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L. INTRCDUCTION

Tha prawulj(Nephrops norvegicus, Leach) is of general occurence in British
wabsrs and is sbundant in certain localitiss. On the other hand, the British
market was formerly very limited and the stocks were not then exploited commer-
cially to any significant extent, OF recent ysars a market has doveloped
alongside a considerable inerease in the landings of the prawn, which now con-
stitutes a worthwhile part of the income of certain vessels (Table I). The
tobtal value of landings in Scotland during 1852 was over £ 20,000, '

TABLE I

The commercial landings (in owt.) of Hephrops norvegicus in Scobtland
during 1550 - b2,

1850 1851 19852

South-sast Scotland and
Firth of Forth,....es 1153 2189 2844
Moray Firth s.uveveoeos 1095 1553 2738
Firth of Clyde vvviveue 646 429 128
Others{spproximate),,.. loo loo 120
Total.eesiesnscesennans 2994 4281 5830
Average value per cwt., 37/~ 54/ - T2/

w

Apart from the interest attaching to population investigations of a stock which .
is in transition of exploibation from the relatively unfished stats, the possibility
that landings will continue to increase makes 3t desirable that investigations should. o
bz carried out on this speciss, : o

Acknowledgement is due to the Fishery Officers of the Scobtish Home Department
for their genmerous co-operation in supplying details of landings sto,

2,  MATERIALS AND METHODS

Data giving the landings of the prawn (Nephrops norvegicus)have been collected
for all Scotbtish Fishery Districts through locsl Fishery Officers for the vears
1850, 1981 and 1952, 1In addition, observations by the Fishery Ressearch Shap S
"EXPLORER" on the composition of the stock and measursments of the overall length
ars available from certain grounds during the late twentiss. The samples were gh- -

tained using the Otter trawl with smsll mesh attachment snd thersby afford informa~
tion on mssh selaction., '

The overall lengths and the corresponding carapace lenghhs heve been measured in“a:Tf
sample of prawns taken in the Firth of Forth during June 1983 '

: in order to constituts
conversion data for overall length to carapees length, the lather being the more '

accurate and the conventionally sccepted scientific standard, Information on the

1) . |
The term "prewn" is used also, particularly in Englend, to designate Palsemon
seratus and Pendslus spp. o '




.:;"g.;  .

distribution »f the larvae are derived from enalyses of research ship plangtan hau;$_ *f55;

using 1 m. nets of mesh about 1 mm,

3, THE COMERCIAL FISHERY

The commercial fishery for Nephrops norvegicus in Scotland is centred mainly.iﬁ;.

three areas; the Berwiekshire crast and FIrth of Forth, the Morey Firth and the ' 0

Firth of Clyde (Pig.3), As will be seen in Table I, these arsas constitute, by fer,
the greatest proportion of the tatal landings for Scotland. S

{5} The Berwickshire coast end the Firth of Forth,

Table II shows the sum of the landings of Nephrops norvegicus for the pﬂrts.ofli.,fiff

Eysmouth, Dunbar and Anstruther, by months, for the years 1950, 1951 and 1952,

TaBlE II

The commercisl landings of Nephrops norvegicus from the south-ecast coast of -
Scotland and Firth of Forth by months for years '
1950, 1851 and 1952.

1980 1951 1952
Month Welgnt owt, Welght owt, Vleight owt,

JERUsLY 1ol 19 143
Fabruary 93 61 187
March 23 ' 39 429
April ‘ 1 7 117
May 43 1 13
June 258 1 lol
July ) 157 74 512
August 121 243 451
Beptember 268 470 516
Ootober 81 . B3b 211
November 129 282 169
Decembar 99 487 195
Total 1183 2199 2844

The prinecipal fishing grounds extond in a belt about 2 milo and & half wide
from about 6 1/2 miles north from Eysmouth along the coast to the outer resches of
the Firth of Forth. The fishery from Er-omouth extends as far as 3 1/2 to 4 miles S
north-east from Fasteastle Point, Tho rocus of the Firth of Forth fishery is around - -
the May Island, particularly to the south and cast, e

