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Abstract

This preliminary report presents data on the scyophomedusae collected by four
vessels during the international O-group gadoid survey, together with data from a
survey north and west of Scotland. These surveys were conducted between 5 June
and 5 July 19790 The species caught v/ere Cyanea capillata CL.), ,9yanea lamarckii
(Peron and Lesuer) and Aurelia· aurita CL.).

These species lare, as in previous years' surveys, most abundant off the coasts of
England, Scotland, around Orkney and in the area fished north-west of Denmark.
~anea capillata was more abundant than Cyanea lamarckii and more widely distributed
than Co lamarckii or Aurelia ~ita. Aurelia was the most abundant species off the
Scottish coast. Cyanea lamarckii was the most abundant species in the area fished
north-west of Denmark. The size frequency distributions for five sub-areas are
tabulated for CYanea spp. and the opportunity for commensal association between
Cyanea spp. and the five main gadoid species is assessed. The data indicate some
increases in size and number of jellyfish during the survey period and that
opportunity for association was greatest for whiting and haddock, less for cod and
least for Norway pout and saitheo

R~sumt§

Ce bulletin prt§liminaire prt§sente des donn~es sur les scyphom~duses recueillies
par quatre navires pendant l'~tude internationale des gadofdes du groupe 0 avec des
donn~es d'une ~tude au nord et a l'ouest de l'Ecosseo Ces ~tudes ont ~tt§ effectut§es
entre le 5 juin et le 5 juillet 1979. Les esp~ces prises ~taient Cyanea capillata CL.),
Cyanea lamarckii (P~ron et Lesuer) et Aurelia aurita CL.).

Ces especes ont ~te comme dans les etudes des ann~es precedentes les plus nombreuses
au large des cates de l'Angleterre et de l'Ecosse dans la r~gion des Orcades et
ausse dans la r~gion pechee au nord-ouest du Danemarko Cyanea capillata a t§t~

plus nombreuse que Cy~lea lamarckii et plus repandue que f. lamarckii ou qu'
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Aurelia aurita•. Aurelia a -6t6' 1. 'enpe.ee 10. plus nombreuse au large de .la.cote 1 de T
l'Ecosse. Cyanea.·J.amarckiit a'~~t~:l'esp~ce ;ll:tplüS' :nombreti'se' däns"iä '-'r~gionpeCii~e
au nordouest du Danemark. On a fait pour cinq sous-r6gions une classification des
espE)ces de Cyanea sel~n l~ ,~~~.q~e~ce et 10. distribution, ~~, l,e~.,:ta~l:-e~~~~;~~~:.~.:~~~;:l
~valu~ l'occasion du cömmensalisoe entre les espE)ces de' gyanea:et: le~,c~nq,espE)ces
principales~,des:·gadordes~.~O.Les~·doim~esindiquent des accroissemEmts ·de~'tä.ille'et de
nombre des m~duses pendant la dur6e de l'6tude et aussi qua l'occasion du
cornmensalisme s'est pr6sentee le.plus souvent chez le mer18.n.et~'6g1efin,moins
souvent chexaa.:morue :ät:le:mo1ns: 'souvent i:che~'ie'~ti\caud.'nörir6cri'eh·et"'le lieu noir.

Introductiori

~his preliminary report presents data on the scyphomedusae collected during the
internatioilal O-group gadoid sl:U"vey.{of :1979·(BenjäJ:!insen ~&., 1979)~ Also
presented are result.s)from.r.a:sw:vey: to:the;northIand:west 'ot'Scotland,' which •
supplement the datei from the international survey. Results trom previous years
surveys are given by: Hay and Adams (1975); Hay, Adams und Hislop (1976) and,
Hay and Hislop (1977, 1978 and 1979) •
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~he i~~~z:na~ion~ =SUr.v:eYfwas. carried, out'::tri:·the: perfod';13 "Ju~e':t'~ ,5':j~i~~~y~ß',,~:~~
vessels, ,G~.A:I(England),\EXPLORER":'(Scotland) t~'JOHAN~HJOR~·(Nor\I/ay)·and·TRIDENS,.
(~he~:'Netherlaiids) .·'i;~.The!tishing,. gear i" mcthod :and .cxperirilentcil :design~;"'e:re' .aJ.i·~nS'·,~·:
de~cribed-.rei.r,:.~h:'.·1976;s~$Y~~YiP~~,r~~;.'\(1.Q76);' .. !.~1ie':äd~.~~ior;af:·_~~~~eY:'b~'J~:':~
RV-CLUPEA-tlUs-cärried out in the standard ,m:mner~betwecr':':5~and"14 ITunc: .. ~. .., •.

