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lIbstract 

Data on the length and weight of fish delivered by Thick-billed Murres 

Uria lornvia ta their chicks at Digges (62°34'N, 77°S9'W), Coats 

(62°S7'N, 82°00'W) and Coburg (7S o4B'N, 79°2S'W) Islands during 1980-1987 

are sunmarized. Length-weight relatiohships are given for the eleven most 

canmon sp:=cies collected. Cœ1p:lrable data derived fran the literature and 

fran unpublished records of the Fisheries lèsearch Ebaro of Canada are also 

presented • 

l'brégé 

N:JusréslJllons nos données sur la lorqueur et le p:>ids des p:>issons 

app:>rtés par les Marmettes de Brünnich à leurs p:=tits p:>ur la périale 

de 1980 à 1987 aux îles de Digges, (bats et Coburg. Les relations 

p:>ids-longueur sont calculées p:>ur les onze espèces de p:>issons les plus 

canmunes. IDs données canp3rables j:X'oviennent d'autres p.,lblications 

scientifiques ainsi que des données inédites de l'Office des recherches 

sur les pêcheries du canada. 
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Introduction 

Fi sh fotmd on the bree:Hng lErlges w=re collected in the course of field 

work carriErl out at the Thick-billed Murre colonies on Digges, Cbats and 

Coburg Islands dur ing 1980-1987. ~ere the specimens w=re fresh and 

canplete they were w=ighErl arrl their fork-lerY:Jths measurErl immediately 

after returning to canp. 'lhey w=re then freserved in· 70% i&>pt"opyl alcohol 

for subsequent identification. 

This rernrt is a freliminary attanpt to sunmarize data on the fish 

collected, particularly \>here it relates to length-weight rel ationshi ps • 

Knowledge of length-w=ight relationships is useful in determinirg the 

weight at delivery of fish collected in dehydrated corrlition (s::metimes 

a large prornrtion of those found), or of fish seen delivered, where the 

length could he accurately estimated. 

Information fran other sttrlies in the tbrth Jlmerican arctic, and data 

fran the Fisheries~search Ybard of Canada. files now deposited with the 

National Muse\.J'l\ of Natural Sciences, are al&> incltrlErl where relevant •. 

The .Fisheries F.esearch Ybard data are basErl on collections made throt.ghout 

Cantrlian arctic \fiters and hence are not localized to ap3.rticular area. 

Nanenclature follows Hunter et al. (1984). 
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Arctic Cod, Boreogadus saida 

Fish deliverErl to chicks rargerl from 60-196 mm in length and up to a 

maximum of 4105 9 in weight. Iengths varied . significantly among years at 

Digges Island, but not at Coats Island. When years were canbinErl, fi sh 

collected at Coats Island were significantly lorger than those collected 

at Digges Island (Figure 1). 

Yourg of the year Arctic Ccl average 20-30 mm in length in ALgust-Septenber 

(Seker.ak 1982) 0 By June of the next year (age app:oximately 1 year) ~hey 

average c. 60 mm (l3radstreet 1982). By the following winter (approximately 

lt years) they are c. 84 mm long, at 2t they are c. 128 mm, at 3! Co 159 mm 

am at 4î Co 180 mm (Craig et al. 1982). FbLghly canparable data are given 

by IDwry and Frost (1981). SJrnmer leng'ths-at-age are not ·available but it 

seens probable that secorrl year fish \IOuld be less than 80 mm, thir:d year 

fish c. 80-120 mm and fourth year fish c. 120-150 mm. 

Ch this basis 34% of Arctic Cod collected at Coats Island were in their 

thir:d and 39% in their fourth years (N = 107). Corresp:m:lill3 p:op::>rtions 

at Coburg Island were 46% and 34% (N = 41) and at Digges Island, 52% and 

24% (N = 46). Arctic Ccx:1 usually be:Jin spawnirg in the third (males) or 

fourth (fernal es)year s ( Craig et al. 1982). fi:!nce more of the fi sh taken 

at Coats Island were likely to have been sexually mature than toose taken 

at Digges Island. 
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No difference \taS app:irent amorg Arctic Cod. collected at Digges, Coats and 

