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The paper presents the analysis of the stock of spurdog caught 

from the North Sea in 1974. The analysis covers length and age 

composition of the stock as well as percentage contributions of 

both sexes. The.spurdog growth rate in terms oflength and weight 

has been studied; fecundity and 1+ embryo length havebeen 

described as well. The conclusions concerning the stock protection 

against overfishing have been drawn. 

INTRODUCTION 

Spurdog is ::i\species widely distributed in the North Atlantic waters. Holden (1965) 
distinguishes ,between three spurdog stocks in the North Sea and adjacent waters, the 
most abundant one being the Scottish-Norwegian stock inhabiting mainly the northern 
North Sea from the Norwegian coast in the east to the Hebrides·in the west. 

Spurdog is a species of a certain commercial value, caught for consumption. The North 
Sea catches are based mainly on the Scottish-Norwegian stock. Within 1960�1974, the 
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catches ranged from 16.889 to 33.784 t in the years 1964 and 1961, respectively, an 
average annual catch over that period amounting to 25 .885 t. The North Sea spurdog 
catches contribute about 80% of the total NEAFC spurdog catches. 

Biological investigations on spurdog caught in the northern North Sea were car ·ied out 
in 197 4. The results obtained form the contents of the present paper. 

MATERIAL AND METHODS 

The studies were carried out in May-June and October-November 1974; the analyses 
were being performed aboard RV "Wieczno" and ST "Walpusza", the latter being a 
reconnaissance vessel. Total length was measured and sex determined in all spurdog 
individuals examined, the length being measured to the nearest cm from the snout tip to 
the end of tail. Sexual dimorphism was taken advantage of when determining the sex of 
an individual. 

Spurdog were weighed, the weather permitting, with the 10 g accuracy; spines were 
taken out for age determinations. 

Several mature females yielded I + embryos with the purpose of determining their 
abundance, body length, and sex. 

Table 1 summarises the amount of material collected, serving as a basis for the present 
report. 

I 
I 

Date 

May 

June 

October 
Novernlwr 

Total 

Numbers of spurdog individuals e1\amined in 1974 

Vessel 

RV 
,,Wieczno" 

ST 
,,Walpusza" 

No of fishes 

---��r:: --- -·� 
measured, 

, v1eldm" sex, de- \\ e1ghed . " 
tenmned 

I 
sp111es 

1 419 I l !So- -·····1- -
732 95 

2 151 1 251 

182 

732 

914 

Table 

No of 
f<,malcs cm- No of 

bryos of embryos 
which were examined 
examined 

15 103 
·-

2 14 

17 117 

Spurdogs were studied in regions of their major concentrations, mainly in the northern 
North Sea and off the Shetlands. A part of the material was obtained from the Norwegian 
Furrow and from the Rona fishing ground (N of Cape Wrath and Butt of Lewis). The sites 
of examined spurdog collections arc shown on a map (Fig. 1). 
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The second dorsal fin spines were collected for age determinations. These spines are 

relatively larger than those from the first dorsal fin and thus more legible. In some 

instances when a second fin spine was damaged, a spine from the first dorsal fin was taken 

instead. Out of 914 spines collected, 826 were legible enough to allow the age 

determination to be made. The age was read interpreting the rings visible on spines as 

described in Holden and Meadows (1962). 
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Spurdog growth .parameters as well as length (weight relationships were calculated 

using appropriate programs run on the RV "Profesor Siedlecki" computer. 

RESULTS 

Length composition of the stock 

The spurdog studied showed a considerable range of body lengths: from 21 to 115 cm. 

In order to perform a more detailed analysis of lenght, the study area was subdivided into 

four fishing grounds; their boundaries are marked in Fig. I. The following rationale lies 

behind this subdivision and the subsequent pooling of the materials: most individuals 

studied were caught from the NW North Sea and N of Shetlands. Fishes from those two 

fishing grounds showed relatively few differences in length, but they had been caught in 

different seasons. Relatively fewer Norwegian Furrow and Rona fishes were examined; 

