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I 
I PRJ3LIMINARY CRUISE REPORT ON CRUISE NOS. 3 AND 4 OF 

"DR. FRIDTJOF NANSEN" UNDER THE JOINT PAK/NOR/FAO 

FISHERIES RESEARCH PROJECT 

I INTRODUCTION 

T h i s  r e p o r t  c o v e r s  t h e  second comple te  coverage  of t h e  P a k i s t a n  

I w a t e r s  d u r i n g  t h i s  p r o j e c t .  

Depar tu re :  Karach i ,  1 3  February  1977. 

A r r i v a l  : Karach i ,  25 February  1977. 

S c i e n t i f i c  s t a f f :  M. Arshad, I .  Ahmad, S. Amjad 

I (Department of  F i s h e r i e s ) .  

J. A l i  Khan ( t o  1 8  Feb) , S.H. Niaz R i z v i  

1 ( t o  1 8  F e b ) ,  A.K. Showkat 
i 

( I n s t i t u t e  of  Marine B i o l o g y ) .  

! 0 .  Nakken, S. Lygren, 0 .  Knudsen, 

a. Torgersen  

1 ( I n s t i t u t e  of  Marine R e s e a r c h ) .  
1 
I I 

Depar tu re :  Karach l ,  27 February  1977. 

i A r r i v a l  : Karachi ,  6 March 1977. 

S c i e n t i f i c  s t a f f :  M. Arshad, M. K h a l i l u d d i n ,  M.A. Wahid 

I (Department o f  F i s h e r i e s )  . 
S . M .  Huda, S. B a r k a t i ,  M. Moazzam Khan 

1 
( I n s t i t u t e  o f  Marine B i o l o g y ) .  

1 0 .  Nakken, S. Lygren, 0 .  Knudsen, 

0 .  Torgersen  
I 
I ( I n s t i t u t e  of  Marine Research)  . 

I Survey g r i d  and s t a t i o n s  a r e  shown i n  F i g .  1. The most o f f s h o r e  

s t a t i o n s  i n  S e c t i o n s , I ,  X I  and X I 1 1  were n o t  occup ied  due t o  

l a c k  of t i m e ,  
I 
I 

1 

I 
I 

WORKING SCHEME 
i 

The s t a n d a r d  hydrograph ic /p lank ton  s t a t i o n s  w e r e  worked a s  p re -  

1 
I v i o u s l y  w i t h  two e x c e p t i o n s :  



2 

1) The amount of filtrated seawater from 0110 and 30 m was 

reduced to 2 litres. 1 I 
2) After the completion of Section I the net in the 

Bongo 60 was changed from 180 7 to 500 r ~ ~ r h  size. r ,,-a 
The flowmeter used in the Bongo was probably not func- 

tioning properly during the first coverage. The fault 1 I 
was repaired and the flowmeter readings obtained with 

the 5007 mesh are correct. A calibration curve for 1 

the flowmeter in use is attached. 
1 

I 
I 

RESULTS 

Table 1 shows the particulars of the fishing stations, while 1 
Tables 2 and 3 show the length and maturity distribution of the 

-dominant species for the two first full coverages of the coast. 

Distribution and abundance of pelagic fish (Fig. 2) 

The main features of the distribution pattern are similar to 
----- - 

- - - - - - - - - -- - - - - 

~- those observed duriKg-cruise E 6 f .  1 %nd 2, the highest ab?indan- -1 
1 

ces were found south of Karachi and in Sonmiani Bay. In the 

area south of Karachi, anchovies (species of Thryssa and Stole- 

phorus) constituted the major portions of the catches, and trawl 

hauls yielding 15-20 tonnes/h,)ur were obtained. Along the 

Makran coast, the pelagic fish recordings were dominated by 

various species of sardines and anchovies. Between Astola Is- 

land and the mainland, good recordings of oil sardine (Sardin- 

ella longiceps) were observed. The fish was schooling over - 
bottom depths of 10-15 m and the conditions seemed ideal for 

purse seining. A purse seine set gave, however, no catch at 

all, as all the fish (10-15 tonnes) jumped over the corkline 

during hauling of the+net. The reason for this strange beha- 

viour was, probably that the fish was scared by the sand and 

mud whirled up by the net which dragged along the bottom. The I 
area where these schools were found was rather limited, ca 10 

square nautical miles and the number of schools counted on the I 
paper record of the sonar amounted to 200. Some few of them 

exceeded 15 tonnes, but the majority were between 5 and 10 ton- 1 
I 

nes, and the total amount of schooling oil sardine in this ' I  I I I 

l 1  



small area therefore hardly exceeded 2000 tonnes. 
I 

-1 
I Distribution and abundance of demersal fish (Fig. 3) 

4 The abundance appears to be lower than during the first cover- 

age, particularly in the area Setwcrn  R a s  Ormara and Sonmiani 

I Bay. This is due to the absence of catfish during the present 

cruise. The major constituents in the catches were grunters, 

1 croakers and threadfin bream, but also hairtails and ponyfishes 

1 made significant contributions. 

i Mesopelagic fish (Fig. 4) 

As during the previous cruises the abundance of mesopelagic 

I fish was highest off the shelf of the Makran coast. The ob- 

served densities were slightly higher than during Cruise No. 2. 

I The diurnal behaviour pattern was as reported earlier. 

Plankton (Fig. 5) 

Off the coast of Sind, the echo recordings attributed to plank- 

ton were observed to be slightly lower than during the first , 

I two cruises, while a significant increase seemed to have taken 

place along the Makran coast east of 6 3 O ~ .  

I Hydrography (Figs. 6-21) 

I k pronounced heating of the surface layers had taken place 

between the two coverages. The salinity minimum in intermediate 

1 depths (100-200 m) in most of the sections, was also observed 

1 during this coverage. 

I 
REMARKS 

1 The equipment worked satisfactorily. The working capacity of 
the staff was excellent. 

I 
1 

I Karachi, 24 March 1977. 

I Odd Nakken 

1 

I I 

I 

I 
I 
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\ 
; Table 1. Record of fishing operations. "Dr. Fridtjof Nastsenf' PAK/NOR/FAO Cruise Nos. 3 and 4, 
i 13 - 25 February 1977 and 27 February - 6 March 1977. 
i BT: bottom trawl, SPT: small pelagic trawl, PP: purse seine. 

--. 
i 

i Date Time Stn Gear Depth in m Position Tota! Catch Dominant species 
I 
! No ~ Bot- Gear North East catc:': per 

i tom kg hour 
? kg 

I 14.2 0500 24 BT 98 98 23O08' 67O12' 1500 3000 Lactarius lactarius 
(False trevally) 
Leiognathus equulus 
(Common ponyfish) 

15.2 0630 25 BT 330 330 23O08' 66O43' 182 182 Otolithes sp. (Croaker) 

15.2 0836 26 SPT 365 30-50 23O08' 66O43: 37 74 Arothron sp. (Blowf ish) MUNRO 

17.2 0425 27 BT 202 202 230311 66O25' 400 2400 Epinephelus - fasciatus 
(Grouper) 

18.2 0330 28 SPT 87 38 23O49' 66O40' 8 24 Various fish, larvae mainly. 
Myctophidac (Lanternfishes) 

18.2 0425 29 BT 81 81 23O49' 66O40' 153 459 Nemipterus japonicus 
(Japanese khreadfin bream) 

18.2 1330 30 SPT 24 0-24 24O28' 66O54' 150 280 Jellyfish, squids. 

19.2 0610 31 SPT 90 70 240401 660311 25 50 Various fish larvae, 
mainly Myctophidae. 

20.2 0525 32 BT 26 26 24O58' 6 ~ ~ 5 6 '  5 10 Jellyfish, O-group fish/De- - 
capterus sp. 

