


INTRODUCTIOM 

Under the  IINDP/FAO Global  Programme (G1,0/82/001) t he  fisherv 

r e s e a r c h  v e c s e l  " D r .  F r i d t j o f  Nansen" has c a r r i e d  ou t  ceveral 

curveys  i n  t h e  N o r t h  Arabian  Sea dur ing  1983-84. 

The t h i r d  c r u i s e  i n  P a k i s t a n  waterc  under t h i s  p r o j e c t  wac 

c a r r i e d  out  711 Juae 1 9 8 4 .  The v e s c e l  entered t he  wes te rn  

Pak i s t an  b o r d e r  on 2 June a t  ?200 hours on i t s  way t o  Karachi - ,  

and terminated the  cruise a t  the sams box-der on 12 June 0900 

hours .  The l o c a l  scientistc f rom the  Mar ine  F i c h e r i e s  Depar t -  

ment, Karachi ,  e n t e r e d  the vessel in Karachi oin 3 June ,  and 

l e f t  t h e  v e s c e l  i n  Gwadar eir June 11, 

S c i e n t i f i c  S t a f f  

From t h e  I n s t i t u t e  o f  Marine Research,  Rergen: 

E .  Ona (Cru ise  l e a d e r ) ,  K .  P i t tman,  K .  S t rdmsnes ,  A.  Roa ld ,  

T. Mr;nrk. 

From t h e  Marine F i c h e r i e s  Department, Karachi .  

Mohammed Haron U 1  Rashi-d Nian 

Sved  A i t a z u l l z h  Shah Syed 

Sha.had Ashras Guj a r  

Flohammed Tdas i n ?  Khan Batman 

To c a r r y  o u t  an acoustic siirvr-y o f  P a k j s t a n  w a t e r s ;  rnappinp, t1.e 

d i s t r i b i i t i o n  and measuring t h e  abirndance o f  pe l ag i  c ,  d e m e r ~ n l  

and mesopelagic f i s h .  . 



NARRA TIVE 

The i n v e s t - i g a t i o n s  s t u r t i e d  o f f  t h e  Tndus d e l t a  on 4 2lii7e a n d  

was Fin is l ied  a t  t he  ' Iranian horder  on 1 2  June.  T h e  a r e a  

between t h e  15-20  m depth-contour  l i n e  ou t  t o  5-10 nauticnl 

mi le s  o f f  t h e  s l o p e  o f  t h e  c o n t i n e n t a l  s h e l f  w a s  covered wi.tt! 

t r a n s e c t s  about 10-15 n a u t i c a l  m i l e s  a p a r t  (F igure  1 ) .  

The d i s t a n c e  s a i l e d  w i t h  t he  number o.f s t a t i . ons  worked were p r  

fo l lows  : 

S a i l i n g  d i s t a n c e :  1 9 7 0  n a u t i c a l  m i l e s  

Hydrographica1 S t a t i o n s :  2 1 

P e l a g i c  t r a w l  h a u l s  3- 1 

Rottom t r awl  h a v l s  30 

Weather cond i t i ons  were  good,  b u t  w i t h  the  south-west moncoon 

producing a heavy swel l  dur ing  most of t he  survey.  Tnstruments 

and  gea r s  func t ioned  s a t i s f a c t o r i l y .  

Figiires 2-5 show t h e  d i s t r i b u t i o n  of  temperature  , se l  i n i - t y  , 
d e n s i t y  a n d  oxygen con ten t  i n  t h e  f o u r  hydrographical  s e c t i o n s  

(Figure 1). I n  the  upper 1 0 0  mete rs  t he  p rev ious  ind ica t i -ons  

of a n t i - c y c l - o n i c  movement of  t h e  o f f s h o r e  wa te r s  i s  n o t  fourci 

here. A decreasing depth  of the i s o l  i n e s  t o ~ r a r d s  deeper w a t e r s  

i.n the  Soarniani Bay c e c t i o n  r a t h e r  i n d i c a t e  a r eve r sed  c j r c u -  

l a t i c m  p a t t e r n .  Tn a l l  s e c t i o n s ,  t h e  wate r  masses o n  t h e  

c o n t i n e n t a l  she l f  have a high oxygen con ten t  w i t h  t h e  3 m l  !l- 
l 1  

i s o l - i n e  below 1 0 0  mete rs  d e p t h ,  except  i.n t h e  ' l a s t  s e c t i o n  . a t  

t h e  T r a n t a n  bo rde r .  H e r e ,  a n  oxygen con ten t  of 6 m l / l  was was  

recorded on t h e  s h e l f ,  whi le  t h e  3 ml./l i s o l i n e  was s i p n i f i -  

c a n t l y  sha l lower  than i n  t h e  o t h e r  s e c t i o n s .  This, together 
w i t h  the  tendency of c o a s t a l  r i s i n g  of  temperature e n e  s a l i n i t y  

i so l i . ne s  i n d i c a t e s  t h a t  a l o c a l  upwelli-ng h a s  o c c i ~ r r e d  i n  t h i s  

a r e a .  The  h i g h  oxvgen c o n t e n t  o f  t h e  w a t e r  m ~ s c e c  on t h e  she!f- 
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w a s  r?rc,hablv cnused  bv a high pl.vtopl.ankton n r o d u c - t i n n ,  a s  

b r o w n i h  w a t e r  m a s s w :  wcx-e seen ; i ! !  a l o n p  t h e  slielf froni Cwar';rr 

t o  t h e  I r a n i a n  b o r d e r .  The p t iy top l i i nk ton ,  p r e l i r n i n a r y  d c n t i -  

fred 2 s  d- inof lagel la t :es ,  were d i s t r i b u t e f l  i n  l a r g e  patches «r 

b e l t s  about 1 - 2  nautical m i l e s  w i d e ,  o n 2  a prooouncrd reduct - ion  

o f  f i s h  d e n s i - t y  were seer. j n s i d e  t h e  b e l t s .  A s  t h e  t w o  hyclro- 

g r a p h i c a l  s t - a t i ons  o n  t h e  s h e l f  on t-hi': sec t io r !  mere t a k e n  a t  

s u n s e t ,  t h e  oxygen con t en t  may h e  lower d u r i n e  t h e  r i g h t .  Thc 

h i g h  vnriance i n  oxvgen content caused hv phy top lank t -on  produc-  

tion/recpiration, o r  t o x i c  elenierits exc re t ed  by t h e  a l g a e ,  i s  

suggested t o  cause t h e  lovered f i s h  densitv within t h e  pacches. 

The freshwater runoff outsi.de Tndus  r i v e r  i n  S e c t i o n  'I ( F i g u r e  

2) and j, a Fay ( F i g u r e  3 )  c o u l d  b a r e l y  be d r t e c t e d .  

The s a l i n i t y  is h i g h  a t  t h e  shallow s t a t i o n s  in bo th  sections. 

Pel a p i c  f i s h  

F i q u r e  6 shcws t h e  distribution of p e l a g i c  fish. ?:()te that t h e  

density scalings a r e  n o t  directly compaiable w i t h  e a r l i e r  

cruises r i l le t o  changed p e r f o r n ~ a n c e  of  new echo sounders a ~ d  

integrator. ( R e f .  Annex T I I ) .  The f i s h  was d i s t r i - b u t e d  over  

most: o f  t h e  s h e l f  a r e a ,  and  n o  recordings o f  p e l a g i r :  f i . s h  \?pre 

made f u r t h e r  o f f s h o r e .  Tn general .  t h e  recorrl ings were v e r y  

s c a t t e r e d ,  and no a r e a  w i t h  r e a l  p e l a g i c  schoolins ac : t i v i t r  w a s  

found. Denser c o n c e n t r a t i o n  were recorded  Irr the  ,U:cm.mj.ani. 

Rav, where a p e l a g i c  t r n w l  station ( F i p u r e  I f gave a n  al-most 

cI.ean c a t c h  o f  p o n y f i s h  (T-)eiogriathiis s p e  ) . I n  the  ",.ner end o f  
-w-- P- 

t h e  Lndus Swatch t h e  deriser p e l a g i c  r e c o r d i n g s  prc;babl.v con- 

t a i n e d  :i m i x t u r e  o f  T n d j  nr! oj.1 sardine ( S a r - d i n e l  l a  !.ongi c e l i s k  , 
goldstripe sardinel l a  (C. g ibbosa  1 , anchovy (Thry~sa --w--- 

dussumieri ? , Ralnbcw s a r d i n e  (Dussumi e r i a  acuta.1 , 
--p- ----pp----- 

LCGC' 

( I k c a p t e r u s  rucsel li), ponyfish r g n a t h u s  $p. G a m e  niini l ta  1 
U__---------- P -----L 

and F p m i  sh rnackerel Ccornhercn:orus ----.p koreanus  j , w h j  ci.1 a l  l were 

p r e s e n t  in t h e  bo t tom tr%wl ca t ches  I n  t h e  a r e a .  

