3.4.3 CPUA of nectobenthos and its donvinant species
Carangidac and pelagic fish species (see Appendix Table 3.2 and 3.3) were escluded from CPUA
analysis.
(1} Distribution of CPUA
Figire 3.9 shows CPUA values obtained at cach trawl stations by survey scason.
1}y Amrigue survey area

In all seasons, relatively high values of CPUA tended to concentrate in the vicinity of Cape Blane to
[evrier Bay and in tie depth of Bane d'Arguin.

2) Al-Awam survey area

In alt (hree areas, high CPUA values were observed particularly in coastal area and in oftshore arca in
water depths over 200 m.
(2) CP'UA by stratum

Table 3.18 presents mean CPUA values obtained at each stratunt, as well as their standard deviations
and variation intervals. CPUA values listed below were rounded off and the unit (kg/m?) is not mentioned.

1Y Amrigue survey avea

The CPUA values obtained throughout the survey showed sipnificant variation, between 0 and 10,582,
The mean CPUA for the entire area of each survey was between 1,133 and 2,353. Alter a steady decline

until the Phase 2 cold seasoun, it increased until the following warm season, when it peaked.
u) Bance d’Arguin

The mean CPUA of each survey was between 891 and 2,407, [t was high in the warm season and low

in the cold season.

pd

by Other area

The mean CPUA of each survey was belween 488 and 2,957. In Phase 1, it was high in the cold

season and low in the following warm season - then in Phase 2, it was the other way round.
2y Al-Awam survey area

The CPUA values obtained throughout the survey presented a very significant variation, between 90
and 120,489. The overall mean CPUA was between 5,294 and 8,745 (the 3-20 m stratuin of the
Northern area was not surveyed in Phase 1, likewise the 200-400 m stratum in the Phase 2 cold season)
and it increased as the survey went by. In the cold season, the mean CPUA by stratum in the entire area
was the highest at the 3-20 m stratuwm (nol calculated in Phase 1 ; about 20,000 in Phase 2), while in the
warm season, it peaked at the 200-400 m stratum (about 20,000 in both Phases).

In each season, the mean CPUA by subarca was the highest in the Northern area (except in the
Phase 1 cold season) and decreased from north to south in Phase 2, The mean CPUA by stratum in each
arca peaked at the 3-20 m or at the 200-400 m strata. The mean CPUA at the 3-20 m stratum in the
Northern area in both seasons of Phase 2 was particularly high, 35,00 and 38,000 respectively.
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(A) Phase 1 cold season

(B) Phase 1 warm season
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Figure 3.9 CPUA distribution of nectobenthos.
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Table 3,18 CPUA of nectobenthos by stratum,

(A) Amirigue survey area

Phase Season Subarea Stratum CPUA (kg/kmz)
No. Mecan S. D. Range

1 Cold Bane d'Arguin 3-20m 9 891.4 1,089.0 22.0 - 3,608.0
Other 5 9 29572  3,9384 1140 - 97735
All arca 18 1,924.3 2,997.8 220 - 97735
Warm Bane d'Arguin 3-20m 16 1,970.2 2,620.3 0.0 - 10,581.8
Other I/ 12 4880 6234 229 - 18977
_ All area 28 1,335.0 2,285 0.0 - 10,581.8
2 Cold Bane d'Arguin 3-20m 15 11,1974 2,005.4 154.6 - 8,045.9
Other " 15 1,069.5 2,125.3 225 - 8351.8
All area 30 01,1334 2,031.3 225 - 8,351.8
Warm Banc d'Arguin 3-20m 15 2,407.4 1,271.9 317.2 - 42287
Other. . H 72,2357 2,136.3 548.9 - 6,505.6
All arca 22 23528 1,545.7 317.2 - 6,505.6

Remark. (B) Al-Awam survey arca is shown on next page.
(3) Dominant specics in terms of CPUA by stratum

Table 3.19 (A: Amrigue survey area, B: Al-Awam survey arca) shows the mean CPUA by stratum
obtained in each scason, as well as the top five ranked species in terms of CPUA values. The mean CPUA
of target species not included in the top five are also indicated.

1) Amrigue survey area

OFf all species captured during the survey, 17 species were chosen as occupying the top five
positions — 15 fishes, | cephalopod and 1 crustacean. Out of these 17 species, target species were 2

species: the common cuttlefish Sepia officinalis and the southern pink shrimp Penaeus notialis.

The CPUA variation for eight species out of 17 species menntioned above are presented below.
Eight spccies were chosen in condition, that exceeded 100 of the mean CPUA in the entire survey area
in any season. However, among the chosen eight species, the southern pink shrimp was not shown here
but in 3.4.5, (3).

a) Spiny butterfly ray Gymninra altovela

The mean CPUA in the entire survey area by season was between 90 and 218, high in Phase 2. The
mean CPUA by stratum was high in other area in Phase | and in the Banc d'Arguin in Phase 2.

h) Smoothmouth sea catfish Arius hendelorii

The mean CPUA in the entire survey area by season was between 29 and 286, high in Phase 2,

showing 250 or more,

¢} Senepal seabream Diplodus bellottii

The mean CPUA in the entire survey area by season was between 106 and 914. The highest and lowest
values were seen in the Phase | cold season and in the Phase 2 cold season respectively. The mean CPUA

by stratum was high in other area cxcept the Phase | warm season.
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Table 3.18 continued.

{BY Al-Awam survev area

b Phase | Phase 2
g Stratum Cold season Warm seasen Cold season Wanm season
7 No© Mean S, D, Range No. Mean 5.D. Range No Mean S5.D, Range No. Mean  S.D. Range
3-20m - - - - - - B - 7 376752 44,171.8 56290 ~ 1076753 4 351034 244678 9,568.2 ~ 833284
20-30m 3 639.8 6924 206.4 ~ 18743 4126922 11167.7 2570.8 ~ 254367 4 12604 1,7988 1410 ~ 39326 3 76565 30437 47434 ~ 117470
= 30-80m 8 22439 1,796.0 866.7 ~ 6,2858.3 6 27491 8233 15642 ~ 3,823.7 8 1.614,1 12126 504 ~ 33129 8 93339 388270 19794 ~ 282772
E 80-200m 30342373 201606 17444 ~ 35707 33,2264 29467 1,538 ~ 6,600.0 3 22828 12855 14788~ 17654 3 43328 25365 27436 ~ 6,980.1
2 00-400m 3 17,2652 162065 1,365.7 ~ 33,8754 3 13,4634 73360 98016 ~ 235166 - - - - 3 2852725 350506 33865 ~ 356994
400-600m - - - - - - - - - - - - - - - -
3-600m 19 4510.9 8,031.6 2064 ~338754 16 82783 87799 1,558 ~ 254367 22 123968 293077 904 ~ 1076753 21 155381 194147 19794 ~ 656954
3-20m - - - - 15 61377 53113 35744 ~ 17,3035 16 136115 31,233.9 3315 ~ 1204385 15 74460 71839 1,211.0 ~ 26,5353
20-30m 4 30382 26119 8383 ~ 638001 46,7966 3.312.8 21,6245 ~ 109171 41,1692 1,0342 3198 -~ 26748 34 44093 47265 1,6055 ~ 114611
= 30-80m 12 32295 41523 704.0 ~ 15,7251 12 49814 43368 3370 ~ {22288 11 11255 5911 314l ~ 1,970 10 46026 49165 309.7 ~ 166113
E 80-200m 10 8,929.8 113786 [, 1181 ~ 39,829.1 Pl 35505 34,5475 6448 ~ 168232 10 59977 36179 21124 ~ 12,0382 755021 10,1216 3636 ~ 277344
O 200-400m 4 156056 29159 12,5690 ~ 19,3844 6 269305 13,8898 78013 ~ 469434 4 33131 31710 47581 ~ 12,1210 4 198617 103626 59761 ~ 294168
400-600m - - - - I 34190 0.0 34180 ~ 34190 - - - - - - - -
3-600m 30 6.734.2 82335 7040 ~ 398001 49 78181 93330 5470 ~ 469454 45 73794 190859 3141 ~ 1204385 40 73329 83301 363.5 ~ 295168
3.20m - - - - g 193473 19,5042 1,366.0 ~ 50,3065 § 17,5269 105943 55399 ~ 37,3579 S 104399 11,7297 507.1 ~ 363436
20-30m 3 37278 52513 489.3 ~ 9,786.7 3 49611 23,0093 353539 ~ 70621 4 26848 37350 6791 ~ 82831 4 3,563.1 23734 677.6 ~ 62772
= 30-80m ¢ 03,3331 26158 3447 ~ 84348 10 6,422.0 59981 15113 ~ 18,8903 11 2,741l 12179 16802 ~ 53705 11 3,813.7 35,1831 8726 ~ 107559
3 80-200m 7 45143 31738 787.2 ~ 10,1642 S 23079 286 1097 -~ 87089 9 34259 40054 G892 ~ 13,7848 6 19564 1,7268 7494 ~ 53172
€ 200-400m 2 47154 48044 13181 ~ 81126 3 83301 $32.8 &387.1 ~ 9.646.4 34,6539 1,357.6 3,3415 ~ 6,052.5 3 134979 92701 7,581.7 ~ 241813
400-600m - - - - - - - - - - - - - - -
3-600m 21 39149 31657 3447 ~ 100642 33 85149 11,7562 1097 ~ 308065 36 &751.4 83467 6791 ~ 373579 33 61332 77573 3071 ~ 363835
3-20m - - - - 23 10,7323 134303 5744 ~ 508065 32 199766 31,2132 3815 ~ 120,3885 2§ 123601 130133 507.1 ~ 643284
20-30m 12 22154 30055 2064 ~ 97867 11 83853 74130 2,570.8 ~ 254367 12 1,7048 23461 1410 ~ $.2831 11 49880 37604 6776 ~ 11,7470
o 30-80m 29 29898 31235 3447 ~ 157250 28 30210 446513 3470 ~ 188503 30 16882 12856 904 ~ 53705 2% 54086 50382 5097 ~ 292772
E 80-200m 20 66805 83365 7872 ~ 35,8290 23 30220 36112 1097 ~ 168332 22 44382 37605 9892 ~ 13,7848 15 39157 67491 3636 ~27.7344
< 200-400m 9 137387 95491 13181 ~33.8754 12 203281 123673 7.801.9 ~ 369434 77,3163 33313 33415 ~ 12,1210 10 19,5758 18,7368 33869 ~ 63,6994
400-600m - - - - 1 341906 0.0 34190 ~ 13160 - - - - - - - -
3-600m 70 3293.5 7.069.9 2054 ~ 398291 98 81279 10,1333 1097 ~ 308063 103 83418 19,0998 904 ~ 1204885 94 87448 1202335 5636 ~ 636594

Remarks. ~: no trawl, *:

number of trawl stations.



d) Lesser African threadtin Galeoides decadactyins

The mean CPUA in the entire survey arca by season was between 24 and 633, The mean CPUA in the
Banc d'Arguin in the warm scasons of Phasc | and Phase 2 was particularty high, ncar 850 respectively.

¢) African sicldefish Drepane africana

This species was not caught in the Phase 2 warm season or in other area in each season. The mean
CI'UA in the entire survey area by season was between 1 and 102, less than 4 except for the Phase 1 warm
$cason.

£y Planchead filefish Stephanclepis hispidus

The mean CPUA in the entire survey area by scason was between 34 and 124, less than 60 except for
the highest value in the Phase | cold season. The mean CPUA by steatum tended to be high in other arca.

g} Prickly puffcr Epliippion guttifer

This species was not canght in other arca except in the Phase | cold season. The mean CPUA in the
entire survey area by season was between ¢ and 103, high in the Phase | cold season and the Phase 2 warm

SCAaS0d.

All ten target species not ranked as the top five had a mean CPUA lower than 40. Among them, the
blue-spotted sea bicam Pagrus caerileostictus and the Sencgalese sole Solea senegalensis occurred in the
Banc d’Arguin throughout the survey, while the Canary dentex Dentex canariensis and the West African
goatfish Psewdupeneus prayensis occurred in other areca throughout the survey, The meagre Argyrosomus
regins oceurred in the entire arca only in the warm scason. The common octopus Octopus vulgaris
appeared in Phase 2. The CPUA value of 39 observed in other area in the warm season was the highest

among those target species.
2y Al-Awam survey avea

The top five ranked species overall in the four survey seasons were occupied by 64 species: 62
fishes (of which 7 target species) and 2 cephalopods.

CPUA variation for those species are presented below, restricted to the GRS tn each area that
appearcd in all scasons.

Also, among these 64 specics, the top five ranked species interms of the mean CPUA in the entire
survey arca by scason were |3 species in all seasons. Out of 13 species, four target species (Merfuccins
sencgalensis, Pagrus caeruleostictus, Pagelfus beliottii and Octopus vugaris) are described at 2), 7) and
10) of (1) and 3) of (2) in 3.4.5 respectively. Consequently here, the horizontal, vertical and seasonal
feature of CPUA for 9 species are prezented below,

a) Deepbody boarfish Antigonia capros
This species was caught in large quantities only at the 200-400m stratum of the Northern area in the
Phase 2 warm scason and the CPUA at this stratum indicated 14,415, This species oceured at the 80-200m

stratum in the Cenlral and Southern areas throughout the survey (see Appendix Table 3.3, 6/14), but was
not caught as much as it was selected as a CPUA high-order species.
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b) Blackbelly rosefish Helicolenus dactylopierns ductylopterus

The mean CPUA in the entire survey area by season was the highest value of 1,097 in the Phase 1
warm scason, and about 500 or less in the other seasons. The mean CPUA at the 200-400m stratum in the
Northern and Central areas was especially high, sometimes around 10,000.

¢} Offshore rocklish Poniinus kuhli

The mean CPUA in the entire survey area by season ranged 66 - 651 and decreased in chwonological
order, The mean CPUA by stratum was the highest value of 9,954 at the 200-400m stratum of the Northern
arca in the Phase | cold season throughout the survey. Except for this case, it was high at the 8¢-200m and
200-400m strata in the Central and Southern areas.

d) ‘Thinlip splitfin Synagrops microlepis

The mean CPUA in the entire survey arca by swason was between 68 and 427, high in the warm
season. The mean CPUA by stratum was high at the 80-200m stratum or at the 200-400m stratum,
esspecially in the Central or Southern arca.

¢) Bastard grunt Pomadasys incisus

Fxcept in the Phase | cold season, in which this species was not selected as a top ranked species of
CPUA, the mean CPUA in the entire survey area by scason ranged 473 - 770 and was increasing serially.
The mean CPUA by stratum was high at two strata shallower than 30m of water depth, remarking in the
Northern area.

)  Rubberlip grunt Plectorhinchus mediterranens

The mean CPUA in the entirc sirvey area by scason was less than 400, except 1,755 in the Phase 2
cold season, The mean CPUA by stratum was high at the 3-20m stratum, especially in the Phase 2 cold
season showed 4,500 - 9,500.

g) Large-eye dentex Dentex macrophthaimus

Except in the Phase 2 warm season, in which this species was not selecled as a top ranked species of
CPUA, the mean CPLIA in the entire survey area in other three seasons was 574, 65 and 160, respectively.
The mean CPUA by stratumn in each scason was high at the 80-200m stratum, pariicularly in the Central

area.
h) Senegal seabream Diplodus belluitii

Except in Phase 1, in which the data at 3-20in stratum was incompleted, the mean CPUA of the entirc
survey area in the Phasc 2 cold and warm seasons was 1,121 and 816, respectively. The mean CPUA by
stratum was overwhelmingly high at the 3-20m stratum in the Northern area and it was about 16,000.

i) Lesser African threadfin Galeoides decadactylus

Except in the Phase | cold season, in which this species was not selected as a top ranked species of
CPUA, the mean CPUA in the entire survey area ranged 201 to 409 and was increasing serially. The mean
CPUA by stratum in each season was high at the 3-20m stratum, especially in the Central and Southern
areas ranged 1,000 to 2,000.
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Table 3.19  Mean CPUA of nectobenthos and five top-ranking species.
(A) Amrigue survey area
Phasa 1 Phase 2
Tep 3 ranked species Cold season Warm seson Cold season Warm sescn
Banc d'Arguin Qther  Total Bancd'Arguin Other  Total  Banc d'Arguin Other  Toral  Bane d'Arguin Other  Toral

Rhincbatos rhinobalos 0 5 * 35 13 13 *73 43
Gymnura cliavela 22 * 162 *92 7¢  * 106 *90 * 437 218 *204 66 * 160
Arius heudelotii *73 1 37 48 3 29 *78 *441 =259 =295 *2064  * 286
Halobatrachus didactyius 61 31 1 + 47 24 + *112 36
Serranus scriba 89 43 7 *49 23 15 10 44 14
Pomadasys incisus * 76 26 51 29 3 18 I3 4 8 39 38 3%
Plectorhinchus mediterraneus 3 *178 * 90 + * 4 2 3 19 g
Diplodus bellotrii *244 * 1584 *914 363 10 *212 27 *186  * 106 *171 *930  *413
Galeoides dzcadactylus 22 26 24 * §54 1 *439 * 133 6 * 69 *864 *138 *633
Sciaena umbra * 67 48
Drepane africana 2 ] *178 * 102 5 4
FPsettodes belcheri 23 14 18 *85  *33 *71 * 126 43 * 86 116 23 86
Cynoglossus senegalensis * 04 i6 60 60 47 53 3 3
Stephanalepis hispidus *50 vl97  *xizd 13 *61 34 53 *49 31 6 *183 63
Ephippion gutrifer * 132 74 * 103 15 9 ¥ 63 31 120 )
Sepia officinalis 38 92 63 40 > 48 14 44 30 39
Penacus notialis 2 10 6 64 8 40 21 4 12 * 195 71 * 156
Mustelus musietus 28 6 17
Epinephelus aeneus 4 2 1 + 1 + i +
Pagrus caeruleostictus 9 4 2 19 9 3 + 2 12 8
Dentex canariensis 12 11 12 5 7 4 1 3 2 13 4
Pagellus bellottii & 3 2 1 1 3 + 2
Argvrosomus regius + A 1 4 g 5
Pseudupeneus prayensis 3 4 3 9 16 12 5 3 + 4 1
Solea senegalensis 2 8 3 33 20 28 17 & 32 14 26
Laligo vulgaris 13 7 + + 3 1
Ociopus yuigaris 8 4 3 39 15

Total 37 spp. 45 spp. 55 spp. 44 spp. 44 spn. 60 spp. 29 spp. 40 spp. 49 spp. 46 spp. 38 spp. 36 spp

891 2957 1924 1970 488 1333 1197 1070 1133 2407 2236 2353

Remarks, Underline; target species, *: top five CPUAs in each category, +: CPUA less than 1.

Mean CPUA of each areas are simply sum of CPUA divided by number of stations.
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Table 3.19 continued.
{B) Aé-Awam survey area. I: Phase 1 cold season

North Central South
Top 5 ranked species Stratum Stratum Strarum -~ Total
Toral Toal - Total
20-30m  30-80m 80-200m 200-400m 20-30m  30-80m 80-200m 200-400m 20-30m  30-8Cm  80-200m 200-400m

Raja miraletus 13 4 20 ) 4 28 10 15 *6y2 20 B 108 21
Raja straeleni 53 =379 58 16 206 75 38 3 13 33
Prerothrissus befloci 186 33 38 308 33 07 79 " 332 21 220 122
Chiorophthalmus agassizi + 201 32 *673 * 1770 " 460 97 * 381 6% 227
Brotula barbara 12 2 2 132 246 84 *312 " 268 229 *3a5 140
Cuelormehuy caelorfuncus caelorfuncys * 738 120 195 25 141 13 43
Merluccius senegalensis *261 * 574 * 1202 =360 61 * 5od * 2760 *613 145 * 301 1094 * 300 * 260
Hoplostethus cadenati * 289 27 8
Zeus faber 19 25 a4 * * 194 413 217 29 89 241 123 )
Capros aper 1 1 *3a39 * 550 112 2 37 + 6 2 136
Helicolenns ductytepierus dactvopreruy + 11 2 20 #6750 907 + - * 533 3] * 115
Ponnnus kuhlis 24 *9954 * 1573 * 680 * 664 3135 3 503 * 957 294 * 431
Syragrops microlepis 2 ~ 354 2 90 - 373 * 822 235 * 300 345 100 * 296 214
Epinephelus aeneus 16 [ 115 54 41 * 387 12 a2
Brachydeuterus auritus + - 1 + * 1852 } 266 80
Pleciorhinchus mediterraneus 17 27 12 " 825 61 63 135 8 3 2 70
Derax macrophihalmus 3 3 *526 33 ] 506 2355 23 <1132 | 136 475 17 219 " 374
Dentex maroccanus 13 54 15 * 388 134 200 " 847 33 *37 202
Diplodus belloi 6 "292 124 34
Pagellus bellottii *§7 * 630 * 365 * 506 * 260 38 166 *il 57 4 177
Pseudupeneus prayensis 4 13 & * 457 73 S8 6 7 17 43
Uranoscopus Sp. " 34 3 24 1 21 1 9 33 24 23 7
Gobildae 3 *236 40 106 4 2 4 1G 20 5 12 34
Acanthurus monreviag 219 28 33 o
Trichiurus lepturus =243 38 3 17 20 9 *300 * 304 47 23 198 74
Svacium mickurum * 83 3 23 i0 1 2 76 k) 13 11
Loligo vulparis 100 176 101 73 1 3 11 2 4 3 33
Ocropus vilgaris * 186 * 2035 * 237 13 * 215 * 2184 " 643 512 2 * 450 53 * 436 383 i * 333 * 372
Mustelus mustelus 23 10 3
Mugil capurrii 12 B 2
Pagrus caeruleosricrus 31 33 20 39 8 11
Dentex angolansis 235 37 44 65 3¢ 3 34 2l 31 36
Dentex canariensis 7 10 6 123 133 57 §9 23 4 3 4]
Argyrosomus regius 4 1 -
Sepiu officiralis 8 < 4 57 4 g 3
Penaeus notialls + + - + + 2 2 1 -
Parapenasus longirestris 1 E] 1 8 83 14 g 16 134 21 13
Palinurus mauritanicus s 1 +
Toal 3dspp. 38spp. 48spp.  47sop. 119 spp. 43 spp 59spp.  76spp. Adspp. 124 spp 35 sop. A9 spo 72 50D 34spp 123 smp 179 apo

630 2244 4237 17235 4511 3038 3230 8930 13606 4734 3728 3333 1314 27)5 3513 3293

Remarks. Underiine: targer species, ™. wop fve CPUAs I each caregory, +: CPUA less than [,
Mean CPUA of each arsas are simplv sum of CPUA divided by number of starions.
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Table 3.19 continued.

