ACTA ICHTHYOLOGICA ET PISCATORIA
Vol. VIII Fasc. 1 Szczecin 1978

Jozef SOSINSKI

Fish Biology

CHARACTERISTICS OF THE NORTH SEA SPURDOG
(Squalus acanthias L.) STOCK

CHARAKTERYSTYKA STADA KOLENI (Squalus acanthias L.)
MORZA POLNOCNEGO

Sea Fisheries Institute Gdynia

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 of length and weight
has been studied; fecundity and 1+ embryo length have been
described as well. The conclusions concerning the stock protection
against overfishing have been drawn.

INTRODUCTION

Spurdog is a\:«sf)ecies 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 25.885t. 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 1974. 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 ”Watlpusza”, 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 1+ 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.

Table 1
Numbers of spurdog individuals examined in 1974
No of fishes No of
females em- No of
Date "~ Vessel measured, bryos of embryos
sex, de- weighed vielding | which were | examined
termined spines examined
May RV
June ,,Wieczno” 1419 1156 182 15 103
October ST
November ,,Watpusza” 732 95 732 2 14
Total 2151 1 251 914 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 ta 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. 1. 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 1974
Numbers of individuals caught
class oo
Leniz:;;las Ni‘ixffijn NW North Sea Rona Shetlands
May May | November June October | November
21-25 1
26 -30 6
31- 35 7 1
36- 40 6 1 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 1 32 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 S 90 17 4 12 20
86 90 73 8 3 19
91-95 55 9 1 14
96 100 42 11 19
101 105 15 4 9
106—110 1 1
I 115 1 1 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 clsewhere, whereas the geographic position of
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 measurcments
revealed a higher contribution of larger spurdog (Table 2). It should be borne in mind,
however, that the number of fishes mecasurcd in November was much smaller than in May,
which may have affected the results obtained.

Spurdog exammined 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 Sca. This statement
holds true for fishes caught both in the western and castern parts of the arca. The length
ranged within 31.. 115 c¢m the prevailing range being 56 --80 cm.
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Iig. 2. Length distribution of spurdog caught in 1974 [rom dilferent 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, ie.,
juveniles of the stock under investigation.

Table 3
Length composition in spurdog caught from the North Sea in 1974
Sex
Length class (cm) Total
Males l'emales 3 + ¢

2125 1 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 - 80 222 &8 310
81--85 69 79 148
86--90 10 93 103
91--95 3 76 79
96--100 1 71 72

101 -105 28
106-110 2 2
111--115 3 3
Total 1004 1145 ' 2149

In 1974, 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 figurce, 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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IYig. 3. Per mille length composition of the North Sea spurdog examined in 1974

e composition of the stock
p

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
Per mille age composition of the North Sea spurdog stock in 1974
Age 1 2 3 4 S 6 7 8 9 10 11 12 13
oo 12 21 25 {65 75 76 {107 108 | 70 80 68 63 48

14 15 16 17 18 19 19+

49 130 |21 {15 | 23 8 1 36

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).
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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 53% of
the stock. Sex ratios differed between the regions studied. A numberical 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
Percentage contribution of malea and females on the North Sea fishing grounds in 1974
Sex No-of individuals
Fishing ground examined
Males l'emales

Norwegian Furrow 42 58 210
NW North Sea 39 61 1039
Shetlands R 49 625
Rona 32 277
Total 47 53 2151

Spurdog growth rate
a) Growth in length

In order to study the spurdog growih rate, mecan length in cach age group was
calculated for males and females separately and jointly for both sexes. The results of
those calculations are given in Table 6. The data thus obtained served also to compute the
length growth curve paramcters according to the von Bertalanffy equation:

L= Ll K(t to))
The parameters are:
Males Females Both sexes joinily
L 81.60 137.12 101.54
k 0.1887 0.0537 0.0957
t - 1.4672 4.7057 3.4873

Fig. S presents curves drawn using the above parameters. When cmprical data — are
compared to those obtained from the theoretical growth curve (Fig. ), a similarity of
both data sets is evident.