Coburg islands in the relationship between length and weight (Figure 2) • 

Ibwever, there \tas s:::me indication that those collected at Coats Island 

in 1985 were heavier at a given lenqth than those collecterl in 1984 and 

1986 (Figure 3). N:> inter-year differences v.ere app:irent at oigges Island 

(Figure 4). 'ttle best fit formula for weight in relation to length 

(v.eight(g) = 3.625 * 10-6 * (lel13'th)3.114, wherelel13'th is in mn) 

gives similar estimates over the commonest size range (100-150 mm) to 

formulae given by the Fisheries lèsearch Ibard data and by Frost and IDwry 

(1981 ), baSed on fish collected in the Beril13', OHlkchi and Beaufort Seas. 

Ibwe\ler, the function calculaterl by Craig et al. (1982) for fish collected 

in Simpson Iagoon, J~aufort Sea, sll3gests greater weights at a given length 

(Table 1). 

~an v.eights of Jtrctic Cod varierl significantly among years at 

Oigges Island, but not at Coats Island. AlI means at Coats Island v.ere 

higher than any at Digges Island (Table 2). Mean weight at Coburg Island 

...as not significantly different fran any single year sample at 

Coats Island, but \tas significantly heavier than the 1981 and 1982 means 

at Digges Island. 

,: . 

." ':, 'l'" .'':'. 
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Capelin, Mallotus villosus 

There ...as no significant difference in length amorg samples of Capelin 

obtained in any year at either Digges or Coats Islands. 'lhe range in size 

...as rather snall with 48% of the canbined sample (N = 46) havirg a fork 

length between 105-115 mm, and the maximun length not excee:Hng 150 mm 

(Figure 5). Males are larger than fanales at maturityin this species, 

but even tw) year old females, the jOungest sp:lwning a:;;e, avera:;;e 142 mm 

(Tanplanan, in Jangaard 1974). Hence most of the fish collected were 

presunably pre-sp:lwning and p:obably less than tw) years old. N:> gravid 

females were noted. 

W:!ights averaged 5.8 9 for the canbined sample. W:!ights in relàtion to 

length for the Coats Island sample are shown in Figure 6. Ccmp:tring 

'Vieights at length wi th those estimate:l by the formula given for males only 

fran Newfoundland by Winters (1970) stggests that the Hudson Bay fish are 

heavier for a given length (Figure 7). Fbwever, most of the largest 

Capelin 'Viere collected at Coats Island in 1986 and a year class effect is 

aloo p:>ssible. 
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Sand lance, J:\rrnnodytes spp. 

'Ebth the Jlmer ican sam La.nce, Aromoàytes dubi 11<:l, am the Stout Sard La.nce, 

!:.. hexapterus \lere identified at Coats Island and the former s~cies also .. 

at Digges Islam. Fbwever, the majority of specimens obtained were oot 

identified bD species. 

Yearly samples \lere relatively snall and 00 inter-year or inter-colony 

differences could be detected. 'll1e canbine:l sample averaged 100 mm in 

lerqth and 1.76 9 in ....eight (Table 2) •. 



- 6 -

Sculpins, Cbttidae 

Three species of Sculpin, all menbers of the genus Triglops, were collected 

at Digges Island and four: Triglops pingeli, Gymnocanthus tricuspis, 

Icelus ,spatula and Myoxocephalus scorpius at Cbats Islando Samples of 

most sp:cies were in single figures and only the Ribbed Sculpin, 

Triglops pingeli am the Big~ye Sculpin, .!O nybelini will be dealt with 

in detail here. 

'lWenty-four of the thirty-eight Triglops sp:cimens collected on 

Cbats Island were identifiErl as.!. pingelL A sirgle specimen of 

T. murrayi w:l.S the only other Triglops sp:cies identified fran ·that 

colony. Interestirgly,.!. pingeli is the only Triglop:; species recorded 

for Melville Peninsula and 9::>uthampton Island by Stewart and Bernier 

(1984). . At bath Digges and Coburg i slands .!. pingeli, T. nybelini and 

T. murrayi were aIl identified. lIpparenUy 1. pingeli occurs canmonly 

to the west of Hooron Strait, as irrlicate::i by Hunter et al. (1984). 