1 warm 5€as0n

(8) Al-Awam survey area. IL: Phase
North Central South
Top 3 ranked specics Stratum Tozal Stratum Toal - . §T.rarum : Total Toral
20-30m 30-80m §0-200m 200-300m 3-20m  20-30m 30-80m $0-200m 200-400m +00-600m 3-20m  20-30m 30-80m 80-200m 200-+m

GUaices pull " 662 124 20
Musrelus mustelus * 1666 K 20 28 8 71
Centropharus uyaio * 161 3 2
Rlmeboios rioharos *E2d 20 164 4 197 121 82 194 a0z 147 111 93
Rape miruivius 18 3 120 20 33 ! ¥ 466 13 1z 147 7
Aplwbatts aqinle 37 14 60 2 * 197 477 189
Prerothrissuy befloct 7 363 6 19 2 *169 80 39 3
Chlorophthulmus agussizt 132 36 3 *3362 38 *a13 7t 1847 170 29
Mulucocephalus laeviy % =328 9 3
Cacloricrus cavierfmens < aefurhimns * 1933 362 859 2 108 393 36 124
Laemonemea yarrelll " 340 7 3
Merluccius seneralensis 1 74 " 1281 233 *298 4799 R8T MRS 7293+ 1942 256 * 473
Zous faber 33 +11% 33 13 31 11 12 0 14 16
Zenupans coneitifer 2 124 23 42 %1119 136 303y 40 490
Cuproy aper 4 *301Q0 =563 7 30 5 - + 95
Helaleniy dactylopierus Jeciyluprorts 3 3O*9576 %1797 17 712230 =263 *1507 93 = 1365 146 = 1097
Portinws bubiu 3 1 * 463 689 188 * 283 374 112 132
Syntmrogs miceolenis T 1558 185 327 1272 %2354 14 *373 * 447 " 1474 239 * 427
Pomoedasys inciius » 2777 19 " 658 *539 *1416 7% 299 *2253 176 214 =617 * 373
Pamudasys perotae v 782 20 24] 936 37 234 200
Pumudasys rogern 34 3 & 13 *2173 64 55 * 549 194
Brachydeuterus aieeilud 15 4 3% %1310 ~342 l LS 229 189 =1263 *133 " 508 284
Plectorfnchuy medueivancie 1 + - " 4353 2 74 158 #3735 125 98 » 047 398
Dentex macrophtbulmin ! “ 133 15 2 7 * 460 36 110 35 = <3
Dualodus dellottn * 5122 =51 * 1299 "398 g1 39 12 262
Lithognathus mormyraiy 83 * 765 24 3 3 *1m 121 38
Papellus acurne * 87 32 5
Pagelluy bellomi 236 71087 * 357 189 #1059 = 2668 23 " 803 + Y388 1786 577 * 572
Geleondes decaductylus 17 4 " 626 il 193 1106 *419 2 307 201
Pseudupeneus pravensis 4 4 3 243 378 =251 ] 163 196 *321 > 403 199 149
Drepane africana 7 5 %1377 1 6 337 116
Gebrdue 12 *3vg 75 + 34 3 1 il ) 19
Trichruruy lepiurus + ! + 30 sl 30 166 47 &4 91 28 109 13 77 58 53
Lolizn vulgaris *542 P12 1 363 2 *]s2 72 33 133 161 84 115
Octopus vulguris 89 *S35  *380 10 334 135 " 468 ¥ 393 89 Tl 197 *372  *454 87 195 =19
Mugil capurrii 10 2 1
Epinephelus aensus 15 4 25 2 51 4 1 i3 9
Pagrus ceerulvostictus a7m 194 G9 875 83 50 235 128
Dentec angoiensis 58 2 22 ¥
Denre = - - -k 53 31 25 93 g2 61 51 3 155 141 S8 29
Anr .- 103 42 i ] 11 222 53 30
Saolea 7 ] o + & - 1
Sepia -r - 33 37 1 27 It 46 40 i8 57 43 135 40 34 43 48
Penaver - 5 1 3 + I 1 21 - 3 2
Parapenaeus iongirostris 5 34 11 3 37 5 5 2 5 83 10 8§
Palinerus magritanicus & i <
Panulirys repius 2 1 -
Total 43spp.  Sbspp. 33 spp. 36spp. lidspp 79spp  47spp. 73spp 63spp  dhspp. 24spp 170spp.  T2sop 33 spo. 67spp. 60spp 32spp 146spp 217 spp
12682 2769 3726 13463 X378 5158 £797 4981 3351 25030 3419 7818 19347 4751 323 2308 £630 8515 5128

Remarks, Underling: target species, ™ 1op tive CPUAS 1a each category, + CPUA less than 1.

Mean CPUA of each areas are simply sum of CPUA divided by number of stations,



Table 3.19 ¢ontinued.

(B} Al-Awam survey ared. (11 Phase 2 cold season

MNarth Central South
Top 3 ranked species Stratum “otal Srratum Tousl Straum Tetal Toral
3-20m 20-30m 30-80m &0-200m 3-20m 20-30m 30-80m 80-200m 20000m | 3-20m 20-30m 30-80m 80-200m 200=00m

Mustelus piestelus =815 28 " 269 4 1 3 1 58
Hopet triertal2ius 16 4 2 [ 37 36 17 68 v 283 7a 12 ke 35
Freromvideus bovinus * 378 54 i35
Prerothrissas hefloge Q3 3 - 202 3 45 13 82 =10 3 74 50
Chivrophthalmuy ugasz 3 4 + %1343 *107 w35 2 957 134 230 230
Mulucocephaluy vuerdonuln 47 226 31 5 143 13 18
Merluceius polii i 72 10 13 *480 v lael 235 142 161 =255 105 46
Meriuceins senegalensis 2 "308 * 1098 * 261 L) 24 186 23 7 27 132 20 73
Halubatrachus diducrvius 233 39 3 2 112 *348 - ER) el ] 8 13 1 11 43
Huplostethus cudenai 10 i 1802 i34 7
Zyus faber 7 "1 19 61 131 24 [ 2 78 171 68 47
Heloulony o e - - 9 372 *>a06 I8 =734 6 244
Pontinws kuliu 18 3 =478 *353 138 [ - 2 1l 99
Svaagrops mecrvleps 3 + - * 375 i8 85 37~ 184 15 87 68
Fpiganias ivleacupry 13 ] * |35 15 &
Fomadusys it *3615  *a04 " 1360 353 126 *1370 16 33 " 354 ° 376
FPoinadasys [ubzlin: 15 290 118 3 137
Brackydeiieri auritio § 0% 38 59 *200 - 0 1990 * 1220 3 * 3854 251
Plectoriunche mednerrancis * 5414 36 3002 * 4503 a4 25 25 " 1617 * 4562 96 49 2 * 1167 * 1755
Papras caerulpostictus 275 20 gl *10i3 G 57 I 375 * 100 100 e * 289 =284
Buups boaps L 3! H 22 12 3 5 3 24 1 3 7
Deatex macrophifulinn "33 36 20 m1ed 62 277 187 155 4 St 160
Denter marocedn 1 31 4 15 136 38 134 100 72 13
Dipfodus suripay cadvnai 736 2 232 2% 57 &9
Liipfaziue hellosin * 16337 13 * 5207 33 15 s EEE R hd
Papelluy betioni 333 %182 * 83 163 37r 0 197 t2s2 147 244 30 %130 eTss 1 239 219
Spordvlosoma cantharis 17¢ bt 57 ki 21 10 3 12 2 3 2~
Ciulgendes decuductylus 264 34 *]281 1 - *456 %1335 1 " 384 * 351
Facudotollne senepalonse 8z 26 481 171 932 *220 1 263 172
Pyeudupeneus pravensis 39 6 7 2o * 77} 39 24 2 234 154 68 37 37 150
Gubidue - *122 * 125 82 * 74 3 19 11 118 Hl 40 33
Frichurus lepiurs 5 3 1 1 4 91 5 43 18 =4 329 230 " 199 15 34 183 8=

Microchiras dse > 98 32 + 9 * 6% # 1 36 + 57 30 25 2
Lofipo valgariy 68 3 * 50 3 ] 35 28 17 8 11 34
Octopus vilgaris 112 43 [N 20 » 275 221 3 143 il * 202 * 192 113 116
Mugil capurrit 20 3 & 7
Mueail cephalys 30 I 1G 2 [
Epinephelus avneus 2 8 4 23 38 31 2 7
Dentex anpolensis 3 ] +
Dentex canarivnsiy 376 3l 12 161 2 1 ] 3 12 24 3 3 1+ 45
Argvrosomus repius 142 45 114 21 &d N 4 17 33
Solvasengealenss a3 B 3 1 3 3 3
Sepia afficinalis 171 16 o 57 o 2 33 59 25 2= 36
Penavus notialis 5 - 3 20 + 7 8 8 - 3 5
Pargpenypens lpngirasiriy 8 1 + 19 9 3 3 a0 133 24 1
Palinurus muagrizanicns 22 2 i
Penslivis recius 2 - -
Towl 3isop  36.pp. 43spp  4Sspp. U7 spp  92sop. d2spp Alspp Adspp. Sdspp 176spp.  72spp. A2spp. lsep. Flspp  S3spp 169spn 210gsp
37673 1260 0]+ 3012897 13412 i169 1136 395¥ 9313 TA79 17527 3633 374 3421 3634 674! 3342

Remarks. Underline: tarpet spegies, *: wp five CPUAS in each catepory, + CFUA less Lhan §,
Mean CPUA of cuch areas are simely sum of CPUA divided by number of siations,
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Table 3.19 continued.

{B) Al-Awam survey area. 1V: Phase 2 warm season

North Central Saurh
Top 5 ranked species Stratum Totzi Stratum Total Straqum Tow ol
3-20m 20-30m 30-80r $0-200m 2uu-iom 3-20m 20.30m 30-80m 89-200m Suu—tum 3-20m_26-30m 30-30m 80-200m 200=0um
Lepiociharias smunn 11 =2 152 188 330 234 T 07 175 82 R 31 37
Mustetus mustpluy v 2465 *ale Tt 99l 17 = 1422 a7 52 329
Fayo miraleius ] el 41 el7] 104 26 23 =316 3 112 3
Tymaura cliavela 223 264 143 8 295 8= 164 = 306 82 9
Rh:nnpierg marginata 278 306 135 * 1467 0 19!
Fraroihrsius beflact = 1400 200 107 254 44 - "5 398 53 8
A eudelond 33 * 252 51 71 45 *40] 50 7 175 " 388 41 108 3
Chiorophifialmus agassin 17 150 23 LRI 199 18 * 3533 329 HE
Malagocephalus cccidemalis » 448 121 73 7 1 13 1 31
Caelonnchus caelorrmncus ctelorinncns =419 203 322 32 i13 16 63
Merlugciuy polli 2 138 21 *370 t45Y 0 819 =185 *p3i7 02 437
Merlucciuy sencpalensis =292 ™09 198 68 252 3 44 15 Q 62
Zenopsiy conchijer 2 Ml 49 3 viIs0 123 2+ 1124 10% 99
Annigonia capros " 14415 22059 - - - - " 560
Helicoleney dactyluprenis dacoilopie s 17 =5148 738 17 % 7437 47 13 =831 [ " 52
Pontinus kuhti 36 14 7 * 140 355 60 * 507 200 110 ou
Svnagrops micralems TS 99 122 " 1187+ 232 333 v 481 " 638 146 220
[Fuctnostomus melanopierus 32 ] 17 N3 =338 23 82 26
Pomadassy i a0 1p o =206 1960 A0 " 482 "11% G662 174 500 179 34 =770
Fomadasys pubelia * 507 23 2 195 * 2290 246 14 * 0309 313
Brachydeurcrus auriiug 3 23 9 260 "382 -209 190 381 ¢332 +858 1 330 254
Plectorhinchus medilerrancus 187 130 293 166 * 562 t 34 el ] 135 3 51 48
Lagruy cagralvosiicruy = 6052 35 31 * 134 » 408 i1 61 16§ 344 131 7 132 a1
Bocos boops + 4 1 3 " 1433 - 60 + 15 1 3 1S
Dentex maroccanuy + 9 1 is 12 4 116  *139 64 25
Dupladus bellotin * 16623 0 78 " I338 285 4 107 4+ 1 * 816
Papefiuy beillogii 119 =058 =2133 72 36 %478 v 1909 * 539 7 a6 * 961 329 * 502
Galeordes dveadacoqus 80 12 20 *1274 [99 23 504 %1850 269 16 " 542 409
Pyendarolitnus senegatensis 131 5 14 " 39 H 2 149 EH]
Limbring canarensis 50 3 19 4 1 7 2 7 * 265 ! @l 37
Eyepdnpeneus prayensis 5 7o 75 1 40 287 a2l 62 163 7 =538 76 114 120
Drepane ofrrcana 131 5 57 hAETE 7 122 67
Triciurus lepturus + 16 12 =286 49 9 171 1 = 2904 369 * 568 239 127 107 17 113 130 98
Stromciteus fiatola 1077 66 o 217 34 34 s 17 130 30 59 70
Bserodes delchert 214 T 1aT 62 1 - it
Lotign vuigariy 15 24 * 363 30 150 &3 18 19 s 7 25 51
Ccropus valpariv 13 G0 308  *4633 17 228 53 202 10§ 94 23 21 * 223 6] G 11
Mupd cephaius ] 2
Zeus faher 32 130 51 17 ER) 4 12 3 1% 1
Epincpheluy aencus 33 57 &8 41 I - 4 20 2 1 [ !
Dentex angolensiy 3 1
Dentex canarienyis 187 78 20 34 24 il 2 i 7 K} 3
AZprOsomus regins 14 ] 18 7 13 11 30 9 2 5 + i
Salea senepaionsiv 3 2 1
Sepia efficimaliv 46 136 19 3% 36 80 34 30 32 24 6 13 2
Pengeus nenalis + 1 - - 1 < 1 2 1 1 1
Parapengeus fonglrosrls 16 3 d 47 k3 ed 12 4] T
LPaliruras mauritamicus 21 3
Panutirus regiuy 15 3 5 ]
Total S5¢pp, 45spp. H6Spp. I2spp 35spp 138 spp.  &7spp. d5spp bispn S3spp 42 snp 148 o0 S8spp. 47spp "7 spp. S2spp. 27 spp. fdowpo. 187 spp

351CR Jo60 933 4133 25272 13338 7446 4406 4603 S502 19863 333 10440 3563 38is 1956 13468 6133 8745

Remurks, Underline: tarpet species, *: top five CPUAS 1n sach zaegory, + CPUA fess than 1.
Mazan CPLA of each areqs wre simply sum of CPUA divided by number of stations.



344 Estimated stock size of nectohenthos and its dominant species
Table 3.20 (A:Amrigue, Bidl-Awam) shows the estimated stock size of the nectobenthos by stratum in
cach survey scason, as well as the top five specics. It also indicates the estimated stock size of the tarpet
species even when not included among the top five. OF course, the stock size of the nectobenthos didn't
contain the speeies of Carangidae and plagie tishes.

(1) Estimated stock size

1) Awmrigue survey area

The total stock size of the entire survey area was between 12,000 and 24,631 tonnes. While in Phase 1,
the pereentage of the stock size in the Bane d’ Acguin to the total stock size showed much variation according
to the scason (19% in the cold season against 76% in the warm season), it was relatively stable in Phase 2
(about 50% for both seasons).

The mean rate of CPUA of the the Amrigue and the Al-Awam over total catches, obtained through the
comparative experiment of fishing etficiency, was 0.0250 (see Table 3.11). Total stock size estimated
through this relative fishing efficiency rate was between 500,000 and | million tonnes, an amount well above
the stock size of the area surveyed by the Af-Awam. [F this estimate is any close to the real stock size, it gives
an idea of the significance of the role it plays in the aggregation of the nectobenthos in the Northern costal

area.
1}  Al-Awam survey area

As a reminder, the extent of the area not surveyed by the Al-dwesn was: in Phase 1, the coastal arca in the
cold season and the Northern coastal area in the warm season; in Phase 2, the 200-400m stratum of the
Northern area in the cold season. Also, the 400-600m stratum was surveyed by but a single trawl in the
Central arca in the Phase 1 warm scason.

a) Total stock size of the entire survey area
Considering the coastal area not surveyed, below are the total stock size of the area by separate Phases.

[n Phase i, the total stock size in the cold and warm scasons was 117,748 and 151,068 tonnes
respectively (not inchiding the stock size at 3-20m and 400-600m strata for to compare between both seasons
in same point of view), that in the warm season was about 30,000 tonnes larger than dhat in the cold season.
As for the geographical distribution, the ration of the stock size in different areas to the total stock size of the
entire area were 24 and 30% for the Northern area (respectively in the cold and warm seasons, as below), 50
and 46% tor the Central area and 26 and 24% for the Southem area. As for the vertical distribution, the
percentages of stock size per siratuin were 5 and 17% for the 20-30i stratum, 21 and 26% for the 30-80m
stratum, 37 and 14% for the 80-200m stratum and 37 and 43% for the 200-400m stratum,

in the same way, in Phase 2, the total stock size in the warm season was about 50,000 tonnes larger than

that in the cold season: 352,567 tonnes in the cold scason (survey not conducted at the 200-408m stratum in

. the Northern area) and 402,594 tonnes in the warm season. As for the geographical distribution, the Northern
area accounted for 65 and 68% (in the cold and warm seasons respectively) of the total stock size, the Central
area both 20% and the Southern area 14 and 12%. The fact that the ratio corresponding to the Northern area
was much higher than that recorded for Phase | is essentially explained by the high amount of stock size at



the 3-20m stratum (about 230,000 tonnes in the cold season and about 270,000 tonnes in the warm season,
almost half of the total in both seasons). Verticatly, the stock sizc at cach stratum was from the shallowest
(20-30m stratum} to the deepest (200-400m stratum), 81 and 61%, | and 4%, both 13%, 8 and 6%, and 5 and
6% in the cold and warm scasons respectively.

As for the seasonal and temporal variation in the stock size through the four strata where it was estimated
(20-30, 30-80, 80-200 and 200-400m), the following resulls were obtained:

o 20-30m stratum
The stock size at this stratum in cach season was 6,376, 25,885, 4,764 and 16,433 tonnes
serially. It increased over the warm season and decreased over the cold season.
Comparing the stock size in the same season between Phase 1 and Phase 2, that in Phase
2 was smalier than that in Phasc 1 in both scasons.

* 30-80m stratum
The stock size at this stratum in each season was 24,629, 39,348, 13,432 and 50,568
tonnes serially. It increased over the warm season and decreased over the cold season,

+  80-200m stratum
The stock size at this stratum in each season was 43,227, 20,507, 29,573 and 25,884
tonnes serially. The seasonal change of the stock size was difterent from it at
abovementioned strata. It decreased over the warm season and increased over the cold
Season.

e 200-400m stratum
The stock size at this stratum in each season was 43,516, 65,329, 18,156 and 65,922
tonnes serially. The seasonal change of the stock size was nearly the same as that at the
30-80m stratum, but more enphasized.

b) Stoek size by area

b-1) Nerthern area

Supposing the stock size of the coastal area in Phase 1 was in the same order (about 200,000 tonnes) as
that in Phase 2, the tolal stock size of the last two years were about 250,000—-300,000 tonnes and roughly
stable. At all strata deeper than 30 m water depth, it was observed indeed that the most recent stocks were
more signiticant.

h-2) Central arca

Supposing the stock size of the coastal area in the Phase | cold scason was in the same order (about
30,000 tonnes) as that in the Phase 2 cold scason, the total stock size in cacli season was about 70,000 o
90,000 tonnes and generally stable. The stock size at the three strata except 80-200m stratum was low in the
cold season and high in the warm season, but the opposite occurred at the 80-200m stratum.

b-3) Southern area

Supposing the stock size of’ the coastal arca in the Phase | cold season was in the same order (about
20,000 totnes) as that in the Phase 2 cold season, the total stock size in each scason was about 50,000 to



65,000 and nearly stable. The seasonal change of the stock size by stratum was similar to that in the Central
area.
{2) Dominant species

fable 3.20 (Ardmrigue, B Af-Awam) preseuts, for cach survey scason and cach stratum, the top five

species in terms of high estimated stock size. They correspond to species selected as the top five in CPUA by
stratum (see Table 3.19).