The studics presented prove males and females to grow cqually fast up to about ten
years of life until reaching ca 75 cm body length. The growth of males slows down
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Table 6

Mean length of spurdog in age classes
Males Females Males + females
Age

cm n cm n cm n

1 24,00 1 35.00 N 33.16 6
2 42.57 7 43.71 7 43.14 14
3 45.33 3 46.21 14 46.06 17
4 51.95 19 52.21 19 52.07 38
5 58.16 30 5513 30 56.65 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 67.25 103
9 70.48 37 69.71 32 70.13 69
10 73.60 28 74.15 32 73.90 60
11 75.79 34 76.11 27 75.93 61
12 74.75 12 82.48 29 80.21 41
13 78.08 25 84.52 19 80.86 44
14 77.86 22 90.57 14 82.80 36
15 78.60 15 92.50 10 84.16 25
16 78.85 7 93.57 7 86.21 14
17 77.00 l 10 94.60 N 82.86 15
18 76.16 6 97.62 8 88.42 14
19 77.50 } 4 98.28 7 90.73 11
19+ 75.25 l S 97.33 12 91.81 16

Iig. 5. North Sea spurdog growth

19 20it
age
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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 are that long. The
converegence of those data points out that the von Bertalanffy theoretical growth curve is
consistent with the actual growth in the North Sea spurdog.

Holden and Mcadows (1962) refer to the data on growth rate calculated by themselves
and by several other authors. Particular sets of data differ in some age groups. The
authors referred to by Holden and Mcadows had given the combined growth for both
sexes: only Holden and Meadows separated the sexcs 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

Spurdog weight increases rapidly with fish growth, which is evidenced by coefficients
governing the length/weight relationship curve according to

W= k-I"
The coefficients calculated from empirical data are
Males Females Both sexes combined
0.0032 0.0013 0.0016
n 3.0377 3.2732 3.2180

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

Comparing values of the n coclficient, the weight of females is scen to grow faster with
length than the weight of males, which is shown in Fig. 6. Bearing in mind the fact that
adult females arc longer than malcs, 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 cach age class. The males and females of up to the
10th age group show more or less equal weight: in older fishes, however, the difference
between sex’s weight is very conspicuous owing to the alrcady mentioned fact of females
rcaching larger weight than males of the same length and, primarily, to the larger body
length attained by femalcs.

FECUNDITY

Spurdog females are sexually mature in their scventh year of life (70 cm length).
According to Holden and Meadows (1964), about 50% of females reach maturity at the
age of 9 10; they are then 83 ¢cm long. The smallest and the largest of the 17 1+
embryo-containing females studicd here were 86 and 99 cm long, respectively. Egg
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Fig. 6. Weight of the North Sea spurdog in length classes

incubation and embryonal 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
depended on the {emale‘s Iength.

The females examined for this project contained 3—11 embryos. The body length of
embryos examined ranged within 15-19 cm and 23--27 cm in May and Nevember,
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
Mean weight (g) of spurdog in age classes
Males FFemales Males + females
Agc
g n .8 n g g
1S 579 20 471 41 506 61
6 -10 1141 69 1139 S8 1140 127
IS 1642 39 1965 1§ 1732 54
16 19+ 1651 9 4497 6 2789 IN

2493 ¢cm in May and November, respectively. Females prevailed among the embryos

contributing 57 % Templeman (1944) found equal contributions of both sexes in spurdog
ind. '
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lig. 7. Length distribution in I + spurdog embryos

off New Foundland. It is possible that the same is true in the Scottish-Norwegian stock;
the results reported hercin 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 compositien of the stock in question allows to state its optimal exploaitation
in 1974. Scven- to cight-years-old fishes prevailed in the stock; this is the age of their
rcaching scxual maturity. Considering a rclatively slow maturation and a low individual
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fecundity, the stock exploitation should be imvlemented so that the resources are not
exceedingly reduced.
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CHARAKTERYSTYKA STADA KOLLENT (Squalus acanthias 1)
MORZA POLNOCNEGO

