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1. INTRODUCTION 

The pnnm1) (Nephrops norvegicus, Leach) i6 of general occurence in British 
waters and is 9,bundant in certain 10caU ties. On the other hand, the British 
market v~s formerly very 1imited and the stocks were not then exploited commer
cially to any significant extent. Of recent years a market has developed 
alongside a considerable increase in the landings of the pravm, which now con
stitutes a worthwhile part of the income of certain vessels (Tab1e I). The 
total va1ue of landings in Sootland during 1952 was over L 20,000. 

The co~~ercia1 landings 

South-east Scotland and 
Firth of Forth ••••••• 

Moray Firth .. ~"'_ .. "' ......... 

Firth of Clyde •••••.•• 

othors(approximate), ••• 

Total .... ~ .. ~ " ..... ~ & ..... ~ • $ .. 

Average value per cwt •• 

TABLE I 

(in cwt.) of Nephrops norveg~ in Scotland 
during 1950 - 52. 

1950 1951 1952 

1153 2199 2844 

1095 1553 2738 

646 429 128 

100 100 120 

2994 4281 5830 

37/- 54/- 72/-

Apart from the interest attaching to population investigations 01' a stook which 
1s in transition of exploitation from the relatively unfished state, the possibility 
that landings will continue to increase makes it desirable that investigations should 
be carried out on this species. 

Acknowledgement i8 duo to the Fishery Officers of the Scottish Homo Department 
for their generous oo-operation in supplying details of landings etc, 

2. MATERIALS AND METHODS 

Data giving the landings of the prawn (Nephrops norvegicus)have been oollected 
for a11 Scottish Fishery Distrlcts through loeal Fishery Offi<Zers for the years 
1950, 1951 and 1952, In addition, observations by the Fishery Researoh ShlP 
"EXPLORER" on the composi tion of the stock and measurements of the overall length 
are available from certain grounds during the late twenties. The sampIes were ob
tained using the otter trawl with emall 1116sh attachment and thereby afford informa
tion on mesh seJ.ection" 

ThB overall lengths and the corresponding carapace leng-;:.:?'1J3 have been measured in a 
sampIe of pra-~ms taken in the Firth of Forth during ,June 1953 in order to oonstitut" 
conversion data for overall length to carap"oe length, the latter being the more 
accurate and the conventionally accepted soientifio standard. Information on the 

1) The term "prawn
tl 

i8 used also, particularly in England, to designate Palaemon 
~r~ and Pandalus spp. 
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distribution r:>f the larvae are derived from analyses of researoh ship plankton hauls 
using 1 m. nets of mesh about 1 mm. 

;;. THE C OM1V1.B1RCIAL FI SHERY 

The commel'cial fishery for Nephrops norvegicus in Scotland is oentred lllldnly in 
three areas; the Berwi!}kshire C'1ast anel Firth of Forth, ths l\\eray Firth and the 
Firth of C1yde (Fig.;;). As will be seen in Table I, these areas consti tute, by 1'0.1', 
thc greatest proportion of the t~tal landings for Scetland o 

(a) The BeFnickshire ooast and the Firth of Forth. 

Table 11 shows the sum of the landings cf Nephrops norvegicu~ for the ports of 
Eyemouth, Dunbar and Anstruther, by months, for the years 1950, 1951 and 1952. 

TABIE II 

The oommeroial landings of Nephro~8 norvegicus from the eouth-aast ooast of 
Scotland and Firth cf Forth!Jy months for years 

1950, 1951 and 1952. 

1950 1951 1952 
Month Weight ewt. Weight cwt. Weight owt. 

January 101 19 143 

February 93 61 187 

March 23 39 429 

April 13 7 117 

May 43 1 13 

June 25 
, 

1 101 

July 157 74 312 

August 121 243 451 

September 268 470 516 

Oetober 81 535 211 
November 129 282 169 

Deeember 99 467 195 
.. 

Total 1153 2199 2844 

The principal fishing grounds extend in a beltabout a mile and a half \Vido 
from about 6 1/2 miles north from Eyemouth along the coast to the outer reaches of 
thc Firth of Forth. The fishery from F;,·,·mouth extends as far as 3 1/2 to 4 miles 
north-east from Fastcast1e Point. Thc ,:'oeus cf the F:L-th cf Forth fishcry 1s arcund 
the May Island, particularly to thG soutn and cast. 