Here, predominant species are considered those within the top five of tolal stock size in any scason,
adopting a lower cutoff amount of 1,000 tonnes for the area surveyed by the Amrigue and a minimum of
10,000 tonnes for that explored by the Al-Adwam. Geographical and vertical distributions for the stock size of
themn were both investigated. However, the target species, the southern pink shrimp Penaens notialis in the
Amrigue swrvey area and the simooth-hound Mustelus mustefns, the Senegalese hake Merfuceins
senegalensis, the blucspotted seabreamm Pugrus caeruleostictus, the red pandora Pagellus heflottii in the
Al-dwam survey aren, were described in3.4.5.

1)  Amrigue survey area
a) Spiny butterfly vay Gymnura altaveln

The total stack size by season was 1,060, 1,000, 2,070 and 1,356 tonnes respectively, The stock size in
the Bang d'Arguin accounted for 10%, 37%, 10% and 71% of the total stock size by season respectively.

b} Smoothmouth sen enilish Arius hendelotii

The total stock size in Phase 1 cold and warm seasons was 355 and 247 tonnes respectively. And that in
the Phase 2 cold and warm seasons was 2,975 and 2,974 tonnes. The stock size in the Banc d'Arguin
comprised 97%, 90%, 12% and 47% of the total stock size by scason respectively.

¢) Rubberlip grunt Plectorhinchus mediterrancus

The total stock size by season was about 100 tonnes or less, except for 1,066 tonnes of that in lhe Phasc
1 cold season. 90% or more of the toial stock size in each season was found in other area.

d) Senegal sea breawm Diplodus belloftii

The total stock size by season was 10,522, 1,783, 1,227 and 6,311 tonnes respectively. About 30% of the
total stock size was found in the Banc d'Arguin in all seasons except in the Phase | warm season.

e) Lesser African threadfin Galeoides decadactyluy

The total stock size was 258 and 665 tonnes n the cold season and it was between 4,058 and 4,916
tonnes in the warin season. Over 80% of the total stock size was found in the Bane d*Arguin in all seasons
except in the Phase | wartn season.

f) Planchead hOlefish Stephanolepis ispidus

The total stock size by season was 1,402, 421, 544 and 1,123 tonnes respectively. 71 to 98% of'the total

stock size was found in other area in all seasons except in the Phase 2 cold season.

The stock size of the larget species in each season accounted for 6 and 10% of the total stock size.
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2)  Al-Awam survey area

The description betow is based on the data presented in Table 3.20 (B). FFor a number of dominant
species, data are lacking in some survey seasons in the Tables.

a} Blackbelly rosclish Helicolenus dactylopterus dactylopterus

The total stock size by scason was 10,821, 28,651, 9,049 and 16,652 tonnes respectively, It increased
over the warm season and decreased over the cold season. The total stock size in both the seasons was larger
in Phase { than in Phase 2. The stock size of the Central arca in the cold and warm scasons accounted for
about 90% and 60% of the total stock size respectively. The stock size at the 200-400m stratum in each
season made up more than 80%, in many cascs near 1009, of the total stock size.

b) Offshore rocklish Pontinus kuhlii

The total stock size by scason was 14,973, 3,518, 3,194 and 2,689 tonnes respectively. The total stock
size decreased gradually and its decline from the cold season to the warm scason in Phase | was remarkably
steep. The subarea accounted for about 60% of the total stock sizc by scason shifted from the Noithern area
to the Southern arca. Also, the stratum made up about 60% of the stock size in each area was 80-200m
stratum except for the Northern area in the Phase 1 cold season and the Central area in the Phase 2 warm
s€ason.

¢) Thinlip splitfin Synagrops microlepis

The total stock size by season was 5,082, 11,731, 2,074 and 8,149 tonnes respectively. [t increased over
the warm season and decreased over the cold season. The total stock size in the cold and warm seasons was
larger in Phase | than in Phase 2. More than 80% of the total stock size by season was found in the Central
and Southern areas. Over 50% of the stock size in each subarea was found at the 80-200m, especially its ratio
was high in Phase 2.

d) Bastard grunt Pomadusys incisus

The total stock size in all scasons except in the Phase 1 cold season was 10,566, 36,843 and 40,271
tomnes respectively. [ was increased over time. Nearly 90% of the total stock size in the Phase 2 eold and
warin seasons was found in the Morthern area, and morc than 74% ot the stock size in the Northern area was
found at the 3-20m stratum. In the Phase 2 cold season, nearly 100% of the stock size in each area was
distributed at the 3-20m stratum. However, the ratio of the stock size at 3-20m stratum to the stock size in
each area decreased, especially in the Southern area.

e) Rubberlip grunt Plectorhiinchus mediterraneus

The total stock size in the Phase 2 cold season was 75,394 tonnes, but that in the other three scasons was
tess than 10,000 tonnes. The geographical and vertical variation of the stock size was here considered,
restricted to Phase 2 in which the data at the 3-20m stratum was obtained. The stock size in the Northern area
accounted for over 50% of the total stock sizc in the cold and warm seasons. The ratio of the stock size in
cach subarca to the total stock size decreased from the Northern area to the Southern area. Nearly 100% of
the slock size in each area was found at the 3-20m stratum except the Northern area in the warm season,
which showed about 50%.
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N Large-eve dentex Denfex macrophthlamuns

The total stock size in all seasons except in the Phase 2 warm season was 11,538, 1,706 and 4,640 tonnes
respectively. It was inclined to increase over the cold scason and to decrease over the warm season, About
0% of the tolal stock size was found in the Central arca, and 80% or more of the stock size in the Central
arca was af the 80-200m stratum,

) Sencgal sen bream Dipfodus belloftii

The total stock size was considred only for Phase 2 in which the data at the 3-20m stratumn could be
obtained. 1t was abowt 100,000 tounes (about 25% of the total stock size for all nectobenthos) in the cold and
warm scasons, and over 97% of it was found at the 3-20m stratum in the Northern area.

In addition to the predominant specics described above, three other species had stocks over 10,000

tonnes of the total stock size:

in the Phase 2 warm season, the Benguela hake Merfuccins polli (14,505 tonnes; about 40% of this total
stock size was found at the 200-400m stratum in the Central and Southern areas), the deep-body bourfish
Antigoria capros (13,490 tonnes: 100% of this total stock size was at the 200-400m stratum in the Nerthern
area) and the largehead haidtail Trichivrus lepturus (10,081 tonnes; 80% of this total stock size was found at
the 80-200m stratum in the Central area).

The stock size of the target species accounted for 10% in the Phase 2 cold season and about 25% in the
other three seasons of the total stock.
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(A) Amrigue survey arga

Table 3.20 Estimated stock size of nectobenthos (tonnes) ard top five species.

Phase ! Phase 2
Top 5 ranked species Cold season Warm seson Coid season Warm seson
Bane d'Arpuin Other  Total  Banc d'Arguin Other  Total  Bancd'Arguin Other Total  Bancd'Armuin Other  Total

Rhirobatos rhinobaios 35 39 * 206 206 62 *430 491
Gvmnura altavela {02 *958 * 1060 374 *e626 * 1000 * 2070 * 2070 * 968 388 * 1336
Arius hewdelotii * 346 8 335 228 19 247 *¥ 371 * 2605 *2973 * 1400 * 13573 *2974
Halobatrachus didactyius 361 361 7 7 79 279 FO* 664 663
Serranus scriba 327 527 34 *289 524 114 114 258 258
Pomadasys incisus * 360 156 516 13% 17 156 61 22 83 282 340 622
Plectorhinchus mediterrancus 14 * 1052 * 1066 + + 25 25 16 114 130
Diplodus bellotrii * 1158 * 9364 * 103522 * 1723 66 * 1783 129 * 1098 * 1227 * 810 *5300 *6311
Guleoides decadactylus 105 153 258 * 4050 § *4038 * 632 33  *G63 * 4098 * 818 * 4918
Sciaena umbra * 571 371
Drepane gfvicana 0 10 * 845 * 845 25 23
FPsettodes belcheri 107 82 189 *402 *316 *7i8 * 399 268  * 867 551 135 586
Cynogiossus senegalensis * 445 94 339 284 277 560 22 22
Stephanolepls hispidus * 238 *lled * 1402 62 *35% 421 253 *292 544 28 * 1095 1123
Ephippion gueier - * o4 438 * 1062 71 71 * 298 268 $69 569
Sepic officinalis 17 542 722 186 * 281 470 207 177 384
Pernaeus notialis 12 80 72 303 46 351 o8 23 121 * 925 417 * 1342
Mustelus mustelus 135 33 168
Epinephelus aeneus 24 24 3 3 4 4 3 3
Pagrus caeruleosticlus 41 41 3 112 120 16 1 17 58 58
Dentex carariensis 58 63 123 22 44 66 5 16 21 T4 74
Pagellus beliotii 29 2% 7 7 14 12 1 13
Argyrosemus regius Z 10 it 17 36 72
Pseudupeneus pravensis 12 25 37 42 %6 137 32 32 i 21 22
Soled sencgalensis l 45 56 157 119 275 80 80 150 z 232
Loliga vulparis 78 78 + + 29 20
Octopus vuigaris 48 48 16 228 24

All of other spacies 684 17} 2402 423 450 873 528 480 1008 1235 1256 2511

Total 4226 17483 2170¢ 9341 2883 12227 5677 6323 12000 11414 13217 24631

Remarks : Underline; target species, *; wp five stock sizes in each category, +; stock size less than | tonne.
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Table 3.20 continued.

{B) Al-Awam survev area, {: Phase 1 cold season

North Central South
Top 5 ranked spacies Straturn Total , Stratum Total § _ Stratum Total Towd
20-30m  30-80m 80-200m 200-400m 20-30m  30-80m  30-200m 200-300m 20-30m  30-80m 80-200m 200-420m
Raja miraletus 19 10 23 33 4 8l 26 113 * 538 52 12 621 787
Raja straciem 63 * 334 417 46 569 615 116 3 120 1152
Puerothrissus bellioci 213 51 265 852 48 900 208 " 1665 21 1898 3063
Chlorophuhalinus agassizi + 138 138 T 1863 *2371 434 293 *379 672 5293
Browula barbata 14 14 6 421 357 784 =824 1718 223 * 2770 3568
Caclorinchus caclorhineus caclormngus * 710 710 283 283 140 140 1133
Merluccius senegalensis 764 %638 1125 * 2547 176 * 1849 * 4010 * 6035 382 *I1213 * 1088 *2683 *1i]1264
Heplos:ethus cadenail 287 287 287
Zeus faber 57 258 34 + " 557 1156 1712 23 234 729 987 3014
Capros aper 3 11 *3247  * 3261 309 2 51 + 18 19 3591
Helwcolenys daciyloptems dactyioprerus + 10 11 85 * 9807 *9862 i+ 1 * 048 048  * 10821
Pontinus kuhirti 28 0313 *9343 * 1881 * 9635 2846 g F1823 *G31  *2784 * 14973
Svaagrops microiepis 3 * 647 2 632 + 1039 * 1183 2234 * 1053 1044 99 2196 3082
Epinephelus aeneus 20 20 96 184 289D 70 70 371
Brachyvdeuterus auritus i 1 2 2 * 1489 2 1301 15305
Plectorhinchus mediterrancus 51 31 32 " 689 174 176 1038 5 7 12 1133
Dentex macrophthaimus E 8 * 603 613 7 *1740  * 7348 32 *912% l 338 * 1439 17 1816 * 11338
Deniex maroccanus 37 74 il * 1113 370 1483 * 2236 100 * 2336 3930
Diplodus beliottn 7 *854 8ol 861
Pagelius bellonii * 112 * 1901 * 2012 *322 * 333 106 1360 * 8% 151 241 3613
Pseudupenens prayensis 3 38 43 * 415 211 €15 5 99 103 72
Uranoscopus sp. * 34 106 130 1 65 2 68 89 73 163 381
Gobiidae 3 * 689 46 739 24 3 28 3 53 1% 75 342
Canthurus moenroviae " 183 77 259 239
Trichiurus leprurus * 278 278 9 45 29 8 *24] * 804 202 23 1270 1833
Svacium micrurum * 3 10 123 8 4 i2 61 12 73 207
Loligo vulgaris ¥ 12 515 o 644 61 4 7 72 7 i 18 734
Octopus vulgaris * 240 * 569 * 859 17 * 1413 *237 1844t 1692 3 *3T 53 * 1204 1160 1 *2420 * 7612
Musteley mustelus 73 73 73
Mugil capurrii 37 37 37
Pagrus cacruleostictus 42 95 137 43 48 185
Dentex: angalensis 270 27 125 181 306 3 143 64 210 783
Denrex canariensis g 28 37 107 1 158 [322¢) 20 12 3z 715
Argyrosomus reging ) 3 3 _3
Sepia officinalis 10 I 2 2 11 32 74
Pengeus notialis l 1 + + 1 1 3 6 g
Purapenaens longirosiris | 3 3 23 121 134 22 47 123 202 331
Palinirus mauritanicus 4 4 4
All of other species 120 803 1081 1130 3133 3565 1598 4458 3247 G368 263 820 1918 369 3363 16079
Total 338 6361 4860 16157 28417 2536 9269 24712 224672 59188 3002 8800 13654 4687 30144 117748

Remarks : Underline; target species, ™.

Lop five stock stzes 10 each category, +; stock size less than 1 tonne.
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bie 3.20 continued.

{B) A/-Awum survey area, I1:

Phase 1 warm seascn

North Centrul 3 South
Top & ranked species Siratum Strawm Stratum Total
30-30mm 30-80m 55200 Tt O T30 20-30m 30-80 80-200m Tomonm e | O “330m 20-30m 30-80m 80-200m Ioon O
Galvws pollt * 520 o2l 420
Mustefus mustelie * 2150 24 2174 73 73 2247
Centrophirus Lyar) =137 157 137
Phunoharoy riunondgirs * BCS R 364 15t 163 248 663 23z f-x} 369 843 2571
Rara mirglets 21 3 334 55 399 1 " 1230 33 12 Q268 1721
Myliobans aguila 73 73 369 69 * 2932 2922 34

Prerothriisus belloc 18 528 346 29 5 "5t 80 624 171
Chivrophthaimus agaysizi 130 180 3 oragss 32 oag ¥l 1856 1857 691
Malacocephalus laevis ot I 306 306
Caelormehu coelorhincus yavlorhisous - 1803 1809 18 U 390 380 3450
Laemonena varrelln - 280 285 289
Meriuceias senepalensiy 3 &5 71199 1287 TS TERTL T LGTY 4T TEE5 = 1930 2RIG * 13378
Zous fuber a7 v 137 23% 3 87 13 3l 121 13] 34
Zenupsis conchifer 2 e 118 1§~ 1826 1742 o 427 436 2296
Capras aper 3 = 2817 =282 20 13 3 ] 1 2880
Heheolenu: dacryluprerus daciylopiern 9 4 78961 *8YTS 47 % 17765 " 225 7 15038 281 1357 163% 28631
Pomnuy kwhin 3 E 41281 1001 2285 * 860 3 1232 3518
Svaagreps microleps - " 1787 173 1960 ¥ 3521 " 3419 12 7952 ~ 1353 * 1465 2819 =11751
POmiadasys inisus * 3383 30 " 3613 1501 *1i82 217 2900 " 3347 142 365 * 3053 v 10565
FPomadasws perotae " 2175 16 2191 1420 30 1459 3631
Pomadaxys rogern 151 3 17 176 " 3227 52 146 v 3425 33565
Eracfyderlenes suriius 19 19 136 " 1260 " 982 1 2399 340 152 #3334 v 583 r 4409 6528
Plecleriuncins medilerraneus 1 + 1 *1266 10 211 1488 " 5348 101 259 ¥ 53908 7357
Dentex macrophthalmus 4 *175 14 193 21 " 1274 53 i348 163 165 1766
Dipiodus petlutin " 5509 7148 " G757 .83 830 75 75 T082
Lithagnarig mormprss 232 " 638 &9 10 7 71083 1072 242
Pagellus cearn - 233 253 33
Pagetius helforii 304 * 379 = 3483 515 8B4 7636 £5 " 9125 + 32 -y 5029 * 1760
Caleardes decadae iyl il 22 vl S 4 1775 1542 » 338 [ 1986 3783
Pyeadupenens pravensis 18 12 30 631 313 =664 1 1662 292 159t 1Ge3 1813 3308
Drepane afrtzana A7 72043 9 15 2069 2116
Gubndae 3§ 453 459 - 95 93 4 65 65 653
- - s | | 2 34 43 26 " 439 63 759 135 23 237 38 7 551 1302
e oAl o900 * 1785 ! 245G 2 456 198 636 350 483 838 3954
115 " 1365 =663 19 2333 A5 90 0128 237 16 2157 * 36 " 1188 262 76) 6274
13 15 13
¥ aeneus 19 19 7 70 7 3 4 82 172
dlearriciug 73l 182 9l3 1298 67 132 1497 2410
-gnydy 152 87 219 219

. fenyie 69 o 159 285 63 174 508 5 124 373 502 117
Areryrogomus reyiay 217 2i7 84 13 97 k) 330G b5
Sofea spyepulenyiv 9 19 = 28 - - 2
Sepéa officinuliv 15138 [T 318 3017 ED) 577 TC 109 06 o2 387 1148
Penagus notialiy é G 7 + 3 10 3l | 3l 47
Parapenacus lonpiravirie 6 30 56 8 54 4 7 10 14 85 HS 252
BPalingiras mawrifanicus G ] 4
Panulirgy regias H 5 z
All of other species 1391 633 77 1323 5926 5142 473 1703 1537 1416 24510476 5389 287 2503 1097 896 10873 23078
Tortal 16378 8096 3701 17278 45484 17078 8672 11297 9BZ6 30124 IOG0 88807 DETI6 3RA4 16955 %Rl 3926 65433 199783

Remarks : Underline; targer species, ®, top five stock sizes 1o cach canegory, +; sicek size Jess than | ronne.
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Table 3.20 continued.

(B) Al-dwam survey area, 1: Phase 3 cold season

North Central Scuth
Tep 5 ranked species Straum Tatal Stratum ol Srrarum ol Towul
3.20m 20-30m 30-80m $0-2Mm 3-20m 20-30im 30-80m $0-200m 200-40um 320 30-*0m 20-80m 80-200m 200-200m
Muvreliuy mustelas * 4500 &0 " 3887 10 I3l 4 4 4902
Rara muralerus 94 3 3 104 102 39 143 131 *228 195 38 562 806
Pueromylacun bovirus * 318 313 315
Preroiiriasis helloc 19 109 - 360 5 hi3%3 19 218 * 577 33 845 1519
Chiorophraaimay agussez! 32 32 -~ TINT 431 338 4 =2833 "8 *3019 Ti9%
Matacacephalus ocordentaits 130 329 459 & 142 157 815
Merlucciuy podii k] 82 85 69 * 1356 * 21123 ¢3548 376 487 " 355 | ill6 3748
Merfuccius senggalenyis 3 *839 * 1159 1451 12 07 270 330 19 81 151 230 N
Aalobarachuy dudactus 1524 37 b 1609 E1 LR | 352 iR 6 39 3 8l 2042
Hoployietbus cadenat: 13 15 1592 592 1668
Zeus faber RIS ) 156 * 175 363 537 9 2 206 516 732 1428
Hehcolerns daciviontores daciyloprorus + - 24 " 8240 = 38264 35 *730 785 040
Pontiaus kihin 2 EM * 1333 *51% 1838 15 " 1293 6 1355 3194
Svnagropy microlepe 3 3 + ¥ 1038 27 1086 124~ 866 15 1003 2074
Epigonus telescopuy 19 19 * 184 183 203
Pomadaxys iaciyus * 33167 =321 * 13719 93% 9% * 2033 13 58 = 1136 = 34843
Pomadasys pubelini " 2265 2269 176 176 pEEE]
Brachydcuicrus auriig i3 ~ 291 23 243 T 167 } Ale 72956 " 982 9 " 3947 4689
Pigcioriunchus mediterrancns " 55653 46 * 55599 * 12530 37 7 09 =12706 "6 77 130 7 * 4959 » 75393
Puprux caeruleosticiuy 1624 26 1630 = 2820 3 163 4 3694 " 1034 8] 23 1737 6a8]
Hoopy buopy 1 * 136 2 150 10 10 I3 33 19 1 3] 213
Dentex macropihainuy " 23 215 56 " 3318 9 3463 " 39 468 4 66 038
Dentex meroccans 2 36 37 43 431 474 =506 304 710 1222
Diplodus sarguy codenan ' 4290 [3 * 4296 139 339 4633
Duploduy belivtein * 95700 & " 56716 152 1582 13 14 = 96882
Pupeliny byitosii 1912 *209 » 248 2370 1033 185 =733 408 2329 § TI21 v 9% 3 2128 6326
Spondvinema centianiy 1056 g2 163 1303 60 ) 68 18 3 32 1393
Galeondes dezadaciviu. 1359 1559 * 3564 1 ] * 3366 2280 1 281 Nk
Presadatalatas soncgaiensy A34 434 1338 1338 1413 =177 3 1594 3110
Eueudipeneuy pravensiy 252 77 i9 32 2 33 59 3 PREE 23 58 I8 382 2803
Gob,1dae 2 * 358 " 143 503 21 9 220 g iR 31 331 1073
Trichuarus leptirus 47 4 4 1 58 254 14 118 23 08 486 * IS v 326 137 33137 1833
Aigrack us buscanion 2 b 70 113 185 7 *198 232 ! 139 - 151 9N 243 866
Lolipg valgaris 54 +ias 187 785 Bl e g 3 Y T4 33 EEER Tt
Oclupuy vitlgaris 149 27 300 128 407 190 16 *792 612 4 1613 16 *331 =3 1132 5352
Mugil capurrd kY] 13 43 45
Mupil cephulus 33 33 13 13 58
Epinenkiglux acncuy I 3 1 od &b M ) 14
Dentex angolensis & 8 8
Deniex canuriensis 281$ 30 34 2889 40 1 42 14 "7 33 41 17 9% 30%9
: 840 &40 318 38 95 ! 10 106 1264
37 4 40 40 2 42 83
Wil 632 208 3 DI N1 BT B ETH
il - il 36 + 56 12 - 1% 106
9 9 - 5t 13 64 0 122 134 236 339
) 22 22
ey 2 2 2
- her species 14173 145 262 329 13913 8743 82 575 2136 1424 133558 7070 133 1219 1820 1123 11335 35829
Ol 223738 1626 2965 2613 239945 37875 SY6 3230 16398 13330 72209  260%7 2162 7237 10356 3626 50413 352567

. - rline, larger species, °; 1P Iive SI0CK £1Ze§ 1N ¢aCh calepory, +, stock size Jess than | tonne.
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Table 3.20 continued.