Streszezenie

Badania wykazaty, ze prawic w catym rcjonic potnocnej czesci Morza Pdrnocnego w 1974 roku

wystepowato jednolite pod wzgledem diugoscei stada koleni. Jedynie na Rynnic Norweskicj kolenic
charakteryzowaty si¢ stosunkowo mnicjszymi drugosceiami.
Dtugosci zbadanych koleni micécity si¢ w przedziale od 21 em, do 115 cm; wigkszo$é osobnikow
miata dtugosci od 61 cm do 80 cm. Wigksze klasy drugosci byty reprezentowance ghdwnic lub jedynic
przez sumice. Wick badanych koleni wynosit od 1 roku zycia do 20 lat. Wystgpowaty réwnicz, lecz
niclicznie, osobniki starsze. Najwigcej koleni byto w wicku 7 i 8 lat. Stado charakteryzowato sig
mnicj wigcej jednakowym udziatem samedw i samic. Wzrost dtugoscei koleni obu ptei byt do 10 roku
zycia na 0goét jednakowy. W nastgpnych latach zycia wzrost samcedw jest juz niewielki, gdy tymcezasem
samice osiggaja jeszeze stosunkowo duie przyrosty. W konsckwencji starsze samice sg wigksze od
samcow tego samego wicku, Badania zaleZznosci i ciczaru od dfugodci koleni wykazaty, 7¢ samice <3
cigzsze od samedw o tej samej diugosci. Stosunkowo wickszy cigzar samic od cigzaru samedw o
samej drugosei, oraz szybszy wzrost diugodei samic daja w konsckwencji znacing réznice cigzaru
koleni obu pfci w starszych grupach wicku. Na przykiad w wicku 15 20 lat samice sy ponad
dwukrotnic cigzsze od samceow. Samice koleni osiggaja dojrzatosé preiowy w wicku 79 lat. majge
wowezas dfugosé okoto 70 ecm. Uzbadanych samic stwicrdzono od 3 do 11 embrionow w wicku | +.
Biorac rod uwage wick osiagania dojrzatosei preiowej samic, oraz tempo wzrostu nalez: stwierdzié.
7¢ samice nic powinny by ¢ fowione ponizej 70 e drugosei.

Skad wickowy koleni badancgo stada pozwala uwazad, 7o byto ono cksploatowane optymalme.
Najwickszy udziat w stadzic mioty kolenic 7 8letnic. W tym wicku samice osigeajg dojrzatose
ptciowy. Biorge pod uwage stosunkowo pozZne osigganic dojrzatoscei preiowei 1 nisky prodnosc.

cksploatacia stada powinna by ¢ rozwazna aby nadmicrnic nic obnizy ¢ zasobow.
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d. CONUHBCKMU

XAPAKTEPL ICTVKACTALA KATPA HA(SQUALUS ACANTHIAS I..)
i3 CEEEPHOI'O MOPA

Peaswwume

[lpoBEeZEHHLE OMBITH MOKA3aJW,; YTO NOUYT¥ BO BCEM palioOHE CEBEPHOHl 4yacTu
CeBepHoro mopa B 1974 rozy HaGmoZanoCh OZHODOAHOE MO AJMHE Tela CTazo Ka-
TpaHa., Tonbko B HOpBEXCKOM X€100€ NpeAcTaBUTeNd 3TOT0 BUZA WMENV CpPaBHU-
TEJNBHO MEHBUMUE PAa3MEDH .

LJVHA MCCIEeZOBaHHHX 0CcoCeit KaTpaHa COCTaBiANa OT 21 ZO 115 cM, GOABUWMA-
HCTBO X€ OCOGEH UMETIO AnuHy oT 61 po 80 cMm. bonbmeil ZnuMHOM XapakTepusoBa-
IACH TJABHHM 00Da3OM WU X€ MCKINUNTENBHO TOJNBKO CAMKW.