Figures ~t rind 2" sbo\I/ :the,; statl.stical':rectangles: tishcd"by !-e'ach" vess~Ldi&i1;,g~· th~'::~
._' ' _ .. ·w·" .tO. .. '... '..' ," ! •• ' ,.." .. _ °T'·',. .. ,~r, ":1~..
J.nternatJ.onal ·suz:veY•. r!;All: rectangles:J.n :the:standard"surve;y- 'were"fished twice' ", . .-

!~ ..~~~~~f,ij~ting:l:'~s ,~~7E~,..>47E9,i:H7F.9t~·~6~6.:nnd ... 46E9';~~~ich~'ll.~~~':}~5lie~~~~~?:~:,~fF~~;.~~·i
.~~..at~~~t:l:~~.) !ect.ongles;,; .45,E7 ,:.44E7,: ltJF18'::fU1d 4!E7:=-w?re:.:fJ.she~ three~~.~,m~.?;,;l"~~"'::'

' rectangles, outside. the·stahdard:;survey.:areal.(see: Daan)'et'; al.li '1976) were al'so' ." ':'
'fish~~., ~~~~·~e-.~~eic~:~9F4,)!tO~5,~4OF6;140F?i~:39F.5I·and~-38!5~~~h_e;'~~~~·,:~~(e~.~·:b:~~ie=~n~
sam~;.~~gr~~c~.;!~,~.~~~~evar:-ed~froml'.1-1~_days ..·,('~ Thelha~~ wc.::~~:gr.?l;lP?~' aC,9.o.~d~ng. ~~
survey, .. to ,show te;mpornl dJ.fferences" .J.f.. any.. bFigure-: 9: displays' the •aren: fi'shed 7
and-the~reSUifs ,·of...·the: survey:; b'y.:RV6-CLUPEA~:Ü~het scyphomedti"sue;caughF filcencli';haUJ.~
w~r~ i~=n~~ti~·~-!.~c?~ted "und:me~sure~:acro?s ~ the J.~b~:ll~~ ~is~': ~!~~?t~rrj : ~t~was:'~
not always possJ.ble to measure AurelJ.a aurJ.ta (L~) .. as,this·JspecJ.es was'frequently'-
damaged dtiring capture.

., .... " ~ ,-;
.•• ;..J' •• u ..--

• . .' • ' -. •. . . '" - '., ". " ..,.. ~...., J," ~.... ,'.. r"o ~ • ~ ., , .DJ.strJ.butJ.on.and Abundance- .. ,., '.(",',"(" ""," ';"'.;,,:;,) .~nJ <~~,l." o..~ , '.0>-' ,,1.0 ,~~, ....J ,.~
~ . _ • _ .~• .,;.. ~ < ',J f .•:.~.,_ #. r '1r ~ r :-. _', I'\_"';~r' J.:':

'. .""" ..; ....... :" .... r ~ r,~,"" '0"' .~() ,. ~~ .~:.. l)"!~~4.tt"l .. ,,)~~.\ ~~ ~ ..• :J ~ IJ.~") ••• _ •. J. , ..
• -I'. :-.-~~.cJ'-' j ~.~ ...... ~.c ..'." I. _ .•. J.-tJ ..... , A - _. ,.. ,_.','

In inshore 'areas, around, mainland .( Scotland I : Orkney';and' Shetland and ~ especiiUly in;'the
Horay "Fi'rth;','Aureiia: tjti~~:usunllyI the most; a~undD.rit: scyphömedusae_ caüght; :':'it .was::.1.'-; .

also numerou~ in-the"Dre~-StirVeyednorth-\vest of-'Denmark. Although consistently
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present, Cyanea lamarckii was seldom very numerous off the Scottish coast or around
Orkney and Shetland, whereas Cyanea capillata was most abundant in these areaso
However, in the area north-west of Denmark, .2.. lamarckii was very a1;>undant, much
more so than Aurelia or.2.. capillata. Cyanea capillata was more widely distributed
and was more abundant further offshpre than Co lamarckii or Aurelia, particularly
north of 57oN. All three scyphomedusae show;d increased numbers and extended
distribution between surveys one and two~ Scyphomedusae were scarce along the
English coast.

