4)  White grouper Epinephelnus acncus

a) Body length range and mean body length

Tablc 3.65 (page 3-188) presents the minimum, maximum and mean total lengths obtained for the
white grouper in each survey season and at cach siratum in each area,

The number of samples of this specics collected in the arcas surveyed by the dmrigne and the Al-Awam
were respectively 10 and O individuals, The total length was between 55 and 313 mm for the arca surveyed
by the Amrigue and between 42 and 960 mm for that sucveyed by the Al-Aweam.

In the latter case, the mean total length by arca was high in the Northern area in the warmn season and in
the Central and Southern areas in the cold season. The mean total length by stratum in cach area was higher
in deep strata than in shatlow sirata,

b) Size composition

Figure 3.37 (page 3-185, 3-189 to 3-192) shows thc evaluation of the size composition for the white
grouper stock. The total length class is indicated at intervals of 5 cin. For convenience three groups were
defined: (i) small-sizc (total length less than 30 cm), (ii) medium-size (length between 30 and 60 cm), (iii)
larpe-size (length over 60 cm).

The total stock size in number for the white grouper cssentially comprised the small and/or
medium-size groups. Frequency of occurrence of the large-size group was low (none in the Phase 2), except
in the Phase 1 cold season where instances were numerous enough to be studied. The size composition at
cach stratum in cach area shows that, regardless of season, the small-size group was distributed only at strata
less than 30 m depth in the Southern area (and in part of the Centrat area). Also, large-size group occurred in
the Central area and/or in the Southern area. [n the Northern area, the white grouper stock comprised the
medium-size group in all seasons. According to Dah er al. {1991), juveniles (fess than 25 cm) would be
concentrated south of 18° N. The finding that the smail-size group only occur in the coastal zone is
compatible with those observations.
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Figure 3.37 Size composition for white gronper Epinephelus aeneus.
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¢} Length-weight relationship

Figure 3.38 presents the length-weight relationship for the white grouper. The length-weight equations
obtained from all samples (arcas surveyed by the Amrigue and the 41-4wam) were the following;

Phase 1 cold season :BW= 5.595><10'?)(’1‘143']86 (r=0.9982)
Phase | warm season (BW= 3.000x10*xTL>"® {r=0.9811)
Phase 2 cold scason :BW= 5959x 107 T2 (r=0.9971)
Phase 2 warmn scason  :BW= 1,300x102xTL>*" (1=0.9979)

where, BW : body weight (g), TL : total length {cin) and r : the coefﬁ_cient of correlation.

{A) Phase 1 cold season : {B) Phase | warm season
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Figure 3.38 Length-weight relationship for white grouper Epinephelus acneus.
d) Length and we.ight by sex

Table 3.66 (page 3-193) summarizes the total length and body weight observed in each sex for the
while grouper.

In the area surveyed by the Amrigue, only one female and one male were measured by sex for

sampling. Their total length and weight were respectively 313 mm and 390 g for the female, and 190 mm and
175 g for the male.

In the area surveyed by the Al-dwam, the total lengfh varied between 250 and 960 m_m' for males and
between 233 and 910 mm for females. In the cold season, the mean total length of males was larger than that
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of females, while in the warm season it was the other way round. In males and fomales, individuals size
enough for sex determination by visual inspection were a total lengih of 25 and 23 cm for the early ones, of
40 and 50 cm for the late oncs respectively.

According to Fish Base, the white grouper is a protogynous hermaphrodite species. The result that
male individuals with developed gonads were smaller than females with those in simultancously obtained
samples is likely to be an error in sex determination.

2} Sex ratio and female maturity stage

Table 3.67 (page 3-194) presents the sex ratio and the female maturity stage for the white grouper.
Figure 3.30 (page 3-195) presents their distribution by length class.

In survey order, the overall sex ratio of this species was successively 031, 3.00, 117 and 0.62.
Available samples were too few and no definitive conclusions could be drawn on its variation and seasonal,
geographical or vertical distribution characteristics,

ln the Phase | cold season, a single mature female was obscrved. This specimen was 910 mun in total
fength, and was caught at the 30-80 m stratum in the Central area. Again, the small size of the sample

precludes any definitive conclusions on the size-dependent of the sex ratio.

) Feeding habits

Table 3.68 (page 3-196) presents the stomach condition and the stomach content composition of the
white grouper in each survey season. Figure 3.40 (page 3-197) presents the relationship between body length
and 58T and SCW,

The ratio of the empty stomachs varied between 60 and 74%. The relationship between body length
and 58! and SCW showed that the largest individuals consume great quantities of food, while the small-size

individuals are voracious eaters in relation to their body weighi.

The white grouper mainly feeds on fish (carangids, sparids, pandora, etc.) as well as on crustaceans
{crabs, shiimp). Polychaetes (Phase [ cold season) and gastropods (Phase 2 cold season) were also found in
its stomach.
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Table 3.65 Body length range and mean bedy length for white grouper Epineplielus aeneus : TL in mm.

{A) Amrigue survey area

MNorthern Phase 1 Phase 2
coastal area Cold season Warm season Cold season Warm season
(Stratum: 3-20m} Specimens Range Mean  Specimens Range Mean  Specimens Range Mean  Specimens Range Mean
Banc d'Arguin ¢ -2 13G~ 153 413 2 150~ 199 170.8 3 35~ 100 EAR
Orther | 313 313.0 0 ¢ 0
All area 1 313 313.0 2 130~ 153 141.3 2 130~ 190 170.0 3 35~ 102 75.8
{BY Al-Awam survey area
£ Phase | Phase 2
E Stratum Cold season Warm season Coid season Warm season
] Specimens Range Mean  Specimens Range Mean  Specimens Range Mean  Specimens Range Mean
3-20m - - - - 1 323 323.0 s 310~413 348.0
20-30m 3 417 ~ 435 428.0 1 830 5300 2 380 ~ 470 425.0 8 372 ~470 399.5
= 30-80m 0 0 0 19 321~ 370 4346
5 80-200m 0 9 i) g
< 200-400m  © 0 . . o
400-600m - - - - - - - - . - - -
3-600m 3 417~ 433 428.0 1 530 5309 3 323470 391.0 32 310~ 3570 4123
3-20m - - - 5 360~ 721 516.2 3 496 ~ 770 626.7 5 380 ~ 480 4412
20-30m 6 430~ 776 4Eé 4 & | 92 22.0
k] 30-80m 3 775 ~ 960 831.7 0 0 ¢
g 80-200m 0 0 Q 4
& 200-400m 0 0 G ¢
400-600m - - - 0 - - - - - -
3-600m 9 430 ~ 960 654.6 5 360~ 721 5162 3 486 ~ 770 626.7 5] 92 ~ 480 333.0
3-20m - - - 16 42 ~530 264.5 12 120 ~ 349 302.8 8 112 ~ 383 268.6
20-30m g 233~ 700 378.6 1 297 297.0 0 1 307 307.0
= 30-80m ¢ 1 303 305.0 0 0
2 80-200m ¢ 0 ) 0
0 200-400m 0 0 0 0
400-600m - - - - - - - - - -
3-600m 9 233~ 700 3786 18 42 ~ 530 268.6 12 120 ~ 549 302.8 9 172 ~ 583 2711

Remark. - : no trawl.



Figared.37 {A) continuced.
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Figured 37 {B) continued,
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__Figured. 37 (D} continued.
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Table 3.66 Body tength and weight by sex for white growper Epinephelus aenens.

L3

(A} Ainripue survey area

ividue Total length i cight |
Phase Scason Sox !1_1d1\ l(.ll.l'l|S otal length in mm Body weight in g
ol speeimens Range Mean Range Mean
Male ]
. Female 1 313 313.0 390.0 390.0
Cold .
ndeterminate 0
| Total | 313 313.0 390.0 390.0
Male 0
Female 0
Warm .
Indeterminate 2 130 ~ 153 141.5 27.0~42.0 34.5
Total 2 13- 153 141.5 27.0~420 34.5
Male l 190 190.0 75.0 75.0
Cold Fema!c 0
Indeterminate l 150 150.0 350 35.0
5 Total 2 150 ~ 190 170.0 35.0~75.0 55.0
Male 0
Female 0
Warm . <
Indcterminate 5 55--102 75.6 2.8--12.0 6.3
Total 5 55--102 75.6 2.8~ 12.0 6.3
(B) Al-Awam survey area
Phase Season Sex Indlwc.lua!s Uotal length in nun Body weight ing
of speciniens Range Mean Range Mean
Male 5 432 ~ 960 716.6 L1650~ 12,300.0 6,273.0
Female 16 233~ 910 437.4 160.0 ~ 12,300.0 1,863.8 .
Cold .
Indeterminate 0
i Tatal 21 233 - 960 503.9 160.0 ~ 12,3000 2,917.4
Male 6 297~ 530 444.5 350.0~2,525.0  1,592.5
Warm Female 2 500 ~ 520 510.0 840.0 ~ 1,900.0 1,370.0
‘ Indeterminate 16 42 ~ 72} 266.1 50~57250 5819
Total 24 42 ~ 721 3310 50~5725.0 900.2
Male 7 250 ~770 480.4 210.0~6,9000 2,205.7
Cold Female 6 323 - 530 4298 425.0~72,4450 11,2533
’ Indeterminate 5 120 ~ 199 143.8 20.0 ~ 85.0 3%.0
) Total 18 120 ~ 770 371.4 20.0 ~ 6,900.0 1,286.4
Male 16 270 - 477 390.1 2150~ 1,775.0 832.2
Warm Female 26 257 ~ 583 416.9 195.0~2,805.0 1,064.8
‘ Indeterminate 5 092~ 310 169.8 10.0 ~ 355.0 i05.0
Total 47 92 ~ 583 381.5 10.0 ~ 2,805.0 883.5
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Table 3.67 Sex ratio and female maturity stage for white grouper Epinephelus aeneus.