Table 2 

Length composition in spurdog caught from each North Sea region in 19.74 

Numbers of individuals caught 

Length class Norwegian 
(cm) t�W North Sea Rona Shetlands 

Furrow 

May May November June October November 

21--25 1 

26-30 6 

31- 35 7 l 

36- 40 6 l 4 

41--45 19 6 2 6 

46- 50 95 7 7 7 7 

51-55 45 25 2 14 24 13 

56-60 18 49 I , ') _,_ 46 39 

61·-65 8 99 6 61 59 63 

66--70 7 130 6 53 49 43 

71--75 6 162 12 61 46 43 

76 -80 7 157 30 44 35 37 

81 -85 5 90 17 4 17. 20

86 90 73 8 3 19 

91-95 55 9 I 14 

96 100 42 11 19 

I O l 105 15 4 9 

106-110. 1 I 

ll l Jl5 1 I I 1 

Total 210 932 107 277 287 338 
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they were, however, separated because those from the Norwegian Furrow differed in their 

lenght composition form spurdog caught elsewhere, whereas the geographic position or 

the Rona fishing grounds called for a separate consideration. 

Most spurdog individuale examined were caught in the NW North Sea. They May 

studies showed a prevailing length range of 61 80 cm, while the November mcasurc1nc;nts 

revealed a higher contribution of larger spurdog (Table 2). It should be borne in mind, 

however, that the number of fishes measured in November was much smaller than in May, 

which may have affected the results obtained. 

Spurdog examined in October and November in the area N of Shetlands showed their 

length composition to be similar to that of fishes from the NW North Sea. This statement 

holds true for fishes caught both in the western and eastern parts of the area. The length 

ranged within 31 115 cm the prevailing range being 56 80 cm. 
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l'iµ. 2. Lcnµtl1 distribution or spurdug caught in 1974 from different North Sea regions 
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The same length intervals were found for most of the Rona spurdog examined in June 

(Fig. 2). A shorter length range proved typical for this fishing ground. The length range 

found there was 46 -95 cm. 

A completely different length composition was revealed in spurdog caught in May 

from the southern Norwegian Furrow. The body length ranged from 41 to 85 cm with 

46 - 55 cm long individuals prevailing. 

It can be stated, when considering the above data, that the western North Sea fishing 

grounds in the two seasons of study as well as the fishing grounds N of Shetlands and 

Hebrides were inhabited by a spurdog stock uniform in terms of length. On the other 

hand, the waters of the Norwegian Trench housed mainly smaller individuals, i.e., 

juveniles of the stock under investigation. 

Table 3 

Length compo.sition in spurdog caught from the North Sea in 1974 

Sex 

Length class (cm) Total 

Male, l·emales oo + n 

11 25 I 1 

26 30 2 4 6 

31 35 8 8 

36 40 3 8 11 

41 45 9 24 33 

46 50 45 78 123 

51 55 49 74 123 

56 60 91 94 185 

61 -65 137 159 296 

66 70 142 146 288 

71 75 220 110 330 

76 80 212 88 310 

81- 85 69 79 148 

86 90 10 93 103 

91 95 3 76 79 

96 100 1 71 72 

101 105 28 28 
106-110 2 1 

111-115 3 3 

Total 1004 1145 
I 

2149 

In 197 4, regardless of a fishing ground, the stock as a whole was found to consist of 

individuals ranging in size from 21 to 115 cm (Table 3). Most fishes belonged to the 

61 80 length classes. The length distribution according to sex is shown in Fig. 3. As seen 

from the figure, males and females were equally abundant up to a 70 cm length, the males 

prevailing quantitatively in the length interval of 71--80 cm. The larger length classes 

were dominated by females. 
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Fig. 3. Per mille length composition of the North Sea spurdog examined in 1974 

Age composition of the stock 

An attempt was made to arrive at an exact determination of the annual rings number 

up to the 19th year of life. Older fishes'age was difficult to determine because annual 

increments were small and the rings tended to fuse. The enamel at the spine base was 

Table 4 

I Age 

o I oo 

I 

12 

14 

49 

Per mille age composition of tht' North Sea spurdog stock in 1974 

2 3 4 5 6 7 8 9 10

21 25 65 75 76 107 108 70 80 

15 16 17 18 19 19+ 

30 21 15 23 8 36 

11 12 13 

68 63 48 

frequently eroded, which was particularly evident in males. The fishes older than 19 years 

were pooled and denoted 19+. The 1974 age composition of the stock was determined 

using the age (length clue) (Fig. 4). 