Comparison with Previous Years

As in previous surveys, Cyanea capillata was the most widely distributed species.
In the area east of the Scottish mainland, C. capillata was more abundant in 1979
than in any previous years survey. North of 58°30 ' N (and between Orkney/Shetland
and Norway) Co capillata was, as in previous years, very abundant although less so
and with a more westerly distribution than in 1978. North-west of Denmark,
Q. capillata abundance was similar to previous years.

Compared to previous surveys, Cyanea lamarckii were scarce off the coast of Britain
although more widely distributedo Off the west of Denmark however, C. lamarckii
continued the ,trend shown since 1975 (when this area was first surveyed), and
became even more abundant in 1979.

Aurelia aurita, although, 1ike .2.0 lamarckii, fairly widespread compared to previous
years, was considerably less abundant than in 1978 or 1977 and simi1arly abundant
to 1976 and 1975, in the area east of Britain. To the west of Denmark however,
Aurelia was as abundant as in 1978 and 1977 but more ab~ndant than in 1976 and
19750

Percentage Size Freguency Distribution of Cyanea sPEo

The size frequency distributions are shown in Tab1es 1 (numbers) and 2 (weights)

e for each Cyanea species and each survey in each of five sub-areas. These areas
consist of those rectangles fished within the fo110wing limits:-

Area 1 58°30 1 N to 61 0 30 l N and 01 0 VJ to 040 E

Area 1a 58°30 1 N to 600 00 ' N and 05°\'/ to 010~i

Area 2 54°00 ' N to 58°30'N and 04°V/ to 01 0E

Area 3 57°00'N to ,58°30'N and 01 0 E to 040 E

Area 4 540 30' to 57°00'N and 030 E to 080 E

These areas are the same as those defined for' 1978 'and 1977 and similar to 1976 and
1975, apart from area 4 which has been extended 10 West and 1.50 South. The Cyanea spp.
in area 3 were thought to belong to the same population as that in area 2 and
therefore both areas are considered together hereo

In -1979, for 811 areas and both Cyanea, spp., the number and percentage of larger
individuals caught increased between the two surveys. This reflected similar
results in previous yearso
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Comparison with Previous Years

Area 1

Area 1a

For, Cyanea capillata the modal 'size group (5-9 dm) and the total size
range were less than in 1978, about the, same as in 1977 and greater
than in 1976. C. lamarckii had the same modal size group (5-9 cm)
as in 1978 and 1977 (in 1976 the modal size was 1-4 cm). !However,
the total size range in 1979 "JaS less than in any previous year.

For this area the modal size groups for Cyanea capillata (5-9, 10-14 cm)
and C. lamarckii (5-9 cm) were greater in 1979 than in 1978, 1977 and
1976: The total size ranges for both species were also greater than in
the previous years.

cm)kreas 2
and 3-

krea 4

In this combine~~ea the 1979 modal size group of f. capillata (5~9

and the total size range were greater than in 1978, 1977 and' 1976.
C. lamarckii however, had a smalle~ modal- size group (1-4 cm) and
~maller total size range than in the three previous years.

In this area the modal size group of Cyanea capillata (5-9 cm) was
less than in 1978 and the' same as in 1977 and 1976. The ·total size
range of C. capillata was less than in the three previous years.
FQr Co lamarckii modal size group (5-9 cm) and total size range
were-also less than in 1978 but modal size was the same'as 1977
and 1976 and total size range was greater than in these two yearso

•

for
For

Table 2 presents, for each survey, the.total weight of each Cyaneaspecies caught
in the five areas and the distribution' of these weights over 5 C~ groups. The
regressions of log10 umbrellar disc weight on log10 umb~ellardisc diameter, which
were used were:

Cyanea capillata W (g) = 000924 D (cm)206320

Cyanea lamarckii W (g) = 000851 D-(cm)2.6240

These regressions were derived from data obtained in 1972, 1973 and '1974; The
weights obtained from these relationships were umbr~llar disc weights only and
Table 2 were corrected to include the weight of the tentacles/gonad/mouthmasso
f. capillata the umbrellar wet weight represents approximately 4OC~ of the wet
weight of the entire organisms and for Co lamarckii umbrellar weight represents
approximately 5OCÄo

Table 3 presents as examples the results of those hauls where Q. capillata,
C. lamarckii and Aurelia respectively were most abundant in 1979. The regressions
and corrections given above were used to convert the n~nbers of Cyanea spp. into
wet weight and the regression equation given by Yasuda (1971) as:

W (g) = Oo1673 D. (cm)2.498

waß used to convert Aurelia to wet weight.

