUr1 2 .0 .10 Anguilla anguilla (L. ) 
< 1135 428 BRANCI!lOSTEGAL RAY 1 -4.0 .n Gadidae 
" 5 105 ·128 CRANIAl, IIOIH: 2 .1) .10 Clupea harengus L. 
5 105 428 VE:HTEBRAL C8NTRUH 3 .0 .13 Clupea harengus L. 
5 135 936 VERTEOHAI, CEllTRllH 6 5.2 19.0 Gadus morhua L. 
5 135 93& VERTEBRAl, CnJTH1H·\ 2 .0 .0 Anguilla anguilla (L.) 
(" 135 936 VERTEORAI, CHiTRUM 1 5.8 .0 Elasmobranch1i OJ 

5 135 936 VERTEBRAL CE:tiTRUH 15 • J,:' .0 Clupea harengu5 L. 
5 135 936 VERTE:BRA[, CENTRUH 2 -4.ll .0 Pleuronectldae 
5 135 936 VE:RTEBRAL CErITHUf·! 3 .13 .0 Merlang1us merlangus (lJo) 

5 1412 975 Vf:rn8BRAL CErlTHUr~ 1 17.3 .0 Gadus morhua L. 
( 1412 975 VEHTEIlRAL CENTHUH 7 .0 .0 Clupea harengus L. 
" ~ 182 HISil 'Il:rnE:nRAL CENTRUM 1 -4. II .k) Gadus morhua L. 
5 182 1')81' VCRTERHAL CENTRUH 1 • \1 • ~J Elasmobranchll 
5 182 1080 V"HTF:llRAI, CENTHU~\ I I .0 .0 Clupea harengus L. 
5 182 108i) VCi~TEnRAL CI·:NTIWH 'I .0 .0 Merlangius merlangus (L.) 

5 197 1083 VE:HTE:BRAL CE:JTHlJH 1 -4.0 .10 Gadus morllua L. 
5 197 1<183 VE:RTEBRAL CE:NTHUM 2 .0 .0 Anguilla anguilla (lJ.) 

5 197 II) 83 SCM,E 1 .0 .0 Clupea harengus L. 
5 197 1083 CHMHAL nonE: ;/ .0 .0 Clupea harengus L. 
5 197 1083 VEI~TEBRAL CEWfRUI4 19 .0 .10 Clupea harengus L. 
5 197 1083 VI':,nEBRAL CfcNTfWM I .0 .10 Scomber scombrus L. 
5 197 Win VERTfcORAL CE:NTRUM 4 .0 .0 Merlang1us merlangus (L. ) 
5 284 2167 [JERMAL [)E:llTICL,E; 1 .0 .0 Elasmobrancllii 
5 284 2167 HYONA:W I nULA H I -4.0 .0 Gadidae 
5 284 2167 VE:I{1'COHAI, CE:llTfWM I -4.0 .0 Gadidae 
5 28'1 2167 AHTIClJLAR 2 -3.0 .0 Clupea harengus L. 
5 284 2167 CEHATOIlYAl, 1 -3.0 .0 Clupea harengus L. 
5 284 2167 DEtJTAR'i 1 -3.0 .0 Clupea harengus L. 
5 284 2167 EPIHYAL 1 -3.10 .0 Clupea harengus L. 
5 284 2167 flY O~IANDIBULAH 1 -3.0 .0 Clupea Ilarengus L. 
5 284 21b7 ~\AXILLA 1 -3.0 .0 Clupea harengUs L. 
5 284 2167 MXILLA 1 -).0 .0 Clupea harengus L. 
5 284 2167 MXILLA 1 -3.0 .0 Clupea tlarengus L. 
5 284 2167 OPE:RCULllM 1 1.9 .0 Clupea l1arengus L. 
5 284 2167 POST CLF:ITIIHUM 2 -3.0 • 0 Clupea harengus L • 
5 284 2167 POST CLEITIIRlJH 1 -3.0 .0 Clupea harengus L. 
5 281 2167 PR[';OPERCULUN 1 -3.0 .0 Clupea harengus L. 
5 284 2167 QUADRATE 1 -3.0 • 10 Clupea harengus L • 
5 284 2167 SUfJOPERCULUH 1 -3.0 • 0 Clupea harengus L • 
5 284 2167 UROIlYAL 1 -3.0 • 0 C lupea harengus L • 
5 284 2167 VERTEBRAL CENTHUH 6 -3.0 .0 Clupea. harengus L. 