The capture of Nephrops norvegicis is mainly by smaller seine-unet boats, up teo
S0 ft., and %o a large extent is incidental to the capbure of white fish, although

seiners also shoot with the primary object of taking prawns, Tho net used is the stan- it

dard Denish seine, the mesh being governcd by regulabions, which at presant in the

Byemouth district permit a Vo mm. mesh, but around the May ITsland a minimum mssh of
loo mm, is 1n fores. :

(v) The Morey Firth. o
The principal fishing grounds lie towards the south-east end of the Firth(Fig,3).
The fishery is prosecuted by seine-net boats using 8 net of To mm, mesh and is in

che main incidental to the capture of white fish, Certain smeller boats, however, - , -?

fregquently shoot with the prime objeet of capturing prawns,



e _ : e _ e
landed et Frasarburgh
I additlon to the above, in 1952, 54 ocwb, of prawns wers
' frﬁm.?ishing grounds aboub 1; miles north from Aberdour, Landings ab o%her Mﬁray
Firth ports were negligible, _

The bulk of the prawns capbured within the Moray Firth are landed at Lasslemouth,'f
Table III gives details of these 1and1ngs bv months for the years 1950, 1851 and 195& o

The commercial landings of s morvegious at Losslemeuth from the _': ;
- Moray Firth by months for the years 1960, 1951 end 1982,

1950 19561 1952

Month
Weight owt, Weight owh, Wsight owt,

January 209 70 138
February 111 28 21
Harch 182 241 187
April 59 152 111
Mey 13 = 76
June 23 56 468
July o loz Bo0
August 42 138 LE4
Beptember 44 232 314
October 78 207 158
Nevemher 155 134 211
December 194 183 345

Tobtal 10895 1563 2684

{c) The Firth of Clyde.

The main port at which prawns are landed from the fishing grounds of the Firth
~f Clyde is Ayr. The landings at this port are given in table IV, by months, for the
yaars 195c, 1851 and 195Zs

TABLE IV

The commsrcial landings of Nephrops norvegicus at Ayr from the Firth
of Clyde, by months, for the years 1950, 16561 and 1852,

Month . 19Bs 19561 1962
Walght cwt, Woilght owt, Weipht owt,
Janvary - 16 -
February - 29 3o
March loo = in
April 83 - Lo
May iod 3 i
June 8 2o . io
July - 29 ; .
Aygust - 20 5 .
September - 73 13
October 77 120 bous
Havember 217 1ig o0
Deconber 55 ~ lo
Tobal , 646 429 128




The capture of prawns is incidentsl 1o seine-net fishing for white fish, The

size of mesh omployed is 7o mm. The principal prawn areas are the middle rrounds Qf"_3 €
the lower Clyds, around Arran and south to beyond Allsa Craig, Cecosionally, landings - -
from these grounds are also made at the adjacent ports of Stranraer. Forbpatrick and ..
Campbeltovm, bub the quentities landed at each of these ports during the whole of =

1952 averaged only around 7 owt.

(d) Other Areas,

Very ocoasional small landings of prawns were made during 1852 at most of the
rajor Scottish ports, The largest were at Absrdeen, where Swedish mobtor trawlers - -
marketed 29 cwt. from fishing grounds about 200 miles out. Belgian trawlers landed - -
22 owt, from Icelandic wabers, and British trawlers landed 17 cwt. from Nerth Sem
prounds. In all cases the capburs of prawns was completely incldental to that of
white fish, Landings at Oban during 1982 totalled about 15 cwt,, being taken by =
soine-net boats working in the Minch, About lo owh, were landed at Stornoway from . -
the seine-net grounds in the northern Minch from Tiumpan to near the Butt of DLewis.
Landings at Lerwick by Shetlend seine-net vessels opersting loocally, mainly in the
neigbourhood of Buarra Voe, tobtalled about lo owh, It is unlikely that the total
landings outside the main grounds of the Firth of Forth, Moray Firth snd Firth of
Clyds excseded 120 owh. in 1952, or loc owb, in either 1950 or 1951 (Table 1),

4, THE COMPOSITION OF THE STOCKS

Table V {see page8 ) shows the overall percentage composition of 16 o
samples of ¥ephrops norvepicus baken in the Firth of Clyde during September 1927, . .
Whilst there mey be overall ennual variations in the stocks, +thess data mey be
sxpscted to reflect the principal features of Nephrops populstions in waters
adjecent to Scotland.

