


1. INTRODUCTION 
I 
1 

I n  accordance w i t h  the  p lans  for  the  CECAF Cooperative Survey 1986 
i agreed a t  t he  meeting a t  Tener i f  7-9 A p r i l  1986 t h e  R/V "Dr. F r i d t j o f  4 

Nansen" was programmed t o  work i n  September and again i n  November- 

\ December on the  Morrocan coast from Agadir southwards. 
i 

l 
The f o l l o w i n g  coverages were made: 

I 22 September-5 October; Agadir-Cape Juhy. Repeated surveys. 

11 6-12 November; Agadir-Cape Juby. F u l l  survey. 

The f i n d i n g s  o f  each survey w i l l  be b r i e f l y  described i n  the  f o l l o w i n g  

and the  r e s u l t s  then discussed w i t h  reference t o  the  t o t a l  area, 

2, Survey I - Agadir-Cape Juby 22 September t o  5 October 

I n  accordance with the  survey p l a n  a main acous t i ca l  coverage o f  t he  

s h e l f  from Agadir t o  Cape Juby was f i r s t  t o  be made t o  l o c a l i z e  the  

aggregat ions o f  smal l  pe lag i c  f i s h ,  main ly  sardines. Then e f f o r t  was 

t o  be concentrated on these aggregat ions with d e t a i l e d  s tud ies  on 

.biomass est imat ion,  t a r g e t  s t reng th  and f i s h  behaviour. 

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

From Morocco: Mostafa I d r i s s i  Chbani 

Mbarek Z o u i r i  

The vessels own s c i e n t i f i c  s t a f f :  

Tore Strømme, c r u i s e  leader  

Alvaro Abe l la  

K j e l l  Strømsnes 

Te r je  Haugland 

E r l i n g  Molvar 



The s h e l f  between Agadir  and Cape Juby was f i r s t  covered t o  t h e  200 m 

d e p t h  c o n t o u r  i n  t h e  p e r i o d  23-27 September ,  The su rvey  t r a c k s  w i t h  

t r a w l  s t a t i o n s  a r e  shown i n  F i g u r e  1. The main biomass o f  s m a l l  

p e l a g i c  f i s h  was found w i t h i n  t h e  60 m d e p t h  c o n t o u r  between Cape Juby 

and a b a u t  l a t i t u d e  N ~ 9 ~ 2 0 ' .  T h i s  a r e a  was t h e n  covered t w i c e  

w i t h  a c o u s t i c  t r a n s e c t s  and a d d i t i o n a l  t r a w l  s t a t i o n s  i n  t h e  p e r i o d  27 

September t o  1 October ,  a s  shown i n  F i g u r e  2. F i n a l l y  a c o u r s e  t r a c k  

o f  abou t  110 nm was s e l e c t e d  from t h e  d e t a i l e d  coverage  and t h i s  t r a c k  

was s a i l e d  f o u r  t i m e s  w i t h  two c o v e r a g e s  d u r i n g  d a y l i g h t  and two 

d u r i n g  n i g h t .  The s e l e c t e d  p a t h  was s a i l e d  d u r i n g  t h e  d a y s  2-4 

October  w i t h  a  new moon and complete  d a r k n e s s  d u r i n g  n i g h t  h o u r s ,  

A t o t a l  o f  2000 nm was s a i l e d  on t h e  s h e l f  and 44 t r a w l  s t a t i o n s  were 

worked . 

F i g u r e  3 shows t h e  s e a  t e m p e r a t u r e  r e c o r d e d  a t  4 m below s u r f a c e  w i t h  

a thcrrnograph. The p a t t c r n  o f  t h e  i s o l i n e s  i n d i c a t e  upwel l ing  i n  t h o  

r e g i o n  from Cape Juby t o  abou t  l a t i t u d e  29'30' w i t h  a  c e n t e r  

wliere t h e  d e t a i l e d  work was c a r r i e d  o u t .  