The oapture of Nephrops norv~gi_,:,.\~ 18 main1y by smaller seine-nE't boats, up to 
50 ft., and to a large extent is lncidontal to the capture ofwhite fish, although 
seiners also shoot with the primary object cf taking prawns. Tho not usod 1s the stan
dard Danish seine, the mesh being gov0rncd ty regulations, which at pr6sont in the 
Eyemouth distriot POl'll1it a 70 mm. mosh, tut around the May Island a minimum mesh ef 
100 mm. 1s in foroe. 

(h) The Moray Firth. 
Th" prinoipal 1'ishing grounds Ee towards the south-aast end cf the Firth(Fig.3). 

The fishery is prosecuted by seine-net boats using a net of 70 mm' mash and is in 
,ohe main incidental to the capture cf "Nhite fish. Certain smallar beats, howevcr, 
frequently shoot with the prime object of capturing prawns. 
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In addition to the "bove, in 1952, 54 cwt o of prawns were landed at Fraserburgh 

from fishing grounds "bout 10 miles north from Aberdour. Landings at other Moray 
li'lrth port.s waTe negligible. 

The bulk of the prawns captured within the lIloray Fir'ch arG 1anded at Lossiemouth. 
Table 111 gives details of these landings by months for the years 1950, 1951 and 1952. 

TL=:~2.TI.; ':' •. 

The commoraia1 landings cf •. ,,·c.':!:?!2~_":::"~. at I.ossi8110"th from the 
Moray Firth by months for years 1950, 1951 a;d 1952. 

Month 
1950 1951 1952 

'Ileight cwt. WGight ewe. Weight cwt. 
._---~-----

January 209 70 138 

February 111 38 21 

March 162 241 187 

April 59 152 111 

May 13 - 76 

June 23 56 468 

Ju1y - 102 300 

August 42 138 ;:;·5-1: 

September 44 232 314 

October 78 207 159 

N",vember 155 134 211 

Decemhor 194 183 345 
---._--"--

! Total 1095 1553 2684 
I 

(0') Th" Firth cf Clyde. 

The main port at which prawns are landed from thu fishing grounds of thc Firth 
·f Clyde is Ayr. Th8 landings at this port are givon in table IV, by months, for thc 
yoars 1950, 1951 and 1952,t 

TABLE IV 

The c"llllllereial landings of Nophrops norvegicus at Ayr frem the Firth 
of Clydo, by months, for thc years 1950, 1951 and 1952, 

Month 

January 

February 

March 

April 

May 

June 

Ju1y 

August 

September 

October 

N ... vember 

December 

I 1950 I 1951 1952 d 
Weig:ht ewt. Weight "",t. Weig;b:l;.~wt ' __ 

100 

83 

105 

9 

77 

217 

55 

16 

29 

3 

20 

29 

20 

73 

120 

119 

I 
i 

30 

1;; 

lc; 

1 

J.o 

1 r'5 

13 

I 29 I 

--+-'-'~---t 
Total 646 _~~~_, ___ L,128 ... 
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The oapture of prawns is inoidental to seine-net fishing for whi te fish, The 
size of mesh employed is 70 nun. The prinoipal prawn areas are the mJ.ddle :,::'ounds of 
the lower ClydG, around An'an and south to beyond ABsa Craig. DCOG sionally, landings 
from these grounds are also made at the adjaoent ports of StranraOl', Fortpatriok and 
Campbel town, bat the quanti ties landed at eaoh of these ports d,,,'ins the whole of 
1952 averaged only uround 7 cwt. 

(d) Other AreQs. 