SD t h e  rienser c c ) r i s e n r r n t i o n s  o f f  Pir l r l  2nd oi.its-jdc [ { a r a c h i ,  th- 

i .r ;Fiar? i1 i . sh .n  !l!isha mel .as toma> , p n n y f  ish ( ~ , e i . o r n ~ t h u . . s  c p .  \ , 
-IYl̂ slDIII-p--"" .-,-lp- . . . - P - .  

I';:,i nbnw ::rrciir?e (Duss i imier io  a c , u t n ?  , anc.l~-ci.vv ~ T l ~ > ? : v s ~ ; ~  ::y:; e rr! --~ -.-m.-m"*- . " :L.. 



m i a e ) ,  gold-stripe sardinella ( , and indo-pacific 

spanish mackerel ( ) were present both in 

pelagic and bottom trawl ca.tches. 

Along the Makran coact the pelagic fish distribution was very 

scattered. The anchovfes , T. vitrirostris, - T. 
dussumieri, rainbow sardine (Dussumieria acuta), blacktip 

sardinella ( S e  elanura), ponyfish (Gazza minuta) and spanish 

rnackerels (Ccomberomorus commersoni, S.  guttatus) were fre- 

quently recorded in the catches. 

At the Makran coast small schools or individual tunas were 

observed jumping in front of the vessel. As no sonar contacts 

were made, it was coneluded that no fishable schools were 
- 

present. A few sonar contacts of fast swimming fish were also 

made just outside the Induc Swatch, but no catches were made as 

the fish strongly avoided the vessel and kept a distance of 

about 100 meters on approaches. 

The distribution of demersal fish is shown in Figure 7. The 

recordings all along the Cind coast were generally scattered 

while Ilmited areas with higher densities were found in the 

Sonmiani Bay and along the eastern part of the Makran coast. 

At the Cind coast, the concentrations of bottom fish were 

dominated by hairtailc ( ) , threadfin bream 
( ) catfish (Arius sp.), grunters (Poma- 

1,  lizardfish (Saurida tumbil), Indian driftfish 
(Ariomma indica) , croakers (Argyrosomus cp. ) , snappers (Lut j a- 
nus malabaricus) and groupers (Epinephelus diacanthus). Catch 

ratec were generally low, 100-500 kg per hour trawling, with a 
rnaximum at St. no. 113, outside Karachi, of 1.6 tonnes pr. 

In the Sonmiani bay the bottorn trawl catches was dominated by 

the threadfiirr brearn d ) ,  hairtails (Trichiu- 



), croaker [Otofithes -Y ruber), and catfish (Ancha- 

r i u s  brevibarbis). Catch rates of 0.5-1.1 tonnes per hour 

trawling were usual in thic area. 

Along the eastern part of the Makran coast the catch ratec 

increased, and hauls up to 7.5 tonnes per hour trawling were 
experienced. The hairtails (Trichurus lepturus), catfish 

(Ancharius brevibarbis) seabreams ( and 

croakers ( ) dominated the catch. Except for one 

trawl station, giving 4 tonnes per hour trawling, fish density 
on the western Makran coast was low. The larger catch in this 

area contained about 30% grunters ( ) with 

trevallies (Lactarius lactarius), croaker (Otolithes ruber) and 

catfish (Ancharius brevibarbis) - as secondary components. 

Recordings of mesopelagic fish (Figure 8) were made at and off 

the edge of the continental shelf in the entire area, as well 

as inside the Indus Swatch. The recordings were mainly scat- 

tered with low catch ratec. The fish showed a daily migration 

pattern with t w o  distinct scatteri-ng layers both at day and 

nighttime. The vertical migrations were fast, the downward 

migration from surface to 150 - 200 meters often completed 

within 20 minutes. The lanternfish Renthosema pterotum was 

predominant in the mesopelagic scattering layers, but driftfich 

) also represented about 10Z of the catch at 

the last pelagic trawl station at the Iranian border. 

A peculiar behaviour pattern of mesopelagic fich, identified as 
was seen in a limited shelf-edge area off 

Sind. (Figures 8 and 10). 

Large schools at challow depthc, from 0-150 meters, extending 

from the DAY I-layer, was recorded at highli-ght day-conditions 
(hours 0800-1200). The fenomenon seemed to be more a dela~ed 

downwards nigration than a regular pattern, and schools j o i n i n g  

the D-I scatteriiig layer were observed at about 1 2 0 0  hourc. 

The fish from t w o  pelagic trawl stations of a i m e d  t r awl - ing  on 



sonar  c o n t a c t s  was l a r g e r  and s i g n i f  i c a n t l y  l i g h t e r  i n  col-our 

than  the  common Sampl-es from t h e  ca t ches  

were t aken  f o r  f u r t h e r  analysis a t  the  I n s t i t u t e  of Marine 

Research.  

Plankton 

I n  most of t h e  s h e l f  a r e a s  p l ank ton ic  s c a t t e r e r s  c o n t r i b u t e d  

t h e  major p a r t  of the t o t a l  echo abundance ( i n t e g r a t e d  echo 

energy)  (F igure  9 ) .  J e l l y f i s h ,  smal l  shr imps,  f i s h  l a r v a e  and 

k r i 1 1  were i d e n t i f i e d  a s  main c o n t r i b u t o r s .  P1anktoni.c s c a t -  

t e r i n g  l a y e r c  were observed i n  a l l  dep ths  bo th  dur ing  day and 

nigl i t  a t  h igh d e n s i t i e s ,  which t o  a g r e a t  e x t e n t  made i t  

impossible  t o  o b t a i n  r e l i a b l e  i n t e g r a t e d  v a l u e s  of s c a t t e r e d  

f i s h .  Any sys t ema t i c  d i f f e r e n c e s  i n  s c a t t e r i n g  c t r e n g t h  on t h e  

two systems have t o  be f u r t h e r  ana lysed  l a t e r ,  a s  t h e  1 2 0  kHz 

system must be r e c a l i b r a t e i l  due t o  imper fec t  weather  cond i t i ons  

an t h e  l a s t  t e s t .  

No sys t ema t i c  r eco rd  of  whales and do lph ins  were made a t  t h i s  

c r u i s e .  Four whal-es were r e p o r t e d  t o  be seen from t h e  b r i d g e  

on t h e  e a c t e r n  Makran c o a s t .  A t  long d i s t a n c e  they  were 

i d e n t i f i e d  a s  t h r e e  bryde whales and one humpback-whale. 

Flocks of do lph ins  were f r e q u e n t l y  observed o f f  t he  Sind s h e l f .  

S e a t t e r e d  obse rva t ions  of tndividua.1 o r  smal l  schools  of  tuna 

were observed jumping i n  f r o n t  of t h e  v e s s e l  a long  t h e  Makran 

c o a s t ,  bu t  no r e a l  sonar  c o n t a c t s  were made on thece .  

A phytoplankton bloom was seen a s  brown b e l t s ,  1 - 2  n a u t i c a l  

m i l e s  wide,  a t  t h e  wes te rn  Makran c o a s t ,  from Gwadar t o  t h e  

I r a n i a n  border .  The brown wa te r  was caused by a high. d e n s i t y  

of d i n o f l a g g e l a t e s .  
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ANNEX I : Details of f i s h i n g  s t a t i o n s  

w i t h  c a t c h  d a t a  and s p e c i e s .  
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Scumberomur-eis I.::or-eai.-tu!:j 
Lagocephal cis 1 einar.:i si 
.f i l epec var  i. 
Pofriadasy~; rriai:i.t1i'~tci~ 
Ulcia rnenta l i s  
Tr i th i i . i rus  ~ F - P ~ L ~ ~ L I P  

Sepia t;p 
F'st?udorhoriit~~t!ii a r s i  i.\% 

L C l E i S T E H C  
G i .e r~e~ i  4: i l. amc;!ri tocus 
Gazza inineita 
Pol  ynerni.is niicip.ostoina 
l..ac:taricts 1ac:tariusj 
LJpene~is ~1.11 phi.iu..ei.is 
Salc-cli r ie l  l a 1 vrigi ceps 
Ai-(,jyrapr?; Spi i - i i . f~-r .  
Decapter1.i.-5 ri-i5e;el. 1 i 
Cyr i i~g l  ossus b i  l i neia.ki.t!ii 
"I-her-apon ther-ap5 

-...,.. ......... 
C r."' "3. 