{8) Al=Awam survey ares It Phuse 2 warm season

Nenh Central South
Top 5 ranked specics Strarum Total frramm Totw — ~ fwtm Total Toml
3-20m  20-30m 30-80m 50-300m Jei-nm 3-20m_20-30m 30-§0m §0.200m 200-+H0m 3-20m_20-30m_30-30m: S0-300m Juk-Hom

Leptecharias smnim PECINEETE 45 2037 gly 205 " 306 122% 122 64
Muvteluy muxtelus v 14501 5159 * 2808 19 . 22677 256
Repa miraieius 3 34 120 161 298 288 34 =834 10
Uyninura aitavela 1321 773 2094 412 246 658 244 7
lhinupiere pamanata 773 255 1029 * 2179
Freroibrsi defloct * 1606 lu06 297 369 G666 1 4339
Arits hewdelon: 591+ 328 148 965 180 =334 143 GO57 ELC Y K 1<)
Cldoropithalmis gz 19 141 160 *330 TI0 3369 1%
adalfacocephalion occtdomaln * 793 795 106 106 4
Cactormohus vueforitnes vanoruma,s * 1328 1328 468 468
Merfugeiny polii 2 136 138 * 1023 = 6398 ® 7620 * 468
Merluceay venegalensis 333 *u23 1358 189 337 5o 132
Zenupsis conclnfir 3 319 332 TOTITEY 17%4 ' é
Arnyorna capros * 13490 % 13390 + - +
Hulicodvnus desiylomers duavlopens 20 "a8IT 0 483 47 " 10804 * 10851 137 =826 963 18652
Pontinus kuhtiz 42 13 54 " 389 513 901 " 1539 198 1733 2659
SERARPOPS mucrulepis * 403 s 955 *3IIF T IT%C 75103 1455 %635 2090 2140
Euctrosivmms niclanapreras 3¢ 44 134 167 =238 4l 517 G50
Pomadssys incins = 2847y i+ 3729 ®34221 73357 va0) ta 5077 259 242 473 873 = 30271
Pomadasys pebelin * 41 1% 3 135 * 3402 198 37 * 3637 5072
Brachvdeuteruy guritus 17 7 83 73] *38 59 165% 566 *162 T 22gs 3 * 5007 agx9
Flectorhincilus awudnicrrme s Ho? 167 856 2130 " 15ed - 98 1662 275 3 277 4069
Pagras cavrilgnitivns " 31007 135 o1 *31333 ¢ 1128 ¢ 174 131 531 106 i9 636 "43180
Buupy Poups ! 10 n 4 *4113 - 4127 - 40 L 41 4183
Lenrex maroceanus + 11 ¥ + 33 76 308 321 726 813
Enplodizs betlon * G288 uy * 2101 lod45y 734 3 787 6 & * 101262
Papelfuy betloerl 732 v 1256 *ol3R §176 101 *399 *3479 * 5979 0 37 mI2546 2583 416748
Galeodes decadaci lus 472 33 507 * 3545 186 &9 3780 72748 216 4] * 3005 7282
Feaudeiolithus senegalenss 199 £ 123 729 37 6 n 8535
Umbrina conusenas 136 3 149 4 4 19 26 1 30 4 716 451
Pecudipereuws prayensis 39 7 ML 1 347 300 =352 178 1330 129 * 433 209 763 2430
Drepane afreana Ll 4 425 " a6l [ 667 1092
Frackiuras lepluris 3 20 3 1328 408 25 143 31 " 8035 336 * 8771 355 Hi 283 50 12 902 10081
Ntramaiens Sarola * 63Go 5] 18 6470 93 2y I 136 194 24 217 6824
Sreriodes beichen 265 2190 455 3 E) 1458
Lodige yuigariy B I TR T ER) 1237 181 51 iz 180 32 2 T
{Icinpys viioaris v 17 899« 726 1o 1335 146 171 3 151 88! 17 6l 183 § 3511
Mugil rephafus 19 19 19
Zens fubor o4 150 243 49 132 5 17 7 4% 56 477
Epinephelioy agnens 209 4 197 480 30 - 30 30 2 2 3 S48
Dentex angnlenvis 9 s 9
Denrex canariensss 1106 109 58 1264 57 -+ 31 98 i 20 23 1383
Argrosomius regies 8 G iTo 125 11 31 238 13 2 13 27 342
Solva_senesulenyis = 3 i 9
Sepig offivipalis TR i s 504 wz 67 % 265 a7 i 17 & 832
Pengsuy notially + 4 4 I 1 14 15 3 1 b4 S 25
Parapengeus loagiraytniy 19 25 43 2 6% 79 <] 36 40 35 205
Ealinuruy mayritanicus 19 19 i9
Parulirny repiys 91 91 8 3 0

All ol other species 13721 W 1871 S50 133 18322 2829 38y 600  10%9 13535 633! 2543 313 w59 816 271 3913 29770

Torai 207561 Oy 27360 L74] 2365E 273126 20719 368G 13300 18227 28855 {UED0 18506 2870 IGRSG  S9LT  JRL1T 4T7T9 403594

Rerrarks : Underling; targel speeies, 3 10p five SIOCK s22e8 i cach category, +, STock size less than | tonne.



3.4.5 CPUA and stock size of target species
(!) Fishes

Among the 14 target species, the golden grey mullet Liza anrata, the flathead mullet Mugil cephalus and
the narrowhead grey mullet Mugil capurrii ave not presented here, as the first species was not caught and the
CPUA in entire area of the [ater two species was lower than 10 through the survey, Below are the CPUA and
the estimated stock size of the 11 target species .

1)  Smooth-hound Mustelns mustelus

The smooth-hound is distributed over an area defined by the eastern Atlantic coast, from the British
Isles and France down to South Africa, and including the Mediterrancan and the Madeira and Canary
Istands. [t is a demersal species that occurs near the ocean floor, over a portion of the continental shelf and
the continental slope, from the coast to water depths of at least 350m (FishBase database,

hitp://www.fishbase.org, hereinafler relerved to as «Fish Basen ).
a) Distribution of CPUA

Figure 3.10 tlustrates, for each survey season, the CPUA distribution for the smooth-hound. This

species is distributed mainly in the Northern shallow arca of less than 80m in water depth.

b) CPUA by stratum
Table 3.21 shows the CPUA of the smooth-hound obtained at cach stratum and in each area.

fn the Amrigue survey area, the smooth-hound was captured only in the Phase 1 cold season. The
mean CPUA by area was 29 in the Banc I’ Arguin and 6 in the other arca. It is likely that, if this species
was not caught outside the Phase 1 cold season, it does not mean necessarily that it is absent from the
Northern coastal arca, but that the catch capacity of the Amrigue and its gear {beam trawl) was too fow {sce
Figure 3.10). This is also conceivable for the species, among those described below, that are littoral and

high swimming, as well as for large-size fishes.

On the other hand, in the Al-Adwam survey arca, the mean CPUA by stratum varied between 3 and
4,006, except naturally where the smooth-hound was not eaptured. The mean CPUA of above 1,000 was
found only at areas shallower than 30m water depth in the Northern area and in the warm season. The
highest CPUA recorded throughout the survey was 10,337 (Phase 2 warm season, 20-30hm stratum in the

Northern area).
¢) Stock size
Table 3.22 shows estimates of the stock size for the smooth-hound.

In the Amrigue survey area, the estimate of the total stock size in the Phase 1 cold season was 168
tonnes with a 95% confidence interval of 22207 tonnes (coefficient of variation, hereinalter referred to
as CV, of 57%). The stock size in the Banc d’Arguin accounted tor 80% of the total stock.

In the Af-sbweam survey arca, the estimate of the total stock size in the Phase | cold and warm seasons
was 73 and 2,247 tonnes respectively (95% confidence interval of =121 and 2,386 tonnes, CV of 100
and 50% respectively). In Phase 2, the estimate of the total stock size in the cold and warm seasons was
respectively 4,902 and 22,933 tonnes {95% confidence interval of 2,043 and +8,383 tonnes, CV of

3-63



51 and 35%). In both phases, 97 0100% of the total stock size were concentrated in the Northern arca.
As for the vertical distribution of the total stock size, in the cold season, the ratio at the 3-20wm stratum
was by far the highest (98%), while in the warm season, the ratios of four strata (3-20m to 80-200m)
were respectively 64%, 23%, 4% and <1%. Resulls in Phase 2 suggest that miprating stocks of this
species were more significant in the warm season than in the cold scason, and that fishes live along the

coast in the cold scason, but offshore in the warim season.
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(A) Phase 1 cold season

WEATEdY 3dARA

P P

(C) Phase 2 cold season

Y T e 118 10 e
oSS W PR PR W L e iy LIS, S L S
WEATRLEN SAHAWR
18 ATIANTIC UGEANY A AL TANIN T T ALEANTIO GT RN
nibeae
L AR
FURR Y B EL? of Mawrbsania --“t\[‘ 20160 EEZ 81 wia
LREIuL L 3 rrbranls . N REZ
. - .
13} L’}'" 3
13 Te
Northoen Area
1Y 1
— _ARARIRL L
iy o
w 13
1oy o
e n
o Lr
Sauthere Arss Sosrharn Aras
’n "
EEZ ¢f Msaritenas EEZ of Uusrisania
i e 50 LOBha n 0 1G0xm L5 s
ey
T ' - ¥ T e
I_ 1 LY Iy 10 1 o 1y 1y 19 1 1

{D) Phase 2 warm season

5 1w 'y 18 s 0 N “ e " o e 3t 1 I NS
. AN N 2 . e A X [
N -7 L]
wreTiek SAHATA % wrstran siRRrs
= i
Iy
. ATEANTIC Orewn - ATLANTIE oEcTav - AURITANIA e
ek 3t
2036 N ZEZ of Maurltaasn 0t aEcH £L7 of Mangitanis _
e at e 1
d
i t1 e
Nocuhsrn Arus Hezthars Azes
{ L
I - v H LI!'
P
iy
\ \ F3tli‘h L o t\}\(lr TiMiEls
" g 1y
e {18 Ceatsal Aros LA
Al-AwEn At-Amcm Amclgae hrovunsaars
s A ] e e = S ] 1t
c zald . el e
. am . -am LIt
® -aoe ® tcom €) scw | a1tk -
b S
* 4L . = <lome ) rermo
e . 13 l Lkl
£
. T ZTEM . Z1mN O : zlna
13w e e
1" s e
Siulharn Ares {
e B Aler 4 11 [
F’ ] 2
EEZ of Mausitanlt EEZ cf Maardlsnus ,,ni
. o 50 164%a - ] 50 Lgokm e H - Ve
e SEXEGAL
— T T - ] —
1 L1} Ty aw ¥ L m 1y " a 1 e e (¥ "

Figure 3.10 Distribution of CPUA for smooth-hound AMuastelns mustelus.,
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Table 3.21 CPUA of smooth-hound Mustelus musitelus by stratum.

99-¢

{A) Amrigue survey area
Northern Phase | Phase 2
coastal area Cold season Warm season Cold season Warm season
{Stratum: 3-20m) Mean  S.D. Range Mean 8. D. Range Mean 8. D, Range Mean S.D. Range
Banc d'Arguin 28.5 56.5 0.0 ~  130.7 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ .0 0.0 c.0 0 ~ 0.0
Other 56 169 0o~ 30.7 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 3.0 0.0 ~ 0.0
{B) Al-Awarn survey area
g Phase | Phase 2
E Stratum Cold scason Warm season Cold season Warm $eason
3 Mean  S.D. Range Mean S.D. Ran_ge Mean S, D. Range Mean S.D. Range
3-20m - - M - - - - - 8130 1.1254 247 ~ 3,082.2 2.468.0 22737 7129 ~ 57154
20-30m 0.0 0.0 0.0 ~ 0.0 1,663.9 1,728.3 3228 ~ 4,095.6 0.0 6.0 0.0 ~ 0.0 4,006.0 55471 0.0 ~ 103373
= 30-80m 24.9 704 0.0 ~ 199.1 8.4 203 0.0 ~ 50.2 27.5 77.8 0.0 ~ 220.1 891.2 11447 0.0 ~ 29420
72 80-200m 0.0 0.0 0.0 ~ 0.0 e 0.0 9.6 ~ 0.0 0.0 0.0 ag ~ 4.0 18.7 28.9 9.8 ~ 50,0
200-400m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 - - - 0.0 0.6 0.0 ~ 0.0
400-600m - - - - - - - - - - - - - -
3-20m . R - . 0.0 0.0 0.0 ~ 0.0 3.8 15.1 0.0 ~ 504 0.0 0.0 2.0 - 0.0
_ 20-30m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 2.0 0.0 ~ 0.0
£ 30-80m 0.9 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
S 80-200m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 - 0.0 0.C 0.0 0.0 ~ 0.0
200-400m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
400-600m - - - - 0.0 0.0 0.0 ~ 0.0 - - - - - - - -
3-20m - - - - 0.0 0.0 3.0 ~ 0.0 3.0 9.0 0.0 ~ 27.0 0.0 0.0 0.0 ~ Q.0
20-30m 0.0 0.0 0.0 -~ 0.0 a.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.6 0.0 0.0 0.0 ~ 0.0
—g 30-80m 0.0 (.0 0.0~ 0.0 277 60,2 0.0~ 1899 0.0 .0 0.0 ~ 0.0 97.0 3000 0.0 ~ 9993
A 80-200m 0.0 0.¢ 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 c.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
200-400m 0.0 0.0 &0 ~ 0.0 0.0 0.0 e ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
400-600m - - - - - - - - - - - - - - -

Remarks. 8. D.: standard deviation, - : no trawl.



Table 3.22 Stock size estimates of smooth-hound Mustelus mustelus.

(A) Awrlgue survey area

Area Stock size in tonnes
Subarea Stratum it Phase 1 Phase 2 -
km? Cold season Warm season Caold seasom Warm scason
North Bane d'Arguin 4,741 135 0 0 0
3-20m 5,912 i3 0 0 0
 Tolal T 10,653 168 0 0 o
95% contidence interval 207 +0 +0 +0
CV: coetlicient of variation 57% 0% 0% 0%
(B) All-Awamn survey area
Area Stock size in tonnes
Subarea Stratum in Phase 1 Phase 2 -
Koy’ Cold scason Warm season Cold season Warm scason
North 3-20m 5,912 - - 4,806 14,501
TTT20-30m 1,200 e 2,150 0 AT
30-80m 2,924 73 24 80 2,808
80-200m 1,147 0 0 0] 19
_ 200-400m 936 0 0 - 0
Total 12200 73 2,174 1,887 22,677
93% contidence interval +129 +3.309 3,360 :H3,(W
CV: coctlicient of variation 100% 31% 51% 33%
Central ~ 3-20m 2,783 - o U 0
20-30m 835 0 0 o 0
30-80m 2,870 0 0 0 0
80-200m 2,767 0 0 0 0
200-400m 1,453 0 0 0 0
400-600m R48 - 0 - -
~Total 8,773 o 0 10 0
95% confidence interval 0 +0 128 +)
'CV- coeltivient of variation 0% 0% 100% 0%
South 3-20m 1,485 - 0 4 0
-~ 2030m 805 0 0 0 o
30-60m 2,640 0 73 0 256
80-200m 3,025 0 0 0 0
200-400m 904 0 0 0 0
~ Total 8,949 0 73 4 256
95% contidence interval +0 £105 413 +531
CV: cocfficient of variation 0% 69% 160% 93%
All 3-20m i0,180 - - 0 4,321 1,591
20°30m 2930 0 2,150 0 5,169
30-80in 8,434 73 97 80 3.154
80-200m 6,939 0 0 0 19
200-400m 3,383 0 0 0 0
__400-600m 848 - 0 B -
Total 22.534 73 2247 4,902 22,933
95% confidence inlerval £121 +2 386 42,043 8,383
CV: coefficient of variation 100%% 30% 51% 35%

Remark. - : no trawi.
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2) Sencgalese hake Merluccius senegalensis

The pereentage of bycateh in Senegalese hake cateh in Phase 1 was not known, but it is very likely
that the Benguela hake Merluecivs polli could have been captured along with this species. This was
confirmed by a re-identification study done in the CNROP laboratory on a sample of specimens captured
in Phase 1.

[t should therefore be kept aware that the results obtained for this species in Phase 1 risk being
masked by Benguela hake by catch. On the other hand, in Phase 2, these two species were carelully sorted
and precise data were obtained for each species. The conclusions presented below are thus based mainly
on Phase 2 results. Data related to the Benguela hake are also indicated for reference.

The Senegalese hake, distributed over the East Atlantic from the coasts of Northwest Africa
(Morocco) to those of Guinea, is a demersal species that occur at water depths between 15 and 500m (Fish
Base). In the territorial waters of the IRM, the Senegalese hake oceurs over the continental shelf and the
continental slope at a water depih of 800m. But it is mostly found at depths between 200 and 600m, with
a maximum density between 150 and 300m (Dah er ., 1991).

The Benguels hake occurs in the tropical portion of the East Atlantic, off West Africa, from
Mauritania to Angola. According to certain reports, it is also found in Southwest Africa ncar Cape Frio,
off Namibia. It inhabits depths between 50 and 600m, its habitat being of the bathydemersal type
{FishBase).

a) Distribution of CPUA

Figures 3.17.1 and 3.11.2 show the CPUA distribution of the Senegalese hake and the Benguela hake.
The CPUA mixed both hakes in Phase | is shown in these Figures, but the following restricts to Phase 2.
It appears that both species migrate during the warm season toward deeper areas: while in the cold season
they were found in watcr depths of about 30m, in the warm season they occurred at over 80m in water
depth. For both species, high CPUA was concentrated at depths below 200m, a phenomenon more
accentuated in the warm season. This result is compatible with the migration from inshore to offshore
observed during the warm season by the CRODT/CNROP (1988).

While the Bengueta hake was distributed mainly south of Cape Timiris, the Senegalese hake is
distributed over a very wide area.

In the Amrigue survey area, none of them was collected in the survey period.

b) CPUA by stratum

Tables 3.23.1 and 3.23.2 show the CPUA observed at each stratum in each area for the Senegalese
hake and the Benguela hake. The CPUA mixed both hakes in Phase 1 is shown in these Tables, but the
following restricts to Phasc 2. Except tor a single case, the mean CPUA by stratum in both species was the
highest at the 200-400m stratum, whatever the season. The mean CPUA by stratum of the Senegalese
hake was high in the Northern area, while that of the Benguela hake was high in the Central and Southern
arcas, particularly high at 200-400m stratum in the warm season (4,541 and 6,317 respectively).
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¢) Stock size

Tables 3.24.1 and 3.24.2 show estimates of the stock size for the Scnegalese hake and the Benguela
hake. As it is likely that the estimated stock size in Phase | actually included both specics, the results
obtained in Phase 2 arc fivst described separately for cach speeies, and then presented for both.