Very ocoa,sional small landings of prawns were made during 1052 at. most of the 
niljor Scottish ports, The largest were at Aberdeen, where Swedish motor trawlers 
marketed 29 cm. from fishing grounds about 200 miles out. Belgian t.,'awlers landed 
22 cm. from Icelandic wate!'s, and British trawlers landed 17 cvrt. f,.om North Gea 
grounda. In all case s the capture of prawns was completely incident"l to 't;h"t oi' 
white lish, L'mdings at Oban during 1952 totalled about 15 cwt" beine; taken by 
seine-net boats workir.g in the Minch. About 10 cm. were landed "'( S~;ornoway from 
the seine-net grounds in the northern Minch from Tiumpan to near the Butt. of tewis. 
Landings at Lerwick by Shetland seine-net ve ssels operating locally" =inly in tho 
neigbourhood of B'lrra Voe, totalled about 10 cwt, It is un1ikely that the tot.al 
landings outside the main grounds of the Firth of Forth, Moray l'ir'ch and Firth of 
Clyde exceeded 120 cwt. in 1952, or 100 om. in either 1950 01' 1961 ('fable I). 

4. TEE COMPOSITION 01' THE STO~~S 

Table V (see page 8 ) shows the overall percantage composi tion of 16 
sampIes of l:L~J2hrops norvegicus taken in the Firth of CIyde during 8eptember 1927. 
Whilst there ncey be overall annual variations in the stocks, these do.ta may be 
expected to re fleet the prinoipal features of Nephrops populations in waters 
adjacerrt to Scotland. 

The same data are reproduced in Fig. 1, (see pagalo!, The ge ar omployed was 
an Otter trawl with a 70 mm. ood-end mosh fitted with a small mesh att.e.chment. The 
catches from both cod-end and small:ll1('.eh attachment have been summ8d, 1t. will be 
observed that tho minimum length for berried females is 7 - 8 cm" beyond whiüh 
the porportion of borried females to total femalos increasos up to atout 15% at 
and above 120m, Fer lengths at which the femala prawns are im:nature c' t.he sex 
ratio shows a proponderance of females, but with the progressive increaso in t.ho 
p:r.opv::'t2(';R D~n berried females between lengths 8 and 12 affi", the ovo:::,al1 ßex ratio 
gradua11y beuomes reversed and males predominate. Tho maxim".m rccorcled length 
for any fem:.tle pra.vm 1IV9..S 18 cm., and the proportion above 150m" vvas insignificant,o' 
In this 1ength group only 0.7% of the stock were females. The males, on the other 
hand, were recorded up to an overall length of 24 cm. Whilst -ehe posse.billty Oi. 

migration c"nClot be excluded, the most likely explanation for tho ObS(ll'ved chango 
in the sex ratio with increasing length is that with onsot of: ma·',,;.r:.ty t.h8 moul:~i:rF: 
frequency ("nd consequently growth) amongst females is reduced to a ~(J':el we11 
below that for ,müBs, Other observations on the sex ra.tio ".re giV811 by Barnos ,nd 
Bagenal (1961) '" 

Ta1013 VI (S08 page 9 ) gives details cf the escapes, 10y leniS~;' ßrot,ps für 
all classes of prawn, into the sma11 mesh attachment from t.ho cod-cmd of 70 mm. 
meeh in s ix h8:o.1 S carried out in the Firth of Clyde during September 1927. 

'rho So. 11',' ('ata are dcpioted in the graph Fig, 2, (see par;o '-ci). H 'vill bo , 
seen that the BO~/;} release point lies about overall length :;cm" J',_':; ·-~,:<'.r3 1cmgth 
8 .. 8% of tho ~Ccn:,.a=,(j prawns were berried" 
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5, DISTRIBUTION 

(a) Adults. 

The adult stage of Nephropa ~arvegie~ is of widespread oooti~enQe in the 
Soottish ~~ters, mainly on bottoma of mud or muddy $and. The looat.1on of the 
commeroial fishing g~ounds i8 shawn in tig. 3 (see par,e11 ), whioh ~lsa indioates 
stations at whieh the Fishery Research Ship "EXPLORER' has taken speeHie q1.lantl.
ties of pravffiS in the Otter trawl duri~ the per iod 1947 to 1952, inolusive, at 
all seasons. Tho intensity of sampling on tho east of Sootland far exoeeds that 
on the west" Tho data eannot necessarily be takE~n as oovering the tull distri
bution of Nephrops and, due to the limited research ship sampling, are not 
suitable for investigation of seasanal changes in distribution, Apart fram the 
eommercially oxploited grounds, Nephrops norvegious are relatively abundant in 
the araa oontrod about 40 miles north-east from Buchan Neea. Ta tha west cf 
Scotland they are widely, though not densely distributed throughout the Minoh, 
and a considerable concentration exists in the south" cf this area to the west ane. 
south of Barra" In addition to the commercial1y exploited grounds in the Firth 
of Clyde, the research ship records show a concentration of prawns in the !ounds 
of Islay and Jura, The majority of hauls ware taken in depth ranging be~roen 50 
!!.nd. 180 metre s, 