[AY Amrigue survey ares
& Y

Northern Phase | cold season Phase | warm scason Phase 2 cold season Phase 2 warm season
coastul urza  Specimens Sexratio @ ; matwurity slage’ (%) Speaimens Sexratio 2 : mawrity siage” (%) _Specimens Sexratio _ $  maturity stage’ (%) _Specimens Sexratio _£ - maruniv stage (%)
Srow 320m) & (G4E) ] oo g & (¥ 1 M Iv & @ (e [ I 2 g V) ] noom o
Bane dlarguin u [0 E i [} E [i 1 E 0 [i E
Crher 1 G002 1000 QL 00 00 0 0 E 0 0 E 0 0 E
All area 1 0 u00 1000 00 04 00 VI E [ T E [ E
(BY Al-Awam survey area
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£ Srawm Specimens Seacano 9 maturity stage (%%)  Specimens Sex rario ©  malunty smpe’ (%) Specimens Sexrano 2 matunty stage (%) Specimens Sexrato _§ : mutunty siaee (%6)
& A T v R & (vEr 1 v 2 & noomoIv 2 & 1dv?) I Hoonroav
I0m - - - - - - - - - - - - - - ] 0 0.00 1000 G0 00 09 3 1 033 J00.0 00 00 on
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for white grouper Epinephelus aeneus .
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Table 3.68 Stomach content analysis of white grouper Epineplrelus aeneus.

(A) Stomach condition

Stomach condition

Stomach content Somatic Index (5S0)

Phase  Season : , o feedi
nt L'{:Zt}} E("‘;;l; I ezoi:;]g n* Min. Max. Mean
[ Cold 22 63.04 4.55 31.82 21 0.00 41.03 5.54
Warm 23 73.91 0.00 26.09 23 0.00 16.30 .78
2 Cold 12 66.67 0.00 3333 12 0.00 24.76 5.41
Warm 50 60.00 (.00 40.00 50 0.00 142.86 i1.70
(B) Stomach contenls
Mollusca  Polychaeta Crustacea
Phase  Season n*
Giastropoda Penaens kerathurus Shrimp Crab Other
| Cold 188 1429 28.57
Warm 91 16.67 16.67
5 Cold 175 25.00
Warni 110 5.00 5.00
Fish
Phase  Season Unknown
Carangidae sp. Pagelius sp. Sparidae sp.  Other
i Cold 14.29 28.57 14.29
Wi 33.33 33.33
9 Cold 75.00 25.00
Warm 5.00 5.00 20.00 60.00

Remark. * : [ndividuals of specimens,
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(A)'Relationship between total length and SSI
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Figure 3.40 Relationship between body length and SSI (A)and SCW (B)
' for white grouper Epinephelus acneus.
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5) Cuncue horse mackerel Trachurus trecae

At first, the Cunene horse mackerel was not a target species. But the results of the Phase | cold season
demonstrated that it comprised the most stock size of all (however its stock size was not shown in Table 3.20,
about 40% of the total stock size), and considering its econemical value, it was indeed targeted only for the
biological survey since the following warm season in Phase . This explains why there are no biological data
for this species in the Phase 1 cold season,

a) Body length range and mean body length

Table 3.69 (page 3-203) presents the minimum, maximum and mean fork lengths obtained for the
Cunene horse mackerel in each survey season at each stratum in each area. The considerations below are
mainly based on the results of Phase 2.

The fork length of this specics varied between 63 and 440 mimn. According to Chevance et af. (1991),
maximum fork length of the Cunene horse mackerel found in the territorial waters of the IRM would be 43
cm, a value practically identical to the one found in the present survey.

The mean fork length by area was higher in the Northern area in the warm season and in the other two
arcas in the cold scason. Also, in the cold season, the mean fork length was high in the Southern area and

declined northwards.

The mean fork length by stratum exhibited a depth-dependent change. In the cold season, the
geogiaphical difference in the depth-dependent change of the mean fork length was observed: in the
Northern area, the mean fork length was large in shallow strata and decreased with depth, while in the
Central and Southern areas, it was the other way round. In the warm season, the mean fork length by stratum
was high in deep strata and low in shallow strata (although the reverse happened in the Northern and
Southern areas in Phase 1).

b) Size composition

Figure 3.41 (page 3-200, 3-204 to 3-206) illustrates the evaluation of the size composition for the
Cunenc horse mackere! stock. The fork length class is indicated at intervals of 1 ¢m. For convenience, three
groups were defined: (i) smatl-size (fork length less than 15 cmy), (ii) medium-size (length between 15 and 30
cm), (iii) large-size (length over 30 cm).

The size composition of the total stock size in nunber showed a bi-modal distribution in the Phase |
warm scason and in the Phase 2 cold season, and a mono-modal distribution in the Phase 2 warm season. The
bi-modal distribution had one dominant mode af ¢lasses around 10 cm and another mode at classes around 20
cm, while the dominant mode in the mono-modal distribution occurred at the 10-11 cm class. Both in the
cold and in the warm scasons, the total stock size in number for the Cunene horse mackerel was composed
mainly of the simall-size group with mode class at around 10 ¢m. In both seasons except the last warm season,
it also included the medivm-size group {with mode classes of around 20 em).

According to FAQ (1989}, the Cunene horse mackerel found in the territorial waters of the IRM
spawns in September-October and in March-April. Also, results of age determination from ofoliths obtained
by Ba et af. (1990) indicated that at one year of age, fork lengih would be 1 7.4 em; at two years, 22 48 cm; at
three years, 26.34 cm; at four years, 29.5 cm; at five years, 32.05 cm; at six years, 34.14 cm; at seven years,
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35.85 cin; al eight years, 37.24 cm; at ninc years, 38.37 cm; and at ten years, 39.3 cm. From thosc data, it is
conceivable that the small-size group observed in the cold scason (survey period: April-May) originated
from spawn in September-October of the previous year, and that seen in the warm season (survey period:
September-October) did trom spawn in March-April of the same year, The medium-size group also suggests
growth and survival of the small-size group during the transitional periods - namely, the three months
between the cold and the warm scasons and the six months between the warm and cold seasons of the
following year. (A survival rate of about 17% was calculated from the number of the small-size individuals at
a modal class in the Phase | warm season and that of the mediwn-size individuals with a modal class in the
Phasc 2 cold season.) However, it is not known whether the absence of & ¢clear mode indicating a group of the
medium-size individuals in the Phase 2 warm season is due to either (i) the total mortality of the small-size
individuals in the cold season of the same phase during the teansitional period, (ii) to a displaccment outward
the survey area, or (iii) to an integration to the group ol the small-size individuals following poor growth
caused by environmental conditions (a low peak mode was observed at the 13—14 cm class).

The distribution of the three size groups was studied from their size composition at each stratum in
cach arca. The small-size group was distributed at various strata in each area regardless of scason, but the
stock number was much higher in the Central area, particularly at the 30-8G n1 stratum in the cold season and
at the 80-200 m stratum in the warm scason. In the cold season, the medium-size group was concentrated in
the Central and Southern areas, particularly in the 30-80 m stratum in the Southern area, while in the warm
season it concentrated in the Northern acea, particularly in the 30-80 m stratum. In the cold scason, the
large-size group lumped together at the strata deeper than 80 m in the Central and Southern areas, while in
the warm scason it was only found at the 80-200 m stratum in the Northern area. These results indicate that,
if the stnall-size group is widely distributed during all seasons in coastal arcas of the IRM, the medium- and
large-size groups are concentrated in different arcas according to the season: in the Central and Southem

areas in the cold season and in the Northern arca in the warm season,
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{A) Phase 1 coldl scason *{B) Phisse 1 warny season
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Figure 3.41 Size composition for Cunene horse mackerel Trachurus trecae.

c) Length-welght relahonsh:p

Figure 3 42 (page 3-201) presents the relal:onsmp belwaen fork }ength and welght for the Cunene
horse mackerel. The length—welght equations obtained from all samples were the following:

Phase 1 warm season  : BW= 1.550xJ0%FLX™® - (=0.9818)
Phase 2 cold season =~ :BW= 1.143x107xFL>" - © (1=0.9931)
Phase 2 waria season :BW= 1.224x% 102 xFL3 {(r=0.9941)

where, BW : body weight (g), FL : fork length (cm) and r : the coefficient of correlation.
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' Flgure 3 42 Length_welght relatlonshlp for Cunene horse mackerel Tracharus trecae.

d) Length and welght by sex

Table 3.70 (page 3~207) summarizes the fork length and body weight observed in each sex for the
Cunene horsc mackerei '

- T he relative size of males and females varied in each season: in survey order, farger females, males and
females of about the same size and larger males. In both males and females, gonads were recognizable from
%1 fork length of approximately 10 cm onwards. However, considering that the fork length of individuals of

indetermined sex often surpassed 20 cm, it is conceivable that individual differences in gonadal development

were significant. _
€) Sex ratio and female maturity stage _
Table 3.71 (page 3-208) summarizes the sex ratio and the female maturity stage for the Cuncne horse

= mackerel Figure 3.43 (page 3-209) presents their distribution by length chss

o n the warm scason, fcmales were domlnant (overall sex ratio of 0. 52 in Phase | and of ¢. 60 in Phase 2),
. while males were dominant in the cold season {overall sex ratio of [.54). In the warm season, the overall sex
. ratio mdlcated a predommance of females, but the sex ratio in the Southern area was 1.71 in Phase 2.

In Phase 2, the female maturlty ratio over the entire area was 16% in the cold season and 18% in the
warm season The female maturlty ratio by area was 0%, 8% and 4 1% from north to south in the cold season
and 3 1%, 4% and 0% in the warm season. By stratum, the female maturity ratio over the entire area was
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respectively 23% and 33% ai the 80-200 m and 200-400 m strata in the cold season, and 16% and 30% at the
30-80 m and B0-200 m strata in the warm season,

Those results suggest the Cunene horse mackerel spawns mainly in the Southern area in the cold
scason and in the Northern area in the warm season, and at strata deeper in the cold than in the warm season.
According to Josse ef al. (1990), the Cape Blanc region is the main spawning arca of the Cunene horse
mackere! in the cold season. Those observations are different from the conclusions suggested by the obtained
results, but it is not known whether that is due to a displacement from the main spawning site.

As for the sex ratio by length class, the size-dependent was not clearly observed. In the cold season,
males were predominant in most length classes. [n the warm season, females were majoritary in classes
below 17 ¢cm fork length, minoritary in classes between 17 and 25 c¢m, and predominant again in classes
beyond 33 cm fork length.