11 25 • 2 8 34 /BS cHAtHAL nOHE 0 " • 0 Clupea harengus L • ." 
1 1 25-28 34/[\4 CHAN I AI, nONE 4 .0 .0 Clupea harengus L. 

11 25-28 34/fll CRANIAl, BONE 4 . \) .0 C1Upea harengus L. 

11 25-28 34/116 CHANIAL r.oll E 3 .0 .0 Clupea harengus L. 

1 1 25-28 34/f11 VERTEBR,\L CENTRUM 15 .il .0 Clupea harengus L. 

11 25-28 34/B1 VERTEBRAL CEUTRUM 3 .0 .0 Clupea harenllus L. 

11 25·28 34/05 VEHTCBRIII, CCNTRUr~ 15 .0 .0 Clupea harengus L. 

11 25-28 34/01 Vf.RmBHAL CENTRUr·\ 22 .0 .0 Clupea harengus L. 

1 1 25-28 3·;lB4 VERTE[)RIIL CENTRUM 7 .0 .0 Clupea harengus L. 

11 25-2U H/B3 VEHTf.rHlAL CENTRLJI' 6 .0 .0 Clupea harenyus L. 

11 25-28 34/1\7 VERTEBRAL CCNTHur: 26 .0 .0 Clupea harenyus L. 

11 25-28 34/112 Vf.RTEBRAL CENTRUM 6 .0 .0 Clupea harengus L. 

11 25-28 H/BI VI::RTEnR I\L CEiJTRUM 32 .0 .0 Clupea harengus L. 

11 25-28 34m8 VEHTr:l\flAL CENTRUM 42 .0 • 0 Clupea harengus L • 

11 25-28 34/B6 VI:RTEBRIIL CENTRUM 12 .0 .0 Clupea harengus L. 

11 25-28 34/B8 PRI:·~AXII.L.\ 1 .0 • 13 Seomber seombrus L • 

11 25-28 34/1)) vr:i<TEflR II L CENTRUI1 1 .0 .0 Scomber seombrus L. 

1 1 25-28 H/Il7 VERTF:OR,\I. CENTrWM 3 4.7 .0 Seomber seombrus L. 

11 25-28 34/1\8 VEETI:rHli\L n:rITRUM 1 .il .0 Seomber seombrus L. 

11 25-28 34 IWl VEwrEnHAI, CENTRUI~ 2 .0 .0 Scomber seombrus L. 

11 25-28 31/12 PR r:o PERC U L lIl' 1 .11 .0 Perea fluvIat1l1s L. 

11 25-28 34/[\1 PHEOPI::HCIJLIIH 1 • r~ .0 Perea fluvlatll1S L. 

11 25-28 34/1\1 VI:I<TEIlHIIL CENTRUM 1 10.0 .0 Esox lucIus L. 

11 25-28 34/H3 DCNTAHY 1 .n .0 Pleuroneetes platessa L. 

11 25-28 34/1\9 AI/AL PTERYGIOPIIORE 1 .n .0 Pleuroneet1dae 

11 25-28 34/[\8 IlYAL 1 .n .0 Pleuroneetldae 

11 25-28 34 I WI IIYAL 1 .0 .10 Pleuroneclidae 

11 25-28 34/B8 IIAXILI,A 1 • rl .0 Pleuroneet1dae 

11 25-28 34/:,7 v,:R'rrmR,\L CEN'fRtJll 1 5.3 .0 Pleuronectidae 

11 25-28 34/[)7 VERTEIlRIIL CF:NTRUI~ 1 5.2 .0 Pleuroneetidae 

11 25-28 34/B5 VERTEIlRt,i. (,E'JTRU~I 1 .0 .0 Pleuroneet.ldae 

11 25-28 34/fll VCRTEBRA;, CI::~:TRUH 1 .n .0 Pleuroneetidae 

11 25-28 34/[\8 VERTEnrUd, CEiJTRLJf' 7 4.7 2.0 Pleuroneetldae 

11 25-28 3i I 12 PHIIHYNGEIIL nONE 1 .n .0 Hutllus rutllu5 (L. ) 

11 25-28 34/[\1 f'IIARY:1GEAI, no I; E 1 • f) .0 Rutllus rutilus (L. ) 

11 25-28 Hill! PliAHYNGEAI, liONE 1 .,; .0 Rutllus rutilus (L. ) 

11 25-28 34/118 PilARYI1GCAL BOllE 1 .0 .0 Rutllus rutllus (L. ) 

11 25-28 34/fl1 PHJ\HY:JGf.f,L ;;ONE 3 .0 .0 RutllllS rutllus (L. ) 

11 25-28 34/B1 VEHTi':I1R 1>,[, O:ilTRU~1 1 .0 .0 Rutilus rutllus (L. ) 

11 25-28 H/1l7 SCllTr: 1 .0 .0 G~sterosteus aeuleatus L. 