Wet to Dry weight conver9ion was made assuming Cyanea is approximately' 96.47% water
(Koizumi and Hosoi, 1336) and Aurelia is 9602% water (Hyman, 1938). The conversion
to g dry weight/100 m wa93made assuming the volume of water filtered by the trawl
was approximately 65 000 m (Hay and Adams, 1975). The young gadoid pelagiq trawl
is very inefficient as a quantitative sampling instrumentwith large numbers of
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smaller medusae lost through the trawl meshes. However, it is still very evident
from the data presented here that the scyphomedusae constitute at times a
considerable standing stock of important predators.

Figure 10 shows the weight of t3e two Cyanea spp. caught in the five areas
expressed aS g dry weight/100 m. This figure illustrates differences in
distribution of standing stock of Cyanea, with Q. capillata in the 'north and
C. lamarckii in the east central area of the North Sea. It should be noted that
if the Aurelia standing stock were to be included, the stock of medusae in area 2
(east of Britain) would be at least equivalent to the stock in other areas. These
figures for standing stock, compare weIl with those given in Hay and Adams, (1975)
although calculated by a slightly different methode Also, as stated in the 1975
report the standing·stock of scyphomedusae may be higher than the standing stock
of other planktonie carnivores.

Opportunity for Commensal Association between O-group gadoids and Cyanea spp.

Although the association of O-group gadoids and Cyanea spp. is weIl known, (Dahl,
1961; Mansueti, 1963 and RusselI, 1970) evidence from data presented here can only
be derived circumstantially. Table 4 repeats the attempts made each year since
1975, to quantify the opportunities for fish and jellyfish to associate, by
assessing the relative abundance of Cyanea spp.* in rectangles where each O-group
fish species (whiting, haddock, cod, saithe and Norway pout) were present or
"abundant". The number of each fish species chosen to define the lovJer limit of
"abundance ll was chosen subjectively, but Nith regard to the arithmetic mean number
of each species over those rectangles \Jhere each was caught. These limits were the
same as in previous years except for cod which were mort numerous in 1979 than
previously. Saithe have been included in the assessment for the first time. since
the catch rates of this species in 1979 were unusually high. As in all years since
1975, the opportunity for association was greatest for whiting and haddock, less
for cod and least for Norway pout (and saithe in 1979). It is of interest that in
1979 haddock and, to a lesser extent, cod had a greater opportunity for association
than in earlier surveys. The opportunity for association'increased between the two
surveys in 1979 for all five fish species, as it did in previous years.

~ Acknowledgements

The authors wish to thank Dr& N Daan (Netherlands), Messrs J Lahn-Johannessen
and T Benjaminsen (Norway) and M J Holden and WG FarneIl (England), who kindly
provided the data on scyphomedusae abundance and size distrihution from their
cruises.

---------------------------------------------------------------------------------------------------
The 1975 paper included Aurelia in calculating percentages cf rectangles in
each jellyfish abundance category.

5



References

Benjaminsen, T., Daan.. N.,
Hislop, J.R.G., Holde~~.y
Lahn-Johannessen, J o and
Parnell, 'fl. G.

o.

Daan, N., Hislop,o J.R.G.,
Holden, M.J., Parnell, i.G.,
fuludsen, H. and~Lahn-Johannessen, J o

Dahl, E.

Hay, S.J~ and Adams, J.A.

Hay, S.J., Adams, J.~. and
Hislop, J.R.G.

Hay, S.J. and Hislop, J.R.G.

1979

1976

1961

1975

1976

1977

The Results of the International
C-group gadoid survey in the North
Sea 1979' and of an O-group gadoid
survey to the west of·Scotland.
ICES CM 1979/G:36.

Results of the International
O-group gadoid survey in the
North Sea, 1976. ICES CM/F:12.