--...-. 
d J ..:, , i:) LI VE!, 5 

t 

T r i  (=hi  urue; l eptur i rs  
Nerni pkerus  . iaponi c~icz 
Ar i orniria :i rid i c: a 
Wei~~j~i / l ) j .er- ia nc~.cta 
Ept-tyraena obti.isata 
L o l i c ~ o  5p 
I i e~ap t .e r c i~ j  :;r.cir,e;el l i 
Argyrc~ps : jp in i  ,Per 
hcroponia .j aponi ci..im 
Pcnnahi a mac:rucephal LIE; 

l - U E i ' = j - r E R C  
P r i  acanthi.i-, hanir-ur- 
L - t ? i  ogna.t.hi.is !sp 
&-i LIS t h a l  a!i;iji ~ILICI~ 

Gerrec; f i l ati\erit~i!si~is 
Cynoy l accicis b i  1 i nea'kcis 

[-'fiT'(''I.j PEP? I..((JUF( 
wei ytt1 rii.irnber-s 
I (:l ci , (:)(:i I (5 (2 
&W, O(:) '704 
t-, - 
,:.(..I , C) i:) 1 U4 
16, C)O 264 
:L 1 , 3.3 00 

E3, 00 0 
5, BO :L 04 
5,bO ' :L b 
3 , 2 ('1 41 (1) C) 
2 ,  y.ij E3 
z! , 4 i:) 8 
2 , 4. i:") E3 
1 !, 6 i:) 2(:)8 
1 , bi)  E3 

3 El (:l B 
,B0 4 i:) 



R/V DR. F"RIDTJ(3F" I\IRNCEI\I C'\"l'(Zt-l IICA'TA F':[St~.IIt\J(3 C1-i'A'I'IC)I\I NCI.i24,Y 
l'='RClJE~C:T' 6l"CST I Oh1 ldC3. i: i C) 1 

f:- R CJ J Et: C' 'T ;; p, C; 
T)&-l"E. C)5/<3.6 1YE34 G[:#R TYI:"E::PV N C ] : ~  [=qDS:["r'IUrd:Lat: li1 2:72:5 * 

!~ t .a r - t  ~ i . t o p  d c i i r ~ a t . i o ~ i  Lor ig E: 06632  
'TIME : ~ ~ C I C )  1@3(:) (:);-;c:>(fnir>) F ' c i r p0 . j ~  C:OC~E?:: :L 
l..ClG : '76715 76i77 1,4. T'OWIhIG DIR:24r:) 
FDEPTH: 030 04.1:) W IF-(F OUT 

( '  Cj[:'EED : 2 ,  8 
BDEF'TI-i:: OI.W3 OlEKS 

CAT'C1-I F'k'i:Fr tiC)UI3 % OF-' TUT. C. SAMF'. NO 
w e i t j t h  r?~. i inbers 

4Ci, OCi 0 l (:)o , Ci i 1 

R/V DR. FF< I DTJ(3F NCjNE3EN C:A'T'CI.-I DCSTA F - I  St i  P I\IG STAV I L?N NC). : 250 
ty'FIOJEC:7' S'1'ATIOI\I NO. : :L02 

PI:;:C)JE:CT : A!$ 
DRTE: C)&/Ci& 1904  UKAR 1-YPE: ET No:: 1 PCJ$j:[-/"I(nN: Lat  1\1 7 * T c 2 '  -... .a .J 0 " 

!ii.(zciiPt s~.c)F) d e i r ~ t . i o r \  Lang  E: Cih7:19 
'TINE 014.C) i:)21(:) (:?3(I)(mir.)) IZ'i.ir-paeie c a d e i  1 
[..OG : 7 7'735 1 , 6 l'OWINi.3 DIF.i':24.0 
1-DEPT14 i:)20 020 W IRE  C3UT : 0 1  2511i CF:'EED: 3, 2 
EDEF'TH: ~ i i i )20  (:)i:)20 

A rgy t - uson~ i s  !5p. 

t::r-i X l 
F'cjinadasyc~ bayan~ i c ,  
Far-micj r7iger- 
(,\r :i i-is t. enci i !sp :i r.i i :; 
Tar-pedo niar-morata 
C)t(3i i t h e 5  r~ i l : ) e r  
John ieop i ;  :;p. 
tic\iPli,ociciri pip, 
UASYRT I DHE 
Penr~e ih i  a 5p. 
T'ric:hj.cirues leptcir-ciss 
C:ynogX ossl . \ i j  b i  l. i rieat.uei 
1,ac:tariets Xac tar ic i - ,  
Stik I IVIF:-C 
Fr'ol yrlemur, i;e::.tc\ri~ic; 

C;n-l-(;t.i F'tXR I..{(3UI? 

w e i  qt:h nuinber-:; 
b (? , BO b 
-7. ,q 
.:,.L. $ (:l 

2: 1 , :!(:t 4 
i L, 8C) 4 
:l 2 , O i:) :- (1) 

O ,  C)O 4 
5, 6 0  . 2 (1) 
L;, ,$,O 124  
3, 20 6 4 
4., B0 4 
1 , t)(.) 4 .  
1 6 (::b 24 
i , 2 0  8 8 
, li30 4 
v 8i:) 4.8 

P, '. , L O  2 ('j 

% OF' 'TCIT ,, C. !%MF'. NO 

R/V DR. F'KID'I'J(3F NfJNLiEN Cfi-i'(;l-l I1A"rA FISt-IIhlG S'TATI(:)N I\JO.:2Cji 
F'HOLIEC:I" SVATI ON i'\IO. : i 03 

r-:'~? O J E: C:; -r A (2 
DATE: i)&/(:)& 19E34. OE/\R l"YF3.'E: 1""T No: 2 F:'OE;I'rIUN: L a t  N 2;3f)& 

s t a r t  s t o p  d u i - a t i  ori l -ung E: Oh639 
TIME : 07:l 5 0 7 4 5  (::):-;C) I in i  n)  F:'~.irpasti cocj~?:  l 
LOG : 77EW 7'7<70 1 !, 2 *1-(3WINr; 1)IFi: (::)ba 
FUEPT1.j: 054. WIRE ULI"r i :  L;F=qE:ED:.'-,4 
BDEP"rt-1: Ci<:i'y3 (:)(:)Y1 I 

(::A'lCti F''IiI";: t.iI1Uli % OF '1"U"r ,, C . SAMF'. I\ICl 
w e i y t h  ni..iinb~-i~..u; 

, (:)l:) 1:) , 0 



l ? /V  Ufi'. IzFi l L. I-Jlll:' I\ICINIiE_N C l l l l t' lcjt i l i \ lU 5; l 0  TlLJbI NU. : 452 
PfiUJEi2T S'l 0-i ION NU. : Ii:i4 

f:'RLIJEC:'T : C\!:; 
DATE: (:>.!,/O6 1 9 0 4  GF:fAli ' IYf-*Enbl N o : l  F:'C)Z31I'ION:l ... a t  lil 2747  

s t a r t  5 f lnp  cji.ii. i3f. i l311 1. n r lg  Ei (3b67'? 
'r 1 IIE : ()t330 i:)(?i:)(;) t>:l::;f:t ( II) i r? ) f'<iir ( ) C ? < ~ F  cocjc?: l 
LOG : -7 .7~5  '7'796 1 ,  4 ' -i [:)bl l I\lG D 1 R : lX5!?1 . 
GDEF1t-I: C)9:S i:)(?:? W I RE i)U7 : i SF'EED: 2, 8 
BDEP1't.i: (:t(:)93 i:)i:133 

T r i c k i i c i r i . i s  lep tur - i . ia  
Nemi p t e r u : j  i a p o n i  ccis 
A r  i aiiiiria i ricl .i t: a 
CAF~'CHARH i: N z r)iw: 
Fiar.ir i da t.uiiit:)i l 
LJlLIa i n e n t a l  i $5 

P r i  acar i th i . is bi t~r i i rc i r  
DACYRTZ DAE 
R r q y r o p e  sp : in i  ter. 
S e l  ar- cr-i.iiricrr~ioptittia1 mei55 
Decap te r c r s  r u s s e i l i  
L o 1  i q o  s p  
F i s t e i l  a r : i a  p e t i i r ~ h a  
Uperiei.is 
L ~ i o g r i a t t i t . i s  ! q 3  

CiCj'I'CI-I F"Et? t.IUUK' 
w e i  q t h  nui i iber-r  
&,C) , C)(.) ( i  

:;(:t, CIO 1 EW 
1 FJ , 6 0  , 1 .k. '?(.I . 
1 2 ,  (:)o b 

El 4 b 
4 , u(:) 1 li' 
3 , 6 i:i 6 
7: .  i:l(> -3 

& 

1 , :?t:) 6 
1 , 20 IJ 
1 ,  LC) 12 
, t34 8 '1 . t i C i  12 
e 6t.J 6 
, Lil l  g <I 
, 4El 1 L 

1 '2 b 

% 13F TO'T. C. CAMP. NCI 

40, 7 
Li:) 'T, 
12, b 
El, 1 
5,7 
3,. 7. 
2,4 
L , t.) 
, r3 . 13 
, 8 
.5 
3 4 
. 4  
, 7 

K / V  1)H. F'RXDTJOfr NANSEN 134 I C l i  DOT h F P!?l.iINC'> Fi 'T/ ) l  1 I!tJ 1.10. : 253 
I"liO~1fiC r cii TAS' 1 ON 1\10. : i C15 

~:af::[;j,"~~(~.r E (4s 
DAI  E: Ct6/i36 1904  CjEBli' S YF:'E: b l  No: 1 t30SIT JIII\I: L.at 1\1 2940 

s t a r t  cjtop diri-.atic:in 1.oriq E: C)hbL'Q 
TIME : 1050 1 0 5 5  0 2 9 ( i i i i n )  I':'i.ir-p~3!;t. i iocie: 1 
I-OG : '7812 7E113 1 .1  'I'owII\JG D IH: c~.7i:) 
FDEP'rt4: 1 1 5  1 1 0  W I R E  OUT : 0550111 SF'EED: 2, 6 
BDEPVH: 0 1 1 5  0 1 1 0  

TOTAL CfATCH : 00 102, 3t::.Ci. CAl '~t- l / t lOUR: (:)i3245,.5}i:0. SC3R 1 ED: 034 ,  1KG. 