The estimaie of the total stock size for the Senegalese hake in the cold and warm seasons in Phase 2
was 2,731 and 2,032 tonnes respectively (95% confidence interval respectively of 122,021 and k1,461
fonnes, CV of 44 and 21%). The estimate of the total stock size for the Benguela hake was 4,749 and
14,505 tonnes respectively (95% confidence inferval of 2,279 and 310,600 tonnes, CV of 16 and 23%).
As for the peographical distribution of the total stock size for the Senegalese hake, the Northern area
represented between 67 and 78%, with this ration progressively declining from north to south. For the
Benguela hake, the Cenfral and Southern areas represented respectively 53-75% of the total. In terms of
vertical distribution, the Senegalese hake comprised 52% at the 80-200m stratum in the cold scason (not
surveyed at the 200-400m stratum in the Northern arca) and 68% at the 208-400m stratum, while the
Benguela hake occupied 50% and 90% at the 200-400m stratum in the cold and warm seasons
respectively. During the warm season, the stock size of both species was concentrated at the 200-400m
stratum, while in the cold season it teuded to migrate into shallower waters. Of course, the estimated stock
size of both species did not include the stocks at water depths over 400m (where the stock size in the
Central arca was cstimated from a single trawl: 1,679 tonnes), and the stock size estimation in the entire
area was underevaluated.

Considering both specics together and thut Senegalese hake stocks did include those of the Benguela
hake in Phase |, estimalted stock size was, in survey order, 11,264, 13,578, 7,480 and 16,537 tonnes. The
total stock size of both species together was low in the cold season and high in the warm season. The
Central area comprised 50-70% of the total stock size while the 200-400m stratum took up 55-88% (Phase
2 cold season excepted). Also, analyzing stock composition frotn the resulis in Phase 2, the Benguela hake
seemed to be dominant, with 63% in the coid season and 88% in the warm season. While Dah et al (1991)
indicated that the Sencgalese hake was the most among the three hake species (the two above and the
common hake Merfuccins merluceins) caught in the IRM territorial waters, Phase 2 results suggest an
evolution in stock composition of the hake species (also, the common hake was not caught).
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Table 3.23.1 CPUA of Senegalese hake Merluccius sencgalensis by stratum.

(A) Amrigue survey area

Northern Phase 1 Phase 2
coastal area Cold season Warm season Cold season Warm season
{Stratum: 3-20m) Mean 8. D, Range Mean  S.D. Range Mean S.D. Range Mean  §.D, Range
Banc d' Arguin 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.¢ 0.0 0.0 ~ 0.G 0.0 0.0 0.0 ~
Other 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.9 0.0 0.0 2.0 ~ 0.0 0.0 0.0 0.0 ~

(B) Al-Awam survey area

b Phase 1 Phase 2
E Strotum Cold season Warm season Cold season Warm season
7 Mean S.D. Runge Mean 5. D. Range Mean 5. D. Range Mean  S. D. Range
3-20m - - - - - - - - 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~
20-30m 0.0 0.9 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 2.3 3.0 0.0 ~ 9.8 0.0 0.0 0.0 ~
'é 30-8Cm 261.2 498.6 0.0 ~ 1,448.0 1.0 2.3 0.8 ~ 4.0 303.9 7132 0.6 ~ 2.057.2 0.0 ¢.0 0.0 ~
;_o- $3-200m 573.9  979.9 0.0 ~ 1,705.4 T4.4 60.9 54 ~ 1204 10977 13933 2002 ~ 27028 2920 3639 0.0 ~
200-400m  1.201.9 606.3 561.6 ~ 1.767.1 1,281.2 500.3 9333 ~ 1,855.0 - - - - 1.083.7 566.6 7417 ~ 17452
400-600m - - - - - - - - - - - - - - -
3-20m - - - - 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 00 ~
_ 20-30m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~
:E 30-80m 613 116.4 0.0 ~ 3385 G.0 2.0 0.0 ~ 0.0 4.3 82 0.0 ~ 242 0.0 0.0 0.0 ~
8 80-200m 668.2 7291 0.0 ~ 2,086.2 298.1 507.4 0.0 ~ 12873 243 26.6 0.0 ~ 65.1 68.1 770 58 ~ 2
200-400m  2.,759.9 1,6204 1,0720 ~ 44570 4,798.5 24922 23430 ~ 90337 186.0 159.5 0.0 ~ 377.2 2321 i81.8 3535 ~ 4
400-600m - - - - 1.979.0 0.0 19790 ~ 19790 - - - - - - -
3-20m - - - - 0.0 0.0 ¢.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~
20-30m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 ¢.0 ~ 0.0 0.0 0.0 6.0 ~
§ 30-80m 1446 2316 0.0~ 6932 0.0 0.0 0.0 ~ 0.0 7.1 12.7 0.0 ~ 39.3 0.0 0.0 0.0 ~
& 80-200m 401.1 547.0 0.0 ~ 1,511.0 292.8 350.0 0.0 ~ 168L% 26.8 47.0 0.0 ~ 147.8 43.5 208 54 ~
200-400m  1,094.2 11,1536 2770~ 19114 1,942.0 [.307.4 3252 ~ 31019 131.% 237.5 0.0 -~ 394.7 6.0 8.3 Pl o~
400-600m - - - - - - - - . - - - - - -

Remarks. 8. D.: standard deviation, - : no trawl. The CPUA in A/-Awam survey area of phase 1 seems 1o include Aferfuccius polii.
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Table 3.23.2 CPUA of Benguela hake Merluccius polli by stratum.

(A) Amrigue survey area

Northern Phase 1 hase 2
coastal area Cold season Warm season Cold season Warm season
(Stratum: 3-20m} Mean S, D. Range Mean 8. D. Range Mean  S.D. Range Mean $.D. Rangz
Banc d'Arguin 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
Qther 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0

(B) Al-Awam survey area

g Phase | Phase 2
‘_f:,E Stratum Cold season Warm season Coid season Warm season
& Mean _ S.D. Range Mean . D. Range Mean S D, Range Mean 3. D. Range
3-20m - - - - - - - - 8.0 0.0 0.0 - 0.0 0.0 0.0 0.0 ~ 0.0
20-30m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 .0 0.0 0.0 ~ 0.0
= 30-80m 261.2 498.6 0.0 ~ 1,348.0 10 2.5 0.0 ~ 6.0 0.9 2.6 0.0 ~ 7.5 0.0 0.Q 6.0 ~ 0.0
:2 80-200m 373.9 §79.9 0.0 ~ 1,705.4 74.4 60.9 354 ~ 120.4 71.7 113.5 00~ 2025 1.6 1.4 0.0 ~ 2.7
200-400m  1.201.9 606.3 5616 ~ 1.767.1 12312 300.3 9333 ~ 1,833.0 - - - - 1434 1374 0.0 ~ 273.2
400-600m - - - - - - - - - - - - - - - -
3-20m - - - - 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.G 0.0 ~ 0.0
_ 20-30m 0.0 0.0 0.0 ~ 0.0 0.0 6.0 0.0 ~ 0.0 0.9 .0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
E 30-80m 61.3 116.4 0.0 ~ 3395 0.0 6.0 0.0 ~ 0.0 239 354 0.0 ~ 101.5 0.0 0.0 G0 ~ 0.0
S 80-200m 668.2 729.1 0.0 ~ 2.086.2 298.1 507.4 0.0 ~ 1,287.5 489.9 537.4 3.7 ~ 15654 369.8 848.3 0.0 ~ 22756
200-400m  2,759.9 L6204 10720 « 44570 47985 24922 23150 ~ 90337 1.461.7 661.8 6713 ~ 27911 45413 27827 2369.0 ~ 83683
400-600m - - - - 1.579.0 0.0 19790 ~ 1.579.0 - - - - - - - -
3-20m - - - - 0.0 0.0 0.0 ~ C.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
20-30m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 (.0 0.0 0.0 ~ 0.0
ﬁ 30-80m 144.6 231.6 C.0 ~ 6932 0.0 0.0 0.9 ~ 0.0 424 3236 0.0~ 1.101.3 0.0 0.0 0.0 ~ 0.0
& 80-200m 401.1 347.0 0.0 ~ 1,5311.0 292.8 350.0 0.0 ~ 1.68L9 160.9 226.1 37~ 737.9 15347 1329 0.0 ~ 3645
200-400m  1,094.2 L1356 2771 ~ 19114 1,942.0 13074 5252 ~ 3,101.9 255.0 62.5 203.8 ~ 3243 8,317.0 44007 33191 ~ 11.36%.2

400-600m - - - : . . : ; : - . - - ; ; -

Remarks. §. D.: standard deviation, - : ne trawl, The CPUA in Al-dwam survey area of phase 1 seems 10 include Merfuccius senzgalensis .



Table 3.24.1 Stock size estimates of Scnegalese hake Merluceius senegalensis,

(A) Amrigue survey area

Area Stuck size in tonnes _
Subaren Stentum in Phase 1 Phase 2 T
Kk’ Cold scason Warm scason Cold season Warm scason
North Bane d'Arguin 4,741 0 0 ¢ 0
3-20m 5,912 0 0 .
T Total 10,653 0 0 0 0
95% confidence interval +0) +0 +0 0
CV: coefficient of variation 0% 0% 0% 0%
(B) Al-Awam survey area
Area Stock size in tonnes
Subarea Stratum in Phase 1 Phase 2
ki Cold season Warm season Cold scason Warm season
North 3-20m 5,912 - - 0 ¢
20-30m 1,290 0 0 3 0
30-80m 2,924 764 3 889 0
80-200m 1,147 658 85 1,259 335
200-400m 930 1,125 1,199 - 1,023
Tolal 12,209 2,547 1,287 2,151 1,358
95% confidcnee interval +[,811 +1,674 +3,301 2,315
CV: coeflicient of variation 35% 21% 55% 29%
Central 3-20m 2,783 - ] 0 0
20-30m 835 0 0 0 0
30-80m 2,870 176 0 12 0
50-200m 2,767 1,849 825 67 189
200-400m 1,453 4,010 6,971 270 337
400-600m 848 - [,679 - .
" Total 8,773 6,033 9475 350 526
95% conlidence interval +3,178 +5,777 213 4307
CV: coeflicient of variation 22%% 16% 34% 209%
South 3-20m 485 - 0 0 0
20-30m g0s 0 [ 0 o
30-80m 2,640 382 0 19 0
80-200m 3,025 1,213 &85 gl [32
200-400m 294 1,088 1,930 131 16
Total 8,949 2,683 2,816 730 148
95% confidence interval 11,656 32,143 +203 163
CV: coceflicient of variation 39% 33% 61% 25%
All 3-20m 10,180 - 0 0 0
20-30m 2.930 0 o 3 T
30-80im 8434 1,322 3 920 0
80-200n 6,939 3,721 1,796 1.407 655
200-400m 3,383 6,222 10,101 401 1,377
400-600m 848 - 1,679 - -
Total 22,534 11,264 13,578 2. 73t 2,032
95% confidence interval 4,348 +7,186 +2,021 +1,461
CV: coefficient of variation 17% 13% 44% 21%

Remarks, - : no frawl. The stock size inlf-hwam survey arca of phuse | seems to include Merfuceius polli .
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Table 3.24.2 Stock size estimates of Benguela hake Merfuccius polli,

(A) Amrigue survey area

Area Stock size in tonnes
Subarea Stratum in Phase | Phase 2

km? " Cold scason Warm season Cold season Warn season

North Bane d'Arguin 4,741 0 0 0 0

3-20m 5,912 4] 0 0 0
" “Toral 10,653 T o o T

95% conlidence interval 0 +0 g2y +0

CV: coellicient of variation % 0% 0% 0%

(B) Al-Awam survey area
Area Stock size in tonnes
Subarea Stratum in T Phase 1 Phase 2

k! " Cold serson Warm season Cold season Warm season

MNorth 3-20m 5912 - - 0 0
T T20530m 1,290 0 ) )

30-80m 2,924 764 3 3 0

80-200m 1,147 658 85 82 2

__200-400m %6 1,125 1,199 - 136
fotal 12,209 2347 1287 85 LS

93% contidence inlerval 1811 £1,674 1203 +354

CV: coefficient of varialion 35% 21% 89% 54%

Central 3-20m 2,783 - 0 1} 0
20-30m 815 0 0 IR 0

30-80m 2,870 176 0 69 0

80-200m 2,767 1,849 825 1,356 1,023

200-400m 1,433 4,010 6,971 2,123 6,598

400-600m 848 - 1,679 - -

Total 8,773 6038 T 947s T 35i8 0 7620

95% confidence interval +3,178 +3,777 £1,646 +5,319

CV: cocthicient of variation 22% 16%% 19% 29%

South 3-20m 1,485 - 0 0 0
20730m 805 o 0 0 0

30-80m 2,640 382 0 376 0

80-200m 3,025 1,213 885 487 468

200-400m 954 1,088 £,930 253 6,279

© Fotal 8945 2,683 2816 Tie TeTAT

Y5% confidence interval £0,656 L2143 1048 16,538

CV: cocllicient of variation 39% 13% 31% 38%

All 3-20m 10,180 - 0 0 0

20-30m 2,930 0 N 0 0 0

30-80m: 8,434 1,322 3 447 9]

80-200m 6,939 3,721 1,796 1,925 1,493

200-d400m 3,383 6,222 10,101 2,377 13,012
400-600m 848 - 1,679 - -

Total 22534 1L264 13,578 4749 C 14,505

95% conlidence interval £4,348 7,186 +2.279 E10,600

CV: cocflicient of variation [7% 13% [0%, 23%

Rumarks - : no trawl. The stock size in Al {wem survey area of phase | seems 1o include Merfuccins senegalensis.
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3) John dory Zeus faber

The John dory is a species distributed all over the world. It is found in the East Atlantic from Norway
to South Africa, as well as in the Mediterrancan and in the Black Sca. It is a benthopelagic species, usually
solitary, occurring near the sea floor at waler depths between 5 and 400m (FishBase). In the terriforial
waters of the IRM, it is found over the entire continental shelf between 20 and 250m in water depth. The
most individuals, however, were observed over sandy and muddy bottom between 50 and 100m in waler
depth (Dah er af., 1991).

a} Distribution of CPUA

Figure 3.12 shows the CPUA distribution of thc John dory by survey season. This species is
distributed over the survey arca, but in the cold season, it was found near the coast and in great quantities.
Regardless of season, the John dory was registered in highest numbers at the 80-200m stratum. As it
happens with the two hake species mentioned above, it seems to migrate in the warm season toward
deeper areas. Summner migration deepwards of the John dory across the continental shelf and slope was
reported by Jossc ef Gareia (1986).

[n the Amrigue survey arca, none of this species was caught through the survey.

by CPUA by stratuin

Table 3.25 shows the CPUA obtained at each stratum in each area for the John dory, The maximum
value 2,721 was observed in the Phase 1 cold scason at the §0-200m stratum in the Central area.
Repardless of season, the mean CPUA by stratum was in every area higher at the 80-200m stratum
(variation interval throughout the survey: 16-418). The mean CPUA at the 80-200m stratum was higher in
the cold season than in the warm scason. In the cold scason, it was higher in the Central area or in the
Southern area, but in the warm season, higher in the Northern area.

¢} Stock size

Table 3.26 shows estimates of the stock size for the John dory. The total stock size was significant in
the cold season (3,014 and [,428 tonnes in Phase order) and fow in the warm season {514 and 477 tonnes
in Phase order). In both seasons, the total stock size was more in Phase 1. On the geographical distribution
of the tolal stock size, the Central area (Phase 1) or the Southern area (Phase 2) represented 51% and 57%
in the cold season respectively, wlhile in the warm season, the Norther area represented 45% and 51%
respectively. As for its vertical distribution, the 80-200m stratum took up about 70% of the total regardless
of season, the 30-80m stratum representing approximately 30%.

Stock size decrease of the John dory observed in the warm season (that is, its increase in the cold
season) suggests a summer migration northwards, as reported by Domain (1980): from July to September,
numerous individuals are dispersed onto the cold northem regions.
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(A) Phase 1 cold season

{B) Phasc 1 warm scason
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Figure 3.12 Distribution of CPUA for John dory Zeus faber .
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{A) Amrigue survey area

Table 3.25 CPUA of John dory Zeus faber by stratum,

Northern Phase 1 Phase 2
coastal area Cold season Warm season Cold season Warm season
(Stratum: 3-20m) Mean  8.D, Range Mean S.D. Range Mean  S.D. Range Mesn S.D. Range
Bane d'Arguin 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ G.0 0.0 0.0 0.0 ~ 0.0
Other 0.0 0.0 0.0 ~ 0.0 0.0 0.4 0.0 ~ 0.0 0.0 0.6 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
(B) Al~dwam survey area
5 Phase | Phase 2
,’E Stratum Cold seascn Warm season Cold sesson Warm season
& Mean  S.D. Range Mean S.D. Range Mean 5. D. Range Mean  S.D. Range
3-20m - - - - - - - - .0 0.0 0.0 ~ 0.0 0.0 4.0 0.0 ~ 0.0
20-30m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 8.0 0.0 ~ 0.0 00 0.0 0.0 ~ 0.6
T 3C-30m 193 245 0.0 ~ 659 33.1 445 0.0~ 980 73 149 0.0 ~ 415 322 592 60~ 1586
2 80-200m 224.8 188,7 904 ~ 3405 1191 93.1 185 ~  204.0 118.7 81.3 259 ~ 171.1 130.4 79.4 382 ~ 184.6
200-400m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 - - - - 0.0 0.9 0.0 ~ 0.0
400-600m - - - - - - - - - - - - - - - -
3-20m - - - - 0.0 G.0 0.0 ~ Q.0 0.0 0.0 0.0 ~ 0.0 0.0 2.0 0.0 ~ 0.0
- 20-30m 0.1 0.3 4.0 ~ 0.5 0.0 0.0 0.0 ~ 9.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
E 30-80m 194.0 276.1 0.0 ~ 943! 15.1 419 0.0 ~ 147.0 60.8 44.2 0.0 ~ 129.2 17.1 49,1 0.0 ~ 136.7
8 80-200m 417.6 818.7 0.0 ~ 27207 313 25.0 26 ~ 79.0 I31.1 93.0 00~ 2715 442 27.6 202 ~ 94.3
200-400m 0.0 0.0 00 ~ 0.0 0.6 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 3. 7.3 0.0 ~ 14.7
400-600m - - - 0.0 0.0 0.0 ~ 0.0 - - - - - - - -
3-20m - - - - 0.0 0.0 30 ~ 0.0 59 17.6 0.0 ~ 52.8 (.0 0.0 0.0 ~ 0.0
20-30m 6.2 26.5 05 ~ 52.7 0.0 0.0 0.0 ~ 0.0 2.2 4.0 0.0 ~ 8.2 0.0 0.0 0.0 ~ 0.0
£ 30-80m 8.7 915 0.0 ~ 2414 115 £6.2 00 ~ 494 77.8 70.4 0.0 ~ 2319 27 4 0.0 ~ 215
A $0-200m 2411 2133 524 ~ 5608 399 3%.2 0.0 ~ 116.8 170.6 112.0 392 ~ 366.6 16.2 13.6 0.0 ~ 358
200-400m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 3.0 ~ 0.0 0.0 0.0 6.0 ~ 0.6 ¢.0 6.0 0.0 ~ 0.0
400-600m - - - - - - - - - - - - - -

Remarks. 8. D.: standard deviation, - 1 no trawl,



‘Table 3,26 Stock size estimates of Johm dory Zeus fuher,

(A) Aririgue survey area

Area Stock size in tonnes
Subiirea Stratum in Phase | Phase 2
km? Cold season Warm scason Cold seasan Warm scason
North  Bane dArguin 4,741 0 0 0 0
3-20m 5,912 0 0 0 0
T Total 00633 I R o
95% confidence interval 10 () L0 +0
CV': cocfficient of variation 0% 0% 0% 0%
(B) Al-Awam survey area
Aren Stock size in tonnes
Subarea Stratum in Phase 1 Phase 2
km' Cold season \Warm season Colil season Warm season
North 3-20m 5912 - - B 0 0
" 20-30m 1.290 0 o 7 o 0
30-B0m 2,924 57 47 21 94
80-200m 1,147 258 137 137 150
200-400m 936 0 0 - 0
_ Totl 12,200 34 Ty 159 a4
95% contidence interval 1294 4190 £230 +323
CV: coeflicient of variation 41% 35% 35% 33%
Central 3-20m 2,783 - 0 0 0
T 20-30m 85 + 0 0 0
30-80m 2.870 557 43 1735 49
80-200m 2,767 I, 156 47 363 122
200-400m 1,453 0 0 [§] 5
400-600m 848 - 0 - -
Total 8773 1,712 130 YA Vi
95% confidence inierval +1,457 L35 £223 k102
CV: coeflicient of variation 44% 31% 17% 30%
South 3-20m 1,485 - 0 9 0
20-30m 805 23 0 2 0
30-80m 2,640 234 31 206 7
80-200m 3,025 729 121 516 49
200-400m 994 0 0 0 [t
T petal | 8049 T 987 N 732 T
95% confidence interval £508 183 +277 +27
CV: coefficient of variation 26% 28% 17% 31%
All 3-20m 10,180 - 0 L 9 0
20-30m 2.930 24 0 T 0
30-80m 5,434 847 171 401 150
80-200m 6,939 2,143 3d4d 1,0l6 321
200-400m 3,383 0 0 4] 5
400-600m 348 - 0 B - -
© Total 2233 3004 514 T 428 477
95% confidence interval +1,806 +§87 +466 +237
CV: coefticient of variation 271% 19% 12% 21%
Remarks. - : no trasvl, +: less than 1 tonne.
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4} White grouper Epinephelus aeneuy

The white grouper is distributed along the East Atlantic coasts of western Africa, down to the south ol
Angola, and also in the South Mediterrancan. 1t is a demersal species found al reefs or sandy and muddy
bottoms, at water depths between 20 and 200m (FishBase). In the territorial waters of the IRM, it occurs
mainly at the reefs of the coast south of Cape Timiris, at the depths between 10 and 60m, while juveniles
inhabit inshore walers hetween 25 and 55 m water depih (Dah et af., 1991).