The association between young
whiting,·Gadus merlangius and the
jellyfish Cyaneacapillata Sarsia 3
(47-55). ~

The distribution and abundance of
scyphomedusae in the northern
North Sea during the summer months
lCES Cl·VL: 23.

The distribution apd '-abun~ance Cf
scyphomedusae in fhe Narth Sea
during the summer 'of 1975. lCES
CJlVL:27.

The distribution and abundance of
scyphomedusae in the North Sea
during the summer of 1976. lCES
CM/L: 15.

Hay, S.J~ and Hislop, J.R.G.

Hay, S.J. and Hislop, J.R.G.

.' -

Hyman, L.H.

1978

1979

1938

The distribution and abundance of
scyphomedusae in the North Sea
during the summer of 1977. lCES
Cr--J/'L:35.

~e distribution and abundance of
scyphomedusae in the North Sea
during the summer of 1978. lCES
CH 1979/L:35o

The water con~ent af medusae.
Science 87: 166.

•

Koizumi, F., and Hosoi, Ko

6

1936 On the inorganic composition of the
medusae Aeguorea coerulescens (Brandt),
Dactylometra pacifica (Goette) and
Cyanea capillata (Eschscholtz).
Sei. Rept. Tokoku Univ., Val 10,
709 pp.

J,



Mansneti, R.

RusselI, F~S.
'.

1963 Symbiotic behaviour between small
fishes and jellyfishes, with new
data on that between the stomateid
Prelipus alepidotus and the scypho
medusae, Chrysaora qUinguecirrha,
Copeia 19(;3,40-80.

1970 The Medusae of the British Isles
Vol 2 Pelagic scyphozoa 294 pp.
Cambridge University Press.

e.

Yasuda, T. 1971 Ecology of the jellyfish Aurelia
aurita in Urazoko Bay, Jukui
Prefecture - IV Monthly variations
in bell length composition in relation
to breeding season. Bull. Jap. Soc.
scient. Fish. Vol 37 (5), 364-370.

----.....,."' ......
.. ..~...

7



.. e T~o1 e,
Peroentaao Sime. Frequoncy, Diotribut!~n.. b1·1fumbor .tOl! St..!:ie~ ~p~,l~P.t!".,Emd'PZs:t~~ ~p]d\,
.' . . . '. .

. .

'.
.f

.,

"I

.'

f'

I:
"

.JO i:

, ~
~,

. '

.

", 1;

oa'

::-

,

I,' :

I

. ..,... '.; :. .'

; :

, ,

.
li
i·· "

, -

6.6 ~ .
13.6 1.2 .

0.7

. '

; 8.2

'. '

1212
.1141 ,

.103
147

1
2

.'

o. 0 ••

,0. 1.

. '
. O' 1.' , 1

2,

.'

;·

···

.
'Ares. 2 0.,0'
• • ! ~

Aro&,1o.· .. ..
. ~

~;e:i~~"';rve:f"'1~ ~at :~'at ~~t ''/: at· ~at~ ~.'Ii:e.t·;· ..·rr;,·~a;:··:·· tft'At' "'at' '
. H'o. Total'., :,1~4"om :5-9:Cll:' ~4~14,ca, '15-19 om z>-24 an 25-29·all.30-34',CJIl 3~39 an 40-50 all "". ,. I,
, . Na&\w 0,' I' • "!,' •• ' :'.-, .. , •••.

~--'_...._'_.. _.._._'-_......_.-.....' ......-.-..
·Areo. l'
... F J n ...

,;

Area.'4-:.

; ',
,

L «

!rea.

,

; O~'7'" Ij ,
) . : .:

~ ---_ m 0"""'..'__ _.- ••10.._ -._ _t..,+- ~ _ _ J- _--~--- - _~I- --+- t • « •. .,'

'Area.3' 0.,0.<'1 5,5 I, 2.0. 38.4 I,; 36;0' r. 19"5 4.1' :.
I" ... - . 2' 977' 9.1 119.1. : ':lO;~' ,,2i~5; I~' 13.8.··. 14;5. 0.9

i1 .:" ~ "

1 0'.. ,.- ;- .,-' - .' ':'"
2 49 ". 91~8': 8.2': ., ~ " ,.,: .

l- ....~_~ -I+_---".,;---+---,--+---..-..,f..I----+----+-----I-..................----e
. .