Records of t h e  f i s h i n g  s t a t i o n s  worked i n  t h i s  a r e a  nos. 153  t h r o u g h  

192 a r e  shown i n  Appendix I .  The main s p o c i e s  c a u g h t  were S a r d i n a  

p i l c h a r d u s ,  Scomber J a p o n i c u s  and Trachurus  t r a c h u r u s .  Other  small 

p e l a g i c  and demersa l  f i s h  were found o n l y  i n  s m a l l  q u a n t i t i e s  and w i l l  

n o t  be d e a l t  w i t h  i n  t h i s  r e p o r t .  I n  g e n e r a l  t h e  v e r t i c a l  d i s t r i b u t i o n  

o f  t h e  f i s h  d i d  n o t  c o n s t i t t i t e  a  maJor problem f o r  a c o u s t i c  asseasment  

o f  t h e  biomass.  A few t i m e s  t h e  f i s h  was l o c a t e d  a t  o r  c l o s e  t o  t h e  

s u r f a c e ,  b u t  a s  t h i c  was a  d i u r n a l  behav iour  a t  some l o c a t i o n s  only, 

i t  is assumed t h a t  t h i s  undersampl ing c a n  be  compensated by i n c l u d i n g  

d e n s i t y  f igure r ;  From tlie r epea te t l  coverngcs  when t h e  f i s h  was 

d i s t r i b i ~ t e d  below t h e  s ~ i r f a c e  l a y e r .  

The d i s t r i b u t i o n s  o f  s a r d i n e  d u r i n g  t h e  main coverage  and t h e  two 

d e t a i l e d  coveragec  a r e  shown i n  F i g u r e s  4 ,  5 and 6 r e s p e c t i v e l y .  The 
2  2 

u n i t  o f  t h e  index  is 0.1 x m p e r  nm , (energy  r e f l e c t e d  p e r  u n i t  

a r e a ) .  The h i g h e s t  d e n s i t i e s  a r e  found i n  t h e  n e a r s h o r e  w a t e r s  and 

t h e  f i r s t  main coverage  does  n o t  sample t h e s e  a r e a s  o p t i m a l l y .  



The mackerel  was mainly  found t o g e t h e r  w i t h  t h e  s a r d i n e  and t h e n  

u s u a l l y  on ly  a s  s m a l l  f r a c t i o n s  o f  t h e  t o t a l  c a t c h ,  e x c e p t  i n  an a r e a  

n o r t h e a s t  o f  Cape Juby where i t  c o n s t i t u t e d  t h e  rnain p a r t  o f  t h e  

biomass. D i s t r i b u t i o n  d u r i n g  t h e  main coverage  is shown i n  F i g u r e  7 

and d u r i n g  t h e  two d e t a i l e d  coverages  combined i n  F ig i l r e  O. 

The h o r s e  mackerel  was g e n e r a l l y  found on t h e  bottorn and t ended  t o  

have a more o f f s h o r e  d i s t r i b u t i o n  t h a n  t h e  s a r d i n e  and mackere l ,  

e x c e p t  s o u t h  o f  Tan Tan where i t  cou ld  b e  found i n  t h e  more s h a l l o w  

w a t e r s ,  b u t  t h e n  o n l y  i n  small q u a n t i t i e s .  D i s t r i b u t i o n s  based on t h e  

main and t h e  d e t a i l e d  coverages  a r e  shown i n  F i g u r e s  9 and 10 

r e s p e c t i v e l y .  

F i r s t  p r o v i s i o n a l  e s t i m a t e s  o f  f i s h  biomass a r e  a s  fo l lows :  ( thousand  

t onnes )  

S a r d i n e s  Mackerel  Horse mackerel  

Main coverage 700 9 O 120 

F i r s t  d e t a i l e d  coverage  870 

Second d e t a i l e d  coverage  1040 

D e t a i l e d  coverage cornbinetl 960 70 2 O 

As shown t h e  e s t i r n a t e  of s a r d i n e s  For t h e  whole s h e l f  is  l e s s  t h a n  f o r  

t h e  n e a r s h o r e  a r e a s .  Th i s  is due t o  undersampl ing i n  t h e  dense  a r e a s  

d u r i n g  t h e  rnain coverage .  A l l  coverages  combined g i v e  an  e s t i m a t e  o f  

1040 thousand t o n n e s  oP s a r d i n e  f o r  t h e  s h e l f  between Agadir  and Cape 

Juby . 