1 1 25-28 HillS DEfnAL DENT lCI,E 1 .0 .0 Raja clavata L. 

11 25-28 31/[\2 PIiARYtIG::AL BONE 3 .0 .0 Tinea tinea ( L. ) 

11 25-28 34/112 VERTEBRAL CENTIWH 1 .Q • III Tinea tinea (L. ) 

11 25-28 H/IlI VCRTr:ORAI, CENT HUH 1 · () .0 Merlangius merlangUs (L. ) 

11 32 34/112 CLEITIlRUH 1 .H .0 Gadus morhua L. 

11 32 34/f12 POST TEI.\PORAL 1 • ~l .0 Gadus morhua L. 

11 32 H/lll VERTEBRIIL CENTHUM 1 .0 .0 Anguilla anguilla (L. ) 

11 32 34/[)1 CRIIIHAL BONE 0 .0 .0 Gadidae 

11 32 H/lll CRAtHAL BOrH; 3 .0 .0 Clupea harengus L. 

11 32 34 1112 CRAlHAL BONE 1 .0 .0 Clupea harengus L. 

11 32 34/[\2 VCHTl::BRIIL CENTRUM 8 .0 .0 Clupe<l harengus L. 

11 32 11/111 VERTEBRAl, CE'!TRUH 25 .0 . 'I Clupea harengus L. 

11 32 3-1/[)1 f.1AXILLf, 1 .0 .0 Perea fluvlatllis L. 

11 32 34/B2 VEHTEBRAL CEllTHUH 1 .0 .0 Perea fluv latllis L. 

11 42 34/Hl I tJDET[R'U NATE FHAGflE.NT 2 .0 .0 Gadus mortlua L. 

11 42 34/Bl VERTEIlRA[, CEnTRUM 1 .0 .0 Gddus morhua L. 

11 42 H/I31 VCRTEBRAI, Cr:NTRUM 1 .0 .0 Angu1lla anguIlla (L.) 

11 42 3 \/111 FIN Rf, Y '" 
.0 .0 Gddidae 

11 42 34/Bl INDETERI·1INATF: fRAGMENT 5 .0 • 0 Clupea harengus L • 

11 42 34/Hl CRAlHAL BOil E 12 .0 • 0 Clupea harengus L • 
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VERTEHRAL CENTRUM 
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Gadus morhua L • 
Cyprinidae 
Anguilla anguilla (L.) 
Anguilla anguilla (L.) 
Clupea harenqus L • 
Seomber seombrUS L. 
Esox lucius L. 
Pleuroneetidae 
Merlangius merlangus (L.) 
Merlangius merlangus (1,.) 
Anguilla anqul1la (L.) 
Clupea harengus L. 
~elanogrammus aeglefinus (L.) 
Pleuroneetldae 
Pleuroneetldae 
Gadus morhua L • 
Clupea harengus L • 
Raja elavata L • 
Cyprinidae 
Anguilla anguilla (L.) 
Clupea harengus L. 
Melanogrammus aeqleflnus (L.) 
Perea fluviatl11s L. 
Perea fluviatl11s L. 
Perea fluviatl11s L. 
Pleuroneetldae 

TIfE VALUE b' liAS Blor,rI GIVEfJ 1'0 Tilt: COLlIMI) 'flUI',!;f';£{' WHEN TilE NU~HlER OF FBAG~lENTS WAS NOT COllt,TED. 

Ml :; m;ASUREMENT 1 IN 111-1 I·'OR VERTEBRAE THIS IS TilE MAXIMUM WIDTII OF TilE ARTICULATING FACE Of' THE CENTRUM. 
OTIfFoR nONES WERE I~EASURr,D USING POINTS DESCliIlll·:D DY RcsENLUtJD AND ~IORALES (1979). 

M2 :; FOR VERTEBRAl, THIS IS ALSO VERTr,BHAL \'1D111 (ONLY TAKEN WHEN I~ORE THAN ONE VERTEBRA IS PHESENT). 
OTIIER DONES WERE ~CASUHr:D IISING POINTS GIVEN BY ROSENLUND AND MORALES (1979). 

MINur, V,'LUES: -2 :; SMAI,!' IIIIlIVIDUAL 
-3 :; :IEDIllH SIZED INDIVIDUAL 
-4 :; LARGE INDIVIDUAL 

ANDREW K. G. JONES, 23/3/84. 