#) Distribution of CPUA

Figure 3.13 shows the CPUA distribution of the white grouper. This species was found at water
depths of less than 80m. [t was found to be distributing over a wider area in the warm season. In the cold
season, it was rare to find it north of Cape Timiris. The CPUA of the whitc grouper was not high
throughout the survey. According to Domain (1980), the white grouper migrates between north and south;
in the warm season (August-October), it occurs between 19 and 232 N, then it descendds southwards when
the water temperature lowers; in February-March, it is found between 10 and 16° N, then it migrales again
northwards in April, when the water temperature rises again. The cold and warm seasons in this survey
corresponded respectively to April-May and September-October, and the results obtained were
compatible with the observations ol Domain (1980).

by CPUA by stratum

Table 3.27 shows the CPUA for the white grouper obtained at each stratum in each area.

I the Amrigue survey area, the mean CPUA by area was less than 1, except that of 4 in the Phasc |
cold season.

In the A/-Awam survey area, the mean CPUA by stratum in cach area did not exceed |15 throughout
the survey.

¢) Stock size
‘Table 3.28 shows cstimates of the stock size for the white grouper.

In the Amrigue survey area, the total stock size in each season varied between 3 and 24 tonnes. This
difference is not very significant considering the amplitude of the 95% confidence interval.

In the Al-Awam survey area, the total stock size in each season varied between 141 and 545 tonnes.
As for the geographical distribution of the total stock size in Phase 2, in which data were obtained at the
3-20m stratum, the Central area comprised 45% in the cold season, and the Northern area 88% in the
warm seasot [n terms of vertical distribution, the 3-20m stratum comprised 49-85% of the total (higher
ratio in the cold season).
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Figure 3.13 Distribution of CPUA for white grouper Epinephelus aeneus .
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{A) Amrigue survey area

Table 3.27 CPUA of white grouper Epinephelus aeneus by stratum.

Northern Phase | Phase 2
coastal area Cold season Warm season Cold season Warm season
(Srratum: 3-20m)  Mean 3. D. Range Mean  S.D. Range Mean S.D. Range Mean S.D. Range
Banc d' Arguin 0.0 0.0 0.0 ~ 0.0 0.6 1.7 0.0 ~ 6.0 0.8 2.2 0.0 ~ 8.1 0.6 1.4 0.0 ~ 4.6
Other 4.0 11.9 00 ~ 358 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
{B) Al-Awam survey area
& Phase 1 Phase 2
_§ Stratum Cold stason Warm segson Cold season Warm season
& Mean S, D, Range Mezn  5.D. Range Mean S.D. Range Mean 3.D. Range
3-20m - - - - - - - - 1.8 4.9 0.0 ~ 12.9 35.3 319 115 ~ 3.4
20-30m 139 35.3 0.0 ~ 79.4 147 254 0.0 ~ 38.8 16.2 323 0.0 ~ 64.7 57.4 75.7 0.0 ~ 1432
< 30-80m 0.0 0.0 0o~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 4.0 0.0 ~ 0.0 47.5 164.5 60 ~ 4714
ﬁ 80-200m 0.0 0.0 040 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 Q.0 0.0 0.0 ~ 0.0
200-400m 0.0 0.0 0.0 ~ 0.0 0.0 6.0 0.0 ~ 0.0 - - - - 0.0 0.0 0.0 ~ 0.0
400-600m - - - - - - - - - - - - - - - -
3-20m - - - - 23.2 355 0.0~ 2017 22.9 37.1 00~ 2102 10.9 234 0.0 ~ 723
- 20-30m 115.0 140.6 0.0 ~ 319.3 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 2.0 0.2 0.5 0.0 ~ 1.0
.E 30-80m 642 177.2 0.0 ~ 6067 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
5 80-200m 0.0 .o 0.0 ~ 0.0 .0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ ¢.0 0.0 2.0 0.0 ~ 0.0
200-400m 0.0 0.0 0.0 ~ 0.0 2.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
400-600m - - - 0.0 0.0 0.0 ~ 0.0 - - - - - - - -
3-20m - - - - 510 528 0.0 ~ 156.1 30.8 43.5 240 ~ 19,1 20.4 3358 0.0 ~ 823
20-30m §7.2 52.8 0.0 - 164.6 3.8 6.6 6.0 ~ 1.4 0.0 0.0 4.0 ~ 0.4 23 4.5 0.0 ~ 2.2
£ 30-80m 0.0 0.0 0.0 ~ 0.0 14 4, 00~ 139 0.0 0.0 0.0 ~ 0.0 0.6 2.0 0.0 ~ 6.7
A 80-200m (0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ .0 0.0 0.¢ 0.6 ~ 0.0
200-400m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 G0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 ¢.0 0.0 0.0 ~ 0.0
400-600m - - - . - - - - - - - - - -

Remarks. 5. D.: standard deviation, - : no trawl.



Table 3.28 Stock size estimates of white grouper Epinephelus aenens,

(A) Amrigue survey area

Aren Stock size in tonnes
Subarea Stratem in Phase L Phase 2 -
km? Cold season Witrne season Cold scason Warm scason
Morth Danc d'Arguin 4,741 0 3 o 3
3-20m - 5,912 A 0 LU 0
© Total 10653 24 S 4 3
95% confidence interyval 42 £S5 6 15
CV: coetticicnt of variation 100% 67% 73% 56%
(B) Al-Awam survey area
Area Stock size in tonnes
Subarea Stratum in Phase 1 Phase 2
km? Cold season Warm season Cold season Warm season
North 120m 5012 - - I 200
20-30m 1,290 20 19 21 74
30-8m 2,924 ( ] 0 197
80-200m 1,147 0 0 0 0
200-400m 930 0 0 - 0
T Towl 12200 200 It 32 480
05% conlidence interval £52 +d45 166 +548
CV: coeflicient of variation 100% 100% T4% 42%
Centrai 3-20m 2,783 - ] 70 64 30
20-30m &35 9% 0 0 ¥
30-80m 2,870 184 0 0 0
80-200m 2,767 0 0 0 0
200-400m 1,453 0 0 U 0
400-600m 848 - 0 - -
" Fotal ”78.7:13 280 70 ¢ 64 ET)
95% confidence interval +356 +104 EL1O +50
CV: cocfficient of virtation 56% 37% 62% 55%
South 3-20m 1,485 - 76 46 30
C2030m 805 70 3 0 T2
30-80m 2,640 0 4 0 2
80-200m 3025 0 0 0 O
200-400m 994 0 0 { 0
T Total T 8049 70 82 6 Y
95% conltidence interyal £130 £H01 +72 +38
CV: coctficient of variation 35% 34% 47% 50%
All 3-20m 10,180 - 6 20 269
T 2030m 29300 137 22 21 T
30-80hm 8,434 184 4 0 199
80-200m 6,939 6 0 0 0
200-400m 3,383 0 0 ¢ 0
400-600m 8438 - 0 - -
C Total 22334 YT 172 T 545
95% conlidence interval +439 =161 L167 +342
CV: coefficient of variation 44%, 30% 36% 37%

Remarks. - : no trawl, +: less than | tonne.



5)  Meagre Argyrosomus regins

The meagre is distributed in the Last Allantic from Norway to Gibraltar and in Congo, as well as in
the Mediterranean and in the Black Sea. Tt is a benthopelagic specics that lives atong the coasts al water
depths between 15 and 300m, near the bottom of the continental shelf, at surface or middle layers
(FishBasc).

a) Distribution of CPUA

Figure 3.14(1) shows the CPUA distribution of the meagre. [n the survey area, this species was found
along the coast at water depths of less than 80m. Frequency of occurrence was high in the warm season
and south of Cape Timiris. The individuals captured by the Amrigue were all juveniles (see 3.4.6); they
were more numerous in the Phase 2 warm season. 1t is known that individuals of this species, both adult
and immature, wigrate along the coast or between the coast and offshare depending on the water
temperature (Fish Basc). Also, according to Dah et «f. (1991), the adult individuals, alter having spawned
in the Bane d’Arguin and in Lévrier Bay between March and June, migrate in Oclober southwards and
toward Sencgal following the expansion of the upwellings. They siay in January and February between 12
and 14° N, and then start feeding migration north around February, when water temperature begins to rise
again, and reach again their spawning grounds. However, according to Tixerant (1974) and Limouzy
(1981), the immature individvals, particularly those less than 20 em in size, stay throughout the year in
Lévrier Bay or in the Banc d’Arguin. Results obtained in the present survey probably indicate the
migratory routes, the descent sonthwards in the cold season, the ascent northwards in the warm season or
the standing of immatures in Mauritanian waters.

b) CPUA by stratum
Table 3.29 shows the CPUA for the meagre obtained at cach stratum in cach region.

{n the Amrigne survey area, the meagre was collccted only in the warm season. The mean CPUA by
area was lower than 10,

[n the A{l-Aweam survey area, the meagre was found in all arcas and three scasons cxcept in the Phase |
cold season, but the mean CPUA at each stratum in each area did not exceed 222 (highest value achieved
in the Phase 1 warm season at the 3-20m stratem in the Southern area).

¢) Stocksize
Table 3.30 shows estimates of the stock size for the meagre.

[n the Amrigue survey area, the total stock size in the warm seasons was 11 and 72 tonnes by Phase
respectivery. This difference was not much significant considering the amplitude of the 95% confidence
interval (respectively 15 and -E61 tonnes).

As for the Al-Awam survey area, shown below are the results of Phase 2, for which were obtained the
data related to the 3-20m stratum, the main distribution area for this species. The estimate of the total
stock stze in the cold and warm seasons was respectively 1,264 and 442 tonnes, with a 95% confidence
interval respectively of 960 and 578 tonnes and a CV of 47 and 43%. in terms of geographical
distribution of the total stock size, the stock size in the Northern area accounted for 66% of the total in the
cold season and the Central area 54% in the warm season. As for the verticat distribution, the stock size at
the 3-20m stratum comprised between 66 and 99% of the total in both seasons, but concentration was
much higher in the cold season.
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Figure 3.14(1) Distribution of CPUA for meagre Argyrosomus regius .
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{A) Amrigue survey area

Table 3.29 CPUA of meagre Argyrosomus regius by stratum.

Northern Phase | Phase 2
coastal areg Cold season Warm season Cold season Warm seasen
{(Straum: 3-20m) Mean  S.D. Range Mean S.D. Range Mean S.D. Range Mean S.D. Range
Banc d'Arguin 0.0 0.0 00 ~ 0.0 0.4 1.1 0.¢ -~ 42 0.0 0.0 0.0 ~ 0.0 3.5 10.0 0.0 ~ 36.4
Other 0.0 0.0 0.0 ~ 0.0 1.6 5.7 0.0 ~ 19.7 0.0 0.0 0.0 ~ 0.0 9.4 19.9 0.0 ~ 33.3
{B) Al-Awam survey area
£ Phase 1 Phase 2
_S' Stratum Cold season Warm season Cold sezson Warm season
7 Mean  S.D. Range Mean  S5.D. Range Mean S.D. Range Mean  S.D. Range
3-20m - - - - - - - - 142.0 240.5 0.0 ~ 5350 14.0 27.9 0.0 559
20-30m 0.0 0.0 6.0 ~ 0.0 168.4 2401 0.0 ~ 35093 0.0 0.0 0.0 ~ 0.0 0.0 .0 .0 0.0
?;: 30-80m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.¢ 0.0 0.0 0.0 ~ 0.0 321 595 0.0 1353
:2 §50-200m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 ¢.0 0.0 0.0
200-400m 0.0 0.0 0.0 ~ 6.0 0.0 0.0 0.0 ~ 0.0 - - - - 0.0 0.0 0.0 0.0
400-600m - - - - - - - - - - - - - -
3-20m - - - - 30.3 71.6 00 ~ 2087 1142 358.9 0.0 ~ 14362 70.2 215.5 0.0 §43.6
- 20-30m 0.0 0.0 6.0 ~ 0.0 15.2 30.3 0.0 ~ 50.6 0.0 0.0 0.0 ~ 0.0 13.6 27.1 0.0 543
E. 30-80m 0.0 0.0 00 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 10.9 344 0.0 108.7
S 50-200m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.9 0.0 ~ 0.0 0.0 0.0 G.0 0.¢
200-400m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 00 ~ 0.0 0.0 0.0 0.0 0.0
430-600m - - - - 0.0 0.0 0.0 ~ 0.0 - - - - - - -
3-20m - - - - 221.9 4156 0.0 ~ 1.1489 642 100.1 0.0 ~ 3021 8.5 10.9 0.0 279
20-30m 38 6.5 0.0 ~ 11.3 0.0 0.0 0.0 ~ 0.0 It 2.2 0.0 ~ 4.4 22 33 0.0 6.9
§ 30-80m 0.0 .0 0.0 ~ 0.G 0.0 0.0 0.0 ~ 0.0 3.9 12.9 0.0 ~ 42.8 46 14.9 0.0 49.7
3 80-200m 0.0 0.0 6.0~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 0.0
200-400m 0.0 0.0 0.0 ~ 0.0 0.0 6.0 0.0 ~ 0.0 0.0 0.0 t.0 ~ 0.0 0.0 0.0 0.0 0.0
400-600m - - - - - - - - - - - - - - - -

Remarks. S. D.: standard deviation, - : no trawl.



Table 3.30 Siock size estimaics of meagie Argyrosontus regius.

(A) Amrigue survey area

Area Stock size in tonnes
Subarea Stratm in Phasc 1 Phase 2

kit Cold season Warm scason Cold season Warm scasen

North Banc d'Arguin 4,741 0 2 0 17

3-20m 5,912 0 10 0 56
Total 10,653 0 I 0 T

95% conflidence interval +0 15 4.0 61

CV: coefticient of variation 0% 86% 0% 64%

{B) Al-Awam survey arca
Area Stock size in tonnes
Subarea Stratum in Phase 1 Phase 2

ki Cold season Warm season Cold season Warm season

North 3-20m 5912 - 840 83
T 20-30m 1,200 i 0 207 77 B Y

10-80m 2,924 0 0 0 9d

80-200m 1.147 0 1] ] 0

200-400m 236 0 0 - 0

Total 12,209 0 217 840 176

935% confidence interval +0 +405 EGBS 207

CV: coellicient of variation 0% 7% 4% 58%

Central 3-20m 2,783 - 84 318 195

20-30m 835 0 13 0 i

30-80m 2,870 0 0 0 31

80-200m 2,767 0 0 0 0

200-400m 1,453 0 0 0 0

400-600hn 848 - 0 - -
I T T % & N 97 318 238

95% conlidence inlerval L0 £135 +678 +445

CV: coefficient of variation (%% 55% T9% 67%

South 3-20m 1,485 - 330 95 13

20-30m 803 3 0 | 2

30-80m 2,640 ] 0 10 13

80-200m 3,025 0 0 0 0

200-400m 994 ) 0 U ]
Total 8,949 1 S0 106 T2

95% conlidence interval +8 +663 +163 £32

CV: coefficient of variation 100% 66% 48% 48%

All 3-20m 10,180 - 414 1,233 291
2030m 2,930 3 230 1 Rk

30-80m 8,434 0 0 10 138

80-200m 6,939 0 0 0 0

200-400m 3,383 0 0 0 0

400-600m RER L 0 - -
Total 22,534 3 64 1,264 KR

95% confidence interval +7 1740 960 +378

CV: coefficient of variation 1 00% 42% 47% 43%

Remark. - - no trawl.



6)  West African goatfish Pseudupeneus prayensis

The West African goatfish is found in the East Atlantic from Moroceo (Agadir) to Angola. It is a
demersal specics inhabiting sandy or muddy bottoms at water depths between 10 and 300m (FishBase).

a)  Distribution of CPUA

Figure 3.14(2) shows the CPUA distribution for the West African goatfish. This species was found fo
be distributing mainly in waters shallower than 80m in water depth. The relatively high CPUA was
obtained, regardless of the season, in the area south of Cape Tumiris, but if often occurred also in the
Northern area in the warm season. According to Dah e af. (1991), the West Alfrican goatfish does not
undertake great migrations and is generally found south of 19°N. When eventually going beyond Cape
Timiris in the hot season, no significant concentration would be obscrved at the level of Cape Blane. The
results obtained in the present survey were compatible to those observations,

by CPUA by stratum
Table 3.31 shows the CPUA for the West African goatfish at each stratum in each area.

In the Amrigue survey area, the mean CPUA by stratum had a maximum value of 16 (in the other arca
in the Phase 2 warm scason), but was less than 10 elsewhere.

In the dl-sbwam survey area, the CPUA by stratum was, in the Northern area, less than 100 at all strata

regardless of the season. But in many cases, it exceeded 100 at the three strata in water depths less than
80m in the Central and Southern areas.

e) Stock size
Table 3.32 shows estimates of the stock size for the West African goatfish.

In the Amrigue survey area, the estimates of the total stock size for this species was between 22 and 37
tonnes (except for 137 tonnes in the Phase 1 warm season). This difference between the total stock size of
cach season was not much siguificant considering the amplitude of the 95% confidence interval. The
stock size in other arca occupied over 70% of the total in all seasons.

In the Al-bram survey area, the total stock size declined in survey order except in the Phase | cold
scason: 3,308, 2,963 and 2,440 tonnes respectively (95% confidence intervals respectively of + 1,889, &
4,462 and 11,669 tonnes, CV of 25, 43 and 19%). The stock size in the Central arca accounted for
50-76% of the total stock size in thosc thrce seasons. As for the vertical distribution, the stock size at the
3-20m stratuin accounted for 88% of the total in the Phase 2 cold season., Conversely, in the warm season,
the total stock size was spread around the three strata at water depths shallower than 80m. In Phase 1, the
ratios were 29, I8 and 53% from the shallower to the deeper stratum, while in Phase 2 they were 40, 36
and 24%. Those seasonal characteristics of the vertical distribution of the stock suggest a migration from
inshore to offshore for this species.
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{A) Phase 1 cold season

(B3) Phase | warm season
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Figure 3.14(2)

Distribution of CPUA for West African goatfish Pseudupeneus prayensis .
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(A) dmrigue survey area

Table 3.31 CPUA of West African goatfish Pseudupeneus prayensis by stratum.