20.2 0625 33 BT 22 22 24O28' 66O56' 8000 16000 Stolephorus indicus 
(Indian anchovy) 

20.2 0940 34 BT 52 52 24O21' 66O47' 2500 5000 Squids (small) 
Leiognathus sp. (Ponyfish) 

21.2 0345 35 BT 13 13 .24O37' 66O59' 400 800 Jellyfish 
Thryssa mystax 
(Moustached thryssa) 

I -- -- -- - - - - -  - -  - - - - . - - - -  -- - - - 
-. - -- - - --- - -- - 



Date Time Stn Gear Depth in m Position Total Catch Dominant species 
No North EasL catch per 

Bot- Gear 
kg hour 

tom 
kg 

21.2 0720 36 BT 25 25 24O23 ' 66O57 ' 15000 30000 Thryssa setirostris 
(Long jaw thryssa) 

21.2 1420 37 SPT 60 20 24O34' 660311 45 90 Fish larvae 

23.2 0455 38 BT 43 43 24O55' 66O28' 220 440 Leiognathus sp. (Ponyfish) 

23.2 0845 39 BT 23 23 25O10' 66O33' 270 540 Trichiurus lepturus 
(Largehead hairtail) 
Carangoides malabaricus 
(Malabar cavalla) 

23.2 1220 40 BT 80 80 25O07' 66O16' 400 1200 Squids (small) , Trichiurus 
lepturus (Largehead hairtail) 

24.2 0345 41 BT 13 13 25O20' 65O55' 500 1000 Scomberomorus guttatus (Span- 
ish mackerel), Trichiurus 
lepturus (Largehead hairtail) 

28.2 0335 42 BT 14 14 25O09' 63O13' 120 240 Pomadasys hasta 
(Lined silver grunt) 

1.3 0210 43 BT 13 13 25O09' 63O58' 210 420 Argyrops spinifer 
(Longspine seabream) 

1.3 0455 44 BT 10 10 25O14' 63O44' 2200 4400 Sardinella longiceps 
(Indian oil sardine) 

1.3 0826 45 PS 14 14 25O14' 63O46' 500 - Sardinella longiceps 
(Indian oil sardine) 

1.3 1425 46 SPT 52 15 25"011 63'5G1 25 50 Jellytish 

2.3 1830 47 SPT 18 0-15 25O02' 63'051 400 800 Jellyfish , 

3.3 0315 48 BT 22 22 25'04' 63O15' 1800 3600 Rays I 
I 

3.3 0756 49 SPT 29 8-23 25O02' 62O53' No catch - 





Table 2. Length and ma tu r i t y  f requency d i s t r i b u t i o n s .  (When samples from s e v e r a l  s t a t i o n s  a r e  averaged, each 
s t a t i o n  has  been g iven  equa l  weight . )  
"Dr. F r i d t j o f  Nansen" PAK/NOR/FAO Cru i se  Nos. 3 and 4, 13 February - 6 March 1977. 

A:, SMALL F I S H  

Length i n  cm Matur i ty  s t a g e  
Spec ies  Stn.Nos. 05 06 07 08 09 10 11 12 13  14 15  16  17 18  19 20 N . 1 2 3 4 5 6 7 

Dussumieria a c u t a  30-33-36- 2 2 7 44 16 1 1 4 16 5 140 80 4 16  
41-51 

S a r d i n e l l a  longiceps  44-45 20 20 52 8 40 13 25 47 15  

S a r d i n e l l a  sp.  33-39-41- 1 1 7  1 , 1 4 1 2 1 4 1 7 1 8  6 1 92 3 58 31  8 1 
44 

Thryssa mystax 35-47-51 1 9 1 8  19 26 18  5 3 9 9 14 22 34 12 17 

Thryssa s e t i r o s t r i s  35-36-47 4 20 8 1 16 25 23 3 100 50 24 12 4 10 

Thryssa v i t r i r o s t r i s  35-41 25 22 3 15  15  13  5 2 38 50 15  27 8 

S to lephorus  i n d i c u s  33-36-41 1 25 46 28 7 5 25 60 15 

Sto lephorus  sp.  3 0 8 81  12 2 6 19 69 12  

Nemipterus japonicus 24-27-29- 1 6  9 1 3 1 4  7 1 0  5 4 7 4 3 3 4 1 1  331 22 38 22 12 5 1 
34-39-40- 
41-44-48 

Decapterus sp .  33-44 2 27 19 2 2 10 16 1 8  4 49 Not observed 
( r u s s e l l i )  

L a c t a r i u s  l a c t a r i u s  41 8 13  17 17 8 8 13  13 4 24 29 63 8 

Carangoides mala- 39 19 - 25 50 25 5 50 45 
b a r i c u s  

(cont inued)  
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I 
Hydrographic stations: 

I NO (S) = Station Number 
Year Mo/Day = Year Month/Day 
T/M/ST = Type/Measurements/Station time 

T (01 = Nansen bottles, temperature a salinity) 
M ( 0  = oxygen) 
ST (hour) 

LAT LONG = Latitude Longitude 
1 
I 

(zero after latitude - North, a f t e r  i ~ i l q l t u d c  = eas t )  
0BS.D. = Deepest recording 
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I 
PRELIMINARY REPORT ON CRUISES NOS 7 AND 8 OF  "BR, FRIDTJOF 

i NANSEN" UNDER THE JOINT PAK/NOR/FAO FISHERIES RESEARCH 

PROJECT.  

! Introduction This  r e p o r t  cove r s  the four th  complete coverage  of the 

Pak i s t an i  w a t e r s  dur ing the p ro jec t .  

I Depar tu re  Karach i ,  13  Apr i l  1977. 

A r r i v a l  Ka rach i ,  29  Apr i l  1377. 
I 

1 Scientif ic  staff  M. Ar shad ,  M ,  Khaliluddin, S. ~ m j L d  (Mar ine  Fizliszi::; 
1 Depar tment)  H. Hassan ,  M. Hussain ,  S. Ba rka t i  (Inst i tute 

I of Mar ine  Biology, Univers i ty  of ~ a r a c h i )  R.  S ~ t r e ,  
-- . ' 

B. Myrse th ,  S. B r a t t s s ,  E .  O l sen  ( ~ n s t i t u t e  of Mar ine  

1 Resea rch ) .  
1 

, '  
Depar tu re  Ka rach i ,  1 Ma:r 1977. 

A r r i v a l  Karach i ,  15  May 1977. 

I Scientif ic  staff S. Qure s h i ,  A .  H. Quresh i ,  M.A.  S .  Sajid, ( ~ a r i n e  

F i s h e r i e s  Depar tment)  H. Has san ,  M. Hilssain, 

1 J. Mus taq im (Inst i tute of Mar ine  Biology, Univers i ty  

of Karachi)  R .  Seetre, B . .Myr se th ,  S. Bra t tZs ,  E. O l sen  

I I 

(Inst i tute of Mar ine  Resea r ch ) .  
I 

I Survey g r i d  and s ta t ions  a r e  shown in F ig .  1. The  s tandard  hydrographic /  

plankton s ta t ions  w e r e  worked out a s  de sc r i bed  in de ta i l  in r e p o r t  No. 1 

with modificat ions in c r u i s e  r e p o r t  No. 2, Due to l ack  of f i l t e r  paper  on 

I the l a s t  p a r t  of the c r u i s e  the chlorophyll  s amp le s  w e r e  not  taken fo r  

the s ta t ions  along the ~ a k r a n  coast .  

I 

1 Table  1 shows the p a r t i c u l a r s  of the f ishing s ta t ions  and Tab le  2 shows 

the length and  m a t u r i t y  d is t r ibut ion of the dominant spec i e s .  
0 
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Distribution and abundance of pelagic fish (Fig.  2) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - - - - - -  

A conspicious feature of this coverage i s  the significant reduction of the 1 I 

echo abundance along the whole Pakistani coast. This reduction seems  to 1 
be most  pronounced along the Makran coast and the southernmost Sind 

coast.  In accordance with previous observations,  the Sonmiani Bay a r e a  

seems  to contribute the highest values. The reduction in echo abundance 

i s  also reflected in the trawl catches. The catches of pelagic fish were I 
I 

much smal le r  than on the previous coverage. The dominant species along 

the whole coast were  the anchovies (Thryssa  mystax, Thryssa  dussumeria) .  i 
Other pelagic f ish occasionally <aught were sardine (Sardinella w. ) , rain-  I 

bow sardine (Dussumeria acuta) and scad (Gecapterus me). All the pelagic , - 
I - l'ish were c a u g h ~  In small numbers and- mainly by bottom trawling. I 

'"L < 

Distribution and abundance of demer sa l  f ish (Fig. 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

'1 ' 
A s  on the l a s t  coverage, the highest concentrations of demersa l  f ish were I 

