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1. INTRODUCTION
In accordance with the plans for the CECAF Cooperative Survey 1986
agreed at the meeting at Tenerif 7-9 April 1986 the R/V "Dr. Fridtjof

Nansen" was programmed to work in September and again in November-

December on the Morrocan coast from Agadir southwards.

The following coverages were made:

I 22 September-5 October; Agadir-Cape Juby. Repeated surveys.
II 6-12 November; Agadir-Cape Juby. Full survey.

The findings of each survey will be briefly described in the following

and the results then discussed with reference to the total area.

2. Survey I - Agadir-Cape Juby 22 September to 5 October

In accordance with the survey plan a main acoustical coverage of fhe
shelf from Agadir to Cape Juby was first to be made to localize the
aggregations of small pelagic fish, mainly sardines. Then effort was

to be concentrated on these aggregations with detailed studies on

biomass estimation, target strength and fish behaviour.

Scientific staff:

" From Morocco: Mostafa Idrissi Chbani

Mbarek Zouiri

The vessels own scientific staff:
Tore Stremme, cruise leader
Alvaro Abella
Kjell Stremsnes
Ter je Haugland

Erling Molver



The shelf between Agadir and Cape Juby was first covered to the 200 m
depth contour in the period 23-27 September. The survey tracks with
trawl stations are shown in Figure 1. The main biomass of small
pelagic fish was found within the 60 m depth contour between Cape Juby
and about latitude N 29°20°. This area was then covered twice

with acoustic transects and additional trawl stations in the period 27
September to 1 October, as shown in Figure 2., Finally a course track
of about 110 nm was selected from the detailed coverage and this track
was sailed four times with two coverages during daylight and two
during night. The selected path was sailed during the days 2-4

October with a new moon and complete darkness during night hours,

A total of 2000 nm was sailed on the éhelf and 44 trawl stations were

worked.

Figure 3 shows the sea temperature recorded at 4 m below surface with
a thermograph. The pattern of the isolines indicate upwelling in the
region from Cape Juby to about latitude 29°30° with a center

where the detailed work was carried out.

Records of the fishing stations worked in this area nos. 153 through
192 are shown in Appendix I. The main species caught were Sardina

pilchardus, Scomber japonicus and Trachurus trachurus. Other small

pelagic and demersal fish were found only in small quantities and will
not be dealt with in this report. In general the vertical distribution
of the fish did not constitute a major problem for acoustic assessment
of the biomass. A few times the fish was located at or close to the
surface, but as this was a diurnal bshaviour at some locations .only,
it is assumed that this undersampling can be compensated by including
density figures from the repeated coverages when the fish was

distributed below the surface layer.

The distributions of 'sardine during the main coverage and the two
detailed coverages are shown in Figures 4, 5 and 6 respectively. The

Z per nm2. (energy reflected per unit

unit of the index  is 0.1 x m
area). The highest densities are found in the nearshore waters and

the first main coverage does not sample these areas optimally.




The mackerel was mainly found together with the sardine and then
usually only as small fractions of the total catch, except in an area
northeast of Cape Juby where it constituted the main part of the
biomass. Distribution during the main coverage is shown in Figure 7

and during the two detailed coverages combined in Figure 8.

The horse mackerel was generally found on the bottom and tended to
have a more offshore distribution than' the sardine and mackerel,
except south of Tan Tan where it could be found in the more shallow
waters, but then only in small quantities. Distributions based on the
main and the detailed coverages are shown in Figures 9 and 10
respectively.

First provisional estimates of fish biomass are as follows: (thousand

tonnes)

Sardines Mackerel - Horse mackerel
Main coverage 700 90 120
First detailed coverage 870
Second detailed coverage 1040
Detailed coverage combined 960 - 70 20

As shown the estimate of sardines for the whole shelf is less than for
the nearshore areas. This is due to undersampling in the dense = areas
during the main coverage. All coverages combined give an estimate of
1040 thousand tonnes of sardine for the shelf between Agadir and Cape
Juby.

Figure 11 shows the length compositions of the pooled samples from the

trawl catches.

3. Survey II, Agadir-bape Juby 6-12 November

Scientific staff:

From Morocco: Mostafa Idrissi Chbani



The vessels own scientific staff:

I. Svellingen, cruise leader
A. Abella, FAO

0. Alvheim, chief technician
8. Torgersen, instrument chief

T. Mark, instrument technician

Figure 12 shows the cruiseé tracks and stations between Agadir and Cape
Juby. Its design was largely based on the experience of fish

distribution from the September survey.