Fbrk lengths of Ribbed Sculpins range::i from 65-150 mm (Figure 8) • 

'!he majority of toose 120 mm or lOIl3er collected at Cbats Island in 1986 

were gravid fanales, hence fish of this size can be regarde::i as mature. 

'!he IXesence of large egg";;tnasses IXesunably affects the relationship 

between length and weight (Figure 9). However, the best-fit formula 

obtained gave similar {X'edictions to that obtained fran the Fi sheries 

~search F.bard data' over the range of lengths observed. \'èights?f Bigeye 

Sculpins were similar to trose of Ribbe::i Sculpins for a given length 

(Figure 10), altho~h the Fisheries lèsearch Ebard formula st:ggests that at 
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. the upper end of the size range Bigeye Sculpins should be rnuch larger 

(52 g vs. 28 9 for 150 mm fi sh) • Fbwever, the sample usErl to calculate 

the Fi sheries 'fèsearch B::>ard fUnction vas rather snall. 

. ~. '. -'" ' 
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Table 1 • Ieng th-we ig ht formulae (Y(g) = 1\ x XB ( mm) , except vtlere otherwi se s~cified) • 

Species Area A s.d. B s.d. R2 N Wt. of 
(x 10-6) 100 mm fish 

Ca~lin <bats Is. 0.103 0.154 3.794 0.321 0.819 33 3.99 
Mallotus villosus 

Coats & Diqges Is. 0.057 0.067 3.920 0.253 0.851 44 3.92 

Newfound 1 and ( immatures) 1 13.800 2.72 0.82 121 3.80 

Arctic COO <bats Is. 9.250 2.587 2.929 0.058 0.960 107 6.67 
Boreogadus saida 

Coats & Oigges Is. 3.625 1.079 3. 114 0.062 0.943 153 6.13 

Coburg Is. 7.553 3.882 2.975 0.107 0.952 41 6.73 

FR32 1.20 0.0148 828 5.27 

Beaufort Sea3 -5.196 3.031 0.960 277 7.36 

Bering, 01Ukchi and 
~aufort Seas4 0.0018 3.50 0.987 118 5.69 

Fi sh D::>ctor (bats Sr Digges Is. 0.768 0.0172 0.0172 0.002 0.829 17 4.29 
Gymnelus viridis 

FRB 0.16 0.0278 78 2.58 

NlNuk Islarrls (1)5 0.492 0.179 3.407 0.078 0.983 50 3.21 

Fburline Snake Blenny (bats Is. 2.445 3.637 3.208 0.309 0.931 12 6.37 
Eumesogrammus praecisus 

N\NUk Islarrls (1 ) 1.105 0.248 3.414 0.048 0.990 50 7.43 

La ubed Shanny FRB 0.12 0.2931 17 2.25 
Leptoclinus macula tus 



Species 

Arctic Shanny 
Stichaeus punctatus 

Sam I,ance 
Ammodytes spp. 

Shorthorn Sculpin 
Myoxocephalus scorpius 

Ribberl Sculpin . 
Triglops pingeli 

Bigeye Sculpin 
Triglops nybelini 

Getatinous Snailfish 
Liparis fabricii 

Area 

NlNuk Islancls (1) 

NlNuk Islands (2)6 

Digges Is. 

<bat s & Digges Is. 

N=wfourrlland1 . 

Fm 

Coats Is. 

Fm' 

NlNuk Islands (1) 

Fm 
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A-6 
(x 10 .) 

1.485 

1.679 

6.317 

5.283 

0.34 

209.0 

. 16.74 

1.819 

0.32 

0.09 

0.795 

0.19 

s.d. 

0.515 

1.014 

10.495 

6.418 

1.190 

0.695 

B 

3.271 

3.230 

2.771 

2.828 

0.0235 

2.11 

0.0098 

3.268 

0.0298 

0.0424 

3.007 

0.0417 

s.d. 