J 

found on the Grea t  Kosi Bank and in the Sonrniani Bay a rea .  The la rges t  

catch, 24 t ns / t r awl  hour,  was taken at 150 m depth a t  the western edge 

of The Swatch. The dominant species in this catch were the tiger-toothed 
I 

croaker  (m r11bex-l and j a p a ~ e s e  threadfin bream (Nemi-c,terus 

j a p o n i c d .  Catches up to 8 tons/tsawl hour were obtained in the Sonmiani 

Bay a r e a  consisting mainly of smallhead hair ta i l  (Lepturacanthus savala) 
l 

and japanese threadfin bream. These two species dominated the t rawl I 
catches along the Sind coast and in Sonmiani Bay. Other species  of commer  , 

, cia1 interest  frequently occurring in the catches were  croalcers, grunts I 
J 

(Pomadasys -.) long-spined sea b ream (Argyrops spinifer) and rock  cod 

( ~ p i n e p h e l u s  -. ) . I 

The total echo abundance of mesopelagic f ish was l e s s  on this coverage I 
- > - *  - - tZ-,ail sn  ;ke p z ; i a a s  3iie.  lit: i i & g ~ i c ~ L  i n i e g ~ d ~ ~ r  ; rakes  w e r e  iouna orf 

I 

the Makran coast,  and the la rges t  catch, 2 . 8  tons/trawl hour ,  was taken I 
L off the central  Makran coasz. 1 



I 
The dominant species of the surveys were  lantern f ish (Benthosema pterotum). 

Some days of this  coverage were also spent on a more  detailed investigation 

oii abundance and hekaviour of the mesopelagic layer  off Astala Island, 

1 i 

Plankton (Fig.  51 - - - - - - - _ - - - _ - -  

I 
The echo abundance attributed to plankton during this coverage i s  on 

1 average,  slightly higher than on the previous one. Similar to the previous 
I cru ises ,  we observed higher values a t  the shelf and its  slope than fu r the r  

I seawards,  Lssge a.ggrsgstes of phytopianktoil were  observed iloating a t  .the 
,' 

surface off the Makran coast covering several  square nautical mi les .  

I Hydrography - - - -  - -  .. - IF ig .  - -  - - - - -  6 - 23 
*a ' 

I Between coverages 3 and 4 the surface l aye r s  had warmed up by about 

, I  
2 - 3 " ~ .  In this layer  the highest values of both temperature and salinity 

were iourrd along the western Makran coast and in Sonmiani Bay. At the 
! 

100 m level this picture  had reversed  and the highest temperatures  were  

I found along the Sind and Karachi k o a s & s .  

1 Along the whole Pakistani  coast there was an  intermediate maximum in 

salinity between 200 and 300 m .  

I ! The isoline of lml/l O 2  was usuably observed between 100 and 200 m .  It 

reached higher up in the sea  along the western Makran coast,  ai, 

1 
Karachi,  May 1977 

I 
I ,&(x& 

I 

I 

Roald Saetre 

I 
I 
i 

~ 1 
1 1  



Table 1. Record of f i s h i n g  ope ra t ions .  R/V "Dr. F r i d t j o f  Nansenl's PAK/NOR/FAO Cruise  Nos. 7 and 8 ,  13.4 - 15.5.1977. 
BT: Bottom t r awl ,  PT: Pe l ag ic  t r awl .  F i sh  names: FA0 Species  I d e n t i f i c a t i o n  Shee ts  f o r  F ishery  Purposes.  

- 

Date Time S tn  Gear Depth i n  m P o s i t i o n  T o t a l  Catch/ Dominant spec i e s  
No type Bot- Gear North Eas t  ca t ch  hour 

tom kg kg 

14.4 1005 109 BT 290 290 2 2 O 5 5 ~ 6 ~ 5 5 '  154 308 Japanese t h r e a d f i n  bream (Nemipterus japonicus)  
Croaker (Co l l i ch  thys luc idus )  

,.. 
16.4 2030 110 BT 19 19 23U34' 67"41' 98 196 Lined s i l v e r  g r u n t  (Pomadasys h a s t a )  

Fa l se  t r e v a l l v  (Lac ta r iu s  l a c t a r i u s )  
A 

Ponyfish (Leiognathus spp.)  

17.4 0405 111 PT 250 105 23O25' 67O15 0 ,  01 0.03 MiscePlaneous f i s h  l a r v a e  

18.4 1340 112 BT 80 80 23O37 ' 67O19 I 5000 7000 F a l s e  t r e v a l l y  (Lac ta r iu s  l a c t a r i u s )  
Card ina l  f i s h  (Apogon spp.)  
Blackspot t h r e a d f i n  (Polynemus s e x t a r i u s )  

550 700 Spot ted  croaker  (Protonibea d iacanthus)  
Smallhead h a i r t a i l  (Lepturacanthus sava la )  
Tardoore (Opisthopterus t a rdoore )  

19.4 0645 114 BT 150 150 23O22' 6k034' 12000 24000 Tigertoothed croaker  (O to l i t hes  rube r )  
Japanese threadf  i n  bream (Nemipterus j a ~ o n i c u s )  
Card ina l  f i s h  (Apogon spp. ) 

19.4 2100 115 PT 200 10 23O28 ' 66O25 ' 3 6 Lantern f i s h  (Benthosema pterotum) 

20.4 0030 116 BT 20 2 0 24O05 ' 67O08 " 270 540 Ponyfish (Leiognathus spp.)  
F a l s e  t r e v a l l v  (Lac ta r iu s  l a c t a r i u s )  

L 

Smallhead h a i r t a i l  (Lepturacanthus sava la )  

20.4 0530 117 PT 200 50 23O59 ' 66O56 ' 6 4 128 H a i r t a i l  (Lepturacanthus sp.  
S i l v e r  pomfret (Pampus a rgenteus)  



Table 1 (cont inued) .  

Date Time S t n  Gear Depth i n  m P o s i t i o n  T o t a l  ca t ch /  Dominant spec i e s  
No type  Bot. Gear North Eas t  ca t ch  hour 

20.4 0940 118 BT 90 90 23O50 ' 66O39 ' 384 768 Japanese t h r e a d f i n  bream (Nemipterus japonicus)  
Grea t e r  l i z a r d f i s h  (Saurida tumbi l )  
Ind ian  d r i f t f i s h  (Rriomma i n d i c a )  

22.4 1350 119 BT 2 2 2 2 24O14 ' 67O05 ' 450 600 Lonyspined seabream (Argyrops s p i n i f e r )  
Rays 
Malabar r e e f  cod ( ~ p i n e p h e l u s  malabaricus)  

22.4 2350 120 PT 330 10 23O42 ' 66O06 I 2 5 50 Lantern f i s h  (Benthosema pterotum) 

23.4 0450 121 BT 96 96 23O56' 66O20 ' 1500 2225 Japanese t h r e a d f i n  bream (Nemipterus japonicus)  
One f i n l e t  scad ( S e l a r  mate) -- 
Squids 

24.4 0925 122 BT 158 158 24°00' 66O07' 600 1200 Japanese t h r e a d f i n  bream (Nemipterus japonicus)  
Squids 
Barracudas (Sphyraena spp.)  

24.4 1530 123 PT 105 40 24O07 ' 66O09 ' 8 16 Smallhead h a i r t a i l  (Lepturacanthus s ava l a )  
Shark 
Ind i an  d r i f t f i s h  (Ariomma i n d i c a )  

24.4 1710 124 BT 95 9 5 24O09 ' 66O11' 400 800 Japanese t h r e a d f i n  bream (Nemipterus japonicus)  
R u s s e l l D s  scad ( D e c a p ~ e r u s  r u s s e l l i )  
Sharks 

25.4 0525 125 BT 95 9 5 24O23 ' 66O06 ' 440 880 Japanese t h r e a d f i n  bream (Nemipterus japonicus)  - 
Greater  l i z a r d f i s h  (Saur ida  tumbil)  
Smallhead h a i r t a i l  (Lepturacanthus s ava l a )  

25.4 0810 126 PT 800 150 24'16' 65O54' 5 10 J e l l y f i s h  
- 

25.4 1540 127 PT 300 40 23O57 ' 65O00 ' 80 9 6 Lan te rn f i sh  (Benthosema pterotum) 
-- 

25.4 2320 128 I K  800 40 24O03 ' 65O17 ' A 1 2 J e l l y f i s h e s  / Salps  



Table 1 (cont inued) .  