The fork length at first maturity was at the 22-23 em class, which cotresponds morc or less to the
sexual maturation length for females previously recorded for the territorial waters of the IRM (over 24 em
according fo Chavance et al, 1991).

f) Feeding habits

Table 3.72 (page 3-210) presents the stomach condition and the stomach content compaosition of the
Cunene horse mackerel in each survey season. Figure 3.44 (page 3-211) presents the relationship between
fork length and SS1 and SCW.

The ratio of the empty stomachs varied between 52 and 99%. The relationship between fork length and
SSI observed for the four other species above, namely a SSI higher in smaller individuals, was not clearly
observed. On the other hand, the relationship between fork length and SCW is similar, namely an ingested
quantity that increased with body size.

Information on feeding habits of the Cunene horse mackerel was based on data from the Phase 2 warm
season, where the ratio of the empty stomachs in the stomach condition and of unknown in the stomach
content were lower. The Cunene horse mackerel feeds mainly on crustaceans (mysidacans, shrimp, etc.), but
also on fish, moilusks (squid) and polychaetes.
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Table 3.69 Body length range and mean body iength for Cunene horse mackerel Trachurus trecae : FL in mm.

{A) Amrigue survey area

Northern Phase | Phase 2
coastal area Cold season Warm season Cold season Warm season
(Stratum: 3-20m) Specimens Range Mean  Specimens Range Mean,  Specimens Range Mean  Specumens Range Mean
Banc d'Arguin 0 0 0 ¢
Other [\ 0 0 0
All area 0 0 0 0
{B) Al-Awam survey area
i Phase 1 Phase 2
E Stratum Cold season Warm season Cold season Warm season
7 Spetimens Range Mean  Specimens Range Mean  Specimens Range Mean  Specirmens Range Mean
3-20m - - - “ - - 20 100~ 223 185.7 0
20-30m 0 40 165 ~ 220 191.0 20 95~ 220 167.9 4]
= 30-80m Q 30 105~ 212 165.6 60 112 ~244 {65.4 80 63 ~372 i70.9
E  80-200m 0 40 107~ 180 1443 60 100 ~ 214 1514 5 75 ~ 385 380.0
< 200400m O 0 - - . 0
400-600m - - - - - - - - - -
3-600m 160 105~ 220 165.9 160 95 ~ 244 163.0 83 63 ~ 385 178.4
3-20m - - - 4} 0 0
20-30m 0 ¢ 40 75 ~ 230 1517 0
= 30-80m 0 20 105~ 175 }16.6 80 85~ 371 183.9 40 92~ 233 147.8
= $0-200m 0 80 08 ~ 242 138.4 119 165 ~ 440 25¢.9 il 62 ~ 400 174.5
< 200-400m 0 ] 0 0
400-600m - - - 0 - - - - - -
3-600m 0 100 98 ~ 242 134.0 239 75 ~ 440 2135 51 92 ~ 400 153.6
3-20m - - 0 0 0
20-30m 0 0 0 0
= 30-80m 4] oo 80 ~225 140.6 60 73~ 330 227.0 40 85 ~230 163.1
2 80-200m 0 40 97 ~ 140 111 120 200~ 388 274.9 0
¥ 200-400m 0 0 14 215~ 350 2939 0
400-600m - - - - - - - - - - - -
3-600m 0 132 80 ~ 225 131.7 164 73382 261.5 40 83 ~220 163.1

Remark. - : no trawl.
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Table 3.70 Body length and weight by sex for Cunenc horse mackerel Trachurus trecac,

(A) Amirigue survey area

I’hase Scason

Sex

Individuals
of specimens

Fork length in min

Body weight ing

Range

Mean

Range

tvlean

Cold

Male
FFemale

Imlctermﬁnalq 7

Total

0
G

=

b
|
|
|
|
|
|
I

o

Warm

Male
Female
Indeterminate

Total

Male
Female
Indeterminate

Total

Warm

Male
Female
Indeterminate

Total

Sclo o ololo e Qoo o <

(B) Al-Awas survey area

[ndividuals

Fork length in mm

Body weight ing

Phase Season Sex of specimens Range Mean Range Mean
Male 0
) Female 0
Cold} determinate 0 o
] Total 0
Male 32 102 ~ 221 179.6 5.0 ~ 1150 76.7
Female 61 110 ~ 242 194.3 20.0 ~ 165.0 94.0
Warm . .
Indeterminate 299 80 - 225 132.8 7.0~ 170.0 36.9
Total 392 80 -- 242 146.2 7.0~ 170.0 49.0
Male 211 130 ~ 440 241.9 22.0 ~ 900.0 218.0
Cold Female 137 115~ 397 244.0 20.0 ~ 680.0 220.7
Indeterminate 245 73~ 170 177.1 5.0 ~640.0 90.2
2 Total 593 73 ~ 440 215.6 5.0 ~900.0 165.8
Male 4] 121 ~ 375 2il.0 25.0 - 605.0 162.7
Warm Female 68 92 — 400 [88.9 10.0 ~ 6754 141.3
[udeterminate 65 63 227 1i8.1 4.0~ 150.0 26.2
Total [74 63 - 400 167.6 4.0~ 675.0 103.3
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Tabie 3.71 Sex ratio and maturity stage for Cunene horse mackerel Trachurus trecae.

{A) Amriguwe survey area

Northern Phase ! cold season Phase | warm season Fhase 2 cold season Phase 2 warm sezson
cousal area  Spesimens Sexratio § - maturity stase (%) Specimens Sexratio $: matunty staze (%) Specimens Sex ratio 2 : mamriy sage” (%) Speaimens Sex ratio £ matunty stace (%)
(Sratum: 3-20my & & (GVEY 1 W Ul IV EE e TR § P (E) N T Y 2 =z @& 1 1 niv
Bane d'Arguin E [} 0 E U 1 E a u E
Cither E ¢ 0 E 0 2 E 0 0 E
All area, E 7770 E 0 1 E o 0 E

(B) Al-Awam survey ares

g Phase 1 cold scuson Phase | warm season Phage 2 coid season Phazse 2 warm season
g Swewium  Specimens Sexratio $ . mairity stage (%) Specimens Sexratic £ - mawritv stage (%) Spevimens Sexranc 2 - maturity siaze (%) Specimens Sexratio € - meturity stace (%
& 2 0@ w® 0 v & & PRy ] N Iv 2 P e ! Hoo v 2 P dv§y 111 i IV
3-20m - - - - - - - - - - - - - - 3 7 14¢G o 00 00 00 1] i E
20-30m E - 12 g 075 583 417 Q00 0.0 3 3 1.00 1000 00 00 00 [a) 0 E
= 30-80m E g 10 .11 1000 00 00 00 6 27 430 i000 00 Q00 00 33 19 038 687 61 273 00
_E 80-200m E g 6 073 375 625 00 00 0 14 140 W0¢0 00 00 Q0 2 1 030 00 00 1000 090
= 200-300m E 0 0 E - - - B E
400-600m - - - - - - - - - - - - - - - - - - - - - - - - - - -
All stratum E 29 25 0.86 635 3.5 0.0 00 26 33 204 1000 0.0 00 0.0 35 20 0357 629 57 314 00
3-20m - - - - - - - 0 1] £ 9] { E [ 0 E
20-30m E 0 0 E 3 3 1.67 1000 0.0 0.0 00 0 [t} E
B 30-80m E 0 o] E 12 28 1.47 947 53 00 00 18 8 044 914 35 Qo0 0.0
T 80-200m E 18 1 006 66.7 333 0.0 00 30 38 076 730 140 129 G0 8 I 013 873 00 125 0.0
U 200-400m E 0 0 E 0 g E 0 0 E
400-600mm - - - - - - " 0 0 E - - - - - - - - - - - - - -
All stratum = 18 i 0.06 567 335 00 0.0 72T 0.95 806 11,1 83 00 2 9 Q035 922 3§ 38 00
3-20m - g - - - - - 0 4] E 0 0 E 0 0 E
20-20m E 0 [} E [i ¢ E 0 0 E
= 30-80m E id 3021 woo 00 00 00 6 16 267 167 8332 0.0 €0 7012 1.71 837 143 0Cc 00
g 80-200m E 0 3 E 30 62 207 267 233 300 00 0 0 E
' 200-400m E ] ] E 3 9 300 333 333 333 00 [ 0 E
#00-600m - - - - - - - - - - - - - - - - - - - - - - - - - - - -
All strutum E 14 5 043 1000 00 00 00 39 &7 I23 256 333 410 00 72 1.7} 857 143 00 Q.0
3-20m - - - - - - - .0 0 E 5 7 .50 1000 00 00 00 [N { E
20-30m E 12 g 075 385 417 00 00 8 12 125 000 0w G0 0C 0 0 E
30-80m E 231} 057 4000 00 Q00 00 o7l 229 00 194 0.0 00 58 39 067 776 69 135 00
Z  B0-200m £ 26 13 038 377 425 006 00 S0 114 127 611 136 233 0Q 10 020 J00 00 300 Q0
200-400m E 0 0 E 3 9 300 333 333 333 00 Q 0 E
400-600m - - N B - - .- - - - - - - - - -
Al stratum E 61 32 032 738 262 00 00 137 211 134 G686 153 161 00 68 4] 060 743 39 174 00

Remarks, ® E Immature, I' Semi-mature, IE Maraee, IV: Spent, - notrawl. E Emor blank no dat.
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Figure 3.43 Sex ratio and female maturity stage by length class
for Cunene horse mackerel Trachurus trecae.
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Table 3.72 Stomach content analysis of Cunene hovse mackerel Trachurus trecae,

(A) Stomach condition

Stomach condition

Stomach content Sematic Index (S81)

Phase  Season n* F?;I/[’:;y E(“';;;t Fef&: )ng, n* Min. Max. Mean
Cold - - - - - - - -
Warm 357 08.88 0.00 L2 357 0.00 1.43 001
__Cold 499 81.56 0.00 18.44 497 0.00 128.21 540
Warm 162 51.85 0.62 47.53 153 0.00 70.00 11.30
{B) Stomach contents
Mollusca Crustacen
Phase  Season n* Airalia Polychaeta ) . Fish Unknown
verauyi Mysidacea  Shrimp  Other
| Cold - -
Warm 4 100.00
5 Cold 92 17.39 6.52 76.09
Warm 717 1.30 1.30 25.97 23.38 5.19 44.16

Remark. * : Individuals of spectiens.
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(A) Relatiohship between fork length and SSI
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for Cunene horse mackerel Trachurus trecae.
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6) Meagre Argyrosomuy regius

a) Body length range and mean body length

Table 3.73 (page 3-216) presents the minimum, maximum and mean total lengths obtained for the
meagre in each survey season at each stratum in cach arca.