Northern Phase 1 Phase 2
coastal arca Cold season Warm season Cold season Warm season
(Stratum: 3-20m)  Mean 8. D. Range Mean 8.D. Range Mean S.D. Range Mean 8.D. Range
Bane d' Arguin 25 5.3 0.6 ~ 14.9 8.8 229 0.0 ~ 85.1 0.0 0.0 0.0 ~ 0.0 0.2 0.6 0.0 ~ 2.4
Other 4.2 12.5 0.0 ~ 37.6 16.2 20.5 00 ~ 55.0 54 14.6 0.0 ~ 56.4 3.6 %4 0.0 ~ 25.0
{B) Al-Awam survey area
= Phase ] Phase 2
_‘E Stratum Cold season Warm season Cold season Warm season
& Mean S, D. Range Mear  S.D. Range Mean S.D. Range Mean 8. D. Range
3-20m - - - - - - - - 39.2 ns 0.0 ~ 70.2 5.1 10.3 0.0 ~ 20.5
20-30m 3.9 8.6 0.0 ~ 19.3 14,2 27.1 0.0 ~ 54.8 60.1 115.8 0.0 ~ 233.7 75.5 1247 1.0 ~ 219.5
'T;. 30-8Cm 15.0 27.7 0.0 ~ 0.6 4.1 4.3 0.0 ~ 1.5 6.6 16.3 0.0 ~ 46.8 747 1113 0.0 ~ 279.7
% 80-200m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.9 1.5 0.0 ~ 27
200-400m G.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 - - - - 0.0 ¢.0 0.0 ~ 0.0
400-600m - - - - - - - - - - - - - - - -
3-20m - - - - 2484.9 367.7 0.0 ~ 1,322.8 771.3  1,808.3 4.3 ~ 74212 287.5 3929 0.6 ~ 10644
_ 20-30m 497.0 345.0 0.0 ~ 1.753.6 3778 3322 330~ 7346 35.0 52.8 0.6~ 1is.4 4220 4843 7.3 ~ 11300
.E 30-80m 73.5 171.8 G0 ~ 459.1 2313 434.6 0.0 ~ 13719 239 42.8 0.0 ~ 135.3 61.9 R8.6 G0 ~ 2729
8 80-200m 0.0 0.0 0.0 ~ 0.0 0.5 1.7 0.0 ~ 58 20 6.2 0.0 ~ 19.6 0.0 0.0 0.0 ~ 0.0
200-400m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.6 0.0 G.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
400-600m - - - 0.0 0.0 0.0 ~ 0.0 - - - - - - - -
3-20m - - - - 196.4 2257 0.0 ~ 3752 153.7 164.6 0.0 ~ 4497 7.1 94.0 2.6 ~ 247.5
20-3Cm 6.1 8.1 0.0 ~ 15.3 3213 2152 873 ~ 5105 68.9 76.1 6.3 ~ 1770 338.4 539.5 2.7 ~ 1,257.1
'——'-; 30-80m 37.3 83.9 0.0 ~ 2849 4034 77135 0.0 ~ 2,4293 371 45.1 0.0 ~ 1347 75.6 123.3 0.0 ~ 3940
& 80-200m 0.0 0.0 0.0 ~ 0.9 0.0 0.6 0.0 ~ 0.0 0.0 &0 0.9 ~ 0.0 0.0 0.0 0.0 ~ 0.0
200-400m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 8.0 0.0 ~ 0.0
400-600m - - - - - - - - - - - - - - -

Remarks, S, D.: standard deviation. - : no trawl,



Table 3.32 Stock size estimates of West African goatfish Pseudupencus prayensis,

(A) Amrigue survey aren

Area Stock size in fonnes
Subarea Stratwm in Phase 1 Phase 2
k'’ Cold season Witrin season Cold season Warm season
North Banc d'Arguin 4,741 12 42 0 |
3.20m 5,912 25 96 32 21
Total 10,653 Y 137 32 T
95% conlidence interval k46 87 £} 24
CV: coefhicient of variation 71% 32% 0% 97%
(B) Al-Awam survey aren
Area Stock size in tonnes
Subarea Stratum in Phase { Phase 2
km? " Cotd season Warm season {old scason Warm season
North 2-20mm 3.912 - - 232 30
70-30m T2 5 BT 77 o1
30-80m 2924 a4 12 19 219
80-200m 1,147 0 0 0 [
200-400m 936 0 0 - 0
T Total 12,209 43 30 329 347
95% conlfiderce intcrval £53 =2 +£244 1446
CV: coeflicient of variation 68% 00% 28% 43%
Central 3-20m 2,783 - 081 2,146 800
20-30m 835 415 35 33 352
30-80m 2,870 211 664 69 178
80-200m 2,767 0 1 5 0
200-400m 1,453 0 0 0 0
00-660m 848 - 0 - -
T Toral 8773 626 1,662 © 2,253 1,330
953% confidence interval 1949 +1,057 43,499 +[,043
CV: coetficicnt of variation 61% 28% 56% 27%
Sonth 3-20m 1,485 - 292 228 129
TT20-30m 805 TS 259 56 334
30-80m 2,640 99 1,065 98 200
80-200m 3,025 0 0 0 0
200-400m G944 0 0 0 0
Total 8,949 103 1,615 382 763
93% contidence: interval +199 +1,402 1306 £769
CV: coelficient ol variation 80% 41% 25% 33%
Al 3-20m 10,180 - 973 2,606 Y60
20-30m 72,930 425 592 166 883
30-80m 8434 347 1,741 186 596
80-200mm 6,939 0 1 5 1
200-400m 3,383 0 0 0 0
400-600m 848 B - 0 - . -
Total 22,534 772 3,308 2,963 2,440
95% confidence interval +1,136 +1,889 +4 462 +1.669
CV: coefficient of variation 51% 25% 43% 9%

Remark. - 2 no trawl.
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7)  Bluespotied seabream Pagrus caeruleosticius

The Huespotted seabream is distributed in the East Atlantic from Poriugal and the Strait of Gibraltar
down to Angola and in the Mediterranean, it is a benthopelagic species inhabiting over hard bottom at
waler depths down to 200m (FishBase).

a) Distribution of CPUA

Figure 3.15 shows the CPUA distribution of the bluespotted seabream. This species was widely
distributed at water depths less than 80m. This distribution was centered at the 3-20m stratum, where high
CPUA was obtained. The bluespotted scabream was also widely found in the Amrigue survey area.
According to Dah er af. (1991), the biuespolied seabream inhabits, along the IRM coast, waters shallower
than 50wm. Particularly, it would be found in great quantities south of Cape Timirts, in the Bane d*Arguin
and, above all in the hot season, in Lévrier Bay, Results of this survey confirmed those observations.

b) CPUA by stratum
Table 3.33 shows the CPUA for the bluespotted seabream at each stratum in cach area.

In the Amrigue survey area, the mean CPUA by stratun peaked at 19 (in the other area in the Phase 1
warm season). All individuals of this species captured by the Amrigue were juveniles (see 3.4.6).

As for the Al-Awam survey area, only the results obtained in Phase 2 are presented here. ln the cold
season as in the warm season, the mean CPUA by stratum in each area was highest at the 3-20m stratum,
Geographical distribution of the mean CPUA at the 3-20m stratum shows seasonal characteristics. In the
cold season, the CPUA increased from the Northern area to the Southern area (respectively 275, 1,013 and
1,100}); in the warm season, it decreased from north to south (respectively 6,952, 406 and 344).

¢) Stock size

Table 3.34 shows cstimates of the stock size for the bluespotied seabream. The total stock size in
Phase 2 clearly increased between the cold season and the warm season, from 6,381 to 43,180 tonnes
(95% contidence interval respectively of 3-8,816 and *.14,553 tonnes, CV of 42 and 67%). In the cold
season, lhe stock size in the Central area accounted for about 50% of the total, and the Northern area
occupied 95% of the total in the warm season. Over 95% of the total stock size in the cold and warm
scasons was concentrated at the 3-20m stratum.

Stock concewiration in the Central area observed in the cold season and the concentration in the
Notthern area observed in the warm season suggest that the bluespotted seabream exhibits the spawning
migration (spawning sporadically between spring and autumn, Fish Base) along the coastline.
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(A) Phase | cold season

(1) Phase [ warm season
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Figure 3.15 Distribution of CPUA for bluespotted seabream Pagrus caéruleosﬁctits .
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(A} Amrigue survey area

Table 3.33 CPUA of bluespotted seabream Pagrus caeruleostictus by stratum.

Northern Phase 1 Phase 2
coastal area Cold season Warm season Cold season Warm season
(Sratum: 3-20m) Mean 8. D, Range Mean 8. D. Range Mean S.D. Range Mearn S.D. Range
Banc d'Arguin 8.6 13.2 0.0 ~ 3le [.7 4.3 0.0 ~ i6.8 34 6.0 0.0 ~ 16.9 12,3 363 00 ~ 1309
Other 0.0 0.0 3.0 ~ 0.0 18.9 60.9 0.6 ~ 2121 Q.1 0.6 0.0 ~ 22 0.0 0.6 00 ~ 0.0
(BY Al-Awam survev area
g Phase | Phase 2
E Stratum Cold season Warm s2ason Cold season Warm season
& Mean  S.D. Range Mean S, D. Range Mean 3, D. Range Mean  S.D. Range
3-20m - - - - - - - - 274.7 384.1 00~ 11023 69515 97858 14493 ~ 21,8063
20-30m 0.0 6.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 6.0 20.2 40.5 00 ~ 81.0 34.6 41.7 50 ~ 82.3
= 30-80m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.6 0.6 0.0 ~ 0.0 31.3 45.0 0.0 ~ 130.3
2 80-200m 0.0 0.0 0o~ 00 0.0 0.0 0.0~ 00 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0o~ 00
200-400m 0.0 0.0 0.0 ~ 0.0 0.0 0.9 0.0 ~ 0.0 - - - - 0.0 0.0 0.0 ~ 4.0
400-600m - - - - - - - - - - - - - - - -
3-20m - - - - 2700 386.8 0.0 ~ 13032 1.013.3 35705 0.0 ~ 14,379.5 405.5 569.7 040 ~ 21921
- 20-30m 50.6 68.4 0.0 ~ 144.8 194.2 227.2 49 ~  460.1 %4 18.8 0.0 ~ 37.5 11.2 215 0.0 ~ 434
E 30-80m 33.0 39.6 0.0~ 1794 ¢.0 0.0 0.0 ~ 0.0 56.7 188.0 0.0 ~ 6236 60.5 151.4 0.0 ~ 6053
& 80-200m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 1.3 4.1 0.0 ~ 12.9 0.0 0.0 0.0 ~ 0.0
200-400m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.6 0.0 0.0 ~ 0.6 0.0 0.0 0.0 ~ 0.0
400-600m - - - - 0.0 9.0 0.0 ~ 0.0 - - - - - - - -
3-20m - - - - 8737 12708 0.0 ~ 3,529.9 1.099.8 1.123.9 22.6 ~ 3.539.1 3341 402.5 00 ~ 1.189.0
20-30m 59.5 103.0 00 ~ 1785 83.2 12.1 715 ~ 96.4 100.3 76.9 257 ~ 180.4 i31.4 139.1 64 ~ 3079
= 30-80m 0.0 0.0 0.0 ~ 0.0 30.1 158.3 0.0 ~ 5006 8.6 24.9 0.0 ~ 83.0 7.1 23.5 0.0 ~ 78.1
& 80-200m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
200-400m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 00 ~ 0.0 0.0 9.9 0.0 ~ 0.0 8.0 4.0 0.0 ~ 0.0
400-600m - - - - - - - - - - - - - - - -

Remarks, 8. D.: standard deviation. - : no trawl.



Table 3.34  Stock size estintates of bluespotied seabream Pagrus caeritleostictus.
H 1

(A) Awmrigue survey area

Area Stock size in fonbes
Subarea Stratum in Phase 1 Phase &
it Cold season Warm season Cold season Warm season
North Bane &' Arpuin 4,741 41 8 16 58
_3-20m 5912 0 112 | ¢
Total 10,653 40 120 17 58
95% contidence interval +49 16k +17 +134
CV: coellicient of variation 51% 87% 44% 76%
{B) Al-Awam survey arca
Aren Stock size in tonnes
Subarea Stratum in Phase [ Phase 2
km? Cold season Warm season Cold season Warm season
North 3-20m 5,912 - ] - 1,624 AL,097
20-30m [,290 [ 0 26 45
30-80m 2,924 0 0 0 91
80-200m 1,147 0 0 0 0
200-400m 936 0 0 - 0
T Total 12,200 0 0 1,650 41,233
95% confidence interval 10 +0 1,144 +24,572
CV: cocfficient of variation 0% % 52% 70%
Cenlral 3-20m 2183 - 751 2,820 ___Lliﬂ_
20-30m 835 42 162 . 9
30-80m 2,870 us 0 163 174
80-200m 2,767 0 0 4 0
200-400m 1,453 0 0 0 0
_400-600m 848 - 0 - -
Total 8773 137 913 2994 1311
95% confidence interval +134 +811 +0.698 1,328
CV: coetlicient of variation 42% 32% 83% 34%
South 3-20m 1485 . 1,298 1,634 511
20-30m 805 It S A Y 106
30-80m 2,640 0 132 23 14
80-200m 3,025 0 0 0 &
200-400m 994 0 0 0 0
Total 3,919 48 1,497 1,737 636
95% confidence interval +124 £2,150 2,100 +778
CV: coefTicient of variation 100% 45% 32% 33%
All 3-20m 10,180 - 2,049 6,077 42,737
20-30m 2,930 B 229 EE 160
30-80m 8,434 95 132 I[85 284
80-200m 6,939 0 0 4 0
200-400m 3,383 0 0 0 0
400-600m 818 - 0 - o
Total 22,534 185 2410 6,381 43,180
95% conlidence interval +193 +2.383 +8.816 +14,553
CV: coeflicient of variation 40% 3% 42% 67%

Remark, - : no trawl.
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8)  Angola dentex Dentex anpolensis

The Angola dentex is distributed in the East Atlantic from Moroeco to Angola. It is a demersal
speeies inhabiting very different kinds of bottom at water depths between 15 and 300m (FishBase).

a) Distribution of CPUA

Figure 3.16 shows the CPUA distribution of the Angola dentex. In the Phase | cold season, this
species was found at water depths between 20 and 200m. In the following seasons, it onty appeared in the
Southern arca or in the Central area, in a localized manner. The CPUA was cqually low.

According fo Dah ef af. (1991), in Mauritanian territorial waters, the Angola denfex occurs in great
quantities north of Cape Timiris, but numerous individuals would migrate to deeper waters in the warm

season. In the cold season, this species would be spread around in arcas shaflower than 180m.

It is not known whether or not the results that the distribution observed in the present survey is not
compatible with those observations, and that Angola dentex captures were rare, could be explained by

displacements or migrations outward the survey arca, or by an exhaustion of resources, etc.

[t is also considered that this specics was divided into the other Deatex species at the identification
works on board,

In the dmrigue survey area, none of this species was caught through the survey.

b) CPUA by stratum

Table 3.35 shows the CPUA for the Angola dentex at cach stratum in each area. In the Phase | cold
season, the mean CPUA at the 80-200m stratum in the Northern area was relatively high, 235. Cxcept for

this case, the mean CPUA by stratum was lower than 100, particularly in Phase 2 when it never exceeded
5.

¢) Stock size

Table 3.36 shows estimates of the stock size for the Angola dentex. The total stock size declined
clearly in survey order: respectively 785, 219, 8 and 9 tonnes. The reason of a rapid decrease in its stock
size is not known as abovementioned. In the Phase 1 cold season, the total stock size (785 tounes with a
95% confidence interval of 2566 tonnes and a CV of 38%) was more or less equally distributed between
the Northern, Central and Southern areas. The 80-200m stratum comprised 66% of the total. In the Phase
| warm season and in the Phase 2 cold season, the stock existed only in the Southern area, while in the
Phase 2 warm season, it did only in the Central area.
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(A) Phase 1 cold season

(B) Phase 1 warm scason
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Figure 3,16 Distribution of CPUA for Angola dentex Dentex angolensis .
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(A) Amrigue survev area

Table 3.35 CPUA of Angola dentex Dentex angolensis by stratum.

Northern Phase | Phase 2
coastal area Cold season Warm season Cecld season Warm season
(Stratum: 3-20m) Mean S DU Range Mean  S.D. Range Mean S.D. Range Mean S.D. Ranae
Banc d'Arguin Q.0 0.0 0.0 ~ 0.0 .0 0.0 0.0 ~ 0.0 0.0 0.6 00 ~ 0.0 6.0 0.0 0.0 ~ 0.0
Other 0.0 0.0 0.0 ~ 0.0 0.0 0.0 00 ~ 0.0 0.0 0.0 00 ~ 0.0 0.0 0.0 0.0 ~ 6.0
(B) Al-Awam survey area
a8 Phase 1 Phase 2
__Ei Stratum Cold season Warm season Cold season Warm season
& Mean 8. D. Range Mean 8. D. Range Mean  S.D. Range Mezn  S.D. Range
3-20m - - - - - - - - 0.0 0.0 0.0 ~ 5.0 0.0 0.0 0.0 ~ 0.0
20-30m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 6.0 0.0 0.0 ~ 0.0 Q.0 0.0 0.0 ~ 0.0
= 30-80m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 4.0 0.0 0.0 0.0 ~ 0.6
E 80-200m 235.1 334.5 00~ 6180 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
200-400m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 - - - - 0.0 4.0 0.0 ~ G.¢
400-600m - - - - - - - - - - - - - - -
3-20m - - - - 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 6.0 0.0 0.0 0.0 ~ (.0
— 20-30m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
E 30-80m 437 130.1 0.0 ~ 4316 0.0 0.0 0.0 ~ 0.0 Q.0 0.0 0.0 ~ ¢.0 0.0 0.0 0.0 ~ 0.0
5 80-200m 65.2 1220 0.0 ~ 380.1 0.0 0.0 0.0 ~ 0.4 0.0 0.0 0.0 ~ 0.0 34 6.4 0.0 ~ 16.7
200-400m 0.0 0.0 0.0 - 0.0 ¢.0 0.0 0.0 ~ 0.0 0.6 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
400-600m - - - - 0.0 0.0 0.0 ~ 0.0 - - - - - - - -
3-20m - - - - 0.0 0.0 0.0 ~ 0.0 0.9 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
20-30m 3.2 55 0.0 ~ 9.5 0.0 0.0 G0 ~ 0.0 0.0 8.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
'% 30-80m 54.0 127.G 0.0 ~ 3794 57.5 111.0 0.0 ~ 2652 0.9 0.0 0.0 ~ 0.0 0.0 0.C 0.0 ~ 0.0
A &0-200m 213 18.5 0.0 ~  130.3 221 65,1 0.0 ~ 1957 2.8 8.4 .0 ~ 25.1 ¢.0 0.0 0.0 ~ G0
200-400m 0.0 ¢.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
400-600m - - “ - - - - - - - - - - - - -

Remarks. 8. [.: standard deviation, - : no trawl.



Table 3.36 Stock size estitnates of Angola dentex Pentex angolensis.

(A) Amrigue survey area

Area Stock size in tonnes
Subarea Stratum in Phase { Phase 2
knid Cold season Warm season Colid season Warm season
North Bane d'Arguin 4,741 0 it ] 0
3-20m 5,912 0 0 0 0
Fotal 10,653 0 0 o 0
93% conlidence interval +0 () 0 &0
CV: coellicient of variation 0% 0% 0% 0%
{(B) Al-Awam survey arca
Area Stock size in tonnes
Subarea Siratum in - Phase 1 Phase 2
kmd Colil season Warm scason Cold season Warm scason
North 3-20m 5,012 - - 0 0
TTa030m L2000 e 0 N
30-80m 2.924 0 0 i} 0
30-200m 1,147 270 0 0 0
200-400m 936 0 0 - 0
© iotal 12,209 270 o e 0
95% contidence inteeval £402 £0 10 10
CV: coetficient of variation 82% 0% 0% 0%
Cenirul 3-20m 2,783 - 0 0 0
20-30m 835 o T Ta” 0 0
30-80m 2,870 125 0 0 0
80-200m 2,767 181 0 0 9
200-400m £,453 0 0 0 0
400-600m 848 - 0 - -
" lotal 8.773 306 0 o o 9
Y3% confidence interval 307 +0 +() +9
CV: coelficiend of variation 50% 0% 0% 2%
South __3-20m 1,485 - 0 o 0
20-30m 805 3 ¢ 0 0
30-80m 2,640 i43 152 0 0
80-200m 3,025 64 67 3 0
200-400m 994 0 0 0 0
Total g§949 21 21 8 0
95% confidence inlerval +279 +219 Hi2 +0
CV: coeflicient of variation 60% 52% 100%% 0%
All 3-20m 10,180 - 0 0 - 0
""""" 2030m 2,030 3 0 0 T
30-80m 8,434 268 152 0 0
¥0-200m 6,939 513 67 8 9
200-400m 3,383 0 ] 0 0
400-600m 348 - 0 -
Tolal 22,534 785 219 8 9
95% confidence interval +566 226 +15 12
CV: coefticient of variation 318% 52% 100% 72%

Remark. - : no trawl,
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9)  Canary dentex Dentex canarionsiy

The Canary dentex is distributed in the East Atlantic from Cape Bojodor and Western Sahara
occidental to Angola. 1t is a benthopelagic species that inhabits various substrata, particularly near rocky
botfoms at water depths of up to 150m (exceptionally, 450m). This specics forms small schools, but
large-size individuals are probably solitary (FishBase).

a}y Distribution of CPUA

Figure 3.17 shows the CPUA distribution of the Canary dentex. This species was widly distributed at
water depth less than 80m. [t was also present in the Amrigue survey area,

b) CPUA by stratom

Table 3.37 shows the CPUA for the Canary dentex at each stratum in each area, In the Amrigue survey
area, the mean CPUA by area was generally below [0. In the Al-Awamn survey area, the Canary denlex
occurred in all areas and seasons. The mean CPUA by stratum peaked at 476 at the 3-20m stratum in the
Northern area in the Phase 2 cold season. Except for that value, the mean CPUA by stratum was lower
than 200, and often even lower than 100, with the depth-dependent trend © lower the value as the depth
increased.

¢) Stock size
Table 3.38 shows estimates of the stock size for the Canary dentex.

In the Amrigue survey area, the total stock size of this species varied between 21 and 123 tonnes.
After a peak value recorded in the Phase 1 cold season, the total stock size decreased until the Phase 2 cold
season, then went up again in the warm season. But those variations were not significant considering the
95% confidence interval of the total stock size it each season. The other arca accounted for over 50% of
the total stock size,

As for the total stock size of this species in the Al-wam survey area, only Phase 2 results are
presented here, during which period data on the 3-20m stratum were recorded. The total stock size in the
cold and warm seasons was respectively 3,099 and 1,383 tonnes, with a 95% confidence interval of &
[,107 and +399 tonnes and a CV ot 42 and 49%. In both phases, the Northern area occupied about 90%
of the total stock size, and the 3-20m stratum accounted for over 90% of the stock size in the Northern
area.
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{A) Phase 1 cold season

(B) Phase 1 warm season
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Figure 3.17 Distribution of CPUA for Canary dentex Denfex canariensis .
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{A) Amrigue survev area

Table 3.37 CPUA of Canary dentex Dentex canariensis by stratum.