Date Time S tn  Gear Depth i n  m P o s i t i o n  T o t a l  Catch/ Dominant spec i e s  
No type Bot. Gear North E a s t  ca t ch  hour 

26.4 C830 129 BT 140 140 24O18' 65O52' 445 890 Squids 
Japanese t h r e a d f i n  bream (Nemipterus japonicus) 
Sharks 

27.4 Cu120 130 BT 30 3 0 25O00' 66'35' 570 1140 Smallhead h a i r t a i l  (Lepturacanthus sava la )  
Threadfin t r e v a l l y  ( A l e c t i s  i nd icus )  
Lined s i l v e r  g r u n t  (Pomadasys h a s t a )  

27.4 C420 131  BT 60 60 25O04 ' GO24 ' 4000 8000 Smallhead h a i r t a i l  (Lepturacanthus sava la )  
Japanese t h r e a d f i n  bream (Nemipterus japonicus)  
Squids 

27.4 1020 132 BT 20 20 25O19 ~ 6 ~ 1 7  ' 272 544 Fa l se  t r e v a l l y  (Lac ta r iu s  l a c t a r i u s )  
Smallhead h a i r t a i l  (Lepturacanthus sava la )  
Japanese t h r e a d f i n  bream (Nemipterus japonicus)  

27.4 2150 133 PT 790 50 24O50 ' 65O53 I 90 180 Lan te rn f i sh  (Benthosema pterotum) 
Sharks 

28.4 0140 134 PT 50 40 25O10' 65O56' 18 3 6 H a i r t a i l  (Lepturacanthus spp.)  
Sharks 
H a r d t a i l  scad (Megalaspis cordyla)  

28.4 0530 135 BT 15  15  25O18' 65O45' 164 328 H a i r t a i l  (Lepturacanthus sp.  ) 
Rays 
C a t f i s h  (Arius  s p . )  

2.5 Oi20 136 BT 18 18 25O14 ' 65O25 ' 136 272 Lined s i l v e r  g r u n t  (Pomadasys h a s t a )  
Longspined seabream (Argyrops s p i n i f e r )  
Mangrove r ed  snapper (Lutjanus a rgent imacula tus)  

2.5 18;20 137 PT 2000 45 24O49 ' 65O08 " 10 2 3 Lanternf i sh  (Diaphus spp.)  
Lan te rn f i sh  (~enthosema '  pterotum) 
Cubiceps sp .  

2.5 2lLi50 138 BT 15  15  25O15' 64O59' 512 1024 



Table 1 (continued) . 
Date Time Stn Gear Depth in m Position Total catch/ Dominant species 

No type Bot. Gear North East catch hour 
-- - - --- 

3.5 0000 139 PT 820 40 25O00 ' 64O56 ' 10 40 Lanternfish (Benthosema pterotum) 

3.5 0125 140 PT 820 150 25°00' 64O56' 1 4 Cardinalf ish (Apogon spp. ) 
Lanternfish (Benthosema pterotum) 

3.5 1623 141 PT 2900 15 24O23 ~ 4 ~ 3 2 '  160 3 20 Salps 
Lanternfish (Benthosema pterotum) 

3.5 1821 142 PT 1450 55 24O34' 64O34' 4 4 5 9 Lanternfish (Benthosema pterotum) 
Smallhead hairtail (Lepturacanthus savala) 

4.5 0505 143 BT 17 17 25O07 ' 64O02 ' 176 3 52 Longspined seabream (Argyrops spinifer) 
Small spotted grunt (Pomadasys opercularis) 
Spotted sicklefish (Drepane punctata) 

- - 
4.5 1320 144 PT 500 145 24O49' 63O50' 440 880 Lanternfish (Benthosema pterotum) 

5.5 0018 L45 PT 3000 50 24O22 ' 63O50 ' 320 640 Lanternfish (Benthosema pterotum) 
Lanternfish (Benthosems fibulaturn) 

5.5 0410 1.46 PT 3200 375 24O12' 63O49' 3 5 3 5 Lanternf ish (Benthosema pterotum) 
Lanternfish (Benthosema fibulaturn) 

6.5 0855 148 BT 17 17 25O02 '63O16' 489 838 Smallhead hairtail (Lepturacanthus savala) 
Catfish (Arius sp. ) 
Rays 

6.5 1520 149 PT 500 15 24O58 ' 63O22 ' 7 0 140 Lanternfish (Benthosema pterotum) 
Hardtail scad (~egalaspis cordyla) 

6.5 1725 150 PT 2 3 0 25O00 ~ 3 ~ 1 9  I 189 378 Smallhead hairtail (Lepturacanthus savala) 
Moustached anchovy (Thryssa mystax) 
Starry trevally (Caranx stellatus) 



Table 1 (continued). 

Date Time Stn Gear Depth in m Position Total catch/  omi in ant species 
No type Bot. Gear North East catch hour 

596 Yellowstriped goatfish (Upeneus vittatus) 
Golden sixthread tassel (Polynemus sexfilus) 

7.5 0755 152 PT 40 12 25O03 ' 62O28' 8 0 (NO CATCH) 

8.5 1930 153 PT 2400 20 24O1.8 ' 62O20 ' 120 240 Lanternf ish (Benthosema pterotum) 
Cubiceps spp. 

9.5 1700 154 PT 3300 20 24O10' 61°35' 0.9 1.8 Cubiceps spp. 
~rachi~-&us spp. 

0.15 0.3 Maurolicus muelleri 

10.5 0405 156 PT 1100 260 24O36' 61°35' 4 2 54 Lanternfish (Benthosema pterotum) 
l ant ern fish (Diaphus sp.) 
Lizard fish (~arpodon nehereus) 

10.5 1300 157 PT 800 150 24O45' 61°46' 4 0 80 Lanternf ;sh (Benthosema pterotum) 

10.5 1540 158 PT 850 30 24O44' 61°53 ' I - J  8 0 Lanternfish (Benthosema pterotum) 
Lanternfish (Benthosema fibulatum) 

10.5 2315 159 BT 31 3 1 24O59 ~ 2 ~ 1 2  ' 261 522 Small hairtail (Lepturacanthus sp.) 
Japanese threadfin bream (Nemipterus japonicus) 

11.5 1715 160 PT 1150 15 24O50' 63O20 ' 62 7 4 Lanternfish (Benthosema pterotum) 

.. - 
11.5 1845 161 PT 1400 140 24"49' 63V28' 2 2 3 3 Jellyfishes 

Lanternfish (Diaphus sp.) 
Bregmaceros macclellandi 

--- - 
11.5 1100 162 PT 10 24O49 ' 63O30 ' 5 6 Lanternfish (Benthosema pterotum) 

Squids 



Table 1 (continued). 

Date Time Stn Gear Depth in m Position Total catch/ Dominant species 
No type Bot. Gear North East catch hour 

12.5 0515 163 PT 950 340 24O50' 63O50" 17 3 4 Lizardfish (Harpodon nehereus) 
Salps 

13.5 0015 164 PT 1450 30 24O24 ' 63O50 ' 960 2880 Lanternfish (Benthosema pterotum) 
Lanternfish (Benthosema fibulaturn) 
Bregmaceros macclellandi 

13.5 1030 165 PT 1300 300 24O49' 64O57' 40 8 0 Lanternfish (Benthosema pterotum) 

14.5 1615 166 GN 23 2 3 25O06' 65O42' 6 5 42 Sharks 
Bluefin tuna (Kishinoel tonggol) 

14.5 0500 167 BT 18 18 25O12' 65O51' 6 0 6 2 Indopacific spanish mackerel (Scomberomorus 
guttatus) 
Lined silver grunt (Pomadasys hasta) 
Black pomfret (Pampus niger) 
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I 
Hydrographic stations: 

NO (S) = Station Number 
Year Mo/Day = Year Month/Day 1 
T/M/ST = Type/Measurements/Station time 

T (01 = Nansen bottles, temperature & salinity) 
M ( 8  = oxygen) 
ST (hour) 

LAT LONG = Latitude Longitude 
(zero after latitude = North, after longitude = east) 

OBS-D. = Deepest recording I 
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I 
I PRJ3LIMINARY CRUISE REPORT ON CRUISE NOS. 3 AND 4 OF 

"DR. FRIDTJOF NANSEN" UNDER THE JOINT PAK/NOR/FAO 

FISHERIES RESEARCH PROJECT 

I INTRODUCTION 

T h i s  r e p o r t  c o v e r s  t h e  second comple te  coverage  of t h e  P a k i s t a n  

I w a t e r s  d u r i n g  t h i s  p r o j e c t .  