F i g u r e  11 shows t h e  l e n g t h  compos i t ions  o f  t h e  pooled samples  from t h e  

t r a w l  c a t c h e s .  

3 .  Survey 11, Agadir-Cape Juby 6-12 November 

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

From Morocco: Mostafa I d r i s s i  Chbani 



The v b s s e l s  own s c i e n t i f i c  s t a f f :  

I .  S v e l l i n g e n ,  c r u i s e  l e a d e r  

A .  A b e l l a ,  FAO 

O. Alvheim, c h i e f  t e c h n i c i a n  

0. Torgersen ,  i n s t r u m e n t  c h i e F  

T .  Mørk, i n s t r u m e n t  t e c h n i c i a n  

F i g u r e  12 shows t h e  c r u i s G  t r a c k s  and s t a t i o n s  between Agadir  and Cape 

Juby.  I t s  d e s i g n  was l a r g e l y  based  on t h e  e x p e r i e n c e  o f  f i s h  

d i s t r i b u t i o n  from t h e  September su rvey .  

The o b s e r v a t i o n s  o f  s e a  s u r f a c e  t e m p e r a t u r e  F i g u r e  13, shows e f f e c t s  

o f  upwel l ing  very  s imi l . a r  t o  t h o s e  found i n  September ( s e a  F i g u r e  4 ) .  

The main s p e c i e s  caugh t  were a s  p r e v i o u s l y  S a r d i n a  p i l c h a r d u s ,  Scomber 

j a p o n i c u s  and Trachurus  t r a c h l ~ ~ ? u S  w i t h  a l a r g e  predominance o f  t h e  

s a r d i n e .  The i r  d i s t r i b u t i o n s  a r e  shown i n  Ficjures 1 4  th rough  16.  

The r e c o r d s  o f  t h e  f i s h i n g  s t a t i a n s  worked nos.  197 th rough  217 a r e  

shown i n  Appendix I ,  

The d i s t r i b u t i o n  o f  t h e  s a r d i n e  down t o  Cape Juby ,  was found t o  be 

ve ry  s i m i l a r  t o  t h a t  obse rved  i n  September c o v e r i n g  t h e  i n n e r  p a r t  o f  

t h e  s h e l f  from abou t  l a t i t u d e  2g030' southwards .  Also t h e  

behav iour  was s i r n i l a r  w i t h  predominant ly  mid-water s c h o o l s  d u r i n g  t h e  

day and l a y e r s  and l o o s e r  s c h o o l s  d u r i n g  n i g h t .  

The a c o u s t i c  sys tem combined w i t h  t h e  sampl ing p rov ided  t h e  f o l l o w i n g  

e s t i m a t e s  o f  biomass: ( thousand t o n n e s )  

S a r d i n e  9 90 

Mackerel  160 

i-lorse mackerel  80 

These e s t i m a t e s  a r e  seon  t o  be  very  similar t o  t h o s e  o b t a i n e d  d u r i n g  

Survey I .  



F i g u r e  1 .  C r u i s e  t r a c l <  and f i s h i n g  s t a t i o n s ,  

m a i n  c o v e r a g e ,  S u r v e y  I .  
r~~ 

1 3 O  12" 

"DR. FltiUiJOil NANSEN" 

27SER - l 01(T, 1906 

A Polagic trawl, 

O Bottom Irawl 

13' 12O -- 

F i g u r e  2 .  C r u i s e  t r a c k  a n d  f i s h i n g  s t a l i o n s ,  

c l e t a i l e d  c o v e r a g e s ,  S u r v e y  I .  