SPECIEC 
' C 

N e n ~ i  p t . e re i s  ,Japar r i  ceis; 
L u t  j anc i s  m a l  a b a r i  cus 
E p i  n e p t ~ e l  eiri d i  acanthu!:; 
A r g y r a p s  t j p i n i  f c r  
T r i c h i i . i r c i s  l e p t ~ 1 r 1 . 1 3  
L r i o g n a t h u s  s p  
APOGCJM1 IIAE 
Gyinnura  n a t a l  e n s i  r. 
S e i  a r  crcimei- iupki thai inus 
Ur iomina i n d i c a  
L o l  i g o  s p  
Pomadasys mac i r l  a t ~ i s  
Acropctma j a p o n i  ci-iiii 
Fi s t ~ i l  av. i a p e t  i riiba 

K / V  DR. F-f<lL)-rJOF: N/-\Nr.'"' ..)L:.IJ l I I A  V :l!.;t.i INC; 5; 161 l' l UbJ NU. : L54 
f"liUJEI: I Cl'A1 ION NO. : 106 

F'ROJEC:'r: A!:; 
L)I\lME: C)b./Ob 1984 i;tIAli 'I YVE: Dl' Ido: l F30$IT 1C)l.J: [..ai,, N L;:52 

! : $ t a r t  s t o p  d~. ivc~t . io r . i  L. or )(;i E: (:i6623 
'TIPIE : 1L,i13 1!521 ( j l : )U ( t~ i i n )  Viiu 13~35~: code: l 
LCJG : 71350 7E13(,.1 (1.4 l (:)W I I'dC3 1) I N: 2',:.tl 
FDEPTI I: 1 c15 1 (:)C, W 1 RE CJLJ I- : Cl:Si.tc.:)in SPEEL): 3" !:I 
Ei1')EPTt-I: CIlCb5 C t l C i C ,  

l'O'T'AL CC.\'ICki: (::~(:)095,f+I::.L;. l t / l J L J :  l l . .  613R I EI'): 029,  :31.:::Ci. 

Neni iptei- \ . is ,jeipoi-iici.is 
S e l  av- c r t . imenophtha1 1sr.i~ 
LE?X o g n a t t i e ~ ! ~  !;O 
T r i c h i ~ i r ~ i s  l eptcir-c is 
Decapter-ut5 t-i.ic;sel l i 
Saeir-i d a  t u m b i  l 
L u l  i q o  s p  
Dcisr je i in ier- in ac:cita 
F i  s t u 1  a r i  n p e t  i iiit3a 
S a u r i  da cindoicquain~ s 





R/V DR. I'RIUl'JDF NBNSEIV CAT'CH I)ATA F I: Sti I IVE STAT I ON NO. : 257  
tZ'FiUJEC7' GTA'TZON NO.: 1(:)9 

F.:'I.?CJJ Ec:T 2 As 
DATE: Ci7/(:)6 i 9 8 4  GEAR 1YPE:B'I- Nor 1 PCISITIDN: Lat 1\1 2412 

s t a r t  s t u p  didr-at i ori Lung E 06621 
TIME 2 OC;5(:;) 04:)-0 i:)si:)(inin) F"'l.ir"pu::e codei 1 
I-CITJ E 797h  '79.7~1 1 , 5 "IUWING DII?': Okli5 
FDE!:'-I"ki: (:)E36 (387 WIRE OU.1'' : 0450m SPEED: 3, O 
BDEPTH: 0086  0087  

TQT'AL CCAT'CH: Q(:) 155, 9t::G. CAT'CI.i/HOI.JR (505 1 i , 8k10. SORTEI): (387, Y\:;G. 

Nef l i ip terc ls  japariicc.i!s 
METAPENAETDAE 
Saeir i cla tcirnbi l 
P1 a t  ycephal. ~ ( r j  sp. 
Uperwus rj\.\nl-Jai KU-> 
' T r i  cl-ii cir- is l epturcic,  
S e p i a  sp 
L e p i d o t r i g l a  b e n t c i v i a i  
Ha rpodun  sp. 
Apwyon s p  
Champsodon sp. 
Pseciderhonibi.irj a r s i  LIE; 

C:ynogi c)r,scis b i  l i neatcici 
F i  ski.11 a r i  a g e t i  niba 
Muraenezo:.: b a g i  u 
Acr-opoma j apon i cum 
S a u r i  d a  undosqcianii s 

I3/V DK. FRIDTJOF NANE3EZIV ~ f i~ ' ( " t . 4  r),q-r~), FI~~~.~II\IG C 3"' 1 AT T CN\J 1\10. : 25U 
F'RUJEL:'T' CiT'AT' I (JN NO. : 1 1 0  

I::'t?UJECT :: AS 
DATE! C)7/06 1YU4 C3ERR TYPE: PT' Nu:: 2 F ~ :  a i;/ 235Y 

s t a r t  s t .np d u r a t  i n n  Leng  E 066CiIk 
'TIME : 0715 074.i:) 02g((ri ir1) F: '~ irpoi je radea i 
L O G  : IfIOiiib 8007  :1,2 'i'UWIN(3 L)IR:(l45 
FDEPTH: 071:) i:i7(:i W I RE OlJT ; i :;F"EEU: :.;, 0 
BDEPTI-I: (3241) 024Ci 

TOTAL C(4TCH: 0O(:i2, Cit:C3. CA'T'CH/ tiCIlJR : Ci0004, E3t:::S. CC3RT'ED : 002, Cit:::G. 

(::fiTCt.i f:'EI:R t.iOUR % (2F 'TEIT. C. SAMF'. NO 
we i  g t h  number..; 

4, El0 (:i 1 q:) (1) , (1) 

R / V  DR. I:"F?IDTJCJF' NAIVSEN CA'TCH DH"TA F I: StiINU C f  AT I UN NCI. : 259 
PRUJEC'T' !i;T'ATIIJI\I IVU. : l % i 

I."RL)JECT n A!:; 
DATE2 ( )7 /06  IYW4 C3E;CAR TYF:'E:PTNa:6 F'Oc$:[TI01V:Lalz N 2359 

5 t . w - t  s t u p  d i - i r a t i n n  Lung  E 06559 
TIME : (3845 Cic?15 (:)30(rriin) F'cir-pcxx cnde: l 
L..OG : 8012  ElCi14 1 9 4  "r'('JLrlIl\Jfi DIH:i:)4J 
[:UEpTti: 075 130 WIRE UU')" 5 SF'EEL):2,€3 
BDEPTH: Ci24O Ci2:33 l 

SPEC I ES; 

B e n t  hctseina pt~! i -c i tur i i  

CH'T'CH PlEt'' 1.-lDl.JFi X, UF-' 'I'CIT. C. SAMP. NO 
we:i g t h  rii.iinberc; 

6 , (:l i-, 0 1 o(:) , (1) 



[?/V UR. F=F'~IDTJOF NCSNSEIN T:CAT'LI-I DA-I-A F X :;ti X NG S V { ~ ' T  X ON NCI. : 26i:) 
F:'FIOJEC:'T' S'i'AT I (:IN NO. : 1 12 

F''RC1JEC:'i' : f3Ci 
XX$T'En 07/06 1984 Oti:fhR TYF'E~b"l"I\lc:):::l F'08:['TICINiLat b1 2434 

s t a r t  st.op di.ii,-atiuri L.ong E (36635 
TIME : 4 : :  1610 i:)3(:>(min) F'ciu-pose code* I 
l..OG : 8(::)'79 &i(:)8 i 1 , 4 'I-OWING Dir:(: 2;2Ci 
FDEP~C-I: (:')52 (355 WIRE OUT : 03C:~:)in SFz'EED: 2, E3 
PDEFTH: (:)(:l52 0055 

TOTAL C:R"I"CH: (:j0 170, X t<G ,, C:A"i'CH/I-iC31Jfli 60::;:5&, 2133. S[]A"VEU : (:)(:)i:), i:)t::C.. 