The total length of the 16 samples obtained in the arca surveyed by the Amrigue only in the warm
season was between 40 and 275 mm. The mean tolal length was approximately 16 cm.

The total length of the 343 samples obtained in the arca swveyed by the Al-Awam throughout the
survey varied between 85 and 1,124 mm. The mean fotal length by areca was beiween 21 and 34 cm
approximately; in the North and Central arcas, it increased in survey season order, while in the Soulhern area,
it was higher in the cold season. The mean total length by area in the Phase 2 showed the
geographic-dependent change: it increased from north to south in the cold season, and declined again from

north to south in the warm season. The mean total length by stratum in the Phase 2 increased with depth,

b} Size composition

Figure 3.45 (page 3-213, 3-217 to 3-220) presents the evaluation of the size composition for the
meagre stock. The total length class is indicated at intervals of 2 cm. For convenience, three groups were
defined: (i) small-size (total length less than 30 cm), (ii) medium-size {length between 30 and 60 cm), (iii)

large-size (length over 60 cm}. Data from the Phase | cold season were too few and were not considered for
the size composition study.

The total stock size in number for the meagre comprised mainly the small-size group, secondarily the
medium-size group. The large-size group appeared only in the Phase 2 cold season. For all seasons, the size
composition was complex: the small-size group had many modes, including a dominant mode at classes

between 16 and 20 em, while the medium-size group had one or many modes at classes between 30 and 60
cm.

The distribution of the three size groups was analyzed from the size composition at each stratum in
cach area. The small-size and mediuin-size groups were respectively distributed in all arcas in all seasons.
Most of the mediun-size individuals were distributed at the 3-20 i stratum in the Central area and/or in the

Southern area. The large-size group occurred slightly at the 3-20 m stratum in the Central and Southern
arcas.
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Figure 3.45 Size composition

¢) Length-weight relationship
Figure 3.46 (page 3-214) presents the longth-

equations obtained from samples of ail seasons except the Phase [ cold scason were the following:

for meagre Argyrosomus regius.

Phase T warm season CBW= 4.029x107xTL* Y (r=0.9213)
Phase 2 cold season CBW= 1.455%107x T (r=0.9832)
Phasc 2 warm season  : BW= 7.494x 107« T (r=0.9952)

where, BW : body weight (), TL : total length (cm) and r : the coefficient of correlation.
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Figure 3.46 Length-weight relationship for meagye Argyrosomus regins.

d) Length and weight by sex
Table 3.74 (page 3-221) presents the total length and body weight observed in each sex for the meagre.

In the area surveyed by the Amrigue, scx could only be determied for a single individuat (a maie),
whose total length and weight were respectively 275 mm and 225.0 g.

In the area surveyed by the Al-Awam, females were on the average larger in both total length and
weight than males. Individuals whose sex could be determined by visual inspection had a minimum total
length of 16 em for males and femnales, but they were mostly larger than 17 or 18 cm. However, considering
there were individuals of indetermined sex of about 50 em, individual differences in gonadal development
are suppasedly significant. |

) Sex ratio and female maturity stage

Table 3.75 (page 3-222) summarizes the sex ratio and the female maturity stage for the meagre. Figure
3.47 (page 3-223) presents their distribution by length class.

The overall sex ratio varied between 0.29 and 0.44 in all seasons except in the Phase 1 cold season (a
single female obscrved), which indicates females were mostly dominant. The sex ratio by area also showed
that females were by far more numerous in all seasons except in the Southern area in the Phase 2 cold season
(males slighly majoritary). This result is very different from the sex ratio e(juilibriuni reported by Tixerant
(1974}, ' '

The result that the female population was overwhelmingly majoritary was also reflected in the sex
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ratio by length class figures, because but for a Few exceptions, females were majoritary in all length classes.
According to Tixerant (1974), bady length of the smallest mature female would be 82 cm. However, a 100
em -long female was found to be still semimature, and no fully mature female was recorded throughout the
survey.

) Feeding habits

Table 3.76 {page 3-224) presents the stomach condition and the stomach content composition of the
meagre in each survey season. Figure 3.48 (page 3-225) presents the relationships between total length and
SSIand SCW.

The ratio of the empty stomachs varied between 47 and 72%, except in the Phase | cold season when
all stomachs examined were empty (only two samples obtained). In the Thase 2 wann season, 1% of lhe
individuals had everted stomachs (i.c., sticking out from the mouth). The relationship between total length
and SS[ and SCW showed that the ingested quantily increased with the size of the individual, and that the
small-size individuals are voracious caters in relation to their body weight.

The meagre feeds basically on fish (soles, etc.) and crustaceans (crabs, shrimp, efc.). Mollusks

{cuttlefish, cte.) and polychaetes were also found in the stomach of this species.
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Table 3.73 Bedy length range and mean body length for meagre Argyrosomus regius : TL in mm.

(A) Amrigue survey area

Northern Phase ] Phase 2
coastal area Cold season Warm season Cold season Warm season
(Stratum: 3-20m)  Specimens Range Mean  Specimens Rangge Mean  Specimens Ranze Mean  Specimens Range Mean
Banc d'Arguin 0 1 40 0.0 0 2 205 ~ 230 2175
Qther ¢ 1 275 2750 0 12 124 ~ 188 154.2
All area 0 2 40~ 275 1573 0 14 124 ~ 230 163.2
(B) Al-Awam survey area
g Phase | Phase 2
§ Stratum Cold season Warm season Cold season Warm season
i Specimens Ranze Mean  Specimens Range Mean Specimens Renge Mean Specimens Ra.nge Meaan
320m ] . - . . 40 85 ~ 430 236.8 & 288 ~ 370 3213
20-30m ¢ i0 210~ 250 2240 ¢ ¢
= 30-80m 0 0 0 21 238 ~ 360 345.0
5 80-200m 0 0 ) 0
< 200400m ¢ 0 . - 9
400-600m - - - - - - - - - - -
3-600m 0 10 210~250 224.0 40 85 ~ 430 236.8 27 258 ~ 360 3398
3-20m - - - 7 150 ~ 330 2014 4 85~ 1,124 292.7 43 162 ~ 386 337.7
20-30m Q 2 295 ~ 320 3073 ¢ 17 183 ~320 2271
= 30-80m o ¢ 0 8 270 ~ 460 370.6
£ 80:200m 0 0 0 0
© 200-400m al 0 0 0
400-600m - - - 0 - - - - - -
3-600m 0 49 150~ 330 203.8 34 85~1,124 292.7 70 162 ~ 586 3275
3-20m - " - 34 160 ~ 540 2342 33 130~ 670 3215 13 160 ~ 430 2262
20-30m 2 282 ~205 2885 0 1 27 270.0 1 296 206.0
= 30-80m 0 0 2 360 ~413 3875 3 220~ 4350 3328
T 80-200m 0 0 0 G
“ 200-400m 0 0 0 0
400-600m - - - - - - - - - - -
3-600m 2 282 ~295 2883 44 160~ 530 2342 38 150 ~ 3870 323.6 19 160 ~ 430 263.2

Remark. - : no trawl.
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Table 3.74 Body fength and weight by scx tor meagre Argyrosomus regius.

{A) Amrigue Survey arca

Individuals

Total length in nun

Body weight inp

Phase Season Sex N .
of specimens Range Mean Range Mean
Male 0
Cold Femai.e 0
Indeterminate ;
| Total i}
Male | 275 275.0 225.0 225.0
Female ),
Warim .
Indeterminate | 40 40.0 24.5 245
Total 2 40 - 275 {57.5 24.5-- 2250 124.8
Male 0
Cold Femal_e 0
_Indeterminate 0
5 Total 0
’ Male 0
] Female 0
Warm N
Indeterminate 14 124 ~ 230 163.2 18.0 ~ 125.0 44.6
Total 14 124 ~ 230 163.2 18.0 ~ §25.0 44.6
(B) Al-4wain survey area
Phase Scason Sex [fllel(.iLla[S Total length in mm Body weight ing
of spectmens Range Mean Range Mean
Male 0
Cold Female 1 295 2050 2i5.0 215.0
' [ndeterminate I 282 282.0 2000 2000
I Total 2 282 ~ 295 288.5 200.0 ~ 2150 207.5
Male 180 ~ 210 202.5 60.0~ 1100 al.3
Female 14 196 ~ 490 309.6 50.0~ 1,235.0 4475
Warm . -
Indeterminate 85 150 -- 540 210.8 35.0 - 1,687.0 131.4
Total 103 150 ~ 340 2239 35.0~ 1,687.0 172,35
Male 18 160 ~ 473 3289 40.0 ~ 1,005.0 413.3
Cold Female 41 173~ 1,124 357.9 55.0~ 11,5400 7329
[ndeterininate 63 85 ~ 449 223.10 5.0~ 8350 [57.1
9 Total 122 85~ 1,124 2840 50~ 11,540.0 388.4
Male 21 185 ~ 360 3132 55.0~1,570.0 404.2
Warm Female 69 162 ~ 386 340.6 43.0 -~ 2,040.0 533.0
‘ Indeterminate 26 160 ~ 475 269.8 35.0~950.0 254.7
Total 116 160 -- 586 319.8 35.0--2,040.0 4473
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Table 3.75 Sex ratio and female maturity stage for meagre Argyrosomus regius.