(b) Larval Stages, 

The oecurenC0 of larvae of iephrops norvegicus in the plankton heuls 
taken by F.R.S, "EXPLORER" during the years 1941 to 1952 inalusive, 18 shown in 
Fig. 3, (see pagelI). In the routine sorting, eBtimates have been made 01' the 
larvae 01' Nephrops, such as rare, fair, Gemmen, eta, These have been censerva
tively interpreted numerioally aB !ilthe figure. 

Tabla VII shows the seasonal fluatuation in numbers of larvae taken in 
the plankton hauls, 

Table VII. 

ApprOJÜmate numbers 01' larval N;hrops nonreglaus taken in 
plankton hallIs by F.R.S, "EXPLO 'R" during t e period 

1947 to 1952, inolusive, by months. 

Jan, reb, Iilal". Apr. May Jun. Jul. Aug, 

4 9 148 82 18 

Sept. 

3 

Oot. 

a 
Nov$ Deo. 

Th" main hatching soason appears to be in May, and taUs off thereafter 
in June and In depths down to 100 metres thera was no noticeable regular 
variation in clen3ity with depth, The distribution of the larvae oorresponds 
roughly wi th the observed distribution of the adults. 

6. HEUT IONSHIP OF OVERALL LENGTH TO 
CARAPACE LENGTH, 

In vlo"N of the greater consistenoy in measurement of the carnpaoe, it is 
oustomary to prefer this to tha moasurement of overall length. Fig, 4 (see pagen) 
shows the relationship between the length from the hinder end of tha oye socket 
to a point at the same level on tha posterior end of oarapaoe, and the overall 
length from t:1() -I;ij1 of tho rostrum to the end. of the tel son, exoluding the setae. 
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7" DISCD3B ION 

The 1ncreas6 in the market value of prawns in Scotland over the period 
1950 to 1952 and the oor:respoC'ding increase in landings suggest that the ex
ploitation of this shellfish ~s likely to increase further. There appeara 
to be acope for the extension of t.he fishery to populations not now exploited. 
The fishery, at present. 1s la:-gely incidental to the capturG by seine-net 
vossels of white fish, and any pronounced change in this rolationship aeems 
unlikely. On the other hand, given suitable gear, there should bo the possibi
lity of a profitable prawn fishery by small motor boats. Such a development 
might be of especial bonefit on the west coast of Scotland where stocks at 
present unexploited are known to oxist. 

The regulations at prosent limit the seine-not to a minimum mesh of 70 mm. 
when used for the capture of white fish. Tho law !llso provides that persons 
fishing for shellfish only are oxcluded from the provisions. However, prawns 
are eaught with these nots and a 70 nM. mosh oorresponds to a 50% release of 
prawns cf ab out 9 cm, overall length; this allows for a proportion of 
females reaching maturity" 'rhe introduction of an 80 mm. minimum mesh, as 
noW proposed, would provide a further and adequate margin cf safety in this 
respset. On the other hand, consJ,deration of a minimum permissi1:>le mesh size 
specifioally suitable for prawns may become necessary should a fishery 1:>e 
developed exclusively for 'ohem, 

The stocks of Nephrops norvegicus in the Firth of Clyde ware praotioally 
Ullexploited commercially in"i--:92'r:-The data for length composition r8cerded 
for that year, therefore, rela'oes t.o an almost lliltural popu11ltion. Tho 
results suggest a rolatively high natural morta1ity. This would, however, 1:>0 
decreased by commercial exploitation. Storrow (1912) describing the pruwn 
fishery from North Shields, suggests that the absence of 1:>erried females in 
winter is due to a migratory habit whoreby they are not taken in the trawl. 
Such !t habit could acc01mt for the lew percentagG of berried females reoorded 
in the present data. On the other hand, there appears to be no need for such 
a theory to account for the variation in sex ratio', The .falling off in the 
proportion cf total females to males with the onset cf maturity could a180 
be attributable to the probabI:! lowar frequency of casting in the mature femal". 