Depar tu re :  Karach i ,  1 3  February  1977. 

A r r i v a l  : Karach i ,  25 February  1977. 

S c i e n t i f i c  s t a f f :  M. Arshad, I .  Ahmad, S. Amjad 

I (Department of  F i s h e r i e s ) .  

J. A l i  Khan ( t o  1 8  Feb) , S.H. Niaz R i z v i  

1 ( t o  1 8  F e b ) ,  A.K. Showkat 
i 

( I n s t i t u t e  of  Marine B i o l o g y ) .  

! 0 .  Nakken, S. Lygren, 0 .  Knudsen, 

a. Torgersen  

1 ( I n s t i t u t e  of  Marine R e s e a r c h ) .  
1 
I I 

Depar tu re :  Karach l ,  27 February  1977. 

i A r r i v a l  : Karachi ,  6 March 1977. 

S c i e n t i f i c  s t a f f :  M. Arshad, M. K h a l i l u d d i n ,  M.A. Wahid 

I (Department o f  F i s h e r i e s )  . 
S . M .  Huda, S. B a r k a t i ,  M. Moazzam Khan 

1 
( I n s t i t u t e  o f  Marine B i o l o g y ) .  

1 0 .  Nakken, S. Lygren, 0 .  Knudsen, 

0 .  Torgersen  
I 
I ( I n s t i t u t e  of  Marine Research)  . 

I Survey g r i d  and s t a t i o n s  a r e  shown i n  F i g .  1. The most o f f s h o r e  

s t a t i o n s  i n  S e c t i o n s , I ,  X I  and X I 1 1  were n o t  occup ied  due t o  

l a c k  of t i m e ,  
I 
I 

1 

I 
I 

WORKING SCHEME 
i 

The s t a n d a r d  hydrograph ic /p lank ton  s t a t i o n s  w e r e  worked a s  p re -  

1 
I v i o u s l y  w i t h  two e x c e p t i o n s :  



2 

1) The amount of filtrated seawater from 0110 and 30 m was 

reduced to 2 litres. 1 I 
2) After the completion of Section I the net in the 

Bongo 60 was changed from 180 7 to 500 r ~ ~ r h  size. r ,,-a 
The flowmeter used in the Bongo was probably not func- 

tioning properly during the first coverage. The fault 1 I 
was repaired and the flowmeter readings obtained with 

the 5007 mesh are correct. A calibration curve for 1 

the flowmeter in use is attached. 
1 

I 
I 

RESULTS 

Table 1 shows the particulars of the fishing stations, while 1 
Tables 2 and 3 show the length and maturity distribution of the 

-dominant species for the two first full coverages of the coast. 

Distribution and abundance of pelagic fish (Fig. 2) 

The main features of the distribution pattern are similar to 
----- - 

- - - - - - - - - -- - - - - 

~- those observed duriKg-cruise E 6 f .  1 %nd 2, the highest ab?indan- -1 
1 

ces were found south of Karachi and in Sonmiani Bay. In the 

area south of Karachi, anchovies (species of Thryssa and Stole- 

phorus) constituted the major portions of the catches, and trawl 

hauls yielding 15-20 tonnes/h,)ur were obtained. Along the 

Makran coast, the pelagic fish recordings were dominated by 

various species of sardines and anchovies. Between Astola Is- 

land and the mainland, good recordings of oil sardine (Sardin- 

ella longiceps) were observed. The fish was schooling over - 
bottom depths of 10-15 m and the conditions seemed ideal for 

purse seining. A purse seine set gave, however, no catch at 

all, as all the fish (10-15 tonnes) jumped over the corkline 

during hauling of the+net. The reason for this strange beha- 

viour was, probably that the fish was scared by the sand and 

mud whirled up by the net which dragged along the bottom. The I 
area where these schools were found was rather limited, ca 10 

square nautical miles and the number of schools counted on the I 
paper record of the sonar amounted to 200. Some few of them 

exceeded 15 tonnes, but the majority were between 5 and 10 ton- 1 
I 

nes, and the total amount of schooling oil sardine in this ' I  I I I 

l 1  



small area therefore hardly exceeded 2000 tonnes. 
I 

-1 
I Distribution and abundance of demersal fish (Fig. 3) 

4 The abundance appears to be lower than during the first cover- 

age, particularly in the area Setwcrn  R a s  Ormara and Sonmiani 

I Bay. This is due to the absence of catfish during the present 

cruise. The major constituents in the catches were grunters, 

1 croakers and threadfin bream, but also hairtails and ponyfishes 

1 made significant contributions. 

i Mesopelagic fish (Fig. 4) 

As during the previous cruises the abundance of mesopelagic 

I fish was highest off the shelf of the Makran coast. The ob- 

served densities were slightly higher than during Cruise No. 2. 

I The diurnal behaviour pattern was as reported earlier. 

Plankton (Fig. 5) 

Off the coast of Sind, the echo recordings attributed to plank- 

ton were observed to be slightly lower than during the first , 

I two cruises, while a significant increase seemed to have taken 

place along the Makran coast east of 6 3 O ~ .  

I Hydrography (Figs. 6-21) 

I k pronounced heating of the surface layers had taken place 

between the two coverages. The salinity minimum in intermediate 

1 depths (100-200 m) in most of the sections, was also observed 

1 during this coverage. 

I 
REMARKS 

1 The equipment worked satisfactorily. The working capacity of 
the staff was excellent. 

I 
1 

I Karachi, 24 March 1977. 

I Odd Nakken 

1 

I I 

I 

I 
I 
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\ 
; Table 1. Record of fishing operations. "Dr. Fridtjof Nastsenf' PAK/NOR/FAO Cruise Nos. 3 and 4, 
i 13 - 25 February 1977 and 27 February - 6 March 1977. 
i BT: bottom trawl, SPT: small pelagic trawl, PP: purse seine. 

--. 
i 

i Date Time Stn Gear Depth in m Position Tota! Catch Dominant species 
I 
! No ~ Bot- Gear North East catc:': per 

i tom kg hour 
? kg 

I 14.2 0500 24 BT 98 98 23O08' 67O12' 1500 3000 Lactarius lactarius 
(False trevally) 
Leiognathus equulus 
(Common ponyfish) 

15.2 0630 25 BT 330 330 23O08' 66O43' 182 182 Otolithes sp. (Croaker) 

15.2 0836 26 SPT 365 30-50 23O08' 66O43: 37 74 Arothron sp. (Blowf ish) MUNRO 

17.2 0425 27 BT 202 202 230311 66O25' 400 2400 Epinephelus - fasciatus 
(Grouper) 

18.2 0330 28 SPT 87 38 23O49' 66O40' 8 24 Various fish, larvae mainly. 
Myctophidac (Lanternfishes) 

18.2 0425 29 BT 81 81 23O49' 66O40' 153 459 Nemipterus japonicus 
(Japanese khreadfin bream) 

18.2 1330 30 SPT 24 0-24 24O28' 66O54' 150 280 Jellyfish, squids. 

19.2 0610 31 SPT 90 70 240401 660311 25 50 Various fish larvae, 
mainly Myctophidae. 

20.2 0525 32 BT 26 26 24O58' 6 ~ ~ 5 6 '  5 10 Jellyfish, O-group fish/De- - 
capterus sp. 