F i g u r e  3. S e a  s u r f a c e  t e m p e r a t u r e ,  S u r v a y  I ;  

13O 12O 

@ 30 -100 hgyrogalod 
30' 

*300 Very Densa 

Bordor o1 ~Invastlyotioi~ 

29' 

2 O" 

130 120 100 
.4 

F i g u r e  4. D i s t r i b u t i o n  o f  s a r d i n e ,  m a i n  c o v e r a y e ,  

S u r v e y  I, 



13' 12O 

"DR. FRIDTJOF NANSEN" 

27 SEI> - I 01CL 1906 

a 30 -.l00 Aggrogatcd 

I[fØ 100-300 Dcnsc 

>300 Vory Donso 

Bordor of Invostlgatlon 

13' 120 
L 

F i g u r e  5.  D i s t r i b u t i o n  o f  s a r d i n e ,  1 s t  d e t a i i e d  

c o v e r a g e ,  S u r v e y  I ,  

F i g u r e  6 . D i s t r i b u t i o n  o f  s a r d i n e ,  2 n d  d e t a i l . i ? i l  

c o v e r a g e ,  S u r v e y  I ,  



F i g u r e  7 .  D i s t r i b u t i o n  O F  r n a c k e r e l ,  rnain c o v e r a g e ,  

S u r v c y  I ,  

F i g u r e  8 .  D i s t r i b u t i o n  o ?  m a c l c e r e l ,  d e t a i ' l e d  c o v  e r a g e s ,  



130 12' lio 

23-27 SER 1906 

@ .30-100 Aggrcgalod 
3 0° 

Rorbor of Iirvostlgatloii 

2 9' 

200 

13O 12' 

F i g u r e  9 .  D i s t r i b u t i o n  o f  h o r s e  r n a c k e r e l ,  m a i n  c o v a r a g e .  

S u r v e y  I .  

13 lZO 10° 

27 SEI? - 1 OKT. 1906 

1 30 Scntlorod B - I 
i --- - Rorclur o l  Iiwosllgalloii I 
30" 

. 28' 

11X1rmuI 
. l = ~ . ~ . ~ - l ~ - ~ - - i - - ~ l  

13' 120 110 10' 

M A K O C C O  

F i g u r e  1 0 .  D i s t r i b u t i o n  o f  h o r s e  r n a c k e r e l ,  d e t a i l e d  

c o v e r a g e s ,  S u r v e y  I ,  



Gardina p i  l c h a r d u s  ( p o o l e d  data) 

M a r o c c o  S e p .  1986 
EIEAN LEEIGTN I 7 , R c  ti= 3019 
MOUES : , 13ci ,  ll{ca~ 
t1118BER OF SUBSI;I!PLEC : 32 

Scomber  j a p a n i r u s  ( p o o l e d  d a t a )  

M o r o c ~ o  S e p .  1 9 0 A  
MERW LEtJGTH = 17,bcn #= I45b 
HODE6 r , IOcn 
NUIiBER OF SUBSAIfPLES : 24 

M ~ r a c c u  S e p .  1986 
NEAN LEWOTH = 17,lcn I{= b i 0  

l 
HODES : , I4cr1, I ~ C B  
#UlfUEil OF SUBSfllIPLES : 16 l 

F i g u r e  11 .  L e n g t h  c o m p o s i t i o n  o f  sarnples  o f  s a r d i n e ,  

mackere l  a n d  h o r s e  rnackere l ,  C u r v c y  I .  l 



13O l Z O  

"011, FIZIDTJOF NANSEN" 
6- 13 NOV. 1986 

A Palagic t r a w l  
o Bottois t rawl  

3 O@ 

29O - 29' 

20' - 2OU 

l - - l - ~ - l = f ~ - l ~ ~ I  -* . , . a  . , ..a .. l .a. , - l ~ l = ~ ~ = c ~ ~ ~ ~ l ~ ~ ~ j = ~  ,-L,-,- 
13O 

- 
12O Il0 lo0 

F i g u r e  12. C r u i s e  traclc a n d  fishi.ng s t a t i o n s .  Ag 

to Cape J u b y ,  S u r v e y  I I ,  

a d i r  

F i g u r e  13. S e a  s u r f a c e  t e m p e r a t u r e  A g a d i r  t o  C a p e  J u b y ,  

S u r v e y  11. 