100 

50 

7 K 

Fig. 4. Age distribution in the North Sea spurdog stock in 1974 
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The results showed the stock to consist of a number of year classes. A diagram of each 

group's contribution indcates a normal distribution. Seven- and eight-years-old individuals 

predominated in the stock. 

Sex ratio in the stock 

The whole material studied was slightly predomnated by females contributing 537,' of 

the stock. Sex ratios differed between the regions studied. A numbcrical prevalence of 

females was found both in the NW North Sea and in the Norwegian Trench (Table 5). N 

of Shetlands a slight predomination of males was recorded while in the Rona fishing 

grounds males prevailed definitely. 

Table 5

Pcrct·nta/!l' rnntrilH1t1<ln of maka and females on the North Sea fishing grounds in 1974 

I l;i·d1 in¥ ground 

Nun, 1..'g1an l·urro11 

NI
V 

North Se,1 

Slll'tlands 

Run a 

Total 

Spurdog growth rate 

a) Growth in length

Males 

42 

.19 

51 68 
47 

Sex No of individuals 

examined 
Females 

58 210 

61 1039 

49 625 

32 277 

53 1151 

In order to study the spurdog growth rate, mean length in each age group was 

calculated for males and females separately and jointly for both sexes. The results of 

those calculations arc given in Table 6. The data thus obtained served also to compute the 

length growth curve parameters according to the von Bertalanffy equation: 

The parameters are: 

Males 

L= 81.66 

k 0.1887 

t 1.4672 () 

-K-(t- t
0

) 
L 

1 
= L

00
( 1 -e ) 

Females Both sexes join t!y 

137.12 101.54 

0.0537 0.0<)57 

4.7057 3.4873 

Fig. 5 presents curves drawn using the above param.:tcrs. When ernprical data are 

compared to those obtained from. the theoretical growth curve ( 1-'ig. 5 ), a similari1 y of 

both data sets is evident. 

The studies presented prove lllales :md females to grow equally fast up lo about ten 

years of life until reaching ea 75 Clll body length. The growth of males slows down 
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Table 6 

Mean length of spurdog in age classes 

Males Females Males+ fem all's 
Age 

Icm ll cm ll cm n 

1 24.00 I 35.00 5 33.16 6 

2 42.57 7 43. 71 7 43.14 14 

3 45.33 3 46.21 14 46.06 17 

4 5 l.95 19 52.21 19 5 2. 07 38 

5 58.16 30 55.13 30 56.6'.i 60 

6 61.80 45 59.91 34 60.98 79 

7 64.12 47 64.51 54 64.34 101 

8 66.68 58 67.97 45 6 7.25 I 03 

9 70.48 37 69. 71 32 70.13 69 

10 73.60 28 74.15 32 73.90 60 

11 75. 79

I
34 76.11 27 75.93 61 

12 74. 75 12 82.48 19 80.21 41 

13 78.08 25 84.52 19 80.86 44 

I 
14 77.86

I
22 90.57 

I
14 82.80 36 

15 78.60 15 92.50 10 84.16 15 

16 78.85 I 7 

J
93.57 7 86.21 14 

17 77.00 10 94.60 5 82.86 I.� 

18 76.16 6 97.62 8 88.42 14 

19 77.50 4 98.28 7 90. 73 I I 

19+ 75.25

I 
5 97.33 12 91.81 16 
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therefter while females still attain large annual increments. For instance, in the 20th year 

of life there is as large as a 22 cm difference in body length between females and males. 