Northern Phase 1 Phase 2
coastal area Cold season Warm season Cold season Warm season
(Stratum: 3-20m) Mean S D. Range Mean S.D. Range Mean S.D. Range Mean S D. Range
Banc d'arguin 12.2 26.1 0.6 ~ 8.4 4.6 16.1 9.0 ~ 36.5 1.0 3.2 0.0 ~ 12.2 0.0 0.0 0.0 ~ 6.0
Other 11.0 22.1 0.6 ~ 36,4 7.4 9.8 0.0 ~ 31.7 28 5.3 0.0 ~ 150 [2.6 23.1 0.0 ~ 62.5
{B) Al-Awam survey area
% Phase 1 Phase 2
S Stratum Cold season Warm season Cold season Warm season
% Mean S.D. Range Mean S.D, Range Mean 8. D. Range Mean S.D. Range
3-20m - - - - - - - - 476.1 582.7 29~ L7276 187.1 226.6 0.0 ~ 4959
20-30m 6.6 14.8 0.0 ~ 3 533 386 0.0 ~ 821 31.2 37.3 0.0 ~ 75.1 7.7 116.7 0.0 ~ 2118
= 30-80m 9.7 159 0.0 ~ 382 3.0 32,1 0.0 ~ 822 11,7 19.6 0.0 ~ 38.5 19.8 303 0.0 ~ 80.5
':2 80-200m 0.0 0.0 0.0 ~ .0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
200-400m 0.0 .0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 - - - - c.0 0.0 0.0 ~ 0.0
400-600m - - - - - - - - - - - - - - -
3-20m u - - - 95.4 84.6 0.0 ~ 239.5 21.5 26.0 0.0 ~ 64.0 23.9 37.1 0.0 ~ 97.2
_ 20-30m 128.1 185.7 0.0 ~ 3971 318 67.5 213 ~ 168.8 i.3 235 3.0 ~ 50 0.2 8.5 0.0 ~ 1.9
E 30-80m 132.8 262.6 0.0 ~ 923.8 60.6 208.2 0.0 ~ 721.9 14.6 18.7 0.0 ~ 35.8 10.8 290 0.0 ~ §2.0
3 80-200m 57.2 180.9 0.0 ~ 572.1 0.0 0.0 0.0 Q.0 50 15.7 0.6 ~ 49.5 0.0 0.0 0.0 ~ 0.0
200-400m 0.0 0.0 0.0 ~ G0 0.0 0.0 0.0 0.0 0.0 ¢.0 0.0 ~ Q.0 0.0 0.0 0.0 ~ 0.0
400-600m - - - - 0.0 0.0 0.0 0.0 - - - - - - - -
3.20m - - - - 3.5 5.6 0.0 13.9 239 49.4 0.0 ~ 35.3 0.8 1.3 0.0 ~ 3.5
20-30m 24,7 36.6 0.0 ~ 66.8 154.6 188.4 415 3721 54 30.2 6.1 ~ 95.7 0.0 0.0 0.0 ~ 0.0
"g,: 30-80m 4.4 8.3 0.0 ~ 21.0 141.2 446.6 0.0 14122 6.3 11.5 0.0 ~ 36.7 7.4 14,5 0.0 ~ 43.4
A 80-200m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
206-400m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
400-600m - - - - . - . - - . - - - -

Remarks. S. D.: standard deviation, - : no trawl.



Table 3,38 Stock size estimates of Canary dentex Dentex canariensis,

{A) Amrigite survey area

Area Stock size in tonnes
Subarca Stratum in N I'hase t Phase 2

k't Cold season Warm season Cold season Warm season

MNorth Banc d'Arguin 4,741 58 22 5 0
3-20m 3912 65 o 16 74
ol 10,633 123 6 21 e

939 confidence inierval 15 +30 +18 4161

CV: coelficient of variation 4%, 32% 46% 69%

(B} Al-sAwam survey area
Area Stock size in tonnes
Subarea Stratum in Phase ! Phase 2

kmz {’old season Warm season Cold season Warm season '

Narth 3-20m 5,912 - - 2815 1,106
20-30m 1,290 - 9 T 69 T N T T

30-80m 2,024 28 91 34 58

80-200m 1,147 0 0 0 0

200-400m 936 0 0 - 0
T TTotl . H2209 37 T T 139 2889 17264

95% contidence interval +36 +103 1,799 1626

CV: coeflicient oi variation 50% 29% 45% 53%

Central 3-20m 2,783 - 265 o0 67
20-30m 835 t07 o8 17 i

30-80m 2,870 381 174 42 31

80-200m 2,767 158 0 14 8]

200-400m £,433 0 0 0 0

400-660m 848 - 0 - -
Totat 8,773 T 636 s08 T T 08

935% confidence interval 1583 +383 165 +94

CV: cocfhicient of variation 43% 36% 24% 38%

South 3-20m 1485 - 5 35 i
TU030m 05 20 (24 41 0

30-80m 2,640 12 373 17 20

30-200m 3,025 0 0 0 ]

200-100m 994 U 0 0 0

T Total 8949 2 502 Toq 2

95% confidence interval +49 +709 £96 +27

CV: coethcient of variation 59% 76% 35% 36%

All 3-20m 10, 180 - 2H 2910 1,174
20-30m 2930 {33 262 TRy T T o0

3(-80m 8,434 421 037 93 1U8

80-200m 6,939 E58 0] 14 0

200-400m 3,383 0 1) t 0

-600m 848 - o u - -
el 22,534 765 1,170 T3099 1383

95% confidence interval 712 +890 1,107 £399
CV: coelticient of varialion 39% 37% 42% J9%

Remarks. - @ no trawl, +: less than 1 lonne.
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10y Red pandora Pageliny bellottii

The red pandora is found in the Atlantic coast [rom the Steait of Gibraltar down o Angola. It is a
subtropical demersal that forms schools generally at water depths of less than 100m (FishBase).

a) Distribution of CPUA

Figure 3.18 shows the CPUA distribution of the red pandora. This species was found to be widely
distributed over the continental shelf at water depths of less than 200m. s distribution is focused in area
at the water depths of 20-80m, where high CPUA was concentraied. In the wanu season, its distribution
became denser and high CPUA was centered at the 30-80m stratum. In the cold scason, high CPUA was
distributed in shallower aveas. This distribution paitern sugpests the stock of this species is divided in two
subpopulations, one in the Northern area and the other south of Cape Timiris,

According to Dah er al. (1991), the red pandora, like the white grouper and the West African goat[ish,
has an aftinity with Saharan species and undertakes a scasonal migration. The fact that in the warm season
the CPUA density and the frequency ol occurrence of high CPUA increase, suggests an enlargement of

the quantity of individuals that migrate into Mauritanian territorial waters.
b) CPUA by stratum
Table 3.41 shows the CPUA tor the red pandora by each stratum in each area.

In the dmrigue survey area, the mean CPUA by area did not exceed 6 {the red pandora was not
captured in the Phase 2 cold scason).

The mean CPUA by stratum for this species in the Af-beam survey area was low in the cold season
and high in the warm season at the 20-30m and 30-80m strata in each area, On the contrary, at the 3-20m
stratum, it was high in the cold scason and low in the warm season. The highest mcan CPUA by stratum
was more often observed at the 30-80m stratum in cach area, regardless of the season. Particufarly, the
mean CPUA at the 30-80n stratum in cach area in the warm season varied between 964 and 2,134 and,
except for two instances, it was close to 2,000.

¢) Stock size
Table 3.42 shows estimates of the stock size for the red pandora.

[n the Amrigue survey area, the estimate of the total stock size was between 13 and 29 tonnes, except
in the Phasc 2 cold season when this species was not caught. This difference was not much significant
considering the amplitude of the 95% confidence interval. The stock size in the Bane d’Arguin accounted
for 50 to 100% of the total.

In the Af-Awarmn survey area, presuming that the stock at the 3-20m stratum in Phase 1 was in the same
order as that in Phase 2, it would have meant that the total stock size was approximately 7,000 toanes in
the cold season and a little less than 20,000 tonnes in the warm season, relatively stable status,

Geographical and vertical distributions of the red pandora were studied in Phase 2. The total stock
size in the cold and warm seasons was respectively 6,826 and 16,748 tonnes, with a 95% confidence
interval of respectively 3,483 and 8,342 tonnes (CV of 25 and 18%). [n the cold season, the Northern,
Central and Southern areas each occupied approximately one-third of the total stock size, while the 3-20m
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and 30-80m strata cach accounted for half of the total. In the warm season, the respective ratio was 49, 36
and 15% Trom notth to south, while the 30-80m stratuin aceounted for 85% of the total,

Seasonal variations in this distribution pattern suggest a migration of the red pandora beiween north
and south as well as between coast and offshore.

The ratio of the red pandora stock to the total stock size of all captured specics was 1.9% in the cold
scason ad 4.2% i the warm seasou (see Table 3.20(b), L1 and 1V).
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(A) Phase 1 cold season

(B) Phase | warin season
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Figure 3.18 Distribution of CPUA for red pandora Pagelius bellottii .
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{A) Amrigue survey area

Table 3.39 CPUA of red pandora Pagellus bellottii by stratum.

Northern Phase | Phase 2
coastal area Cold season Warm season Cold season Warm season
{Stratum: 3-20m) Mean S D. Range Mean S, D. Range Mean S.D. Range Mean S.D. Range
Banc d'Arguin 6.2 7.3 0.0 ~ 323 1.5 32 0.0 ~ 10.9 0.C 0.0 0.0 ~ 0.0 X 7.4 0.0 ~ 27.3
Other 0.0 0.0 09 ~ 0.0 1.2 3.0 0.0 ~ 10.7 0.0 0.0 00 ~ 0.0 0.1 0.2 0.0 ~ 0.6
{B) Al-Awam survey area
§ Phase 1 Phase 2
_S' Stratum Cold season Warm season Cold season Warm season
7 Mezn  5.D. Range Mean S.D. Range Mean S.D. Range Mean S.D. Range
3-20m - - n - - - - - 3234 547.4 0.0 ~ 1,394.5 118.7 129.9 49.0 ~ 313.4
20-30m 36.5 1055 152 ~ 2729 235.6 274.9 185 ~ 6316 162.2 278.6 24~ 5782 958.0 964.1 3160 ~ 21031
_E 3G-80m 650.1 1.033.2 164 ~ 2,788.8 1.087.3 780.6 0.2 ~ 1,7822 84.9 214.6 0.0 ~ 6133 2,133.5 1.606.2 5823 ~ 44842
- 80-200m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
200-400m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 - - - - 0.0 0.0 0.0 ~ 0.0
300-600m - - - - - - - - - - - - - - - -
3-20m - - - - 188.5 303.8 0.0 ~ 10459 371.3 846.7 0.0 ~ 2,833.1 36.2 33.0 0.0 ~ 186.6
_ 20-30m 503.6 548.1 137.0 ~ 13153 1,058.7 561.8 255.4 ~ 14479 197.5 206.7 1.3 ~ 4820 4785 490.9 | 582 ~ 10843
.'_.E 30-80m 290.2 503.7 0.0 ~ 16128 2,667.6 24684 1.3 ~ 6,692.3 2520 335.8 0.0 ~ 10935 1,9002 20774 127.0 ~ 3.5063
6 80-200m 382 120.8 00~ 3820 23.5 49.4 0.0 ~ 138.0 147.4 463.7 0.0 ~ 145671 0.0 0.0 0.0 ~ 0.0
200-400m 0.0 0.4 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 3.0 ~ .0 0.0 0.0 0.0 ~ 0.0
400-600m - - - - 0.0 0.0 0.0 ~ 0.0 - - - - - - - -
3-20m - - - - 0.1 0.4 0.0 ~ 11 5.3 15.9 0.0 ~ 47.6 5.7 17.3 0.0 ~ 313
20-30m 110.8 1333 126 ~ 26235 388.0 241.0 159.1 ~ 6385 149.8 108.2 22,7 ~ 2843 46.3 79.8 00 ~ 165.1
'g 30-80m 374 84.0 .o~ 214.3 i,786.5 203235 31.8 ~ 59464 7359 11483 0.0 ~ 3.7689 964.4  1.976.5 0.0 ~ 63385
S §0-200m 0.0 0.0 0.0 ~ 0.0 0.0 C.0 0.0 ~ 0.0 1.1 3.3 0.0 ~ 10.0 0.0 0.0 0.0 ~ 0.0
200-300m 0.0 0.0 0.0 ~ 0.0 .0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
400-6G0m - - - - - - - - - - - - - - - -

Remarks. S. D.: standard deviation. - : no rawl,



Table 3.40  Stock size estimales of red pandora Pagellus bellottii,

(A) Amrigue survey area

Aren Stock size in tonnes
Subarea Stratum in Phase | Phase 2

kin? Cold scason Warm season  Cold season Wirm season

North Bane d"Avguin 4,741 29 7 0 12

3-20m 5912 0 7 0 i
Total 10,653 o T T S0 A

959 confidence interval +61 2 +{ 428

'€V coelficient of variation 04% 46% 0% 7i%

(B) Ai-Awam survey area

Aren Stock size in tonnes
Subarea Stratum in Phase | L Phase 2

ki Coli senson Wirm scason Cold season Warm season
North 3-20im 5,912 - - 1912 L UZQE._
T 20-30m 2% T2 T304 T Ty 1,236

30-80m 2,924 £,901 3,179 248 6,238

80-200m 147 0 0 0 0
200400 936 0 0 - 0

CTotal 12200 2012 3,483 U370 8,176

95% contidencu interval 2,031 12,123 1,677 +7,335

‘CV: coctlicicnt of variation 53% 27% 533% 23%

Central  3-20m 2,783 - 525 1,033 101
2(-30m 835 422 884 165 399

30-80m 2,870 833 7,650 723 5,479

80-200m 2,767 106 65 408 0

200-400m £,453 0 0 0 0

400-600m 848 - 0 - -
TTotal 8,773 1,360 9120 2329 7 5579

059 conlidence nterval +1,143 +5,286 ELTYY +4,296

CV: cocllicient of variation 36% 23% 33% 32%

South 3-20m 1,485 - + 1 i
20-30m 803 haY) 312 121 37

30-80m 2,640 151 4,717 1,996 2,546

80-200m 3,025 0 0 3 0

200-400m 994 0 0 G 0
ol 949 T TTaar 50200 2,128 2,593

95% confidence interval 251 44,135 2,059 +3.651

CV: coclticicnt of variation 40% 34% 43% 61%

- All _3-20m 10,180 - 525 2,953 812
20-30m 2,930 623 1,500 495 1673

30-80in 8,434 2,885 15,551 2,967 14,263

80-200m 6,939 106 63 411 0

200-100m 3,383 0 0 4 0

_ 400-60tn 848 - 0 - -

Tutal 22,534 3,613 17,641 6,826 16,748

95% contidence interval +2,351 *£7,538 +3,483 18,342

CV: coctlicient of variation 33% 16% 25% 18%

Remarks. - : no trawl, +: less than 1 tonne.
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(1) Sencgalese sole Solea senegalensiy
The Senegalese sole is found in the East Atlantic from the Bay of Biscay down to Scnegal. 1t is a
demersal and a very strong littoral species (FishBase).
a) Distribution of CPUA

Figure 3.19 shows the CPUA distribution of the Senegalese sole.

[t appears that this specics was distributed mainly in the Northern coastal arca, which corresponds (o
the Admrigne survey area, In the Af-Awam survey area, it was found only in very low quantities af water
depths of fess than 80m, and spottily distributed. n the Phase | cold season, the Senegalese sole was not
captured at all. However, it is conceivable that it is indeed present in the Al-Awam survey area at water
depths of less than & m, where the vessel could not operale.

by CPUA by stratum
Tablc 3.41 shows the CPUA for the Senegalese sole af cach stratum in cach arca.

In the Amrigue survey area, the highest CPUA for this species was 275, The mean CPUA by stratum

was generally lower than 30, and higher in the warm season than in the cold season.

[n the Al-hvam survey area, the highest value of CPUA was 158, the mean CPUA by stratum being
generally lower than 10 in all areas.
¢) Stock size
Table 3.42 shows estimates of the stock size for the Senegalese sole.

In the Amriguee survey area, the estimate of the total stock size in the cold season of Phase | and Phase
2 was 56 and 80 tounes respectively, while it in the warm season was 232 and 275 tonnes respectively. In
the Phase | cold season, the stock soze in the other area accounted lor 0% of the total, while in the other

scasons, the stock size in the Banc «” Arguin comprised between 57 and 100% of the total.

in the Al-Aweam survey area, the total stock size was between 0 and 83 tonnes. The Senegalese sole

stock was considerably lower level among all target fish species.

The ouly two species for which the estimated stock size from data oblained by the Amrigue (whose
catch capacity is inferior o that of the A/-Awam) was superior to that based on data from the Al-Awam

were the Senegalese sole and the southern pink shrimp Peaaeus notialis, described below,
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{A) Phase 1 cold season

) Phase 1 warm season
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Figure 3.19 Distribution of CPUA for Senegalese sole Solea senegalensis .
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{A) Amricue survey area

Table 3.41 CPUA of Senepalese sole Solea senegalensis by stratum.

Northern Phase 1 Phase 2
coastal area Cold seascn Warm season Cold season Warm season
{Stratum; 3-20m} Mean S, D. Range Mean S.D. Range Mean S, D. Range Mean S.D. Range
Banc dArguin 23 7.0 0.0 ~ 211 CER 60.7 0.0~ 2315 16.8 314 0.0 ~ 37.8 31.6 7l.3 0.0 ~ 2747
Other 7.7 23.0 0.0 ~ 68.9 2000 69.5 0.0~ 2408 0.0 0.0 0.0 ~ 0.0 159 241 0.0 ~ 35.5
(B) Ai~Awurn survey area
by Phase 1 Phase 2
E Stratum Cold scason Warm season Cold season Warm season
2 Mean S, D. Range Mean S.D. Rznge Mean  S.D. Range Mean  S.D. Range
3-20m - - - - - - - - 6.2 10.8 0.0 ~ 258 0.0 0.0 0.0 -~ .0
20-30m 0.0 0.0 0.0 ~ 0.0 8.9 13.9 0.0 ~ 237 3.0 6.0 0.0 ~ 11.9 34 5.9 0.0 ~ 10.3
= 30-80m 0.0 G.0 0.G ~ 0.3 5.4 5.7 0.0 ~ 384 2.0 0.0 0.0 ~ 0.0 1.7 4.7 0.0 ~ 13.4
E 80-200m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
200-300m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 - - - - 0.0 0.0 0.0 ~ .0
400-600m - - - - - - - - - - - - - - - -
3-20m - - - - 0.0 0.0 0.0 ~ 0.0 14,2 4.2 0.0 ~ 158.2 0.0 0.0 0.0 ~ G.0
_ 20-30m 0.0 0.0 00 ~ 0.0 0.0 0.0 .0 ~ 0.0 2.7 3.4 3.0 ~ 10.8 0.0 0.0 0.0 ~ .0
.'.EE 30-80m G.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ .0 0.0 0.0 0.0 ~ 0.0
S 80-200m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.6 0.0 0.0 0.0 ~ 0.0
200-400m 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 ~ 0.0 ¢.0 ¢.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 2.0
$00-600m - - - - 0.0 0.0 0.0 ~ 0.0 - - - - - - - -
3-20m - - - - 0.3 0.8 0.0 ~ 2.4 Q.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
20-30m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.G ~ 0.0 0.0 0.0 0.0 ~ 0.0
g 30-80m 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 2.0
2 80-200m 0.0 0.0 0.0 ~ .0 0.0 0.0 0.0 ~ 0.0 0.0 .0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0
200-400m G0 .0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 ~ 0.0 0.0 Q.0 0.0 ~ 0.0
400-600m - - - - - - - - - - - - - - - -

Remarks. S, D.: standard deviaiion, - : no trawl.



Table 3,42 Stock size estimates of Scnegalese sole Solea senegaulensis.

(A) Amrriguie survey arca

Area Stock size in tonnes
Subaren Stratum in Phase 1 Phase 2
km® Cold season Warm season Cold season Warm season
North Banc d"Arguin 4,741 11 157 80 150
3-20im 5912 45 119 . 82

CTowl 10653 56 Ty o 80 S22
95% conlidence interval 82 1255 189 2069
CV: coellicient of varintion 83% 51% 48% 4%

(I} Ad-Awam survey aren

Area Stock size in tonnes
Subaren Stratum in Phase | Phase 2

km? Cold season Warm season Cold season Wirin scason

North 3-20m S?)rl2 - - 37 0
TT2030m 1290 T o T T Ty

30-8thn 2,924 0 19 0 5

80-200m [, 147 0 0 0 0

200-400m 936 4] 0 - 0

T Total 12,200 o 2 40 - Y

95% confidence interval +0 +35 32 +19

CV: coellicient of variation 0% 75% 61% 7%

Central 3-20m 2,783 - 1] 40 0
H-30m 835 0 0 2 0

30-80m 2,870 0 0 0 0

80-200m 2,767 0 1] 0 0

200-400m 1,453 0 1] 0 0

400-600m 818 - 0 - -

Towd 8773 0 e a2 T

95% confidence interval +0 L) 77 +0

CV: coefticient of variation 0% Q% 66%0 0%

South 3-20m 1,483 - + 0 0
'''' 74-30m 805 0 0 0 0

30-80m 2,640 0 0 0 t]

80-200m 3,025 0 0 0 0

200-400m 9o} 0 0 0 0

Tolal 899 o« o T o

95% confidence inlerval +0 i +0 +()

CV: coefticient ol variation 0% 100% 0% 0%

All 3-20m i0,180 - + 77 0
20-30m 2,930 o 9 6 i

30-80m 8,434 0 19 0 5

80-200m 6,939 0 ] 0 0

200-00m 3,343 0 ] 4] 0

400-600m 843 - 0 - -

 Tetad 22331 7o T 73 83 )

95% contidence interval 0 125 199 +1
CV: coellicient of variation 0% T4% 45% Ti%

Remarks. - : no trawl, +: less than | lonne.
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