20.2 0625 33 BT 22 22 24O28' 66O56' 8000 16000 Stolephorus indicus 
(Indian anchovy) 

20.2 0940 34 BT 52 52 24O21' 66O47' 2500 5000 Squids (small) 
Leiognathus sp. (Ponyfish) 

21.2 0345 35 BT 13 13 .24O37' 66O59' 400 800 Jellyfish 
Thryssa mystax 
(Moustached thryssa) 

I -- -- -- - - - - -  - -  - - - - . - - - -  -- - - - 
-. - -- - - --- - -- - 



Date Time Stn Gear Depth in m Position Total Catch Dominant species 
No North EasL catch per 

Bot- Gear 
kg hour 

tom 
kg 

21.2 0720 36 BT 25 25 24O23 ' 66O57 ' 15000 30000 Thryssa setirostris 
(Long jaw thryssa) 

21.2 1420 37 SPT 60 20 24O34' 660311 45 90 Fish larvae 

23.2 0455 38 BT 43 43 24O55' 66O28' 220 440 Leiognathus sp. (Ponyfish) 

23.2 0845 39 BT 23 23 25O10' 66O33' 270 540 Trichiurus lepturus 
(Largehead hairtail) 
Carangoides malabaricus 
(Malabar cavalla) 

23.2 1220 40 BT 80 80 25O07' 66O16' 400 1200 Squids (small) , Trichiurus 
lepturus (Largehead hairtail) 

24.2 0345 41 BT 13 13 25O20' 65O55' 500 1000 Scomberomorus guttatus (Span- 
ish mackerel), Trichiurus 
lepturus (Largehead hairtail) 

28.2 0335 42 BT 14 14 25O09' 63O13' 120 240 Pomadasys hasta 
(Lined silver grunt) 

1.3 0210 43 BT 13 13 25O09' 63O58' 210 420 Argyrops spinifer 
(Longspine seabream) 

1.3 0455 44 BT 10 10 25O14' 63O44' 2200 4400 Sardinella longiceps 
(Indian oil sardine) 

1.3 0826 45 PS 14 14 25O14' 63O46' 500 - Sardinella longiceps 
(Indian oil sardine) 

1.3 1425 46 SPT 52 15 25"011 63'5G1 25 50 Jellytish 

2.3 1830 47 SPT 18 0-15 25O02' 63'051 400 800 Jellyfish , 

3.3 0315 48 BT 22 22 25'04' 63O15' 1800 3600 Rays I 
I 

3.3 0756 49 SPT 29 8-23 25O02' 62O53' No catch - 





Table 2. Length and ma tu r i t y  f requency d i s t r i b u t i o n s .  (When samples from s e v e r a l  s t a t i o n s  a r e  averaged, each 
s t a t i o n  has  been g iven  equa l  weight . )  
"Dr. F r i d t j o f  Nansen" PAK/NOR/FAO Cru i se  Nos. 3 and 4, 13 February - 6 March 1977. 

A:, SMALL F I S H  

Length i n  cm Matur i ty  s t a g e  
Spec ies  Stn.Nos. 05 06 07 08 09 10 11 12 13  14 15  16  17 18  19 20 N . 1 2 3 4 5 6 7 

Dussumieria a c u t a  30-33-36- 2 2 7 44 16 1 1 4 16 5 140 80 4 16  
41-51 

S a r d i n e l l a  longiceps  44-45 20 20 52 8 40 13 25 47 15  

S a r d i n e l l a  sp.  33-39-41- 1 1 7  1 , 1 4 1 2 1 4 1 7 1 8  6 1 92 3 58 31  8 1 
44 

Thryssa mystax 35-47-51 1 9 1 8  19 26 18  5 3 9 9 14 22 34 12 17 

Thryssa s e t i r o s t r i s  35-36-47 4 20 8 1 16 25 23 3 100 50 24 12 4 10 

Thryssa v i t r i r o s t r i s  35-41 25 22 3 15  15  13  5 2 38 50 15  27 8 

S to lephorus  i n d i c u s  33-36-41 1 25 46 28 7 5 25 60 15 

Sto lephorus  sp.  3 0 8 81  12 2 6 19 69 12  

Nemipterus japonicus 24-27-29- 1 6  9 1 3 1 4  7 1 0  5 4 7 4 3 3 4 1 1  331 22 38 22 12 5 1 
34-39-40- 
41-44-48 

Decapterus sp .  33-44 2 27 19 2 2 10 16 1 8  4 49 Not observed 
( r u s s e l l i )  

L a c t a r i u s  l a c t a r i u s  41 8 13  17 17 8 8 13  13 4 24 29 63 8 

Carangoides mala- 39 19 - 25 50 25 5 50 45 
b a r i c u s  

(cont inued)  
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SECTION X I 1  3-4 .3 .1977  





I 
Hydrographic stations: 

I NO (S) = Station Number 
Year Mo/Day = Year Month/Day 
T/M/ST = Type/Measurements/Station time 

T (01 = Nansen bottles, temperature a salinity) 
M ( 0  = oxygen) 
ST (hour) 

LAT LONG = Latitude Longitude 
1 
I 

(zero after latitude - North, a f t e r  i ~ i l q l t u d c  = eas t )  
0BS.D. = Deepest recording 

I ~oCs)  Y ~ Q .  - MO/DAY 7 / ~ / 5 ~  LA-7- LONG: OBs,T), 
Ot?i.> j ;! ;) j, 3 !I 'i (11 ;;A j. ;! ;4;5 4. il 0 ? ?:{ (:, il 

<.i '< ' J . 4  () 
i s  
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(1 0 7:s .j <,J ',,' ',Y :2 5 4 0 3 (.I 0 ;:? ;.! 3 j. 0 0 (.,'/' ;:! I.: 0 

' I  r r 
&2'!U 

0 0 7') $1 2, 1 / ;..!j 4 !\ $ ( J  (I(, ;I >, [I t:? 0 o? 4 (1 fis 
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(J i! I3 i / I ,I I 
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I 
PRELIMINARY REPORT ON CRUISES NOS 7 AND 8 OF  "BR, FRIDTJOF 

i NANSEN" UNDER THE JOINT PAK/NOR/FAO FISHERIES RESEARCH 

PROJECT.  

! Introduction This  r e p o r t  cove r s  the four th  complete coverage  of the 

Pak i s t an i  w a t e r s  dur ing the p ro jec t .  

I Depar tu re  Karach i ,  13  Apr i l  1977. 

A r r i v a l  Ka rach i ,  29  Apr i l  1377. 
I 

1 Scientif ic  staff  M. Ar shad ,  M ,  Khaliluddin, S. ~ m j L d  (Mar ine  Fizliszi::; 
1 Depar tment)  H. Hassan ,  M. Hussain ,  S. Ba rka t i  (Inst i tute 

I of Mar ine  Biology, Univers i ty  of ~ a r a c h i )  R.  S ~ t r e ,  
-- . ' 

B. Myrse th ,  S. B r a t t s s ,  E .  O l sen  ( ~ n s t i t u t e  of Mar ine  

1 Resea rch ) .  
1 

, '  
Depar tu re  Ka rach i ,  1 Ma:r 1977. 

A r r i v a l  Karach i ,  15  May 1977. 

I Scientif ic  staff S. Qure s h i ,  A .  H. Quresh i ,  M.A.  S .  Sajid, ( ~ a r i n e  

F i s h e r i e s  Depar tment)  H. Has san ,  M. Hilssain, 

1 J. Mus taq im (Inst i tute of Mar ine  Biology, Univers i ty  

of Karachi)  R .  Seetre, B . .Myr se th ,  S. Bra t tZs ,  E. O l sen  

I I 

(Inst i tute of Mar ine  Resea r ch ) .  
I 

I Survey g r i d  and s ta t ions  a r e  shown in F ig .  1. The  s tandard  hydrographic /  

plankton s ta t ions  w e r e  worked out a s  de sc r i bed  in de ta i l  in r e p o r t  No. 1 

with modificat ions in c r u i s e  r e p o r t  No. 2, Due to l ack  of f i l t e r  paper  on 

I the l a s t  p a r t  of the c r u i s e  the chlorophyll  s amp le s  w e r e  not  taken fo r  

the s ta t ions  along the ~ a k r a n  coast .  