F i g u r e  1 4 .  D i s t r i b u t i o n  o f  s a r d i n e ,  A g a d i r  t o  Cape  J u b y ,  

S u r v e y  11, 

F i g u r e  1 5 .  D i s t r i b u t i o n  o f  macke re l  A g a d i r  t o  Cnpe J u b y ,  

S u r v e y  TI, 



13 o 1 2 O  

"O~.FI I IOTJOI'  NANSEN" 
6-13 NOV. 1906 

H 1-30 Swthrnd 

3 (1' w-- -  Dortlcr o f  i~ivcal ir~; i t iui i  30 Q 

2 O' 

- -- _ = - c . - ~ - ~ - ~ ~ ~ I . . . 1 . ~ . ~ ~ 1 . ~ l . - I = i . .  I ......l... Glr;r .-.I -.#..i...,-i -...-, ...- ,-l . . . -"-l.1=,= 
13O lZO llP 10' 

F i g u r e  1 6 .  D i s t r i b u t i o n  o f  h o r s e  m a c k e r e l ,  Agad  

t o  Cape  J u b y ,  S u r v e y  11. 

S a r d i n a  p i l c h a r d u s  ( p o o l e d  d a t a )  

Agadir-C.Juby N o v . i T 8 6  
HEIIN LENGTH = 17, lcn 1: 1440 
*HUDES: , I lcm, 14cn, 10cn 
NUMRER OF SUESAMPLES : 17 

F i g u r e  1 7 .  L e n g t h  cornposi.  t i o n s  o r  s a i n p l e s  o f  sarcli.i,r?!: 

S u r v e y  11. 



Appendix I Abbrevia.l;ccl rccordr ,  o f  . r i  s h i  n g  s t a t i o n s .  

--..,- "-...---------------.."------------------..----------------- 

TIIE STH GEAR ,P_EtII?._!t44_ ..-tU.S'!!ij- ,. -.---..----- CITC-H ( K G )  --.. WEIGTH ( # G )  
DATE STRRT Ho. TYPE BOTTOkl EELR LATIT, LOIIGIT. TOTRI. P!? HR' DOIIIIIAI4T SPECIES PR HR % 

24.09 1340 153 PT 105 100 ti29 91' W010 17' 3,3 6,6 Trachurus  t r a c h u r u s  3,00 75,7 
Rnth ia s  a n t h i a s  ! , b0  24,2 

25.09 0425 1% 4T T0 t 1429 00' YCi10 37' 17:s 38,6 Sard ina  p i l c h a r d u s  28,00 72,s 
Sphyrnii zygaena 5,OO 12,9 
Scamber japoni c u s  4,bO 11,9 
P r j  unace y I aucus  1,20 3 , l  

25,04 0805 155 PT 60 13 N29 0 4 '  U010 12' $ 0  $0 NO CRTCH e 100 10 

25.07 1520 156 PT 53 15 N28 54' L1010 52' . ,O ,O NU CATCH 

25.09 2345 157 P i  64 1 1429 45' H011 1 4 '  111,3 222,6 Sard ina  p i l c h a r d u c  
Scomber japonici is  

2b.01 0?4"J5? B?' 55 55 l128 34' U611 45' 4'1!~,1 752,2 Ccumber japonicus  
Trachinus  5p 
Trachurus t r a c h u r u s  
Sa rd ina  p i l c h a r d u s  

76.09 !430 160 PT 35 l i~l78 211' 1011 I?' 1590,8 3817,? Sitrdina p i l c h a r d u e  

27-09 O635 161 Pl' 4 4  1 N28 28' U011 51' ,O , O  Nil CATCH 

27.09 0030 162 PT 40 40 N26 IC1 W011 $2' 525,3 1050,6 Scoo te r  j zpon icus  
Sa rd ina  p i l c h a r d u s  
C ~ n g e r  conger 
Trachurus  t r a c h u r u s  

27,09 1340 163 BT 34 34 N28 10' b1012 08' 11800,O 96OO,0 Cardina p i i c h a r d u s  8946,00 73 , l  
Ccamber j apon icus  375!8O J , ?  
Di pi adus  vul g a r  i s 1?5,40 1 , 4  
Merluccius  s e n e g a l e n s i s  1iSL;,21) !,O 