The same data are reproduced in Fig, 1, (see pagelo}. The pear employed waé.ﬂff
an OFter trawl with a 7o mm. codeend mesh fitbted with a stmll mesh attechment. The . -
catohes from both cod-end and smell mesh attachment heve been summed, It will be

observed bthat the minimum length for berried females is 7 - 8 cm., beyond which.
the porpertion of berrisd females to total females increases up to aboutb 15% at
and above 12 om, For lengths at whish the fomsle prawns are immature, the sex
ratio shows a proponderence of femsles, but with the progressive increase in the
propesticn of berried females botween lengths 8 and 12 com. the overall gex ratio
gradually bocomes reversed and males predominate. The maximum recorded lengbh

for any femile prawn was 18 om., and the proportion sbove 15 om. wes insignificant, -
In this length group only 0,7 of the stock were females. The males, on the othor
hand, were recorded up to an overall Iength of 24 om, Whilst the possibility ou
migration cannot be excluded, the most likeoly explanation for the observed change

in the sex retic with incressing length is that with onset of maburity the moultinsm

Traguency (and consequently growth) amongst females is reduced to = level well

below that for males, Othsr observations on the sex ratio are given by Barnes snd

Bagensl leEi)a

Table VI (see page® )} gives details of the escepes, by length eroups for
g£ll classes of prawn, into the small mesh attachment from the cod-ond of 7o mm,
mesh in six heulis carrisd oub in the Firih of Clyde during September 1927.

b ey k4 % s o / .

The spwe data are depleted in the graph Fig, 2, lsee page 9. It will be
sgen that the 5Sop release point lies about overall length Zem. 4% nis length
8,8% of the lemalo nrawns ware berried, '



5, DISTRIBUTIDN

(&) Adulits,

The adult stage of Nephrops norvegleug iy of widsspread cccurence in the
Beottish waters, meinly on bottoms of mud orf muddy sand, The loestion of the _
commercial fishing grounds is shown in Figs 3 (#eo pagell), which also indieates -
stations at which the Fishery Ressarch Ship "EXPLORER" has taken specific gquanti-
ties of prawns in the Otter trawl durimg the perlod 1947 to 1952, inclusive, at.
a1l seasons. The inbtensity of sampling on the east of Secotland far exocseds that
on the west, The date cennot necossarily be teken as covering the full distri-
bution of Nephrops and, due to the limited research ship sampling, are not
suitable for investigation of semsonal changes in distributicn, Apart from the _
commercially oxploited grounds, Nephrops norvegious ars relatively sbundant in
the arsa contred about 40 miles north-sas% from Buchan Ness., To the west of
Secotland they are widely, though not densely distributed throughout the Minch,
and e considersble concentration exists in the south of this area to the west and
gouth of Barra, In addition to the commercially exploited grounds in the Firth
of Clyde, the research ship racords show a concentration of prawns iw the Bounds.
of Islay and Jura, The majority of hauls were taken in depth ranging batwean 5o
and 18c metres, T

() Larval Stagaes.

The occurence of larvee of Hephrops norvegicus in the plankton hauls
taken by F.R.8. "EXPLORER" during the years 1947 to 1952 inclusive, is showmn in
Pig. 3, (see pagell), In the routine sorting, estimates have been made of the
lervee of Nephrops, such as rere, falr, common, ete, These have been consorva-
tively interpreted numericelly &s in the Tigure.

Table VII shows tho seasonal fluctuation in numbers of larvae taken in
the plankbton hauls.