I 

1 Table  1 shows the p a r t i c u l a r s  of the f ishing s ta t ions  and Tab le  2 shows 

the length and  m a t u r i t y  d is t r ibut ion of the dominant spec i e s .  
0 
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Distribution and abundance of pelagic fish (Fig.  2) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - - - - - -  

A conspicious feature of this coverage i s  the significant reduction of the 1 I 

echo abundance along the whole Pakistani coast. This reduction seems  to 1 
be most  pronounced along the Makran coast and the southernmost Sind 

coast.  In accordance with previous observations,  the Sonmiani Bay a r e a  

seems  to contribute the highest values. The reduction in echo abundance 

i s  also reflected in the trawl catches. The catches of pelagic fish were I 
I 

much smal le r  than on the previous coverage. The dominant species along 

the whole coast were  the anchovies (Thryssa  mystax, Thryssa  dussumeria) .  i 
Other pelagic f ish occasionally <aught were sardine (Sardinella w. ) , rain-  I 

bow sardine (Dussumeria acuta) and scad (Gecapterus me). All the pelagic , - 
I - l'ish were c a u g h ~  In small numbers and- mainly by bottom trawling. I 

'"L < 

Distribution and abundance of demer sa l  f ish (Fig. 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

'1 ' 
A s  on the l a s t  coverage, the highest concentrations of demersa l  f ish were I 

J 

found on the Grea t  Kosi Bank and in the Sonrniani Bay a rea .  The la rges t  

catch, 24 t ns / t r awl  hour,  was taken at 150 m depth a t  the western edge 

of The Swatch. The dominant species in this catch were the tiger-toothed 
I 

croaker  (m r11bex-l and j a p a ~ e s e  threadfin bream (Nemi-c,terus 

j a p o n i c d .  Catches up to 8 tons/tsawl hour were obtained in the Sonmiani 

Bay a r e a  consisting mainly of smallhead hair ta i l  (Lepturacanthus savala) 
l 

and japanese threadfin bream. These two species dominated the t rawl I 
catches along the Sind coast and in Sonmiani Bay. Other species  of commer  , 

, cia1 interest  frequently occurring in the catches were  croalcers, grunts I 
J 

(Pomadasys -.) long-spined sea b ream (Argyrops spinifer) and rock  cod 

( ~ p i n e p h e l u s  -. ) . I 

The total echo abundance of mesopelagic f ish was l e s s  on this coverage I 
- > - *  - - tZ-,ail sn  ;ke p z ; i a a s  3iie.  lit: i i & g ~ i c ~ L  i n i e g ~ d ~ ~ r  ; rakes  w e r e  iouna orf 

I 

the Makran coast,  and the la rges t  catch, 2 . 8  tons/trawl hour ,  was taken I 
L off the central  Makran coasz. 1 



I 
The dominant species of the surveys were  lantern f ish (Benthosema pterotum). 

Some days of this  coverage were also spent on a more  detailed investigation 

oii abundance and hekaviour of the mesopelagic layer  off Astala Island, 

1 i 

Plankton (Fig.  51 - - - - - - - _ - - - _ - -  

I 
The echo abundance attributed to plankton during this coverage i s  on 

1 average,  slightly higher than on the previous one. Similar to the previous 
I cru ises ,  we observed higher values a t  the shelf and its  slope than fu r the r  

I seawards,  Lssge a.ggrsgstes of phytopianktoil were  observed iloating a t  .the 
,' 

surface off the Makran coast covering several  square nautical mi les .  

I Hydrography - - - -  - -  .. - IF ig .  - -  - - - - -  6 - 23 
*a ' 

I Between coverages 3 and 4 the surface l aye r s  had warmed up by about 

, I  
2 - 3 " ~ .  In this layer  the highest values of both temperature and salinity 

were iourrd along the western Makran coast and in Sonmiani Bay. At the 
! 

100 m level this picture  had reversed  and the highest temperatures  were  

I found along the Sind and Karachi k o a s & s .  

1 Along the whole Pakistani  coast there was an  intermediate maximum in 

salinity between 200 and 300 m .  

I ! The isoline of lml/l O 2  was usuably observed between 100 and 200 m .  It 

reached higher up in the sea  along the western Makran coast,  ai, 

1 
Karachi,  May 1977 

I 
I ,&(x& 

I 

I 

Roald Saetre 

I 
I 
i 

~ 1 
1 1  



Table 1. Record of f i s h i n g  ope ra t ions .  R/V "Dr. F r i d t j o f  Nansenl's PAK/NOR/FAO Cruise  Nos. 7 and 8 ,  13.4 - 15.5.1977. 
BT: Bottom t r awl ,  PT: Pe l ag ic  t r awl .  F i sh  names: FA0 Species  I d e n t i f i c a t i o n  Shee ts  f o r  F ishery  Purposes.  

- 

Date Time S tn  Gear Depth i n  m P o s i t i o n  T o t a l  Catch/ Dominant spec i e s  
No type Bot- Gear North Eas t  ca t ch  hour 

tom kg kg 

14.4 1005 109 BT 290 290 2 2 O 5 5 ~ 6 ~ 5 5 '  154 308 Japanese t h r e a d f i n  bream (Nemipterus japonicus)  
Croaker (Co l l i ch  thys luc idus )  

,.. 
16.4 2030 110 BT 19 19 23U34' 67"41' 98 196 Lined s i l v e r  g r u n t  (Pomadasys h a s t a )  

Fa l se  t r e v a l l v  (Lac ta r iu s  l a c t a r i u s )  
A 

Ponyfish (Leiognathus spp.)  

17.4 0405 111 PT 250 105 23O25' 67O15 0 ,  01 0.03 MiscePlaneous f i s h  l a r v a e  

18.4 1340 112 BT 80 80 23O37 ' 67O19 I 5000 7000 F a l s e  t r e v a l l y  (Lac ta r iu s  l a c t a r i u s )  
Card ina l  f i s h  (Apogon spp.)  
Blackspot t h r e a d f i n  (Polynemus s e x t a r i u s )  

550 700 Spot ted  croaker  (Protonibea d iacanthus)  
Smallhead h a i r t a i l  (Lepturacanthus sava la )  
Tardoore (Opisthopterus t a rdoore )  

19.4 0645 114 BT 150 150 23O22' 6k034' 12000 24000 Tigertoothed croaker  (O to l i t hes  rube r )  
Japanese threadf  i n  bream (Nemipterus j a ~ o n i c u s )  
Card ina l  f i s h  (Apogon spp. ) 

19.4 2100 115 PT 200 10 23O28 ' 66O25 ' 3 6 Lantern f i s h  (Benthosema pterotum) 

20.4 0030 116 BT 20 2 0 24O05 ' 67O08 " 270 540 Ponyfish (Leiognathus spp.)  
F a l s e  t r e v a l l v  (Lac ta r iu s  l a c t a r i u s )  

L 

Smallhead h a i r t a i l  (Lepturacanthus sava la )  

20.4 0530 117 PT 200 50 23O59 ' 66O56 ' 6 4 128 H a i r t a i l  (Lepturacanthus sp.  
S i l v e r  pomfret (Pampus a rgenteus)  



Table 1 (cont inued) .  

Date Time S t n  Gear Depth i n  m P o s i t i o n  T o t a l  ca t ch /  Dominant spec i e s  
No type  Bot. Gear North Eas t  ca t ch  hour 

20.4 0940 118 BT 90 90 23O50 ' 66O39 ' 384 768 Japanese t h r e a d f i n  bream (Nemipterus japonicus)  
Grea t e r  l i z a r d f i s h  (Saurida tumbi l )  
Ind ian  d r i f t f i s h  (Rriomma i n d i c a )  

22.4 1350 119 BT 2 2 2 2 24O14 ' 67O05 ' 450 600 Lonyspined seabream (Argyrops s p i n i f e r )  
Rays 
Malabar r e e f  cod ( ~ p i n e p h e l u s  malabaricus)  

22.4 2350 120 PT 330 10 23O42 ' 66O06 I 2 5 50 Lantern f i s h  (Benthosema pterotum) 

23.4 0450 121 BT 96 96 23O56' 66O20 ' 1500 2225 Japanese t h r e a d f i n  bream (Nemipterus japonicus)  
One f i n l e t  scad ( S e l a r  mate) -- 
Squids 

24.4 0925 122 BT 158 158 24°00' 66O07' 600 1200 Japanese t h r e a d f i n  bream (Nemipterus japonicus)  
Squids 
Barracudas (Sphyraena spp.)  

24.4 1530 123 PT 105 40 24O07 ' 66O09 ' 8 16 Smallhead h a i r t a i l  (Lepturacanthus s ava l a )  
Shark 
Ind i an  d r i f t f i s h  (Ariomma i n d i c a )  

24.4 1710 124 BT 95 9 5 24O09 ' 66O11' 400 800 Japanese t h r e a d f i n  bream (Nemipterus japonicus)  
R u s s e l l D s  scad ( D e c a p ~ e r u s  r u s s e l l i )  
Sharks 

25.4 0525 125 BT 95 9 5 24O23 ' 66O06 ' 440 880 Japanese t h r e a d f i n  bream (Nemipterus japonicus)  - 
Greater  l i z a r d f i s h  (Saur ida  tumbil)  
Smallhead h a i r t a i l  (Lepturacanthus s ava l a )  

25.4 0810 126 PT 800 150 24'16' 65O54' 5 10 J e l l y f i s h  
- 

25.4 1540 127 PT 300 40 23O57 ' 65O00 ' 80 9 6 Lan te rn f i sh  (Benthosema pterotum) 
-- 

25.4 2320 128 I K  800 40 24O03 ' 65O17 ' A 1 2 J e l l y f i s h e s  / Salps  



Table 1 (cont inued) .  