-rr:ic:h:icirul-? leptc i rc i !~ 
Ganzra mini.ita 
P ~ n i i ~ d a s y i ~  ha~; t .a  
L.ei ugriathi.is sp 
Caur i  rla t ~ i m b i  l 
Nrmi p te rus  japoni  cci-; 
CARCHARI-4 :t N I UAE: 
Lac:tarieis lac:tarj.i. i~j 
Scornheromorus gu t  t a t   US^ 

Lol. i gu sp 
F ' l  at.ycephal  is SF?. 

L e i  agriathcis eqcicilus 
Ueic;sunii @ri a acuta 
F'settode-; er-uinri 
Rcrc~iponia .Japani ccim 
I l i sha ni r l  asl~ufna 
Cphyraerici obtcicjat.a 
METAF'ENAE X I IAE 
L.ayucepha1. LIE; l i.cr-iair.i 5 
C\riofninn I n d i c a  
Clpogon !ap 

E:&'rcI..{ F:'E:A 1-{('J(JF( 
welgtrh ri~..iiiiber$; 
135 , ' T ^  A(-) 264 
4 4 , 4 i:) 1 2; ;-\ 2 
4. 2 , (1) i:) L! 4 
1.:; u , il. C) 96C)i:) 
26 v 40 2 
18, (30 160 
:l 5 !, 6 C) 12 
i 2 , i:)(:) 15b 
1 2: , (1) i 2  
1 2 , Ci (1) C) 

V ,  6C) 3.44 
7 , 2 0 3 6 
7 , 2 :y24 
6, 00 12 
kl (:l i:) 12::56 
4. , OCi 24 
4 v (1:) i:) :3 6 
2 , o t::) i:) 
I , Eii-1 :L 2 
1 , 2C:) 12 
1 , 2 (1) 132 

............................ 
-7 c: ... ,..i b , 2 C) 

R / V  DR. F'RXDTJOF NANSEN CA"TCH DIA'T~‘, F'I:s~-IING STA"I'ICII\I 1\10.:261 

F'f " .' -, - - I"F?C'ltJEcC'T STRl' I C)N 1\10. : 1 :L 7; 

?L)tJLL, l : A!:; 
DAVE: 07/C)6 iYE3.4. GEfhR 'TYPEzBl I\lc:):i F'OSI''f'XONiL<\t N 2444 

s ta r - t  stor:, di-tv-at i n r 7  Long E 06640 
'TIME : 1855 1910 O15(niin) PL.IY..[)C)E~C? C C ~ C J ~ : :  1 
I-C)E I Ei1Ci6 E):107 i:),& TUWING 1 ) l R i  0V34 
Fr)EPTI,+i i (:)31. W X RE [)U'l : O:>c::)i:)in 6F:'kED : 2 !, 4 
BDEpTti:: (:)C)31 (:)(:j3 1 

T r i c i h i ~ ~ ~ ~ ~ i ~  lep.tc1r1.1~ 
Oto l  i thes  ruher  
Li~ctar": i  L15 1 i A ~ t . c \ Y . . i  Li5 
Thryssa sp 
Fornii o n i  gi-r 
A l  eitelca monucilrus 
Thr y ~ i s a  iJcii;!s~ifiii e r i  
Leit jar i~is; mal. abai-j. ccis 
Thrysria v i  t r i i r . o s t r l ~  
Jnhni LIS sp. 
F='orriada:iiy-, t ia~i tc i  
Aricis t h a l  asrsincis 
f:'ENChE :[ DAE 
CARCtlARt~iII\lP UAE 
t:::r i l l 
C:aip-angol de5 nial abar-i CLIS 

F2'ol yl-iern~is ni:i crostcrima 
C3azza minnta 
F='omaclanyii :;tip.icl~?ris 
F'omadasys rnaci.11 a tus  
Trig:La !%p. 
F l  atycephalcis sp. 

CA-1"Ct-I F'ER t-ICIIJII 
wel y t h  nciinb~-rcj 
4 i) (1) , (1) i:) i:) 
,536 , I 6 E3 i:) 
1 bC) , O t::, 2; 4 4 (:l 
I 04 , <:>C, 1. 0 4 i:) 

13i:i , c.:)(:) 8 i:) 
E3Ci , 0C) E3 0 
h 4 , i:) i:) ;: 2 i:) 
6C> , C) C) u 
hi:) , C)<:) :L 4.11 i:) 
4 (1) , (:I (1) 6 4 i:) 
:9 L, , 4. (::i 12 
2; i:) , c::) *.> '. 

,L 0 
1 8 , i:)(:) (:t 

11 15 , (:)C) 16 
:I, k) , i:) i:) (3 
i 6 v i:) c) €3 i:) 
:L ~7 b or:) 1 h!:) 

Ej , (1) C i  ":L .-. p2 d- 1) 
E3 , i:) (1) I3 0 
E3 , i)(:) E3 i:) 
8 , (:)i:) 8 (11 
t3 , i:i~) €4 i:) 

...... -....... 
:L 572,40 

% UF TO"r. L. SAMP. NU 

2:3, 4. 
L.:[ , 3  
1 0 , 1 
6,6 
5 g (1) 
:3 , C) 
4, C) 
3, E3 
:?i , El 
2.5 
;z , 1:; 

:l , 9 
171 
1 y (::t 

i , t:) 
I , (1) 
1 , 0 
, 5 
, C7 
3 "J 

75 
I;. , h' 



4 

R / V  UR. I'KIDTt113F IVANSEN CATCI-i DATA 

f:@/q-J;JEc-f': A$; 

DCSTE: 07/0b 19U4. CjEAI:< TYPE: FT' No: 4 
.;tart e;top di.(r.at.:i ori 

T'IIvlE :, 2(:)30 ,210i:) i:)3()(niir-i). 
L O G  :: 811U O l l Y  1!,4. 
1' D E B 1- 1-1 :: 1) 1 : (1) 1 
BDEpTI-1 Ci(:)9;:; (:)(:):5i:) 

'TOTAL CAT'CH : i:)C)S 18, 41,:::G CA'Ti2I-.I/HUlJR: 01 OC.6, 13t:::G. SLJFITED: 294, OKE. 

Trichicw-~ie; lt?ptui-i.i!~ 
CHR I MF'S 
"Shryssici sp 
Spyr-nei-ia pcitnamia'? 
Scornberai desi coiiitnet-son j. anci!s 
Ccurnherwniori.i~ qi..ii:tatci!~ 
I l i cha ini?l as.horiia 
Sard ine l  l a  gihbusa 
Duss~imi e r  i a acc1t.a 
Gazza mi n ~ i t a  

CA'1"Cti PER t.IC3UR 
wei g t h  riumber-55 
24.0,  i)(:) (3 
1 60 , o i:) 
1 &)(:I , (:)i:) (:i 

1 60 , (:)i:> c? 6 
9 b , O i:) -:r ,", ...#L 

iTh,80 120 
6 4 , c:)(:) b 4. 
- T v >  , (:)i:) 480 
3 2 , <:l(::) 1 c:izh 
16, OC) C> 4 

.-.. q.. -- -- w.. .-. 
1 i:)36, B<:) 99,s 

b:'fI(-)JL_C"i: &'L-; 

DATE: C)€3/(:)6 19U4 UECAR 1YPE: Bl" !Va:: 1 
s t a r t  i>t(:)p di.ir,ati on 

TIME : 0155 (:)225 (:)S(:)(mj.n) 
L O G  :E1171 81'72 :L,b 
FDEPTH: Ci9Ci 094 
uDE:pTt.I : (:)(:ly(:) (:)(:)Y4 

F':l'CI-i:[l\l(n 8'T'A'T':ION NU. :2e>2; 
PKC1;JEC'r S'l"Al"IC3N NO. : 1 15 

POSTTICIN: Lair N 2451 
Lur70 E 06615 

I'"i.ir-posw cucle: l 
'TOMING nIf.?:2,T(:) 
W 1 RE UU.1' : (:)450ni CjF>EED 3, 2 

Nenil ptercis ,japoi-ii cuc-i 
T r i c h i  circis l eptuiruc; 
L -cp idu tv ig l  a beritt-ivi a i  
F'l atycephali.is sp. 
Airrupoma japon i  curri 
t7'ErJRE I DAE 
Saur i  da turnbi l 
Therapan sp. 
Lagocaphal LIS l ~ i n a r i  .; 

Epinephel us d i  acanthcis 
Sepi a .ip 
Apogon sp 
F i  .itul ar-i e7 p e t  i iiiba 
1)~icaptercic; i'-i.i!~sel l i 
Charnp!~iocion !,p. 
Leiognathus cp 

CCIT'(1:t.i PER t101.IR 
we:i g t 1-1 nuinber- r5 

5 4 6) , t:) (1) 9 I. (:i (1) 
96,  x:) 1 i:) 4 
:-i:) , 00 7 2 E3 
21:) , (30 3 :l 2 