Tab},e ?I I %
Approzimate numbers of larval Nephrops neorvegiocus teken in

plankton hauls by F.R.5, "EXPLORER" during the period
1947 to 1852, inclusive, by months,

Jan, ZIeb, Mar, Apr. May Jun. Jul., Aug, Sept. OCOot. ¥Wov. Dsoc,
- - 4 8 l48 82 18 - 3 & - -

The main hatching season appears to be in May, and tails off thereafter
in June and Jiiy. In depths down 40 loo metres thers was no noticeable reguler
variation in density with depth. The distribution of the larvae corresponde
roughly with the observed distribution of the adults.

8, RELATIONSHIP OF QVERALL LENGTH T0
CARAFPACE LENGTH.

In view of the greater consistency in meesurement of the ecarapace, it is .
customary to prefer this to the measurement of overall length, Fig, 4 {ees pagel }
shows the relationship betwsen the length Ffrom the hinder end of the eye socket
to 8 point ab the same level on the posterior end of sarapacs, and the overall
length from the +ip of the rostrum to the end of the telson, excluding the setas,



7. DISCUSSTION

The incresse in the merket vealus of prawns in Scotland over the period _
1980 to 1982 and the corrsspomding increase in landings suggest that the ex-:
ploitation of this shellfish is likely to increase further. There appears
to be scope for the extension of the fishery to populations not now exploited. -
The fishery, at present, is largely incidental to the capture by seine-net
vessels of white £ish, and any pronounced change in this rolationship seems
unlikely. On the other hand, given sultable gear, there should bo the possibi- .
lity of a profitable prewn fishery by small motor boats, OSuch & development. -
might be of especial benefit on the west coast of Scotland where stocks at
present unexploited are krown to exist, :

The regulations at present 1imit the secine-net to & minimum mesh of 7o mm,
when used for the capture of white fish, The law also provides thet persons
fishing for shellfish only are oxcluded from the provisions, However, prawns .
are caught with these nets and s 7o mm, mesh corresponds to & 5o release of
prawns of about @ em. overall length; this allows for a proporbtlon of '
females reaching maturity, The introdueticn of an 8o mm, minimum mesh, as
now proposed, would provide a further and adequate margin of safety in this
respsct, On the other hand, consideration of a minimum permissible mesh size
speaificenlly sultsbls for prawns may become neeessary should a fishery ba
developed exclusively for them,

The stocks of Nephrops norvegious in the Firth of (lyde were practically
unexploited commsrelially in 1927, The data for length composition recorded
for that year, therefors, relates to an almost natural populetion, The
rasults suggest a relatively high natural mortality. This would, however, be.
decreased by commercial exploitation., Storrow (1812) describing ths prawn
fishery from North Shields, suggests that the absence of berried females in
winter is due to a migratory habit vhereby they are not taken in the trawl,
Sueh a habit could account for the low percenbagse of berricd females recorded
in the present deta. On the other hend, there appesrs to be nc need for such
& theory to acccunt for the varistion in sex ratic, The falling off in the
proportion of total females to males with the onset of meturity could also :
be attributable to the probably lowsr frequency of casting in the mature femela.,

The numbers of larvaee of Nephrops norvegicus taken in plankton hauls
indicate May as being the psak pericd for hatching, The concentration of
larvae falls off during June and July, Whilst a fow larvee are teken in
obher months, it seems likely that normally not more than one brood is
produced annually.

5. SUMMARY

{1} The commercial landings ~f Nephrops norvegicus in Scotland for the years
19860 ~ 1852 are detailed. '

(i1) The composition in respect of size and sex of a raelatively unexploibed
stock of prewns is given. :

(11i) The 5o release podnt Ier srawns by a net of To mm, mesh is st aboub
overall length 9 cm,

(iv) The distribubion, as shown by resenrch sghip deta, for both adulbs and
larvee of Nephrops norvegicns in Scotlish waters is outlined,

(v} The main period of hatching of egge is May and June., The female
producss not more than one brocd smuslly,
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Legends

™Meg. 1 The overall percentage composition, length smd sex of
16 samples of Nephrops norvegicus taken by Otter trawl
with smell mesh attachment in the Firth of Clyde during
Septenber 1927,

o e

Fig., 2 The percentage sscapes by cach centimetre length group of
Hephrops norveglous through the 7o mm, codend mesh of an
Otter trawl into the small mesh attachment in six hauls
carried out in the Firth of Clyde during September 1927.

o e s

Fig. 3 The distribution and density of the adults and lervae of
Hephrops norveglcus in Scottish waters, The commercial
Tfishery relates to 1952; the circles represent the numbers
of larvee taken per 15 minute plankton haul with 1 metre
net over the period 1947-1852; muwbers give landings of
adult Nephrops norvegicus taken in the Otter trawl by
F.R.8, "EXPLORER" over the same period.