Date Time S tn  Gear Depth i n  m P o s i t i o n  T o t a l  Catch/ Dominant spec i e s  
No type Bot. Gear North E a s t  ca t ch  hour 

26.4 C830 129 BT 140 140 24O18' 65O52' 445 890 Squids 
Japanese t h r e a d f i n  bream (Nemipterus japonicus) 
Sharks 

27.4 Cu120 130 BT 30 3 0 25O00' 66'35' 570 1140 Smallhead h a i r t a i l  (Lepturacanthus sava la )  
Threadfin t r e v a l l y  ( A l e c t i s  i nd icus )  
Lined s i l v e r  g r u n t  (Pomadasys h a s t a )  

27.4 C420 131  BT 60 60 25O04 ' GO24 ' 4000 8000 Smallhead h a i r t a i l  (Lepturacanthus sava la )  
Japanese t h r e a d f i n  bream (Nemipterus japonicus)  
Squids 

27.4 1020 132 BT 20 20 25O19 ~ 6 ~ 1 7  ' 272 544 Fa l se  t r e v a l l y  (Lac ta r iu s  l a c t a r i u s )  
Smallhead h a i r t a i l  (Lepturacanthus sava la )  
Japanese t h r e a d f i n  bream (Nemipterus japonicus)  

27.4 2150 133 PT 790 50 24O50 ' 65O53 I 90 180 Lan te rn f i sh  (Benthosema pterotum) 
Sharks 

28.4 0140 134 PT 50 40 25O10' 65O56' 18 3 6 H a i r t a i l  (Lepturacanthus spp.)  
Sharks 
H a r d t a i l  scad (Megalaspis cordyla)  

28.4 0530 135 BT 15  15  25O18' 65O45' 164 328 H a i r t a i l  (Lepturacanthus sp.  ) 
Rays 
C a t f i s h  (Arius  s p . )  

2.5 Oi20 136 BT 18 18 25O14 ' 65O25 ' 136 272 Lined s i l v e r  g r u n t  (Pomadasys h a s t a )  
Longspined seabream (Argyrops s p i n i f e r )  
Mangrove r ed  snapper (Lutjanus a rgent imacula tus)  

2.5 18;20 137 PT 2000 45 24O49 ' 65O08 " 10 2 3 Lanternf i sh  (Diaphus spp.)  
Lan te rn f i sh  (~enthosema '  pterotum) 
Cubiceps sp .  

2.5 2lLi50 138 BT 15  15  25O15' 64O59' 512 1024 



Table 1 (continued) . 
Date Time Stn Gear Depth in m Position Total catch/ Dominant species 

No type Bot. Gear North East catch hour 
-- - - --- 

3.5 0000 139 PT 820 40 25O00 ' 64O56 ' 10 40 Lanternfish (Benthosema pterotum) 

3.5 0125 140 PT 820 150 25°00' 64O56' 1 4 Cardinalf ish (Apogon spp. ) 
Lanternfish (Benthosema pterotum) 

3.5 1623 141 PT 2900 15 24O23 ~ 4 ~ 3 2 '  160 3 20 Salps 
Lanternfish (Benthosema pterotum) 

3.5 1821 142 PT 1450 55 24O34' 64O34' 4 4 5 9 Lanternfish (Benthosema pterotum) 
Smallhead hairtail (Lepturacanthus savala) 

4.5 0505 143 BT 17 17 25O07 ' 64O02 ' 176 3 52 Longspined seabream (Argyrops spinifer) 
Small spotted grunt (Pomadasys opercularis) 
Spotted sicklefish (Drepane punctata) 

- - 
4.5 1320 144 PT 500 145 24O49' 63O50' 440 880 Lanternfish (Benthosema pterotum) 

5.5 0018 L45 PT 3000 50 24O22 ' 63O50 ' 320 640 Lanternfish (Benthosema pterotum) 
Lanternfish (Benthosems fibulaturn) 

5.5 0410 1.46 PT 3200 375 24O12' 63O49' 3 5 3 5 Lanternf ish (Benthosema pterotum) 
Lanternfish (Benthosema fibulaturn) 

6.5 0855 148 BT 17 17 25O02 '63O16' 489 838 Smallhead hairtail (Lepturacanthus savala) 
Catfish (Arius sp. ) 
Rays 

6.5 1520 149 PT 500 15 24O58 ' 63O22 ' 7 0 140 Lanternfish (Benthosema pterotum) 
Hardtail scad (~egalaspis cordyla) 

6.5 1725 150 PT 2 3 0 25O00 ~ 3 ~ 1 9  I 189 378 Smallhead hairtail (Lepturacanthus savala) 
Moustached anchovy (Thryssa mystax) 
Starry trevally (Caranx stellatus) 



Table 1 (continued). 

Date Time Stn Gear Depth in m Position Total catch/  omi in ant species 
No type Bot. Gear North East catch hour 

596 Yellowstriped goatfish (Upeneus vittatus) 
Golden sixthread tassel (Polynemus sexfilus) 

7.5 0755 152 PT 40 12 25O03 ' 62O28' 8 0 (NO CATCH) 

8.5 1930 153 PT 2400 20 24O1.8 ' 62O20 ' 120 240 Lanternf ish (Benthosema pterotum) 
Cubiceps spp. 

9.5 1700 154 PT 3300 20 24O10' 61°35' 0.9 1.8 Cubiceps spp. 
~rachi~-&us spp. 

0.15 0.3 Maurolicus muelleri 

10.5 0405 156 PT 1100 260 24O36' 61°35' 4 2 54 Lanternfish (Benthosema pterotum) 
l ant ern fish (Diaphus sp.) 
Lizard fish (~arpodon nehereus) 

10.5 1300 157 PT 800 150 24O45' 61°46' 4 0 80 Lanternf ;sh (Benthosema pterotum) 

10.5 1540 158 PT 850 30 24O44' 61°53 ' I - J  8 0 Lanternfish (Benthosema pterotum) 
Lanternfish (Benthosema fibulatum) 

10.5 2315 159 BT 31 3 1 24O59 ~ 2 ~ 1 2  ' 261 522 Small hairtail (Lepturacanthus sp.) 
Japanese threadfin bream (Nemipterus japonicus) 

11.5 1715 160 PT 1150 15 24O50' 63O20 ' 62 7 4 Lanternfish (Benthosema pterotum) 

.. - 
11.5 1845 161 PT 1400 140 24"49' 63V28' 2 2 3 3 Jellyfishes 

Lanternfish (Diaphus sp.) 
Bregmaceros macclellandi 

--- - 
11.5 1100 162 PT 10 24O49 ' 63O30 ' 5 6 Lanternfish (Benthosema pterotum) 

Squids 



Table 1 (continued). 

Date Time Stn Gear Depth in m Position Total catch/ Dominant species 
No type Bot. Gear North East catch hour 

12.5 0515 163 PT 950 340 24O50' 63O50" 17 3 4 Lizardfish (Harpodon nehereus) 
Salps 

13.5 0015 164 PT 1450 30 24O24 ' 63O50 ' 960 2880 Lanternfish (Benthosema pterotum) 
Lanternfish (Benthosema fibulaturn) 
Bregmaceros macclellandi 

13.5 1030 165 PT 1300 300 24O49' 64O57' 40 8 0 Lanternfish (Benthosema pterotum) 

14.5 1615 166 GN 23 2 3 25O06' 65O42' 6 5 42 Sharks 
Bluefin tuna (Kishinoel tonggol) 

14.5 0500 167 BT 18 18 25O12' 65O51' 6 0 6 2 Indopacific spanish mackerel (Scomberomorus 
guttatus) 
Lined silver grunt (Pomadasys hasta) 
Black pomfret (Pampus niger) 
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Hydrographic stations: 

NO (S) = Station Number 
Year Mo/Day = Year Month/Day 1 
T/M/ST = Type/Measurements/Station time 

T (01 = Nansen bottles, temperature & salinity) 
M ( 8  = oxygen) 
ST (hour) 

LAT LONG = Latitude Longitude 
(zero after latitude = North, after longitude = east) 

OBS-D. = Deepest recording I 
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