(A) Amrigue survey area

Phase 1 warm season

Phase 2 cold season

Phase 2 warr season

Northern Phage 1 cold season
coastal area  Specimens Sexratio £ : maturiy siege (%) Specimens Sexrativ 2 : maruritystge (%) Specimens Sexretic @ : mamritystage’ (%) Specimens Sexratio £ : mamurity stege” (%)
(Sraum:3-20m} ® 2 @¥e) 1 I B IV & & (@& 1 0 W v § & @V I mom v o2 g (/&) [ 1 OV
Banc d'Arguin 0 0 E g 0 E ¢ 0 B 0 ] E
Other 0 0 E 0 1 E 0 0 E 0 0 E
All area 0 0 E 0 ] E [1] 1] E 0 0 E
(B) Al-Awam survey area
g Phase 1 cold season Phase 1 warm season Phase 2 cold season Phase 2 warm season
£ Stawmm  Specimens Sexratio 2 : matwritysiage (%)  Specimens Sexrafo $ : mamrity stage’ (%) Specimens Sexratio £ : mawrity stage’ (%) _Specimens Sexratio 2 : manurity stage’” (%)
& @ (@) I I 2 @ (Y 1 HomoIv & Ry 1 N m IV FIEIR G R o om
3-20m - - - - - - - - - - - - - - 12 1 0.08 1000 0O 00 00 4 0 0.00 1006 00 00 Q0
20-30m 1] o] E 7 3 043 57.1 429 00 00 0 0 E Q [i] E
=  30-80m 0 0 E 0 0 E 0 0 E 11 5 045 1000 00 00 00
T 80200m 0 O E o o E ¢ 0 E 0. 0 E
Z 200.400m 0 O E 0 0 E - - - - - e - 0 0 E
400-600m - - - - . - - - e - - - - - - - - - - - - .-
All stratum 0 0 E 7 3043 571 429 00 Q0 12 1 0.08 1000 0.0 00 00 15 5 033 1000 0.0 00 00
3-20m - - - - - - - F o 0.00 1000 00 00 0.0 22 g 036 182 81,8 00 0.0 30 5 017 $33 67 00 0.0
20-20m [¢] 0 E 0 Q E Q [¥] E 14 3 021 857 143 00 00
= 30-80m - O o] E 0 Q E o] o E 3 5 1.67 1000 00 00 00
‘S‘ 80-200m ] 0 E 0 0 E 0 0 E 0 ¢ E
< 200-400m 0 0 E 0 0 E 0 0 E 0 ¢ E
400-600m . - - - - - - 0 0 E - - " - - - - - - - - - - -
All stratum [ [i] E 2 0 000 1600 00 0.0 0.0 22 8 036 182 Ri8 Q0 0.0 47 13 028 615 85 00 00
3-20m - - - - - - - 3 1 020 100 00 00 00 7 9 129 714 286 00 00 3 1 020 1060 00 00 090
20-30m 1 0 0.00 1000 00 0.0 0Op 0 9] E g. 0 E 1 ¢ 0.00 1000 00 0.0 040
= 30-830m 0 o E 8] ol E 0 0 E 1 2 200 1000 00 00 090
3 80-200m 0 0 E 0 0 E 0 0 E 0 0 E
@ 200-400m Q 0 E 0 o E 0 G E 0 o] E
400-600m - - . - - - - - . - - .. - e . - . e - - . - - e e -
All stratum 1 0 000 1000 00 00 00 E 1 0.20 1600 00 00 QO 7 El 1.29 714 286 00 0.0 7 3 0.43 1000 0.0 00 0.0
3-20m - - - - - - - 7 1 014 1000 00 00 00 41 18 044 51.2 488 00 00 39 6 0.2 919 51 00 0C
20-30m 1 0000 1000 00 00 QO 7 3 043 57.1 429 00 00 0 [§ E 15 3020 86,7 133 00 0.0
30-80m 1} 0 E 0 0 E 0 0 E i5 12 080 1000 00 00 0D
ﬁ 80-200m 0 0 E 0 i E 0 ¢ E 0 Q E
200-400m 0 0 E o] 0 E .0 0 E 0 ¢ E
400-600m - - - - - - “ 0 0 E - - - - - - - - - - - - - - -
All sratum I 0 000 1000 00 00 00 14 4 039 786 214 D0 00 41 18 0,44 512 488 0.0 00 89 21 0.30 942 58 Q0 00

Remarks, * [ Immawre. [l Semi-mature, [II: Marure, IV: Spent. - no trawl, E: Ervor, blank: no data,
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Figure 3.47 Sex ratio and female maturity stage by length class for meagre Argyrosomius regius .
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Table 3.76 Stomach content analysis of meagre Argyrosomus regius.

(A} Stomach condition

Stomach condition Stomach content Somatic [ndex (8S1)
Phase  Season : Svor ceedine
n® LI(',],/I;;Y L(\Oi[; l t?‘;i,:;lg n* Min. Max. Mean
| Cold 2 100.00 0.00 0.00 2 0.00 0.00 0.00
Warm 91 47.25 0.00 52.75 90 0.00 55.56 8.05
5 Cold 99 71.72 0.00 28.28 99 0.00 35.11 10.68
Warin 124 58.87 11.29 29.84 108 0.00 64.14 5.30
__(B) Stomach contents
n* Mollusca Crustacea Fish
Phase Season Conia Polychaeta Unknown
et Decapoda Crab  Shrimp  Other Soleidac sp. Other
| Cold 0
Warin 48 4.17 4.17 2.08 6.25 1250  70.83
. Cold 28  3.57 28.57 67.86
' Warm 37 2.70 2162 21.62 270 2.70 32.43 18.92

Remark. * : [ndividuals of specimens,
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(A) Relationship between total length and SSI
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7y West African goatfish Psendapeneus prapensis

a) Body length range and mean body length

Table 3.77 (page 3-230) presents the minimum, maximum and mean fork length obtained for the West
African goatfish in each survey scason and at cach stratum in each area.

In the area surveyed by the Amrigue, the fork tength varied behween 58 and 203 min, the mean fork
length varying between 92 and 191 mm. The mean fork length was high in the cold season and low in the
warm scason. In the Banc d’Arguin, the mean fork length was smaller than in other area throughout the
survey.

[n the area surveyed by the Al-Awam, the fork length was between 55 ad 260 mm. The mean fork
length by area varied between 99 and 191 mm. In all areas, it was high in the cold season and low in the
warm season. It was higher in the Northern area in the cold season and in the Southern area in the warm
season. The mean fork length by stratum in the Northern area was higher at deep strata in the cold season
and at shaltow strata in the warm season. But in the Central and Southern areas, it did not always depend
on depth.

b) Size composition

Figure 3.49 (page 3-227, 3-231 to 3-234) presents the evaluation of the size composition for the West
African goatfish stock. The fork length class is indicated at intervals of [em.

The size composition of the total stock size in number showed a mono-modal distribution in the cold
scason (there were three modes in Phase 1, but the fwo lower-peak modes were not considered) and a
bi-mmodal distribution in the warm season. In the cold season, the size composition basicatly comprised the
medium-size group with a dominant mode between 18 and 20cm classes. In the warm season, it was
composed of the small-size proup with a dominant mode between 10 and [3cm classes, and the
medivin-size group with a dominant mode at classes around 20cm (particularly accentuated in Phase 1),
Supposing, the medium-size group in the cold season was the rosult of growth and survival of the
small-size group in the warm season during the transitional period (about six months), some questions still
remain unanswered. Where did the iedium-size group in the warm season come from? (In the cold season
the small-size group with a dominan{ mode at classes acound i0cm were not observed.) Why is thai the
modes reflecting the result of growth and survival of the medium-size group during the transitional periods

2

(three or six months) were not observed it the warm and cold seasons respectively?

Also, considering that the small-size group in the warm season suggests that spawning takes place in
the spring (as indicated below, the female maturity ratio in May and June varied between 3 and 17%
throughout the area), still other questions arise. Was that the medium-size group in the cold season
suggesting a spawning in the warm scason {the female maturity ratio in September and October was higher
than in May and June, varying between 34 and 49% over the entire area)? If so, where did the warm
season group of the medium-size individuals come from? Why is it that there are no modes pointing out at
the growth and survival of the warm season group of smali-size individuals during the transitional period?

As for the size composition of the stock in number by area, the group ot cold season the medium-size

individuals was distributed over the entire area, particularly in the Central area. In the same way, the
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groups of warm scason small- and medium-size individuals were distributed all over, particularly in the
Central area and/or in the Southern area.
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Figure 3.49  Size composition for West African goatfish Pseudupenens prayensis.

¢) Length-weight relationship

Figure 3.50 (page 3-228) presents the relationship between the fork length and weight for the West
African goatfish. The length-weight equations obtaincd from all samples in each scason were the

following:
Phase 1 cold season  : BW= 8.040x 107 x> (r=0.9848)
Phase | warm season : BW= 1.343x102xTL% (=0.9842)
Phase 2 cold season  : BW= 1.657x107 =T (r=0.9782)
Phase 2 warm season  ; BW= 1.440x107xT[>% (r=0.9904)

where, BW : body weight (), FL : fork length (cm) and r : the coefficient of correlation.
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Figure 3.50  Length-weight relationship for West African goatfish Pseudupencus prayensis.

d) Length and weight by sex

Table 3.78 (page 3-235) summarizes the fork length and body weight observed in each sex for the
Wost African goatfish.

ln the area surveyed by the Amrigue, males were on the average larger than females (in both fork
length and weight). The average sizes in both sexes were larger in the cold season than in the warm
SEASOIL.

In the area surveyed by the 4/-Awam, the average males were larger than the average females in the
cold season and smaller in the warm season (length almost identical for both sexes in Phasc 2). The

average sizes of both males and females were larger in the cold season than in the warm season.

Individuals of both sexes with gonads developed enough to allow sex determination by visual

inspeetion had a fork length of 7 to 8cm for the early ones, but generally over [0cm.

¢) Sex ratio and female maturity stage

Table 3.79 (page 3-236) summarizes the sex ratio and the female maturity stage for the West African
goatfish. Figure 3.51 (page 3-237) preseuts their distribution by length class.

fn the area surveyed by the Amrigue, the overall sex ratio of this species varied between 0.17 and 0.36
(except for the Phase 1 cold season when, of the five individuals observed, four were males).
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Predominance of females was more significant than in the area surveyed by the Al-Awam. No mature

female was observed.

In the arca surveyed by the Al-wam, the overall sex ratio was, in survey order, 0.75, 0.65, 1.19 and
0.70. Except in the Phase 2 cold season, females were the majority. The sex ratio by arca more often

showed a predominance of females.