The difference in both sexes' growth rates is shown in Fig. 5. Theoretical curves pass 

the O year at 20 30 cm. It is well known that newly born spurdogs arc that long. The 

convercgence of those data points out that the von Bertalanffy theoretical growth curve is 

consistent with the actual growth in the North Sea spurdog. 

l lolden and Meadows ( 1962) refer to the data on growlh rate calculated by themselves 

and by several other authors. Particular sets of data differ in �orne age groups .. The

authors referred to by Holden and Meadows had given the combined growth for both 

sexes; only Holden and Meadows separated the sexes in their calculations. It should be 

stressed that the present results are close to these authors' data and the natures of the von 

Bertalanffy growth curves obtained are almost identical. It can be also contended that the 

results obtained corroborate the appropriateness of the age determination technique used 

and the interpretation of results. 

b) Weight growth

Spun.log weight increases rapidly with fish growth, which is evidenced by coefficients 

governing the length/weight relationship curve according to 

W = k·ln 

The coefficients calculated from empirical data are 

k 

n 

Males 

0.0032 

3.0377 

Females 

0.0013 

3.2732 

Both sexes combined 

0.0016 

3.2180 

Data obtained from 508 males and 743 females served to calculate the coefficients. 

Comparing values of the n coe llicient, the weight of females is seen to grow Jaster with 

length than the weight of males, which is shown in Fig. 6. Bearing in mind the fact that 

adult females arc longer than males, the females' weight at the age of, say, 20 is twice that 

of males. The wieght of the Scottish-Norwegian spurdog stock is similar to the results 

given by Templeman (1944) for the New Foundland spurdog. 

Table 7 summarises mean weights in each age class. The males and females of up to the 

l 0th age group show more or less equal weight: in older fishes, however, the difference 

between sex's weight is very conspicuous owing to the already mentioned fact of females 

reaching larger weight than males of the same length and, primarily, to the larger body 

length attained by females. 

FECUNDITY 

Spurdog females are sexually mature in their seventh year of life (70 cm length). 

According to Holden and Meadows (1964), about 50'/r, of females reach matur ity at the 

age of 9 1 O: they arc then 83 cm long. The smallest and the largest of the 17 I + 

embryo-containing females studied here were 86 and 9lJ cm long, respectively. Egg 
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incubation and cmbryonal development take about 2 years. Young spurdogs arc given 

birth usually from April through the end of summer. Newly born individuals are 

22 27 .5 cm long. A mean number of large 1 + embryos per female was estimated at 4-6. 

Holden and Meadows ( 1964) and Templeman (1944) revealed that number of embryos 

depP.nded on the remale's length. 

The females examined for this project contained 3-11 embryos. The body length of 

embryos exai11incd ranged within 15 --19 cm and 23-- 27 cm in May and November, 

respectively. A total number of 117 embryos was measured and their sex determined. 

Fig. 7 shows the length distribution found; values of mean length were 17 .22 and 
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Table 7 

:\ll'an \\ei;dll (g) or spurdng in age dasses 

Malt's Females Males+ females 

Agl� 

g n g n g g 

-

1 5 579 20 471 41 506 61 

(, 10 1141 69 1139 58 1140 127 

11 15 1642 39 1965 15 1732 54 

16 19+ 1651 I 9 4497 6 2789 15 

24.93 cm in May and November, respectively. Females prevailed among the embryos 

contributing 57 % Templeman ( J 944) found equal contributions of both sexes in spurdog 

ind. 
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1-i!'. 7. Ll'ngth distribution in I + spurdog embryos 

off New Foundland. It is possible that the same is true in the Scottish-Norvyegian stock; 

the results reported herein were derived from a small amount of material. 

CONCLUSIONS 

Knowing the age of maturity in females and the growth rate, a conclusion can be 

drawn that they should not be caught before they reach the 70 cm length. 

The age composition of the stock in question allows to state its optimal exploaitation 

in 1974. Seven- to eight-years-old fishes prevailed in the stock; this is the age of their 

reaching sexual maturity. Considering a relatively slow maturation and a low individual 
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fecundity, the stock exploitation should be im:Jlcmcntcd so that the resources are not 

exceedingly reduced. 
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CHARAKTERYSTYKA ST/\DA KOLLNl (Squalus acanthias L) 
MORZ/\ POt"NOCNE<;o 

s tl"l'S/.CZCnic 

Badania wykazaty, i:c prawie w catym re.ionic p6tnocm·.i czt,sci Morza Potnocncgo w 1974 rnku 
wyst.,powato jednolitc pod wzgl9dcm dtugosci stada koleni. Jcdynie na Rynnic Norwcskkj kokni,c" 