1 61 31.1 . i. 44.3' 16.0 '
2 • 258 c 8.5: 50.8 I', 25.6 ,

'r ." 7903: i; 29.6' I' 54;1," 13:2 . ii
2 87~8' L.26~8', 55.6' . 1 15.6 . ,

..... .,.. •• • •• «

+.

•

, .

"."



• 'j,·i,;:,bl~. 2

..
.

''''.

,

6.8

~.............
~ 8.t '1- at ~ o.t
30-34 QIIl 35-39 aD 40-50 an

~.....
9.7

.13.4 . ·8.2 8.213.0 1.8,
17.9 . 16.1

..

>

21.4 ., 8.0
17.0 10.2

48.6
47.1.

15.9 33.6 19.7
3.9 12.9 19.3

'94..5 .
66.0 .. 28.5

r·
Araa.

• on • .. ........t ~----~--...,..---.......---.--...-~---~
3pecles SurveY. 1~ Total ~ at 10 a't ~ at tß 8010 1- a.t . 1% at

We1~t in 1-4 cm 5-9 C4ft 10-14 an 15-19 cm 20-24 an . 25-29 an
No.' ~ I

~~et I
~-_-------......;;,.;,..--......,.--.fa---.O+---..-........---~--- .........-....- ......-'
Areo. 1 O. Oe) l' I ··32i4 ~lO34 0.3-- 2 :1811T 513218 0.2

0 .. 1. 1 :4 115 5:.5.
2 .' 294 8337 5.5

Ares. 1a c. o. 1 .. 1252 35481 0.7-- 5438 154062 Oel'2

O. 1. 1 155 4391 3.4

(..
2· ~. 358 10137 2.:3.

..

• . " o...... oa ••• ' ...........

Area 2 c. 0 1 i. 5608 158863 0·9
I ce<'" .2 7453 211146 0.6

1:6 26.0
002' . 17'.2

20.5 '.' 79;5
4.2 35.2'

1184
5755

.
C. 10 1 4~

2 I 203

o. c, 1 163 5195
2' 1)41 38000

. O. 1. 1

Area 3
.. r ••

Aree.4--

100.- ------....-_-->-0_.-$.........'il......--.....-_... _ .._ .... .., __..._-'t--o,..-.--4-_..._....p...---~ ......-...._~-- .......
1 . 4024 113981 001 9.,l' 32..1 4105 .
2 ; 12448 3~2643, O~l 20 6 . 15.4 26.1

:

17.0
32*3 17.8 5~6

I " . ...··,1
c, 1. ~. ~o ';7 I ';;.5 5o.s I........ ---.-e._n_On__. ~,---.s.-.:--4---......---~·---~- ..--t-·--~~- .......-+----t



. .. ' J~i~G I.nr:v!ab1e 3
, }.;can Het gäywt

specie, ~se Si~e RU1:lber
..

Wei~t IWe~t;ht /100 r:.3cm gr?.,:ns grams ...I . - .
SHIP ~
P03itiOI 44Fl Co 2,-31 14 528 203576 7186
Date tz1 6 70 Cl 2-6 3 45 246 9.
:Bottom - 87 m .AB. 5 1 15 0.5DGptli _ -

0 . .
I

- ; .'. .
- 0

-
,

• -I. TOTALS ~74 203837 1195 11.07
\.

~sgrp Ce PIL .
POSUii42 F6 Cl 2-16 7 13904 165562 5844.
D~t3 7 79 Aa 6-12 8 224- 6911 263
~tom 35 m
Depth

.,
I
t

.,
. I•

I 01·
0• TOTALS 4128 112473 6107 9.40

!
I•

SRIF boaELtA Co 3-18 9 ~7 6109 216l
0

I

Position! 45 E6 • Cl ' 5 ... 1 15 0.5··Ds;;e ?4 6.79 .Aa 2-11 ~ l!866 75763 2879 .
!

Botte::: ;59 In .Depth. 1·i .t

i
I

!·
1 .

I..·I .
.i MALS , 5914 81887 3096 4.76
I
I

I
I .

"
,

I

0

•
'0

; :'..

..;:



...------------

•

4 '. --
Tablo Cf, the ~t~tistical squares, in which ea.ch:

, . gadoid species "'aB a. present b. 't.bu1iia."1t
thc peroen'tags \miCh had.:

.
...'~"

- ". _.
.', ". ~ .,- - .. " " " " ""

' ..
SpScics - pressnt.