27,(19 2155 I ~ ~ ' F T  511 1 H2ii 10' 8012 35' 160,7 3t1,lI Scoqber j ~ p o n i c u s  19!1,00 J?,! 
S a r j i n a  p i l c h a r d u s  177,30 34,': 

28,OY ,0450 165 PT b6 10 t428 12' W012 15' 12,0 24,0 Scamber jzponicus ?2,00 9I,S 
Sard ina  pi  l chardus ?,O0 9,3 

28.09 1255 l66 PT 30 10 N26 01' W012 50' ?O00,i1 l&000,0 Sard ina  p i l c h a r d u s  17420,00 96 ,7  
Scorber  japunicus  560,bO 3,s 



TIME STI.1 GE[iii _W-!-l_i- - - ~ ~ g ~ . Q ~ ~ - -  -.- CATCII -..- -- -.-_-..... ( K G )  IIEIGTH (KG) 
.."-----m 

RATE CTfiRT No. TYPE BOTTUR GEAR LATIT. LUNGIT. TOTAL PR HR DOMIHRIIT SPECIES Pil HR % 

28.07 167 BT 34 35 N28 U2' W012 37' 13 ,b Sconber faponicus ,b0 100,O 
S ~ r d i n a  pi lchardiis , l 6  l b , b  

20.09 1940 168 BT 29 29 N26 05' NO12 21' 107,7 215,4 Solea sp. b1,80 ?&,b 
Merluccius senegalensis  55,20 25,b 
Tr isop te rus  a inu tus  13,20 b ,  1 
Torpedo rarmorata 13,20 b ,  l 

28.09 ?300 lb9  PT 25 15 N26 07' U012 09' 476,0 9J?,0 Sardina p i lchardus  764,40 60,2 
Scorber japonicus 85,OO $ , G  
Fagellus acarne b4,40 6 , 7  
Trachurus t rachurus 22,40 2!3 

29.09 0190 170 bT 47 47 N28 22' W012 05' 434,4 8b8,8 Trachurus t rachurus  221,00 25,4 
Fagellus acarnc lilO,8O 24,2 
Plectorhynchus mediterraneus 37,bO 10 , l  
Pagellus e ry thr inus  76,bO 8,O 

29.09 0445 171 PT 34 10 t428 l&'  U011 54' 806,0 3224,O Sardina pilchai-dus 3109,60 96,4 
.Scomher japonicus 114,40 3,s 

29,OY 0505 172 bT 43 43 N28 25' U011 47' 115,8 1591,b Scooter japonicus 1150,00 72,2 
Sardina pi lchardus 232,bO 14,b 
Trachurus t rachurus  102,bO 6,4 
iracliiniis sp b7,b0 4,2 

29.09 1055 173 PT 48 30 ?l28 26) blibli 44'  i405,0 IbBbO10 Sardina pilehardus lbUb0,00 100!0 

29,09 1500 174 PT 53 30 N28 31' W011 32' 795,l 1990,S S ~ r d i n a  pi lchardus 1984,00 99,b 

29,09 1615 173 BT 41 41 N28 29' M011 28' 412,l 1648,d Sardina p i lchardus  
Scosber japonicus 
Sol ea sp ,  
t ler luccius senegalensi 5 

29,09 1925 17b pT 31 15 NZB 30' 1011 17' Vb,4 285',2 Sardina pi lchardus 
S c ~ r b a r  japonicus 
Octopus v u l g a r i s  ' 

29,09 2025 177 pT 31 1 R28 i tB1  !L111 17' 31,2 9J,6 Sardina pi lchardus 
Scorbrr japanicus 
Scoeber scorbrus 

21.09 2250 175 YT 25 1 NZU 44' #Q1 1 07' 44b,9 D93,8 Sardina p i lchardu j  
Diplodus b c l l o t t i i  