The female matutity ratio in the entire arca was between 3 and 17% in the cold season and befween
34 and 49% in the warm season. The ratio by stratum in the entire area was higher in shallow strata. The
female maturity ratio by arca was higher in the Northern area in the cold scason and in the Central area or

the Southern area in the warm season.

The sex ratio by length class depended on body length, This size-dependent change is shown below
for the Phase 2 cold season, in which it was particularly conspicuous,

The sex ratio was 0% at the 10-11cm class (only females), 50% at the 14-15cm classes (twice more
females than males), 100% at the 17-18em class (male/female equilibrivm), nearly 400% at the 22-23em

class (four times more males than females), and 100% at the 24-25cm class.

The fork length at first maturity was observed at the 11-12cm ctass in the warm season and at the

15-16cm class in the cold season.
f) Feeding habits

Table 3.80 (page 3-238) presents the stomach condition and the stomach content composition of the
West African goatfish in each survey season. Figure 3.52 (page 3-239) presents the relationship between
the fork length and $St and SCW. These results considered all data collected by both the Ameigue and the
Al-Awan.

The ratio of the empty stomach varied between 31 and 85%. The relationship between the fork length
and SSI and SCW showed that the largest individuals consume great quantities of food, while the

small-size individuals are voracious eafers in relation to their body weight.

The West African goatfish feceds mainly on crustaccans (shrimp, crabs, gammarids, efc.), but fish,
polychaetes, startish, moliusks (bivalves, cuttlefish or squid, ¢fc.). in fact, it is an omnivore that can even

cat scaweed.
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Table 3.77  Body length range and mean body length for West African goatfish Pseudupeneus prayensis : FL in mm.
(A) Amrigue survey area
Northern Phase 1 Phase 2
coastal area Cold season Warm scason Cold season Warm season
(Stratum: 3-20m}  Specimens Range Mean  Specimens Range Mean  Specimens Range Mean  Speeimens Range Mean
Bane d'Arguin 2 171 ~ 200 1855 - 37 58~123 819 0 3 75 ~ 83 77.3
Other 3 184 ~ 203 193.0 72 64 ~ 143 97.7 11 120~ 176 143.5 6 [12~130 121.5
All area 5 171 ~ 203 191.2 109 38~ 143 92.3 11 120~ 176 133.3 9 74~ 130 106.8
(B) Al-Awam survey aren
T Phase | Phase 2
,§ Stratum Cold season Warm season Cold seasen Warm season
& Specimens Range Mean  Specimens Range Mean  Specmens Range Mean  Specimens Range Mean
3-20m - - - - - - 38 125 ~ 218 176.7 4 145 ~212 187.%
20-30m 7 167 ~204 187.1 ] 23 140 ~ 220 1835 28 95 ~225 144.6
= 30-80m 25 149 ~ 227 191.8 20 70~ 170 99.3 ] 170 ~ 220 199.4 43 00~ 240 167.0
E  80-200m 0 0 0 0
< 200-400m 0 o - . - 0
400-600m - - - - - - - - - - -
3-600m 32 149 - 227 190.8 20 70~ 170 $9.5 69 125~ 220 131.6 77 G35~ 240 159.9
3-20m - . - 160 60 ~ 230 137.0 174 110~ 249 170.5 173 35~ 257 141.5
20-30m 40 98 ~249 164,2 L} 60 ~ 232 123.2 19 125 ~203 154.4 30 93~ 22 150.8
E 30-80m 40 140 ~ 257 182.1 80 88 ~ 260 151.4 50 105 ~ 225 166.2 G7 86~ 220 1432
Z  80200m 0 0 9 0
0 200-400m 0 0 0 0
400-600m - - - 0 - - - - - -
3-600m 80 02 ~ 249 173.1 220 &0 ~ 260 1371 243 105 ~ 249 168.3 330 55 ~ 257 144.1
3-20m - - - 50 935 ~ 260 138.7 60 G0 ~ 243 190.2 59 154~ 235 188.9
20-30m 0 40 106 ~ 220 160.3 36 138~ 223 192.8 60 140 ~ 226 183.5
= 30-80m 24 136 ~ 233 172.3 107 60 ~ 230 139.0 98 120~ 240 170.9 104 &2~ 248 163.3
2 80-200m 0 ¢ 0 0
Y 200-400m 0 0 0 0
400-600m - - - - - . - - . - -
3-600m 24 136 ~233 1725 197 60 ~ 260 13483 204 90 ~ 245 181.5 223 62 ~ 355 175.6

Remark. - : no trawl,



Figured. 49 (A) continued,
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Fipured, 49 (1) continued.
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Table 3.78

Body length and weight by sex for West Afvican goatfish Pseadnpencus prayensis.

(A) Amrigue survey area

Individuals

Fork length in mm

Body weight ing

Phase Scason Sex of specimens Range Mean Range Mean
Male 4 171 ~ 203 193.0 81.0~ 167.0 133.5
- Female ; 184 184.0 108.0 108.0
Cold )
_indeterminate 0
| Total 5 171 ~ 203 1912 $1.0 ~ 167.0 128.4
Male 10 105 ~ 138 121.0 19.0 ~43.0 309
Female 28 T7~ 142 107.4 7.0 ~ 48,0 21.9
Warm i
Indeterminate 51 58 ~ 131 82.0 3.0-~3%0 10.8
Total 80 58~ 142 94.4 3.0--48.0 16.6
Male 3 {46 -~ 170 161.3 42.0 - 86.0 68.7
Cold Female 8 120~ 176 139.6 26.0 ~ 86.0 45.3
Indeterminate 0
5 ~ Total il 120 - 176 145.5 26.0 ~ 86.0 51.6
Male I 129 129.0 350 35.0
Warm Female 6 74 - 130 106.3 5.5~370 22.9
Indeterminate 2 75~ L9 97.0 5.8~27.0 16.4
Total 9 74 ~ 130 166.8 5.5~37.0 22.8

(B) Al-Awam survey area

Individuals

Fork length in mm

Body weight ing

Phase Season Sex . —
of specimens Range ivlean Range Mean
Male 58 105 ~- 237 182.5 20.0 ~ 2450 116.6
Cold Female 77 106 ~ 249 174.2 20.0 -~ 270.0 99.2
Indeterminate l 98 980 10.0 10.0
| Total 136 Tog-240 1712 10.0 ~ 270.0 106.0
Male 1i2 62 -- 230 158.2 2.0~210.0 8L.6
Warm Female 173 70 ~ 260 166.1 5.0~320.0 96. 1
Indeterminate 252 60 ~ 205 113.6 3.0~ 1550 28.3
Total 537 60 ~ 260 139.8 2.0-320.0 61.3
Male 243 P10 ~ 249 [87.0 18.0 ~ 290.0 120.4
Cold Female 205 i05 ~- 245 169.4 19.0 ~ 240.0 87.5
Indeterminate 68 90 ~ 235 I51.4 15.0 ~ 240.0 628
2 T_OTEI___ ﬁ 16 i o 90 -- 249 [75.'_7_ 15.0 ~ 290.{)—_ 99.7
Male 240 95 ~ 248 163.0 14.0 ~ 250.0 89.8
Warm Female 345 82 257 163.2 7.0 - 290.0 88.0
Indeterminate 65 55~ 138 99.5 3.0~45.0 i8.4
Total 6350 35 -~ 257 156.8 3.0~ 290.0 81.7

3-235



9€2-¢

Table 3.79  Sex ratio and female matarity stage for West African goatfish Pseudupeneus prayensis.

{A) Amrigue survey area

Northern Phase | cold season Phase 1 warm season Phase 2 cold season Phase 2 warm season
coasial area  Specimens Sex ratio § - maturity stage’ (%) Specimens Sex ratic 2 : matwrity srase’ (%) Spetimens Sex retio 2 maturitv stape” (%) Spesimens Sexratio £ maturite staze’ (%)
(Sgam:320m) & & (G¥F) | T e @ (N i1 IV 2 p @ I T 0 IV £ g (FuRy I
Banc d'Arguin 0 Z E 3 1 033 1o G 00 2.0 ] 0 E 2 0 .00 1000 00 00 ¢4
Other 1 2 Im 0.0 1006 00 Q¢ 23 ¢ 036 8§80 120 0.0 00 § 3038 250 730 00 00 5 1 0235 1000 00 00 00D
Al ares 1 4 400 00 100C 06 U0 28 10 036 %93 107 0.0 0.0 ] 3 038 230 750 00 00 B | 017 1000 00 00 CO0
(B} Ai-Awam survey area
g Phase | cold szason Phase | warm season Paase 2 cold season Phase 2 warm season
S sovawm _Specimens Sexratio § : maturity sage (%) Specimens Sexratio 2 maturity stage’ (%) Specimens Sexralio _$ - maturity stane’ (%) Specimens Sex ratio 2 : matuniy stage” 1%)
@ A 1l 1 v 2 I (wvE i Moogroiv 8 & (Ve TETE o 7 (2VE) i 1 v
3-20m - - - - - - - - - - - - - - a2 13 U39 27 57 43 01 4 0 000 250 00 730 00
20-30m é 1 0.17 333 500 167 QO Q 0 E 3 14 175 6235 230 123 00 19 Yy 047 654 253 33 0.0
= 30-30m 17 8§ 047 A7 235 284 00 3 & 1.33 667 333 00 0.0 5 3 060 0.0 8.0 200 GO0 20 24 1.20 200 200 8006 00
£ 80-200m 0 0 E 0 0 E 0 0 E 4] 0 E
2 200400m © O B 9 o E - - - - - 0 0 E

400-600m - - - - - - . - - - - - - - - - - - - - - - - - - - B -

All stratum 23 9 039 433 302 b1 GG 3 4 133 857 333 20 00 35 30 08 236 32 &6 00 43 33 077 4} 9 209 372 (00
3-20m - - - - - - - 56 37 086 32,1 304 375 0.0 75 B3 111 840 180 00 00 g3 49 0.3% 371 82 47 (U0
20-30m 2316 070 3335 338 217 00 13 9 069 77 462 362 0.0 10 7070 800 200 00 00 a2 32407 230 159 391 00