The observations of sea surface temperature Figure 13, shows effects
of upwelling very similar to those found in September (see Figure 4).

The main species caught were as previously Sardina pilchardus, Scomber

japonicus and Trachurus trachurus with a large predominance of  the
sardine. Their distributions are shown in Figures 14 through 16.

The records of the fishing stations worked nhes. 197 through 217 are
shown in Appendix I,

The distribution of the sardine down to Cape Juby, was found to be
very similar to that observed in September covering the inner part of
the shelf from about latitude 29°30° southwards. Also the

behaviour was similar with predominantly mid-water schools during the

day and layers and looser schools during night.

The acoustic system combined with the sampling provided the following

estimates of biomass: (thousand tonnes)

Sardine 990

Mackerel 160
Horse mackerel 80

These estimates are seen to be very similar to those obtained during

Survey I.
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Appendix I Abbreviated records of fishing stations.

TIHE §TH GEAR DEPTH_ (M) . POSITION . CATCH _{KG) HEIGTH _(KG)

el o B

DATE  START Wo. TYPE ROTYON GEAR LATIT. LDNGIT. TOTAL PR HR DOAINANT SPECIES TRRER G
24,09 1380 1S3 PT 105 100 M29 417 Woto L1773 byb Trachurus trachurus 5,00 75,7
Anthias anthias 1,80 24,2
25,09 0435 184 PT 50 4 NZ¥ 00 WoI0 3 19,3 38,46 Gardina pilchardus 28,00 72,5
i Sphyrna zygaena 5,00 12,9
Scomber japonicus © 4,60 11,9
Prionace glaucus {20 3,1
25,09 0805 155 PT &0 15 N29 047 w010 42° {0 .0 MO CATCH 00 0
15,09 1420 156‘PT 3315 HZB 3V W0 87 Ay ,0 HO CATCH ' , 00 o0
25,09 2345 187 MY 64§ NP8 AT WOML 1Y MG,3 0 222,46 Sardina pilchardus ' 175,00 78,6
Sconber japonitus 47,60 21,3
26,09 0BAS 158 PY a7 200 N2B 347 HO1L A¥ 0 - 40 NO CATCH 100 )0
26,09 (945 189 BY 93 95 N28 347 WOIY 4% 474,01 952,2 Bcosber japonicus 474,00 49,4
Trachinus sp 216,00 22,4
Trachurus trachurus 49,00 7,2
Sardina pilchardus © 83,00 4y¢
76,09 1430 160 FY ‘ 35 1 HER 2 WOMD 297 1590,8 3817,9 Sardina pilchardus 3616,00 99,9
27,09 0835 &L PT 4% f  N2B 28 WOIL ST 0 ,0 D CATCH 00,0
27,00 0630 162 BY 30 40 N2B 19 Woft 52* 525,3 1030,6 Scomber japonicus 298,20 28,3
Sardina pilchardus 254,80 24,
Conger conger 148,00 185,
Trachurus trachurus D 98,00 9,
27.09 1340 143 BT 3 34 NIB 107 WOLZ 087 4800,0 9500,0 Sardina pilchardus 8946,00 73,1
Scomber japonicus 375,80 3,9
Diplodus vulgaris 35,40 14
Nerluccius sensgalensis W52 1,0
27,00 2155 164°FT 91 HAb tE wotd 5% 160,7 32,4 Scomber japonicus i30,00 9,1
Sargina pilchardus 137,00 39,3
28,09 - 0950 163 PT A0 10 HEB 12 W02 4% 12,0 24,0 OScosber japonicus 22,00 91,6
Sardina pilchardus 2,00 3,3
28,09 1255 166°FT 38 10 N2B 01 ¥012 50° 9000,0 18000,0 Sardine pilchardus 12420,00 94,7
Scoaber japonicus 560,60 3,2
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———————————

. CATCH IKB)

TOTAL PRt HR

DONINANT SPECIES

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

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

20,09

28. 0%

29.09.