0.078 

0.122 

0.362 

0.260 

0.138 

0.220 

0.974 

0.959 

0.765 

0.814 

0.93 

0.941 

0.921 

N wt.. of 
100 mm fish 

50. 5.18 

32, 4.89 

20 2.20 

29 2.39 

222 3.56 

45 3.47 

240 44.60 

37 6.25 

38 6.30 . 

15 6.25 

18 0.82 

32 12.30 

1 Fran J. Piatt, A. 8Jrger and D.N. l'èttleship, un?J!:>lished, quoted in Piatt (1986). . 
2 FRB = Fisheries Ièsearch RJardi data defOsitOO Wlth National Museun of Natural Sciences, canes fran samplirg throtghout 

the Canadian arctic. Fbrmula used is Y(g) = A * Exp (B * X)(mm), A has not been multipliOO by 106 • 
.3 r:ata fran Craig et al. (1982). FOrmula usErl is 103 Y = A + (B * log X), baserl on sumner data fron Simps:>n la3oon. 

A ha s not been mü'f tipI iOO by 106. ' . . 
4 FOrmula fronFrost am lDwry (1981): baserl on a collection fron the Berirq, Cl1ukchi and Beaufort Seas in May-~tooer. 
5 Data fran J.M. Green, M2morial thiversitYi deriverl fran fish obtained by divers.' 
6 r:ata fron D.K. Cairns; fish deliverErl to Black Guillenot chicks. 
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Table 2. Mean length and weights of canmoner sp:!cies. 

Colony Year I.ength (m) l'èight( g) 
x s .d. N x sode N 

Bor~adus saida 
Dlgges Island 1980 11607 33.3 22 12.5 8.5 22 

1981 111.9 24.4 17 9.5 6.8 17 

1982 102.0 18. 1 7 3.9 203 7 

Canbined 112.8* 28.5 46 10.3 8.0 46 

Coats Island 1984 127.5 40.8 13 17.5 1207 13 

1985 122.3 31.9 32 16.2 10.5 32 

1986 130.4 20.4 30 14.5 6.0 30 

1987 129.7 29.1 32 15.9 9.4 32 

Canbined 127.3* 29.2 107 15.6 9.3 107 

Coburg Island 1987 123.3 23.0 45 13.6 7.0 41 

Mallotus villosus 
Diqges Islam All years 105.1 14.1 11 5.3 3.8 11 

Coats Island 1984 110.4 8.4 13 5.6 2.7 13 

1985 97.5 21.6 8 5.2 4.2 8 

1986 111.7 9.4 12 7.2 2.4 12 

Canbined 107.5 13.7 33 5.8 2.7 33 

Triglops pingeli 
Côâts Island 1985 102.5 19.8 8 8.2 4.2 8 

1986 121.0 21.5 20 13.6 7.4 20 

1987 123.6 20.3 9 12.6 7.3 9 

Canbined 116.7 22.1 37 11.9 7.0 37 

Ammodytes spp. 
Digges Islarrl All years 100.0 22.2 20 2.6 1.8 20 

* 'Di fference significant, Mann-Whitney U = 2164, Z ~ 2.341, P = 0.019 



Figure 1. 

Figure 2. 

Figure 3. 

Figure 4. 

Figure 5. 

Figure 6. 

Figure 7. 

Figure 8. 

FIGURE CAPrIONS 

T2ngth distributions of Arctic Cod collected at Diqges 

(1980-1982), Cbats (1984-1987) and Coburg (1987) islands. 

Canpa:rioon of length-w:!ight relationships for Arctic Cod 

collected at Coats, Digges and Coburg islands. 

Length-weight relationship Dor Arctic Cod collected at 

Coats Island. 

Length-weight relationship for Arctic Cod collected at 

Digges Island. 

Length distribution of all Capelin collected. 

Length-weight relationship for Capelin collected at 

Coats Islam. 

Length-weight relationship Dor Capelin at Coats Island o::mp3.red 

with the best-fit line estimated for male Capelin in 

Newfoundland • 

Length distributions of Ribbed Sculpin at Coats Islarrl in 1985 

and 1986. 

Figure 9. Length-weight relationship Dor Ribbed Sculpin at Coats Islam. 

Figure 10. Cœlp3.rioon of length-weight plots for Ribbed and Bigeye 

Sculpins. 
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