% 30-30m 16 24 150 438 438 125 00 27 12 044 37 583 310 0.0 2125 118 519 333 48 00 56 34 0.5) 411 286 304 00
E 80-200m 0 0 E R 0 0 E 0 0 E
< 200-200m ol Q E 0 0 E Q 0 E 0 il E

400-600m - - - - - - - 0 8} E - - - - - - - - - - - - - -

All stratum 38 20 103 336 385 79 (O 9 38 060 208 405 383 00 106 N3 108 792 IS4 09 00 185 115 062 A0 162 43§ 00
3-20m B - - B - - - 15 18 1.20 20.0 333 467 N0 19 28 1.4 326 316 158 04 35 24 0469 0.0 11.4 88¢ 0.0
20-30m 0 o] E i7 16 094 353 471 176 00 10 29 2580 60C 400 00 00 35 23 07 00 3343 337 00

= 30-80m 13 & 060 800 200 00 00 32 16 D38 432 286 262 00 334 137 825 171 00 00 47 43 091 109 348 343 0.0
3 80-200m 0 o] E 0 0 E C 0 E a g E
v 200-400m 0 1] E 0 0 E 0 0 E 0 0 E

400-600m - - - B - - - - - b - - - - - - - - - - - - - - - - -

All stratum 15 8  0&0  E0.0 200 00 03 74 50 068 37.8 318 284 00 64 G8 1.53 703 250 &7 0.0 117 92 079 4.3 336 621 00
3-20m - - - - - - - 71 85 077 296 310 394 00 116 124 107 672 293 33 (90 124 73 0.5% 331 89 381 00
20-30m 20017 059 414376 207 01 30 025 083 233 467 3040 G0 30 179 679 288 386 0.0 98 66 087 243 316 439 00
30-80m 48 41 085 563 292 146 00 72 32 Q44 306 403 292 00 6l 6% 113 885 279 33 0.0 123101 0.82 262 2905 443 00

T 50-200m 0 0 E 0o 0 £ O £ 0 0 E

200-400m 0 0 E 0 ¢ £ 0 0 E 0 g E

400-600m - - - - - - - ] o E - . - - - . . - - - . - - -

Allsratem 77 38 073 3De 125 169 04 175 112 (.63 289 376 333 00 205 233 1,19 67 % 288 34 GJ 3e5 240 070 282 227 49T GO

Remarks. * I Immature, I Semi-marure, UL Mature, [V: Spent. < no oaw! E: Error. blank: no data,
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Table 3.80

(A) Stomach condition

Stomach confent analysis of West African goatlish Psendupeneus prayensis.

Stomach condition

Stomach content Somatic Index (SSI)

¥ . N .
Phase  Season n* Elzlzl)y EE;;:; [‘eis’:)]g n* Min, Max. Mean
| Cold 141 30.50 ‘ 0.00 69.50 134 0.00 35.56 9.24
Warm 564 79.26 0.00 20.74 563 0.00 i35.00 4.54
, Cold 376 85.37 0.00 14.63 372 000 9846  3.38
Warm 610 50.00 0.00 50.00 602 0.00 71.43 6.89
(B) Stomach contents
Mollusca
Phase  Season n*  Algac Polychaeta
Bivalvia Decapoda  Other
i Cold 93 1.02
Warm 17 0.85 1.7t
Cold 55 .82 364
‘ Warm 303 033 4.95 099 T
(Continued)
Crustacea Echinodermata
Phase  Season Fish Unknown
Ganunaridae ~ Crab Shrimp Other Asterozoa
| Cold 8.16 64.29 26.53 i
Warm 0.85 19.66 7.69 L7t 68.38
, Cold 1.82 18.18 5.45 5.45 69.09
Warm 1.65 3531 9.24 8.25 38.94

Remark. * : Individuals of specimens.
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(A) Relationship between fork length and SSI
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8) Bluespotied seabream Pagrus caeruleostictiny
a} Body length range and mean body lengih

Table 3.81 (page 3-244) presents the minimum, maximum and mean fork length obtained for the
bluespotted seabream,

(n the arca surveyed by the Amrigue, the fork length and the mean fork length varied between 40 and
215 mm and between 73 and 171 mm respectively. The mean fork length by arca in cach scason was
higher in the cold than in the warm season and higher in the Banc ” Arguin.

In the area surveyed by the Al-Awam, the fork length was between 43 and 514 mm, The mean fork
fength by arca varied befween 163 and 499 mm, By season, it was higher in the cold season than in the
wartn season in each area; by arca, it was higher in the Northern and Southern areas. The mean fork length
by stratum was, but for a few exceptions, higher in deep strata,

b) Size composition

Figure 3.53 (page 3-241, 3-245 to 3-248) presents the evaluation of the size composition for the
bluespolted seabream stock, The fork length class in these figures is indicated at intervais of lem. For
convenience, three groups were defined: (i) small-size (fork length less than 20cm), (i) medium-size
(fength between 20 and 40cm), (iii) large-size (length over 4Gem).

Regardless ol season, the total stock size in number of the bluespotted seabream essentially
comprised the medium-size group, but also the small-size and large-size groups even if the frequency of
oceurrence of the latter group was low (almost zero in the warm season). The small-size group comprised
two popurations, one with a mode at the class near 15em in the cold season (hereinafter called S¢ group),
and another with a mode at the 8-9cm class in the warm season, though not much conspicuous in Phase 2
(hereinatter referred to as Ss group). The medium-size group also formed two populations: one with a
mode al classes between 20 and 25cm (hereinafter called Ms group), and another with a mode at classes
between 30 and 35cm, not much salient in the Phase 2 warm season (hereinalter named M¢ group). On the
other hand, the large-size group was a population without a distinct mode (hereinafter calted L group). The
Ss and S¢ groups suggest the bluespotted scabream has at least two spawning periods anterior to both
survey seasons, and that the onc providing for the Ss group should be the main spawning season.

The study of the distribution of these five groups was based on the size composition by stratum and
by area. 'The Ss group was distributed mainly in the Central area, particularly at the 3-20 m stratum, but
was also found in low quantities at the 20-30 m stratum in the Northern area. The S¢ group was distributed
in the Northern area and/or in the Central area, the main distribution zone still being at the 3-20 m stratum
in the Central area. The Ms group was widespread over the entire survey area, and the main distribution
arcas were at the 3-20 m stratuin (Din the Central area and/or in the Southern area in the cold season, @
in the Ceniral and Southern areas in the Phase | warm season, and @in the Northern area in the Phase 2
warm season. The M group was scattered over the survey area, but mainly distributed in the Central area,

particularly at the 30-80 m stratum in the cold season. As for the L group, it was confined to the Central
and Southern areas in the cold season.
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Figure 3.53  Size composition for blucspotted seabream Pagrus caeruleosticius.

¢} Length-weight relationship

Figure 3.54 presents the relationship between the fork length and weight in the bluespotted scabream.
The length-weight equations obtained were the following:

Phase ! cold season  :BW= 6.530x107xTL*%® (r=0.9540)
Phase | warm season @ BW= 2.502x[02xTLY (r=0.9962)
Phase 2 cold season  :BW= 2.217x|02x L% (r=0.9953}
Phase 2 warm season  : BW= 2.166x[072xTL'™ {(1=0.9980)

where, BW @ body weight (g), FL : fork length {¢cm) and r ; the coefficient of correlation.
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{A) Phase | cold season (D) Phase 1 warm season
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Figure 3.54  Length-weight relationship for bluespotted seabream Pagrus caerufeosticius.

d) Length and weight by sex

Table 3.82 (page 3-249) summarizes the fork length and body weight observed in each sex for the
blucspotted seabream.

In the area surveyed by the Amirigue, the mean fork length by sex of this species was between 140 and
178 mm for females and 147 pun for males.

In the area surveyed by the Al-dwam, the fork length by sex varied between 90 and 514 mm for males
and between 100 and 440 mm for females. The mean fork length by sex varied between 234 and 297 mm
for males and between 233 and 262 mm for femates. The mean fork length of males was larger than that of
females in all seasons cxcept in the Phase 1 warm season. The average sizes of both males and females
were larger in the cold season than in the wanm season.

The fork length of individuals with gonads developed enough to allow sex recognition by visual
inspection was around 10cm for early ones of both sexes and about 17em for late ones of both sexes.
Considering that the fork tength of individuals of indetermined sex could be near 34cm, it is likely that
individual difterences were significant.

e} Sex ratio and female maturity stage

Table 3.83 (page 3-250) summarizes the sex ratio and the female maturity stage for the bluespotted
seabream. Figure 3.55 (page 3-251) presents their distribution by length class. Samples obtained in the
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area surveyed by the dmrigue were too fow (14 immature females, 3 males) and their data were not
included in this analysis.

The overall sex ratio of this species was between 0.52 and 0.81 and females were therefore dominant
regardless of season. The results were identical for the sex ratio by area, The sex ratio by stratumn
depended on depth only in the Phase 2 warm season, when it was 0.60, 0.91 and 1.17 towards deeper
strata.

The female maturity ratio in the entire area was between 4 and 11% in the cold season and between
33 and 49% in the warm season. There is no clear about the depth-dependent change, but the maturity ratio
was often high at the 3-20 m and 20-30 m strata. By arca, the female maturity ratio observed in Phase 2
showed a geographic-dependent change, with higher values in the Southern area, with those values
declining notthwards.

The scx ratio by length class didn’t show the size-dependent change: females were the majority in
most classes (although the percentage was lower than 100% and fluctuated significantly).

The fork length at tirst maturity was observed at the 24-25cm class in the cold scason, and at the
19-20cm class in the warm season. According to Dah ¢f af. (1991), the fork length of the smallest mature
individual should be between 23 and 27cm. The results obtained in the cold season corroborates that
observation.

f) Feeding habits

Table 3.84 (page 3-252) presents the stomach condition and the stomach content composition of the
bluespotted seabream in cach survey season. Figure 3.56 (page 3-253) presents the relationship between
the fork lengih and 551 and SCW. Those results were based on all data collected by the two vessels.