29.09

29,09

29.09

29,09

29,09

29.09

29,09

29,09

1610

1940

2300

0441

0605

1033

1500

1615

1525

2023

167 BT

168 BT

1679 PT

170 BT

171 PT

172 87

176 P1

g

178 F1

34

23

47

34

43

48

4

3

1465,0

197,7 215,

476,0 752,0

138,4  B4E,B

806,0 U240

795,8 15%1,b

95,1 1990,2

442,1 1848,4

96,4 789,2

3,2 95,6

446,9 893,

16360,0

Scomber japonicus
Sardina pilchardus

Solea &p.

Merluccius senegalensis
Trisopterus minutus
Torpedo marmorata

Sardina pilchardus
Scomber japonicus
Pagellus acarne
Trachurus trachurus

Trachurus trachurus
Page}lus acarne

Plectorhynchue mediterraneus

Pagellus erythrinus

Sardina pilchardus
Scomber japonicus

Scomber japonicus
Sardina pilchardus
Trachurus trachurus
Trachinus sp

Sardina pilchardus

Sardina pilchardus

Bardina pilchardus -
Scomber japonicus
Salea sp.

Merluccius cenegalensis

Sardina pilchardus
Scomber japonicus
Octopus velgaris’

Sardina pilchardus
Scosber japonicus
Scosber scombrus

Sardina pilchardus
Diplodus bellottii

, 60 100,0

10

81,80
55,20
13,20
13,20

764,40
3,00
b4, 40
22,40

224,00 2
210,60 24

87,60
76,60

3109, 40
114,40

1150,00
232,50
102,40

b7,60

16840,00

1984, 00

1352,00
182,00
34,40
31,20

248,40
36,00
3,60

78,00
12,60
2,10

846,00
28,00

14,6
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...........................................................................................................................................

TIHE

STH -GEAR

DEFTH ()

nnnnnnnnnnn

- FOSITION |

DATE  START Mo, TYPE BOTTOM GEAR LATIT, LOMGIT.  TOVAL
30,09 0430 179 PT 331 N28 517 p0Ly 98T 1244
30,09 0345 180 BT 351 N8 a7 Nolo 43 54,2
30,09 1330 181 PT 39 10 HZ9 05 HO10 34° 30009
30,09 1845 162 &7 68 68 28 47 Wott 11 2274
30,09 2025 163 FT 37 L H2m 42 WOL1 10T 65,6
30,08 2310 184 PT 49 1 Nem 37 onofl 22 254
01,10 0125 188 PT 55 40 NZ8 377 WOL1 290 2000,0
01,10 00 186 PT 300 1 H2B 23 oIl 2% 16,3
01,10 0450 187 PT 3720 N28 20" HOf1 40" 10104
01,10 1130 1BR BT 44 46 NZB 217 Youl 58 570,1
01,10 1450 189 BT 5 51 NZB 21 Woi2 1¥ 535,39
01,40 1930 190 0T 16 1 K8 047 uolz 187 790,0
02,10 G040 191 FT 49 10 N2B 05' HOIZ 42 52,8
02,50 0835 192 W 33 H2B 09§01 097 3000,0

et o e e e

PR IR

248,8

108,4

§000,0

444,2

131,72

50,7

12000,0

3230

10414

1140,2

1606,5

694, 0

5000, 0

Sardipa pilchardus
Sconber japonicus

Sardina pilchardus
Scnaber japonicus

Sardina pilchardus
Scomber - japonicus

Trachurus trachurus
Trisopterus ninutus
Dentes macrophthalmus
Pagellus acarne

Gardina pilchardus
Trachurus trachurus
Scomber japonicus

Sardina pilchardus
Scomber japonicus
Trachurus trachorus

Sardina pilchardus
Sardina pilchardus
Sardina pilchardus

Scombar japonicus
Sardina pilchardus
Trachurus trachurus
Trachinue sp

Scomber japonicus
Sardina pilchardus
Pagellus erythrinus
Sparus auriga

Sardina pilchardus
Diplodus bellottii
Diplodus vulgaris
Scomber japonicus

Sardina pilchardus
Scosber japonicus

Sardina pilchardus
Scomber japonicus

232,00
16,80

47,30
39,00

§721,30
272,70

258,20
53,50
23,20
20,00

17,20
10,80
2,80

47,00
1,80
1,20

12000, 00

320,00

4032,00

459,40
239,40
91,20
40,30

513,00
405,00
199,80
164,70

1420, 00
943,90
54,00
43,00

88,00
17,60

5387, 00
590, 60

g T

33,7
b7
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07,11
07, 14
o711

07, 4

08. 41

08,14

08, 11

0%, 14

09. 14

L E

0511

09,41

TIHE STN GERR _DERTH_ (M)