T l ItE STE! GEIiI'I -I!U~HJfIl_ - . f Q $ ~ ! $ ~ - , .  CATCH (1%) -------------- IJEIGTH (KG) 
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30.05 0130 175 PT 35 1 N28 51' W011 54' 124,4 248,8 S a r d i n a  p i l c h a r d u s  232,00 93,2 
Scamter japoni  cus  lb,BO 6,7 

30,OT 0345 I80 PT 35 1 N28 57' V010 13' 53,2 lOb,4 S a r d i n a  p i l c h a r d u s  67150 63)4 
Scomber j apon icus  39,60 36, b 

30.07 1330 181 PT 59 10 M9  05' U010 34' 3000,O 900QIO S a r d i n a  p i l c h a r d u s  8727,30 96,4 
Scomber japoni  c u s  272,70 3,O 

30.09 1845 102 bT 60 68 K28 47' Il011 11' 222,l 444,2 Trachurus  t r a c h u r u s  2CJY120 5 8 , 3  
T r i s o p t  e r u s  minutus  53,bO 12,0 
Dentex aac roph tha lmus  23,211 5 ,2  
P a g e l l u s  a c a r n e  20,OO 4,s 

30.04 2025 103 PT 37 1 li20 42' iI10li 10' 65,6 13!,2 Gardina  p i l c h a r d u s  117,20 83,3 
Trachu rus  t r a c h u r u s  10,89 8,2 
Scomber j apon icus  2,80 2,1 

30.05 2310 184 PT 49 1 N20 37' U011 22' 25 , l  50,2 S a r d i n a  p i l c h a r d u s  47,UO 93,O 
Sco~nbcr japoni  c u s  1,aii 3 , 5  
Trachu rus  t r a c h u r u s  1,2i1 2 , 3  

1 

01.19 0125 185 ?T 55 40 1428 32' Holi 29' 2000,9 12000,O S a r d i n a  p i l c h a r d u s  12000,00 100,o 

i 
[ 

01,10 0330 l8bPT 30 1 H2825?MOlS29' 161,5 323,0 S a r d i n a p i l c h a r d u s  

01.10 Obs0 187 PT 37 20 N28 20' U011 40' 1010,4 4041,b S a r d i n a  p i l c h a r d u s  4032,OO 99,7 1 

01.10 1130 1 s t  BT 46 J6 N2R 21' Noli 58' 570,l 1140,Z Sco rbe r  j apon icus  
S a r d i n a  p i l c h a r d u s  
Trachurus  t r a c h u r u s  
T rach inus  s p  

01,10 lb50 189 bT 51 51 N28 21' 1012 15' 535,5 lb06,5 Sconber  j a p o n i c u s  513,00 31,9 
S a r d i n a  p i l c h a r d u s  40?~,00 25,2 
P a g e l l u s  r r y t h r i n u s  1 9 9 1 a ~  12,6 
Sparus  a u r i g a  164,70 l o , ?  

01.j0 1939 190 PT 16 f N20 04' M012 10' 7?0,0 I89bl0 S a r d i n a  p i l c h a r d u s  
Diplodus  bel l o t t i i  
Diplodus  v u l g a r i s  
Scamber j apon icus  

02.10 0040 171 PT 49 10 N20 05' N012 12' 52,8 105,b S a r d i n a  p i l c h d r d u s  
Scorber  ja[iciilicus 

02.10 0835 182 ET 31 31 N28 09' P012 07' 3000,O b000,O S a r d i n a  p i l c h a r d u s  
Sco rbe r  j apon icus  



s IRE ~ T N  EEHR -~gf~!i-.j~!- --J~$J.~!?~..- - ....-.. Cf iTCH -.. ..-q iK6) ..... -,.....--..-----v- WEIGTIi Il:Gi 
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(lr7,11 1744 149 FT IQ$ 8ii 1425' 3ti' UiiIb 21' 311,1 &0!2 5conher japonicus 

0 7 . 1 1  , 2 1 0 0  2 0 0  P T  45 13 2 i 0 4 '  libl& 9 3 , 2  Sardina pi lchardus 
Scosber japoni cus 
B i  cei~trarchtis; I abrax 
Pagei lus  acarne 