clrnraktcryzowaty siy stosunkowo nmicjszym i dhtgosciami. 
Dhtgosci zbad,rnych kolcni midcil'y si9 w przcdzialc od 21 cm, do l 15 cm; wi,;kszosc osobnihl\\ 
miata dl:ugosci od 61 cm do 80 cm. Wi9 kszc klasy dtugosci byty rcprc·zen to wane gtownic lub jcdy nic· 
przcz "'mice. Wick badanych kolcni wynosit od I roku ;.ycia do 20 !at. Wyst9powJly rownici., kcz 
niclicznic, osobniki starszc. Najwii;,ccj kolcni by-to w wicku 7 i 8 lat. Slado charaklcryzowato '1<; 
mnicj wi9ccj jcdnakowym udziakm samcow i samic. Wzrost dtugosci kolcni obu pki byl' do iO ruku 

zycia na ogot jednakowy. W nast9p11ych latach iycia wzrosl saincow jest juz nicwidki, gdy ty1nczasc·111 
samicc osiqg,ijq jcszezc slosunkowo duzc przyrosty. W konsckwencji starszc samicc Sq \\ iyks1.c· od 
samcow tcgo samcgo wieku. l:lauania zalcznosci i ci9i.aru od dtugosci kokni \\ykazal'y. zc sarnin· '<l 
ci9zszc od samcow o kj samej dtugosci. Stosunkowo wi<; kszy ci,;zar samic od ci9i.aru samco\1 tvi 
samcj dl"ugosci. oraz szybszy wzrost d-lugosci samic dajq w konsckwcncji znac,.nq roznicc; ci,;iaru 
kolcni obu ptci w starszych grupach wkku. Na przykbd \\ wic·ku 15 20 lat samicl' "l ponad 
dwukrotnic ci9i.szc od samcO\\. Samiec kokni osiqgajq dojrza-l'osc p-l"ciu\\.,( .\\ \\ic·ku 7 9 lat. rnai,ic· 
w6wczas dtugo,c okoto 70 cm. lf z\Jadanych "1n1ic st\1ierdzono od ."l do I I cmb110116\\ \\ 1\icku I+. 
BiOJAC rod u,,ag<; wic·k osiqgania dujrzatosci ptcicl\\c·j saniic, ora1. kmpo \11.rostu 11,iki: ,111i,·rd1ic. 
)e sarnicc nic· po11i1111y hyc hrn iom· ponii.cj 70 rn1 dh1gosci. 

Sktad \\ic'kll\\Y kokni badanego ,tada po·1.1\.ila U\\ai,1c, zc· byhl 01rn d,,plo,110\1:111,· optnnal111,·. 
Najwi9kszy ud1.iat II s1ad1.i,· 1niaty koknic· 7 H ktnic'. W tyrn \\ ic·ku s,11111c,· mi.[.S!ctjq do1rnh1,c' 
ptciO\\q. BiorqC pud Ullctg<; s1<1'U11kO\\O poznc osi�ganic• dojrzatosci p-rcio11vj I 111\k.j ptud1w,c. 
cksploat,!cja slada p<>\\inna ll\'c rnz\1.11.na ahy nadrninnic· niv obn1i.yc 1.aslllH.i11. 



Tl J6zcf Sosi11ski 

'L :::oJ(11tt1cK11 

XAPAKTEPu1CTV:KA CTA.l(A KATPAHA (SQUALUS ACANTHIAS L. ) 

V:3 CEBEPHOro MOPH 

PB 3JOM B 

CTpOB87J.BHHhlB ODhlThl TIOKaaan11, qTQ noqr11 BO BC�M paAoae CBBBpHOI qaCTl1 

CeBepttoro MOpH B 1974 ro11.y aa6mo.l(anoc1 011.ttopO,ZiHOe no ,Zin11rne Tena CTB.liO Ka­

Tpatta. TonbKO B HopBBMCKOM -�no6e npe71.CTBBl1Ten11 3TOro Bl171.B 11MBnh cpaBHl1-

TBnbHO MBHbilll1B pa3MBphl. 

Ln11Ha 11ccne71.osaHHhlX oco6el KaTpatta cocTaBnHna OT 21 11.0 115 CM, 6onbrn11-

HCTBO •e oco6el 11Meno 11.n11Hy OT 61 71.0 80 CM. Eon1rnel 11.n11HOI xapaKT8p1130Ba­

n11c1 rnaBHhlM o6pa30M 11n11 •e 11CKnroqnTenbHO TOnbKO CBMKM. 