POSITION

0950

137

1744

L2100

137

1605

0125

(446

0910

0940

200

197 T
198 #7
(9% F7

200 PT

201 PT

02 BT

203 PT

204 PT

206 PY

207 BT

208 57

209 FT

103

39

=
~i

b4

7

47

on
~t

@

13

10

b

b7

0

Nz9 47

Mz 89

N2§ 38

Ny 27

N2y e

Nzg a0’

Hz8 48’

nzg 44

Nze 4¢°

H2g 4y

N2g 42°

N2 42

Hig 357

Woto 04

Woio 0z

B 21

Bola 14°

H0ig 26°

Hotq 42’

Hotd 00

Hott 47

RGiL 247

Wotl 3

Wity 4%

Wty ax

#o11 517

. LATCH, K8

ToTAL

,0

30,1

ibyb

3000,0

140,40

0

fa
o

14,2

75000

51,5

FR RE

y 0

812,0

367,8

5410, 0

260,

190,4

K56, 0

G006, 0

1030

DOHINANT SFECIES

Wi CATCH
Sconber japonicus
Geomber japonicus

Sardina pilchardus
Scomber japonicus
fiventrarchus labrax
Pagellus acarne

Sardins pilchardus
Gcomber japonitus

Scomber japonicus
Jrachurus trachurus
Lepidotrigla rarolae
Sardina pilchardus

Sardina pilchardus

Sardina pilchardus
Scopher japonicus

Barcina pilchardus
Scomber japanicus

Trachinus drace
gardina pilchardus

Dentes macrpphthalmus
Pagellus Erythrinus
Dentex gibhosus
Lolign wulearis

Sromber japonicus
Trachurus trachurus
Pagellus acarne
Dentex sacrophthalmus

Diplodus vulgaris
Fagellus bellottii
Sardina pilchardus
Dasyatis sp,

. JEIGIH_(KE]

PR HR

00

J10

60,06

§9,00
3,00
9,00
£,20

801, b5
7,61

162,00
82,80
" 32,40

25,20

360,00
21,00
12,00

7,00

1597,40
(486,40
300,40
450,20

50,00
22,00
15, 40
5,60

1
h

0

00,0

39,4

74,0
13,9
2,4
1,2
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1932

220

0213

ST BEAR DEPTH (1 _ R
Hou TYPE BOTTON GEAR LAT

210 PT

241 T

vy

213 BT

214 BT

216 B

2T FT

218 BT

44

oo

19

8

30

34

i

10

o0

20

48

14

10

46

-F

Wag 28 wel) 10

28 387 Wo12 43

NZ9 197 Uil 4

Mg 127 oLl 8%

N28 227 W012 08°

Hz8 24 Yoi2 08’

NZg 0B® Wpi2 147

N2§ 047 Wei2 327

R28 04 WOID 4

45,0

At

48,

33,0

89,6

90,8

261, 0

1750,0

7508, 0

344,8

§13,9

$7b,0

179,2

181,

3500, 0

5000, 0

925,46

NOHIRANT SPECIES

Sardina pilchardus
Sroaber japonicus

Scorber japonicus
Trachurus trachurus
Fagellus acarne

Sardina pilchardus
Scomber japonicus
Trachurus trachurus
fagellus acarne

Biplodus bellattii
Trachurus trachurus
Herluccius merluccivg
Bennber sconbrus

Pagellus acarpe
Dantey sacraphthalaus
Trachurus trachurus
Bepis sp

Sconber japonicus
Sardina pilchardus

Sardina pilchardus
Sromber japonicus

Sardina pilchardus
Sconber japonicus

Sarding pilchardus
Scomber japonicus
Pegellus acarne
Trachurus trachurus

85,10
4,90

500, 00
76,00
28, 00
20,00

120,00
22,80
15,00

by 40

33,90
27,00
20,40
19,20

51, 60
5,40

3410,00
80,00

1864, 20
135,80

496,00
192,00
73,60
70,40

WEIGTH _(KG)

FR HR

99,0
1;0
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