08.11 0225 201 FT 35 13 N29 15' [JO10 26' 225,0 612,O Cardina p i l chardus  
scomber japonicus 

OY.!i 1!G7 202 r iT  37 37 M213 5;'' IOICI 42' IOS,'? 367,8 Scanibei- japonicus 
i r achurus  t r achurus  
Lep ido t r ig la  ca ro lae  
fa rd ina  p i l chardus  

55,11 0125 204 P? 65 l 0  W26 44' N 6 l i  14' j40,0 Lti0,O Sardinz pi lchardus 207,20 iJ,O 
5comher japonicus 72,RO 26,O 

67.1 l 0996 205 PT 64 I 4  N28 40' k011 2 4 $  771,0 li'0,rl Sardiaa p i i chardus  176,25 52,: 
Cronber japanirus 14!15 i,4 

07. f l O736 206 PT 75 10 H2U ilil' W011 3.7' 2,B 5,A l i ~ c h j n u c i  draco 
Sardiaa pi lchardus 

115,11 0440 208 BT 57 b7 N20 42' #Oil 42' 2500,3 5600, b Scamber japanicus 
i r a c h i ~ r u 5  t rachurus  
Pageil us acarne 
i):triti.>r :riacrophthaliiius 

11.11 2f.~31 209 FT 51 11O M2U 35' WOll Yl' 5 1C3,V Ziplodus vu lgar i s  fb,riii 48,s 
Payelltis bellottii 22,OO 21,3 
Sardina p i  l chardus 15,1:llj 14,5 
6 i s y a t i s  sp.  5,bO 5'4 
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i L 1 1  V025 210 PT 49 J O  N28 25' W11 10' 245,O 910,3 Sardina p i l chardus  485,10 97,O 
Cronber japonicus 4,9O !,O 

12.11 1205 211 BT i00 f O O  N28 38' Il012 05' 48 , s  413,Y Scocber japonicus 385,65 7 3 , i  
i racl iurus trachiirus 12,85 3 , l  
P a ~ e l  l u s  acarne 11 ,9 I  ?,g 

12,11 1505 212 FT 38 20 N27 19' W011 93' 313,il 526,0 Cardioa p i l chardus  500,OO 77,R 
Scomber japonicus 76,OO 12, l  
Trachurus t r achurus  2B,00 4,4 
Paqcl lus  acarne 20,00 3,1 

12.11 1721 213 BT i 9  19 N1R 12' '1011 55' 89,b 179,2 Diplodu5 b e l l o t t i i  120,#0 hb ,?  
Trachurus t r achurus  22,80 12,7 
Merluccius s e r l u c c i u s  1 5 ~ 0 0  a , 3  
Scnmber rcaibrus h,bO 3,6 

i2 ,11  1952 211 bT 48 40 l428 22' Ni112 06' 70,8 181,b Page l lus  acarne 3 3 , ~  l a , &  
Dentex tnacrophthalrus 27,OO 14 ,8  
Trachurus t r achurus  ?oldil 11,2 
Scpia sp 19,20 1O,5 

12,11 2120 315 PT 50 I N28 24' W312 98' 161,O 522,O Ccoaber japonicus S16,hO 9B,9 
Cardina p i l chardus  5,40 1 , 0  

13.11 O213 216 PI 36 1Q N%b Uti' N012 14' 1750,3 3500,0 Sardina p i l chardus  3910,OO 77,4 
Scamber japonicus 80,00 1,2 

13.11 1223 217 FT 34 li1 N20 04' !J052 32' 250fi,O 5000,O Sardina p i l chardus  4864,2O 97,2 
Scarber japanicus 135,RO 2 , 7  

i3.11 1545 218 BT 46 46 ij28 04' W012 4 1 '  4b4,8 5 2 9 , h  Sardina p i l chardus  4?6,00 5 3 , 3  
Scomber jnpanicus 102,OU 20,b 
Payel lus  a ra rne  73,b0 T,? 
Trachurus t r achurus  70,40 7 , s  