The numbers of larvae of' N~phrops norvegious taken in plankton hHuls 
indicate May H8 being the peak period for hatching. The concentration o.f 
larvae falls off during ,Tune end July, Whilst a few larvae Hre taken in 
other months, it seeme likoly tha+, normally not more than ono brood is 
produced annually. 

Be SGMMARY 

(1) The commercinl h,ndings)f N.ElEhrops norvegicus in Scotland for the years 
1950 • 1952 are det.ailed. 

(ii) The oomposition in I'8Spect of size and sex of a relatively unoxploited 
stock of prawns i8 givenc 

(iii) Th" 50% release poJn:-, 1'0" ;):cawns by a net. of 70 mm. mMh i8 at about 
overall length 9 cm o 

(iv) The distribution, aa 3hm;," by research ship data, for both adults and 
larvae of Nephrop8 norv~~~<o~':'''. :L1. Scottish waters 18 outlined. 

(v) The m!tin period of hat uh",:ig cf Ogg8 is May and June. The female 
produces not more than on'", ',,,ocd. ammally. 
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Fig, 2 

Fig. :; 

Fig. 4 

Rap. Dove MaI'. Lab" N.S •. , 1, 10. 

Legends 

The overall percentage composition, length amd sex of 
16 samp1ss of Nephrops norvegicus taken by Otter trawl 
with small mesh attaohment in th6 Firth of Clyde during 
September 192 7. 

The percentage escapes by cach centimetre length group of 
Nephrops norvegicus through the 70 mm. codend mesh ef an 
Otter trawl into the small mesh attachment in six hauls 
carried out in the Firth of C1yde during September 1921. 

The distribution and density of thB adults and larvae of 
Uephrops norvegicus in Scottish watera. The commercial 
fishery relates to 1952; th6 circles represent th8 numbers 
of larvae taten per 15 minute plankton hau1 with 1 metre 
net ovar th8 period 1947--1952; numbers give landings of' 
adult Nephrops no~~e.ßicus taken in ths Otter trawl by 
F.R.S. "EXPLORER" over the same period. 

UsP';"'ops norvegicus. Regression of carapace length on overah -iengi:;h. 
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Overall 
length 
in cm. 

Males 

Hon-berried 
females 

Berried 
females 

!tll female s 

Ul elasses 

°ercentage 
lerried fe
laIe S of total 
'emales 

lex ratio: 
'ercentage of 
otal females 
fall elasses 

3 

0.01 

0.01 

0.01 

4 

0.26 

0.53 

0.53 

0.79 

t 

Table V. 

The pereentage composition. length and sex, of 9,850 Nephrops norvegicus taken at 
16 stations in the Firth 01' Clyde during September 1927. 

Data for Otter trawl and small mesh attaehment have been summed 

---------,--~,~ 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

0.22 0.42 L36 3.42 8.58 11.64 10.83 9.36 7.21 5.38 4.36 3.67 2.82 2.33 1.90 1.20 0.90 0.27 0.04 0.02 

0.41 0_ 86 1.87 3.75 6.65 4.80 2.03 0.84 0.21 0.05 0.01 0.01 0.01 0_01 

0.01 0.08 0.63 O~ 53 0.25 0.17 0.03 o 01 0_02 

0, -1.'1, 0.86 L88 3.83 7.28 5.33 2.28 1.01 0.24 0,06 0.03 0_01 0.01 0.01 

0.63 1.28 3,24 7.25 15.86 16.97 13.11 10.37 7.45 5.44 4.39 3.68 2.83 2.34 1.90 1.20 0.90 0.27 0.04 0.02 

0.53 2.09 8.65 9.94 10.96 16.83 12.50 16.67 

67.09 65.08 67.19 58.02 52.83 45.90 31.41 17.39 9.74 3.22 1.100.68 -

Total 

76.19 

22.05 

1. 73 

23.78 

99.97 

99.97 

.'g 
Il'! 