7, Wc:) 11 10 
'7 , 8 i:) 1 O4 
5, 20 2h 
5, i.(:) 2 b 
c:. r- ,  .. 
d , 1:. C) 2 6 
5, 20 2 b 
2 , 6 (::b 1 04. 
1 , 3(3 5 2 
:L , :30 26 
i ,C;O 2 [J 
, 26) 2b 
,26 2 6 



R/V DFi. FrAXDT~IUF Nfi1\18E:N ~n"r'(=t-i D A ' ' ~ O  F"I!~~-II~\IG ST&T':~(IN NU. : ~ 2 6 4 ,  
Wi"1;JEC:T' STA1^1(71\1 1\10. :: 1 l 6  

PR (:l J E C: T :. ($5 
DATE: 00/C)6 1984. GEC-iFI T'YI:3E~El Nor1  POE31'TIOI\I:Lat I\1 25:1(:) 

! s t a r t  stop d~ i i~ .a t . i o r i  l..orirg E' (::)b626 
TIIvIE : (351)5 (:)535 (.i,S(:)(rnin) F::"~.irpc3~;ri cociei l 
L-Ufi : El199 0201 I v 3  -S(IWII\IG DIR:  150 
~ Y D E ~ " ~ H ~  033 (:)~8 bJ]:RE (3U"I' :(32(;:)0fn cjF:'EED:2,& 

B DE: p'r H : c:.) i:') :S 2; r:) r:) 2; f3 

CFEC I ECi 

D t o l  i t h o s  r i - iber 
A n c h a r i   is b r e v i  b a r b i  s 
'l-kiryssia vi t r i i - .u. i ; t r : i !s 
Torpedo mar-mol'-ata 
F'airipi.iei c h i i e i 7 s i s  
f ~ \ c a r ~ t t i o p a r ~ . i s  sp. 
Argyrosuni- is sp. 
Pornadacys s t r - i  deris 
'I'ric:hi~it-i.is l e~ ) . te i r i . i ~  
U lu te i -a  manoceros 
StiRIMP6 
L a c t  a r  i ~ i c )  1 acta i l - i  LiSj 

Pennahia  sp. 
Rhabdosargus s a r b a  
Carango i  cles nial abar  i cLiii 
P l a t y c e p h a l u s  sp. 

CA']-Cti f:'EF: tiOUFiI 
w e i g t h  riurriber-s 
1'32, OC) Ej4E3 
12,5,4C) 12E3 
(3 8 , (.:I (:i 1568 
-T P', 

.,;U.,& v (1) (::l -r .-,d -j 

2 i+ , i:') (::I 16 
24, C)(:) 16 
2: 1 , B(") 2 
19,20 4, 8 0 
I (2 , (:)i:) 1 3 t2 
11,20 16 

5' , b (1) 128 
'7 , 6 (1) c? 6 
4, 00 :L 6 
z;, 20  I 6  
1 , 60  l 6  
1 , b O  :l 6 

R/V DR. F'F:IDT'II(~F' NRNSEN CAT'C:t-I DATA 

FR[) JEc'r': /,\B 
DATE: OS/<:)& 1904. GEf.$fI TYPE: P'r fJ0: 2 

st:at-t stop di.ir'ati o i l  
TIME : (:)Y4.J lc:)(::iO i:)lL;(nij,n) 
1-(36 1 E12:5(:) 82:X.l 1,2 
FDE:FTHc 070 (:)7(:i 
EDftPTtl: OCi'j3 <:,(:)Y.?; 

L e i  oc~nath~i - ;  !sp 
Benthusrnia pterotei t i i  

F'ICt-IING SiTRT'IOl\l NU. : 265 
f:'RO;JEC:'T STATION NO. : 1 17 

C'A'I"Ct4 F-'IEfI ti(3UR % CIF 1"OT. L. SAPIP. N(3 
wei gt 17 rti..tinberci 
&,i:) , t:) i:) V6,7 

2 , (1) (:, ::; g 2 2 1 

R/V Df'i. FHIDT'J(3f:' I\IHNSEi'I\I KATCt-1 DA"I'A Fr:[6t-IIl\lG S'TRT':[DhI NO. : 2hb 
FROJEC'I" Sl f iTIDN NU. : 118 

F:'R(:'iJEC:T : (46 
DATE: C)E3/06 1984 EE#4R 'TYPE: BT Nc~u l PClCjI'TIOI\I: L.at h1 2505 

5it.ar.t. .;tap d c i r a t i  ori l- or1 r,;] E 06 6 0 (3 
'TIME : 1535 1605 O:Zi:) (min) F'i.irpc?-,e code: :l 
LUCJ : 827f3 E32!79 1,s TDWII\IG DIF<: 1130 
FDEPTH: (YiY.3 104 W%I:tE OLJT 2 c)4!fi(::)(n :j[:,EED: 3, 0 
BI)[<f:'Tti <:1(:)'+'5 0 104 

Iqenii p.t:rircirj ,japc>i-ii ccis 
T r i c h i u r i . i s  I.E?~~)~LIY.LIU; 
L-ag~(:E?pl'ik3ii.i!5 !lip 
Qrgyrosom~ is  1-i(:~l.al.epici(:1t~i~~ 
L i ~ p i a  sp 
P l  atyriephalcic; sp. 
Li- t t ja i- i~is i  c\rgi?rit:.iri~at::i.ii~~tuij 
P o l  ynernus nil. ci-ostorna 
Ciph yl-aeria abti.ic;c\ta 
Pennahi a sp. 
CCiai-tr i cia i.tn(:losqi.iaini s 
l - e p i d o t r i q l a  b e n t u v i a i  
&:r oporiici J al:)or? :i C: LIIII 

Apogon sp 



RIV UR. FRIDTJOF IVANCEN LAT'CH Df1TA 

f:'ROJEC:T. H 8  
DATE: 0 8 / 0 h  1 9 0 4  GEAR TYPE! BT I'doi 1 

s t a r t  , s t o p  d i i r a t j . n n  
T I M E  : iBJ(:i 19i:)Ci i:iXU(min) 
L O G  : 83(::i3 0:305 1, 5 
FDEF'TH: (326 (322 
BUEFTI.j:: (:)i326 00212 

ty'061'T'I(31\1: L a t  Id 2 5 1 2  
L o n g  E (:i6556 

Fz'nv-pose r u d e i  l 
'l"1IWING K)TR:OI.TCi 
W I RE OI.JT C I SFZ'%ED: 3, 0 

TOTAL LATCH: 0 0 3 2 4 ,  (3t:::G. CRT'CH/HUlJR :: C)i:l640 ,.i:)I.::;G. SjCIFI7'ED: C)(:i0, (:)t::G. 

' T r i c h i  L ~ ~ L I B  l e p t c i r ~ ~ s  
Pcnnal-i i a :;p. 
Mega1~1spi : is  c o r c l y l a  
P o m a d a s y s  h a i t a  
A n c h a r i  LIS b r e v i  b a r b i  si 
Thu- y s s a  mysta:.: 
' T h e r a p o n  j a i - b u a  
L a r t a r i  us l a c t a r i  cis 
Parripu-i c k i l  :l.c-ncii ci 
Cltol i ,t t ~ ~ s i  r - y h c r .  
T o r p e d s  mar~iioi-,at:a 
F'ENl,\E I Df\E 
Mci raerre~u: . :  b a g  i w 
J o h n l c i c  s p .  
CiYNNUR T DAE 
T h r y s s a  v i . t r i r u c j t r 3 .  s 
D!A!3YAT I DAE 
S p h y r a e n a  u b t u s a t a  
G a z a a  n i i n u t a  

CA"IuCt-I PIZf;: HOIJR 
w e l  g.hh ncirnbcir-s 
2: (1) (1) T i')(:) i:) 

9 C) , 00 9 9 4  
55, F 3 0  -7 2 
5 4 ,  C m  36 
4 0  g C) (1) (l 

27 , (:)C) - -p ,  
;:a L 4 

,",C. 'I " 

d:, d , .L 2 
2 3 ,  4(:t .L..J& ncq 

2: 1 , &>i:) 56 
18 ,  <:)C) 3 6 
I O, (:)i:) 1:; 6 
1 H, (:)C) -7 2 
16 ,  c~c:) C) 

1 4  , 4.C) 5 3 4  
1 (1) , (:)ei 1 0 
9 , i:) i:) 6 1 2  
4, ui:) 2 
1 , €3 C) 3 
, (?i:) 1. U 

3 0 ,  Ej 

1 ::5 , U 
IE) , h 
8,s 
h ,  1 
4, i 
3 ,  !3 
3,  (5 
"t' 7' ..-q y ,J 

2 , 7  
:2 , '7 
2 , '7 
2, 4. 
2 , 2  

1,s 
.1,9 

v7 
" 2 

7 1 

K / V  DR,, I'RIDTJOF' NANSEN Cfi"rCt4 Dfi'I"fl f" ISt. j ING S"SfiTIC)III b10. 2 6 8  
PRC1JEi":f I'ciTAS'I('31'd I\ICi. : :lSi:i 

f='RCILJE(::-r': ACi 
DATE: Oa/i:)h 1 9 8 4  EXAN -SYF='E: F'"S No: 4 POSSTIU1\1: L.at  I'd 25:16 

s t a r - t  s t . o p  d c i r a t i  (:!n L o r i g  E C)65:38 
'TIIqE 1 9 5 3  2i:)15 0 2 C i ( m i n )  F:'t.ir-poc;e cocje: i 
L[][$ : @*;i:)& 8:3(:)'7 1 , Ci 'ruW :[ N(3 D 1% : 2 i t:> 
F'»E:pVI.-I: C.i~i1 Oi:)1 W]:RE ULJ"~' i $;f:'E:ED::3,Cl 
BDEPTH: O O i U  00 i8  

TOTAL CA'TCH: 0C)ii)29,91.';6. [:fi'rCk-I / I..]uLJf: : i:ii:)i:)[39 , '71,:::l'j . $j[]f?T'ED : Cii:)O , (:)KG . 