[T

Fig. 4 Nephwops norveplcus. Regression of carapace lenghth on
overail lengih,

i 507 s i



Table V.

The percentage cemposition, length and sex, of $,850 Nephrops norvegicus taken af
16 skations in the Firth of Clyde during Sepbember 1%27.
Data for Otter btrawl and small mesh attachment have been summed

inerail
‘length
in om.

iMaEes

Hon~herried
females

Berried
females

411 females
813 classes

lercentags
erried few-
mies of total
*smales

wax rabio:

arogntage of
obal females
f 281l classes

- 0.26 0.2 0.4z 1.3%6
0,01 0.B3 (.41 ©.86 1,87

- o w - 0,01
0,01 0.53 0.41 0.86 1.88

0.01 0.78 0.6% 1,28 3,24

3.42

&.75

0.08

3.83

2,09

g 10

8,58 11,64

6,85 4.80C

0.63 (0.53
7.28 5.33

15,86 18,97

8.65 9,94

- B7.00 65.08 67,19 58,02 B2.83 45.90 31.41

11 1z 13

16.83 §.36 7T.21

2.03 0.84 0,21

0.28 0.17 0.03
2.28 1.01 0.24

13,11 10.37 7.45

10.96 16.83 12.00

17.3¢ 9.74 3&.z22

14
5,38
0.08

G ol

C.06

16,87

1.10

15 18 17 18 1% 20 21 22 23 24 Total'

4,36 3.67 2,82 2.33 1.90 1.20 0,90 0.27 0.04 0,02 76.19
0.01 0.01 0.01 0.01 = =  ~ = = . 22,05
0.02 - - - " T 1,73
0.08 0.01 0.01 0.01 = =~ = = = - 2378

4,35 3,68 2,83 2,34 1.90 1,20 0.80 0.87 0,04 0.02 69.97

- - - = e = e e -« 99,97

0.8 - - o= - - - - - -

‘5 e9ud



the small mesh attachment.

TABLE VI

The sescapes of Wephrops norvegicus from the 7o mm. mesh cod-end of an Otter trewl inte
Data relates to all classes of prawns taken in
six hauls carried out in the Firth of Clyde during September 1927.

Longth in 4 & 8 g 31 12 13 . _
Dscapes = . B ¥x. R{ Bx. Rl Bx. B.} Bx. R.{ ®x. ®. {Ex. R Bx. R. Ex. R . R. R,_
zatained® : : -
Faul No. 1 o 0 2 7 121 41 Bp | 48 88 {30 87 112 107 3 G4 66 35:
L ) 10 34 74 46227 130[202 123184 83 |24 64 3 43 33 21 |
now 78 78 106 111148 35 85 28| 42  37(15 39 |14 45 4 28 26 25
"o g o 0 18 22 7111 20! &8 14l 2 20 {0 14 o 13 5 '5“
w5 o 12 44 50 45| 54 114! 32 118) 9 84 | 4 56 o 4l 25 18
v g 0 o 10 33 45 62 238 68 309(17 257 | 8  -182 1127 91 66
Totals 78 100 014 49 334 190 (480 5BO 400 870157 70 {60 478 | 11 346 | 4 244 169
Percentage 100 100 91.7 | 81.4|63.7 45,3 21.6 11.1 3.1 1.6 .2

Escapes

37.4
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Fig. 1 The overall percentapge compesition, length and sex of
16 samples of Nephrops norvegicus taken by Otter trawl
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T Nephrops nervepicus through the 70 mm. codend mesh of an
Fitor Erawl into the small mesh attachment in six he uls
carried out in the Firth of Clyde during September 1927.
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