BoapacT 11ccne71.yeMhlx oco6eA KBTpatta cocTaBnRn OT 1 ro11.a 11.0 20 neT. BcTpe­

qan11c1 TaKze, XOTfl 11 B He3HaQl1TBnbHOM KOn11qeCTBe, OC0611 6onee CTaprnero 

Boapacra. Ha116onee uaoroq11cneHHOA 6una rpyrrrra oco6eA, Bospacr KOTOphlx co­

cTaBnRn or 7 11.0 o ner. Cra11.o xapaKTep11soBanocb noqT11 071.11HaKOBhlM Kon11qec ­

TBOM CBMUOB M CBMOK. PocT 11.nMHb! Tena OT7J.8HbHb!X oco6eA KaTpaHa 060MX nonOB 

11.0 1: neT Kl13Hl1 6b!n B OCHOBHOM 02\MHaKOBb!M. 3 nocnB2\Y!Ollil1e ro11.u Kl13Hl1 pOCT 

caMUOB CTBHOBl1TCfl BaMe2LnBHHhlM, B TO BpeMf! KaK caMKM pacTyT BU(e .z(OBOnI,HO 

urnTeHCVIBHO, B pesynbTaTe qero rrocneAHHe 6b!Ba10T HaMHOro 6om,rne caMUOB Toro 

•e B03pacTa.

Mccne7J.OBBHl1f! 3aBMC11MOCTl1 Beca OT 7J.Hl1Hhl Tena y oco6eA BTOro Bl12(B n0Ka-

aan11, QTO CBMK11 TH•enee CBMUOB Toro •e B03pacra. EonblliMM BBC caMOK no 

cpaBHBHl1!0 c BeCOM caMUOB TOA •e 2\fll1Hb! VI 6onee 6b!CTpb!A pOCT 2(nl1Hb! Tena ea­

MOK f!Bnf!IDTCfl rrp11q11HOA 3HaQl1TenbHOA pa3Hl11J,bl B B6Ce KaTpaHa 060MX rronoB B 

CTapsMX B03pBCTHb!X rpynnax. Hanp11Mep, B BOspaCTd 15-20 ndT CaMK11 BeCRT B 

LBB c n11WHl1M paaa 60nbrne, qeM CBMUb!. 

CaMKVI KaTpaHa 2(0CTMra10T nonOBOM 3p�nOCTl1 B B03pacTe 7-9 neT rrpM 2\Hl1H8 

Tena OKOHO 70 CM. j 11ccne2LyBMhlX caMOK 06HapyMeHO OT 3 71.0 11 BM6pl10HOB B 

B03p8C1'B 1+.

Ta:(11M o6pa30M, npMHVIMafl BO BH11MBHHe B03pBCT, np11 KOTOpOM CBMKl1 2(QCTl1-

ra10T nonoBOM 3penoCTl1, 11 TBMTI 11X pocTa, cne2(J8T yTBepBl\BTB, qTO BhlnOB ea­

MOK 2(nVIHOA Mettee 70 CM ionMeH 6b!TB aanpem�H. 

BospaCTHOA COCTaB KaTpaHa H3 nccne2(yeMoro CTa2(a TI03BOHReT c11.enaTb Bb!­

B02\, qTQ �o CVIX nop 3TO CTaAO 3KCITITYBT11pOBanocb OTITl1MBnbHO. B CTa2(e npeo-

6nBABHM OC061'l B B03pacTe 7-8 neT, KOrAa caMKl1 AOCT11ra10T nonOBOI apenocTM. 

Jq11Tb!BaR cpaBHMTBnBHO IT032(Hee AOCT11•ett11e rtonOBOA 3penOCTl1 M Hl13KYID rrnoio­
BVITOCTB 71.aHHOrO Bl1Aa BO M36eKBHl18 CHl1KBHl1R era �anacOB npe2(naraeTCR BK­

cnnyaT11pOBaTB CTa2(0 KBTpaHa 6onee PBUVIOHanBHO. 
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