SPEC I ES 

S c o i n k e r  OII~T)~I.IS (::c~ininersnrii. 
S c o m b e r o n i o r u s  g u t  t a tus  
L a c  t ar i us :L ac t a r - i  LIS 

C p y r a e n a  pntznarrti a e  
"irirl-bi~ir~~~:~ lep t i . 11 - .~15  
i2ARCHARC.I T I'd I DAE 
E i a r d i  n e i .  l a m el a n u r a  
E i c o m b e r u i  de:: t 0 1  
T h r y s s a  di.issi.irrii e r  i 
U ~ ~ s s ~ i i n i e r - i . a  acr~itza 
E a z z a  m i  n ~ i t a  

CfiTFt.4 
w t? i f3't h 

;2:-; , 4. Ct 
18 , (:)i:) 
:i o , EI i:) 

. . 
'9 , Y O 
9 , Ci t:;) 
c., , C) i:) 
4. , 50 
4. , 5 (::i 
2,7C) 

, 4 5  -., .. 
9 .A(-) 

% OF TCI'T. C:. SAMF'. NO 



Acanthopagri-is !Fir). 
Trichiuv-cis 1eptciri.is 
Ancharici!s b r e v i  barb ic j  
F:'umadal;ys coininersonri i 
C:ynogl oc;si-i!zi b i  l :i neatus 
Megal aspi  s cou-dy1 a 
[:)to1 i the!s r-uber 
SF'HYRNIWbE 
P la tycepha i  us !SP. 
Lac%ar lus  l a c t a r j .  cis 
John:iu~; sp. 
F'umadasys cilzri dens 
Painpi-is arger~tei-i:; 

CA'I-CI-i PEK t-IC31.lR 
we:igth rii.iinber-!i 

40, 00 4 i:) 
r )  i> , i:) C) 152 
,T - ..., (-1 4.i:) ._.# -r .b. 7 

20 , C)C) E3 
1 3 , b (1:) C) 
12 , C)C) 8 
7,60 8 
3 , E? i:) €3 
7 y :?i:) 4 51 
2, 40 3 2 
, 40 2.4 
714) 16 
, El (1:) U 

X OF' TUT. C. CAMP. 

A / V  UR. FI:IIDTJCl1-:' NANSEPJ C-A'TGI ...I DA-/-A 1: I I NCLJ j-* F:,r . . ""*,. 
c I4l"lOhI l\lCJ. ; 2'70 

<UJL.:.(.,T ti-rAi-IuI\I ND., : :l22 
F8RC);JECT: fi$i 

DATE: (:)'?/01~ 1904 GEAR PYF'EIBT I\1o::l F:'OC3ITION:Lai-. 1\1 2511 
cit.at-t !stop dcit-.at:ion Lang E: (3,5324. 

"I'j'IvIE :: (:)hl$<i) (:j710 (:);-;i:)(inin) Pcir-pose cucje:: i 
LOE 0411 84.13 1,b T'I3W ING E)I f?: i:)4.5) 
I-DEPTI.J; (322 (:)22 WI:RE UUl- :(:):lSC>in SF,:'EED:;-;,2 
BUEPTI-I: (:)i:)22 ()(:Q2 

"I'richicit-IIC 1t-pt.i.irc1~ 
F'ennahi a r~p .  
C\richari (.is b r e v i  b a r b i  i, 
IJASYFI'I-I DAE 
TI.iryssia -7ty!sta:.: 
;lohni us %p. 
Ponindaciyci riiac~ilati.~!; 
L n c t a r i  us l a c t a r i u s  
U t o l  i the??; ri-ib-r 
Pampcis . c h i  1 enesi s 

. , 

I l i s h a  .!iip: 
METAPENAEIDRE 
Pol  yrlemi-is rn:i ~ - r~ r j t .omc i  
Epir lephelus inal abar - i c i - i~  
Lagtnc:ephaicie; !spadic:ei.ie; 
Carangoj. de:; nial abar-i cui; 
Ilreparie l ongrnianria 
F'omadasyc, cnrnrneit-c;onni 
Acan~tho~)agri-i?i t 3 i  f a!i(:i P+.I.I~~ 
Thryzsa dne;si.irni e r i  
Croriibeit-oi cle!~ .t:ol 
F'sr.cidorhombi.ic3 &\I*.E~J.LI~ 
Cynogla~jsi-i i i !:,i l. i i l ea t c i~ i  
IIYL, :[ 01341" X NAE 
Ai::anthopa!~t-LI!; !;p. 
Pi X SCELLANECILJC 

(:A's(: 1.4 PER t.1131.lR 
we iq th  r~ci,nb~.rcj 

1 b Ci C )  , t:) t.:) (1) 
:5 :? , C:) i:) c-.-7 ,J L (,.l - t::) 

4 (:)(I) i:) (1) (1) 
:3.12, 0i) ICi4 
18'7, 20 5 15 :L C) . 
I 5 6 , i:? i:) 106r:ia . 

156, C)(:) 1 h64 
124., 80 4 16 
114, 40 .-,. . 

.::o .L 2 
62 g 40 1 C) 4. 
P:. 'I, . .A ,i. , i:) t::) ;/,i:i4. . 
4C>, Ur:) :L 04 
1 Ei !, '5 t:) 2; 1 2 
:L :L , 2 C) 2 
1 . 0  , 4 0 :L O4 
l(:), 4.0 1. (1) i+ 
'7 , C) (::) 6 
6, 80 2 
5 , (:)(:i 4 
3,74 l - 7 '  ."I .l 2 
:L , C) c:, 
1 9 (1:) (.I) 7 

1 , 00 , 
1 , (::I (1:) 2 
5 , C)(:) 4 

2 (:I) t3 (:I (::) (::l 

...... e..... .. .............. 
;3 C? 9 ,J; , " 34 

% OF' 'T'OT. C:. 

4.C) , C1 

:L :3 , (1) 
1 (:I , 
'7, 8 
4, t)  
:I e c+' 

3 ,  y 
::i, 1 
2,13 
1,s 
:L , 3 
, 3 

-T , '2' 
.v 3 
, a .. 
, 2  
!, 1 
, 1 
' 1 
, (::l 
, i) 
* c::) 
, 0 
3 

,l 
L;, 2 



R / V  DR,, I:'HIDT~7~3ty NCSI\ISE.N I=Iii"I"C~l--! DA'TA F'1!31-111\113 EiiTAIIi31\1 NCi.:2'71 
' ' "" 

l ;[J,JLC"I Ci'1"A-r I ('J1\1 NOs r 1 2 3  
[.:*p[)(J 1;;:c; T fy;; 

DATE: (:)9/(:iC3 .t(3[34. (jf!f~fR T'YF::'f:*E-I'I\lo:i1 I:::'OS:Il':[01;lrL.at N 25:LZ 
s t a r t  s,kop dcrt-at.ion L-orig tZ (:)<'JJ:L4. 