'" 
'" 
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Totals 

, Percentage ! 
! 

Escapes I 
I I 

I 

TABLE VI 

Th •. escapes oi' Nephrops norvegicus from the 70 mm. mesh "od-end of an otter trawl into 
the smal1 mesh attachment. Data rerates to a11 "lasses of pra'WIls taken in 

six hauls carried out in the Firth of Clyde during September 1927. 

I I ! -
3 4 5 6 7 8 9 10 11 12 

I 
Ex. R. Ex. R'I Ex. R Ex. R Ex. R Ex. R. Ex. R. Ex. R. Ex. R. I Ex. R. 

I I 
! 

I 
, , I I , I I 

12 1 41 50 I 48 I o I 0 

, , 
68 130 87 112 (l () 0 0 0 °1 2 2 '7 107 

01 34 123184 0 (} (} 0 6 2 10 9 74 46 227 1301202 83 124 64 

1 0 78 ° '44 0 78 3 106 11 148 35 85 28 42 37 15 39 14 45 
! 

I 
0 0 0 0 4 0 0 0 18 2 22 7 11 20 8 14' 2 20 0 14 

54 114132 0 0 0 0 3 0 12 6 44 11 50 45 119 9 84 4 66 

o I 0 0 0 0 0 0 0 10 14 33 45 62 238 68 309 17 257 6 < 182 

\t; 0 78 0 57 2 '". 'f"" 334 190 480 580 400 670 157 570 60 478 

100 100 96.6 91. 7 81.4 63.7 45.3 37.4 21.6 11.1 

I I 

I 13 14 15 I 
I 

Ex~ R'IEx. R. Ex. R. 

I J 

I I 
3 94 I 1 66 0 38 ! 

43 I 2 
I 

3 33 

I 2 21 
I 

4 28 1 26 I 0 23 

I 
0 13 0 5 0 3 

0 41 0 23 0 18 

1 127 0 91 0 66 

11 346 4 244 2 169 

3.1 1.6 1.2 
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- --, Males 

-- - -,- --Total Femal<ls 

...... " Berried J:<'lImalea 

'/ 

11 \ '-" \ 

/i' \ ~ 
4 :/- 10

,,,, •• "." ....... ~'. 
--- ~ . ".~ .. , -- .-----.. -------01 ___ . 4, "'-?--""ii'~-12-"~i416 113 20' 22 24 

överall Length in omB. 

Pit 1 Tho overall porcentage composition, length and sex cf 
- - - - 16 sample~+J?!.}TophE.OJ:.~!2'el$i~ taken by Otter trawl 

with smal1vat1::achlnoni; in tho Firth cf Clyde during 
September 1927. 

100 •. .-

I!O ._ 

, .. a 
I 60 

1l<l 

~ 

~ 
240 

se 

20'-

Fie;, 2 

50 % 

" 

• 

.~ 

OJ a " --J ~'---""' ,; ---'l;<i ··----l§ ] 5 

Overall Length in OIDS. 

Pig, 2 Tho porcentago oscapes by each centimetre length group cf 
- - - - Nephrops norvegicus through the 70 mm, <lodend mesh oi' an 

Otter trawl into the snmll mesh attaehment in "ix he uls 
carriod out in the Firth oi' Clyde durine; September 1927. 

, 
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i'ishe",y rele.tes fo 1952; th13 signll:1::ure"r rElipl"e5em, o,,~ ,,', 

af larvae taken per 15 minute plankton häUl with 1 matre net 
ovor the period 1947-1:'152; numbers giv€> länding~ <Ir adult 
Nephrops norvegicus taken 1.n the Otter trawl by FRS EXPLORER 
owr the-iame-period, 

s' '{ ,_ Ei 54.3 2 
I IT" ~. :..-=--,... 1 0 1 " ~. 

~ f 
I I --1"--'-'---'1" - " " 

61" ' '''-'''r'' I I I i r---t-""'l' 
.. Fir~~! 1-- . 1~1 I ~1 I, ---1 61· 
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