.'~

Su:Mre~ lTumber 1111 1-9 10-29 30+
Wo " (i~:' 'or: •a.i:iUndänt t of cya.nea. Cyanea .' Cyanes: c:ra,noa',

'ha:.üs spp spp spp spp.
0, , . .", ~.' ,"', '. ., " " " . ,-" .-., " ..' ....,., .'"-=ifhiting - present 17 6 17 12 65

(40) 01'.> 50 5 - - ~.,."., . 100
" . ' '.' . .., ..

Baddo~ ~ present 36 6 19 14 61

l1iil. .;.or ). 100
.

3· "". , -.', ," . -"'" ' .. -""'0' --0 100 0,

Cod. - preaent 26 - 21 12 6i
1 (-274},~. or>1oo 8 12 - 88," - ,'..

Saithe - present 33 24 21 9 46
~

(55) er, ) 50 , 12 ·58 8 , '- .' 26 8 .' , ,

Non-my paut - p1"csen 36 19 19 28 34- .}-

,(393) 01''> 1000 6 33 11 11 33
, '.' , , .. ,. •. ' 0' ..\., , .

! .,',",- '" ",,, ,. '. ." o .. "" ", .. -" , "." , .' .....:
lfuiting ~ ~csent 28 - 7 , 32 61

- or >.,50.(117) 15 100
.- - -.., .. " ,. , ...... '

,.., .
H~ock ..; present 39 - 13 23 64 .'

(iS4) er ,u 100 13" .. .-1 - .", .' - ".0, • '" 100

Cod, - presEmt
,ll': 6748 2 15 17-'(343) ).100 9 0"

....
11. 89or ., ,- .' ." -,." .. ..... ,

2 Saithe ,;.. present 33 6 15 12 67
,(27)

, .
or ,>50. 1., ,', ..- 43, 14 43 " ,

NorWay pout '- presen 26 4 31 19 46.-(2476) or)l000 1· - - 14 86.
'.' .. .. , .' . " ", , . ., .,' .., . ., . .,<" ,

*' i the arithmetic mean nwnber of" each fiSh sneoies over those sqUäres ;.mere each ~-a.S
. caught . • .

N01E:- .Aureiiri am-1ta. was not inoludsd in ciilculating percentages of sqUares in each
aoundance ~tegory of'jellYr1sh.
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Figufe} .

cYä#ea capiliatä
Surveyone
DistribUtion arid
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F7 FB F9 "" , 6i

C;ranea capi.1.?-a.t,!.
Survey. two
Distribution .arid

i.bundance •
-NIL;-+- <.10;, :
010-29; <D 30-99;,
@100-299;+>~
all' per ~ne hour .
hau! .

s::'lall symbols represent reSults'
:rröin third sampling 5(]

Note:
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Fi~e 6
Cyane~ lamarckii
Survey two . .

52°Distribution and
. abunti3.nce·

f,) NIL; + ~10;
010-29; (1) '30-99;
@100-299;+>
all per one hour
haul

~li sy6bols represent results
50°from.third sampling
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Aurelia aurita
Survey,ene. ' ., . 5" 2'"
Distribution arid
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• NIL;. + <10;,
010-29; a> ~99;

@1~-299i~300
all per one, hour
haUl

, '
,..

.... " • !t • •
" '. ."'. .'

.
- • t • •: " ..,. ,,' ., ·.'

~ .' . .. -
0 4l • •.

+I . .,.. '., 0 0 ..
0 11) • .. •

0 • • Q

• • • 0

• Q • 11

11 • G

• • •

• • • • ..
• ..

11 •

• CD

...

tB

. ·:[3 Eh.· E5 .E6" E7 ' E8 ' E9 ' FO .F1F2 F3
l'; 2~ .-.' .',' ,: . ,
'.- .'... I
'. :lI - '0' • '.51 ".' . . .....

50..".:'.....

• •



-

- 51'
-
-

-

-
-

·sure 8
Aurelia aurita
Survey ho •
Distribution end

abundance -
• Nn; + <10r
010-29; <t 30-99; 
G100-299;~
a11 per one hour 
haul

~ft~ 50'0I0IIC'-\,1 symbols represent resulta-
from third sampling

Note:
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