''r I l*/ ff 2 (.:i (7 C; 3 :L <.:) :l. 5 t::) 2 i:) ( (n j, n ) I:':' i .I i'.. p c? c; e c c) d e i: :l 
LC)G :: Wrl.4:l E1442 1,O "i'(:) W 1 l'\1(3 D I R 1. I3C) 
FDEPTti: 0x7 (::):?'7 W 1: 17 E ['U'r :; (1:) 1, s(i)fn csl:'E, E: 1') : z: ,, (::i 
BDEF'-rI-.l: (.)(1):;77 (:)(:)>!7' 

'T r i (: h i i.{ r- 1.1 !;i :L L. p t 1.1 r L\ :i 

Arichar-i eis b r  +;vi bar-bi. ci 
S2:'oriiacla!z;)/~i i:o,riri,ei~~sonrii 
F'enriati i a sp ,, 
F"ii~f~i[~ 1.1 !;i C h L 1 621~) 5 i !!i 
Acarithopaqi,. 1 . i~  sp. 
C:l.kci:l i t h e r ;  rcibeiP. 
L .ac ta i - i~ i s  1ac.taiZ..j.i.t-> 
F:'teraizi sp 
Mur-?ei-iesc~:: bag i u 
'farpeclo rrii~t-cncirata 
GYMNUFiIDAE 
FZ'o:L y i-ierrii.l!s se:.: t. (Giv.' i i.i!~ 
F'ornaclasys; mac:i.ilalrus 
F'oi~ii~da~iy.; !stir, i clerir, 
FZ'set t odi-si; eit-ciirirj. 
L-i.it.jar~cii ,jol.inj.i 
Leit jarleis er-ythi-opl:eu-c~!s 
,Jolirii LIS e 

Gazza niiricita 
Neniipt..eri.ir; Japonicci!ii 
1Jpeneus VY. t.kcc.l-ci$; 

c": L4.I" (: 1-1 p 1::: [? l.,-! (i) LI r? 
weigtki  rir..iriil-,erc; 

4 5 1:) (:i , (::i (1) (1) 
:L 5 i:) i:) , i:) (::i (1) 

4, '7 "(") J-. .. '7 L' 
"T >"L 

,L ..:, ,i, " 0 (1:) 1yi:)tJ 
1 7ci, 4i:) :L LC i 
141, U 0  1 4 :L 
I 4 I v c)i:) 1 Y :L 
70  , 9 C )  2 :L :7; 

b::, h(:) ti'? 
60 , (::)C) i:) 
&(:i , (:i i-) b O 
6 (1) , (:i t::, b I:) 
4.2 , ::-; i;) b 
"T l" .-q d , 4 0 1 4 :L 
20 ;L(") 

9 -. - 141 
.:z ;'I3 , 2 (i 6 9 
2 0 , 2 ("1 69  
2 ~ 3 ~ 2 0  b c? 

:? 1 q i:)(::) 5 4 
:L 4. , :L r:) b S 
1 t:! 5 !::i L) '9  
1 (:I) 5 <:l b 5' 

% Ur" "rC17'. (i:. !SAMF:*. NO 

Up;" FI:i:[I)'T,'JO1::' NAN<.',EI\I Cfi"r'(;;t..I ,F :[!Jt.I:[N($ 57'fiT1(3N !\la. : 273 
F:,K[j;l p'C-1 , CTAlIOl\l 1\10,,::125 

I:::'K C) J (1: -r' fi 
D A T E :: (1) t:? / (:I) 6 :L 9 ~3 L+ G E CAR ' 1  y f : : ' ~  B T' l\l :L 1.:' fl C:' .J V .L ' 1 1 ' ClN : L. a 2: N , .J 1 0 

s t .a r t  !%'tnp di- i t -at lor i  L.. o 1.1 (,;J E 0 b 5(:) C) 
'r I Iq E : 1 3 3 (::i 1 LI. (c) (:i i:) ::i (1) ( 111 i n ) F' 1.1 u- 1:) c:) E; e C: o d e : (::i 
L..UG : 847h El4.713 :L , 4 "I"CJl4INO LI I R :  1WC) 
F JJ E p ' 1  1-1 i i') 1 9 (1) .-,'J L. y:' .".l W]: I:?E ['LJ'r * 0 1 O(::)rn SPEED : 2,  H 
BDEF'Tt.1 :: C)(:) 1 '7 (:)(:)2:::; 

.'r r i i-i l 1.1 l,,. !"i c; 1 $2 13 t. 1.i 1,- Li !s 

Muraerte!no:.: b a y i  a 
Anc~t iar i  LIS brev i .  bar-bi  s 
1-aguciephalcic; !spaclic:ei.i$i 
L_ac:,knipicic; lac:tarj.~ic; 
GYMNURIDAE 
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ANNEX 11 : Length frequency distributions 

some Important species, 



N e m i p t e r u s  japoni c ~ t s  . N e m i  p t e r ~ t s  japoni c ~ t s  

S T A T I O N  NO. 0 9 9  MEAN LENGTH = 1 6 . 3 c m  N= 8 1  S T A T I O N  NO. i519 MEAN LENGTH = 1 8 . 7 c n i  N= 5,: 

N e m i  pterus japoni c ~ t S  

S T A T I O N  NO. 1CiCi MEAN LENGTH = 1 7 , B c m  - N= 88 

N e m i p k e r u s  j a p o n i c ~ t s  
C T A T I O N  NO. 1 0 6  MECIN LENGTH = 21,Ocm N= 51:) 

N e m i  pterus japoni c ~ t s  

S T A T I O N  NO. 1 1 5  MEAN LENGTH = 1 4 . 8 c m  N= 5 2  
A 

N e m i  pterus japon i  c ~ t s  

STATION NO. 1 1 8  MEAN LENGTH = 1 5 . 3 c m  N= 1 0 1  

N e m i  p t e r ~ t s  japoni  c ~ t s  
S T A T I U N  NO. 1 7 4  MEAN LEFIGTH = 12,Cicni N= 1 1 4  



I l i s k i a  m e l  a5t r?dsmcx 
CTAT' ION I'JO. I 0 7  PIEAI.4 1-EhIGTkI = '3El. lc.m N= 18 

L 

C 3 i s a r - - ~ r ~ c z j ~ ~ z d e 5  i~iall ,*bas- m r = # - t i - ,  
STFI I IO!\ I  NI:).. i:Ic?'? MElJFI LEhlC;'I t1 - 18. ' k u j  N-= E!:: 
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L; 0 

S a r d i n e l l a  g i b b a s a  
S T A T I O N  NO. 114 MEAN LENOTH = 1 5 . 8 c i i i  N= 15 

D ~ i s s u m i  er i a a c ~ i t a  
S T A T I O N  NO. 1i:l~:l MEAN LENGTH = 19. :cm N= :.4 

Cardi n e 1  l a P o n g i  cep5 
STATIOI \ I  NO. <:l96 MEAN LENOTH = 1 7 , 3 c m  

/. 
5 C) 

4 0  

3 0  
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1 O 

C m 

CLabi  C t e p S  
C T A T I O N  NO. 1 3 6  

c ~ c b i  c e p s  
MEAN LENGTH = 1 2 , 3 c m  

D u s s c i m i  eri a a c ~ i t a  
S T R T I O N  NO. 1 1 4  MEAN LENGTH = 13.  3 c n i  N= Z2 

L 

T h r y s s a  v i  t r i  rostr i  s 
S T A T I O N  NO. 1 1 6  MEAN LENGTH = 1 6 , 7 c m  N= 1 0 1  

L 
L 

P o m a d a s y s  h a s t a ,  
S T A T I O N  NO. 1 0 7  MEAN LENGTH = 42,Ocm N= 33 
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ANNEX 111 

Settings and performance of acoustic instruments 

Echs ssunderc 

Basic range 
* Bandwidth 
* Pulse length 
TVG and gain 
Recorder gain  

* Transmitter power 
Transducer dimension 
(Ceramic) 
Discriminator 

* Source level + voltage 
response 
Measured 

O-100/0-250+250 
3.3 kHz 

1.6 ms 
20 log R-20 dB 

7 
4813 W 
8' x 8' 

(30 x 30 cm) 
4-7 

140.7 dB 
May 1984 

0-100 

3.3 kHz 
1.0 ms 

20 log R-0 dB 

5 / 6  
233 W 

lo0 
(Cfrcular) 

5-6 

114.9 dB 
August 1983 



Integrators 

* Integrator threshold(Al1 ch.) 10 mV 10 mV 

* Integrator gain 30 dB 10 dB x 10 

* Depth intervals 14-25125-50/50-751 A: 4-50 
175-100/100-1251 B: 50-100 
1125-150/150-2001 
1200-250/250-4001 

Bo t tom channe 1s 

Bottom stop 

XX) Calculated instrumental 
constant (CI) 

* Parameters changed or new from previous cruises on RIV 
"Dr. Fridtjof Nansen" due to installation of Simrad 
EK-400 echo sounders and QD-integrator. Parallell 
integration on QD and QM ("old settings") were made 
for reference purposes. 

Sonar ST (18 kHz) was operated in areas with schooling 

activity. Sonar S 109 was not used due to malfunctions. 

XX) Scal ing factor - .10. O (Used for mapping purpses ) 



Fishing gear 

Bottom trawl: 

High opening shrimp and fish trawl with rubber bobbins of 50 cm 

diametre. Headrope 41 m. Opening height during trawling 

approximately 6 m. Mesh size in the wings 4 0  mm, gradually 

reduced to 20 mm in the cod end. 

Pelagic trawl: 

Capelin trawl with four equal panels, approximately 30 x 3 0  m 

at opening. Height during trawling varying between 12 and 15 
m, the larger when trawling with extra floats at the surface. 

Mesh size at cod end 20 mm. 

The pelagic trawl is monitored with a cable connected net 

sonde. 