BoapacT uccnenyemux ocoGeil KaTpaHa COCTaBiAd OT 1 TojZa Ao 20 neT. Berpe-
YanIuCh TaxkKe, XOTA ¥ B HE3HaUMTENBHOM KOJNNYECTBE, 0COOM GOJiee CTapuero
Bo3pacTa. HauGonee MHOTOUYMCIEHHOH Omja rpymnna ocoleit, BO3pacT KOTOPHX CO-
CTaBIAN OT 7 10 & neT. CTazo XapaKTepu3oBallOCh NMOUTYU OAMHAKOBHM KOJINYEC -
TBOM CaMUOB ¥ CaMOK. POCT IJMHH Tesla OTZAENBHHX 0CO0Cell KaTpaHa OGOMX MOJOB
10 10 JET XW3HM GHJ B OCHOBHOM OJAMHAKOBHM. 3 MOCHeZyouue TOMH XU3HM DPOCT
CaMUOB CTAHOBUTCA 3aMemJIEHHHM, B TO BpEeMA KAK CAMKM pPacTyT € LOBOMBHO
MHTEHCUBHO, B pe3ynbTaTe Yero NnocjieiHue OHBAWT HAaMHOTO GOJblLE CaMUOB TOTO
Xe BO3pacTa.

WlccnenoBanus 3aBUCUMOCTY Beca OT AJMHE Teja y 0coleit aTOro BUZa MNOKa-
3anil, YTO CaMKyl THAXEJNEee CaMUOB TOT'0 X€ BO3pacTa. DOJNbUMit BEC CaMOK no
CPaBHEHUID C BECOM CaMLOB TOH € AJMHH ¥ 00Jiee OHCTpPHI pOCT AJMUHH Teya ca-
MOK FABJAKTCA NPUUYMHO} 3HAYUTENBHOX Da3HUUN B BECe KarTpaHa OGOUX NOJOB B
CTapiuMxX BO3PaCTHHX rpynnax. Hampumep, B Bo3pacTe 15-20 1eT caMKu BECAT B
LBa C JIuiHUM pas3a OOIblie, YEM CAMUH.

CaMky1 XaTpaHa AOCTWUTAKT MOJOBOW 3pENOCTM B BO3pacTe 7-9 IeT ONpu IIuUHE
Tena oxono 70 cM. J MCCIEZyeMHX CaMOK OOHapyxeHO OT 3 70 11 3MOpPUOHOB B
BozpacTe 1,.

Ta<um oGpa3om, NpUHMMAs BO BHMMaHWE BO3pacT, NPU KOTOPOM CaMkKu ZOCTU-
TanT NOJOBOM 3pENOCTM, U TeMmMll WX pocTa, CIEAYyeT yTBEpP®AaTh, YTO BHIOB Ca-
MOK ANKHO# MeHee 70 cM ZOJ#EH OblTh 3aNpeilEH.

BospacTHOM COCTaB KaTpaHa W3 UCCIEAYEMOTO CTaZa NO3BOAAET CAENaTh BH-
BOZ, 4TO LO CUX NOp 3TO CTALO 3KCNNyaTUpOBAlIOCh ONTMUMaNIBHO. B cTaze mpeo-
6nazalil oco0u B BO3pacTe 7-8 neT, KOTAS CaMKU AOCTUIAmT IIOJ0BO# 3DENOCTH.
JUNTHBaA CPaBHUTENBHO MO3ZHEE LOCTUXEHWE NOJNOBOH 3DpENOCTU VM HUBKYH NIA0LO-
BMTOCTH L@HHOTO BuZa BO KW306exaHUEe CHUMEHMUA €r0 3anacoB [pennaraerca  3K-
chniayaTupoBaTh CTaZ0O KaTpaHa 00Je€ palUOHANBHO.
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