The ratio of the cmpty stomach varied between 44 and 60%. In the Phase | cold season, a single
sample had an everted stomach. The relationship between the fork length and SS] and SCW showed that
the largest individuals consume great quantities of food, while the small-size individuals are voracious
eaters in relation to their body weight

The bluespotted seabream feeds mainly on crustaceans (crabs, shrimp, ancmurans, efc.} and mollusks
{bivalves, gastropads, cuttlefish or squid, octopus, efc.). Its diet is quite varied, and includes also sponges,
jellvfish, polychaetes, starfish, sea squirts and fish.
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Table 3.51

{A) Amrigue survey area

Bodyv length range and mean body length for bluespotted seabream Pagrus caeruleostictus : FI. in mm.

Northern Phase | Phase 2
coastal area Cold season Warm season Cold seasen Warm season
(Siratum: 3-20m) Specimens Range Mean  Srecimens Range Mean  Specimens Range Mean  Specimens Range Mean
Banc d'Arguin 13 103 ~213 171.0 13 45 ~93 76.0 8 114~ 163 i32.1 48 H0~114 75.1
Other 4] 12 44~ 90 68.8 1 90 80.0 0
All area 13 103 ~Z213 1710 27 H~093 728 El 90~ 163 1274 48 A0~ 114 73.1
(B) Al-Awam survey area
g Phase 1 Phase 2
E Stratum Cold season Warm season Coid scason Warm season
& Specimens Range Mean  Specimens Range Mean  Specimens Range Mean  Specimens Range Mean
3-20m - . - - - - 73 50 ~ 333 2438 80 185 ~ 340 225.6
20-30m 0 ¢ 3 257 ~ 340 294.0 13 82~ 250 209.2
= 30-80m 0 0 0 11 230 ~402 3305
5 80-200m 6 ¢ 0 0
< 200400m 0 0 . . . 2
400-600m - - - - - - - - - - - -
3-600m 0 0 78 90 ~ 333 246.8 104 82 ~ 502 254.7
3-20m - - - 183 60 ~ 226 163.8 120 37 ~ 400 192,4 14 43 ~ 348 174.1
20-30m 24 128 ~ 287 2113 66 M ~278 161.8 2 180 ~413 294.5 7 200 ~ 235 2230
= 30-80m 23 349~ 415 3011 4] 20 260 ~ 430 3333 29 220~ 348 264.7
T 80-200m 0 ¢ 0 0
L 200-400m G o 0 0
400-600m - - - 0 - - - - - -
3-600m a7 128 ~ 415 253.2 231 30~ 326 163.3 142 97 ~ 4350 216.9 173 43 ~ 368 186.6
3-20m - - - 84 192 ~373 2342 143 198 ~ 420 2334 162 170 ~ 338 2403
20-30m 3 430~ 3514 458.7 21 190 ~ 230 2239 22 215~ 285 2439 45 205~270 2303
= 30-80m 0 19 240~ 330 2719 S 225~ 260 2444 b 243~ 282 260.3
2 80-200m 0 0 0 ]
¥ 200-400m 0 0 0 0
400-600m - - - - - - - - - - - -
3-600m 3 480 ~ 514 498.7 124 190 ~ 373 238.3 176 198 ~ 420 2517 156 170~ 338 238.4

Remark. - : no traw).



Figured.53 (A) continned. |
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__ Figured.53 (H) continupe.
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Figured.53 {C} continued,
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Table 3.82

Body tength and weight by sex for blucspotied seabream Pagrus caeruleostictus.

(A) Amrigue survey area

Phase Season Sex indivi(liuals Fork length in mm Body weight ing
of specimens Range Mean Range Mean
Male 0
Cold Female 7 163 ~215 178.4 350 ~249.0 85.4
_Indeterminate 6 103180 162.3 26.0 ~ 54.0 43.8
| Total 13 103215 1710 260 ~2490 662
Male 0
Warm chal.e 0
Indeterminate 27 44 - 95 72.8 2.0~ 18.0 9.6
Toial 27 de ~ 05 72.8 2.0~ 18.0 9.6
Male 2 130 -- 163 i46.5 50.0 ~92.0 71.0
Cold Female 1 F40 140.0 70.0 70.0
Indeterminate 6 90 - 140 119.0 20.0 ~ 60.0 40.2
5 Total 9 90 - 163 1274 20.0~92.0 50.3
Male 0
Warm P'en}a!e 0 )
Indeterminate 48 40~ 114 73.1 1.5~27.0 9.9
Total 43 40~ 114 73.1 1.5~ 270 9.9
(B) Al-Awam survey arca
Phase Season Sex ln(IiviqL|z1ls Fork lenpgth in mm Body weight ing
of specimens Range Mean Range Mean
Male 21 128 ~ 514 290.7 55.0~2,790.0 814.8
Cold Female 26 143 ~ 340 261.6 750~ §,160.0 505.0
Indeterminate 3 46 -~ 158 153.3 80.0 ~95.0 88.3
| Total 50 128 ~ 514 269.8 550--2,7900 6101
Male 87 168 ~ 350 234.0 110.0 ~ 965.0 3259
Warm Femalc 166 170 ~ 373 235.8 140.0 ~ 1,205.0 325.1
Indeterminate 122 50 - 227 90.6 3.5-3250 30.2
T'otal 375 50 ~ 373 188.2 3.5~ 1,205.0 229.3
Male 127 129 ~ 450 263.0 50.0~1,995.0 485.4
Cold Female 204 130 ~ 440 253.0 50.0 ~ 1,930.0 433.1
[Indeterminate 65 90 - 343 143.6 165~ 975.0 939
Y ____Total 396 90 ~ 450 23183 16519950 3942
- Malc I55 90 ~ 380 236.0 15.0 ~ 1,350.0 349.4
Warm Female 223 100 —~ 402 233.2 20.0 ~ £,525.0 331.2
Indeterminate 55 43 ~ 215 96.1 2.0 ~255.0 301
Total 433 43 - 402 216.8 2.0~1,525.0 299.5

3-249



05zt

(A} Amrigue survey ared

Table 3.83

Sex ratio and female maturity stage for bluespotted seabream Pagrus caeruleostictus.

Phuse 2 warm seagon

Northern Phuse 1 cold season Phase [ warm season Fhase 2 cold season
coastal area  Specimens Sexratio % : maturity stape’ (%) _Specimens Sexratio 2 : mamuniy stage” %) _Specimens Sexratio 2 : marunty stage” (95)_ _Specimens Sexrmie 2 :mawritv stage’ (%)
(Strarum: 3-20m; @ 5 (PVE) 1 t1 111 IV & & (GY]) 1 J1 I 2 & {dR) I il I w 2 & (e 1 Il 11 N
Banc d'Argun 7 [ VET] 1900 v 0.0 0.0 i} & E i 2 2,00 1006 0C¢ 0l v 2 y o Que 0.0 Q.0 0.0 uw
Crher "] 0 E Q 0 E Q 0 E 4 1 0.25 100.0 Q.0 2.0 0.0
All aren 7 0 QU 160G 0.0 0.8 00 4] 7] E 1 2 200 1000 0.0 00 QO 6 T 0.17 100.0 0.0 0.0 00
(B) Al-dwam survey area
a Phase ) cold seasan Phase | warm season Phase 2 ¢cold season Phase 2 warm season
% Siawre  Specimens Sexratio £ marurdity staze” (%) Specimens Sexrauo £ mawritv sizge” (%) Speermens Sexratio £ . mamuriny siage (9%)  Specimens Sexratic  §  marurity stage (%)
7 & & (PR ] I v R R T A T &g ) nmoouog 2 @ @NE u nrow
3-20m - - - - - - - - - - - - - - 39 23 0.59 336 718 26 00 %7 31 0.6 743 255 [A
20-30m 0 0 E 0 0 B 3 2 0.67 0.0 867 0.0 3313 7 5 071 i00.0 [{Xi] 0.0 00
= 30-8m 0 Q E ¢ 0 E Q ¢ E 7 12 Q.57 571 428 00 Q¢
E  #0-200m o 0 E 6 ¢ E o0 0 E a0 E
< 200400m 0 C g 0 ¢ E - - - - - - o0 E
400-600m .- . . .- - - - e - - - . - .- - - . - - .-
All stratum 0 0 E [ 0 E 42 25 060 338 714 24 2, 61 40 0,66 754 246 0.0 090
3-20m - - - - - - - 70 32 046 214 314 237 14 4 27 Ol 323 435 23 4.0 31 43 (.82 264 235 451 00
20-30m M1l 110 700 200 100 00 1317 081 Q0 333 867 0.0 0 1 E 6 1 0.17 0.0 .0 000 0.0
= 30-80m 16 7 034 250 750 0.0 00 0 0 E 10 10 1.00 00 5.0 0.0 0.C 5 I3 3.00 00 200 &0 0G
g 80.200m O 0 E 6 0 E 0 0 E C 9 E
< 200-400m G a E 0 2 E 0 ¢ E 0 0 E
400-600m - - - - - - - 0 2 E - - - - - - - - - - - -
All stralum 26 18 069 42.3 538 38 0.0 83 49 056 170 477 41 L1 54 3 0N a35 463 111 Q.0 61 5% 095 242 226 352 0.0
__3-20m - - - - - - - 53 24 045 509 189 302 00 83 53 0.60 42,0 398 182 Q0 732% Q.40 14 51 83c LD
20-30m 5} 3 E 1 R 8.1 3345 364 Q0 11 11 1.0¢ 8.8 182 0.0 00 21 2% 118 0.0 230 750 00
=  30-80m 0 b} E 14 S D36 143 500 357 00 8 AR VRV 230 750 0.0 00 3 2 Q33 0.0 100.5 8.0 0.0
S §0200m 0 0 E ¢ 0 E 0 0 B o 0 E
9 200-400m 0 0 E bl ¢ E 0 0 E 0 0 E
400-600m .- - - - - - . - - - R - - - . - - - - .
All stratum 0 3 E 78 38 049 5 003 327 00 J0R 63 039 445 402 150 00 00 5a 0.56 .G 222 768 00
3-20m - - - - - - - 1?3 36 Q45 340 374 276 DR 172103 G.60 409 485 105 00 171 105 Q60 29% 311 491 00
20-30m 10 4 1.40 U 200 100 0.0 29 2 090 34 414 357 0.0 14 1+ 10§ 643 286 00 7 34 31 091 212 152 8356 (0
30-80m 16 7 044 25C 750 0n o 14 3 036 143 500 33T 0.0 13 0 036 1.1 611 278 08 18 21 .17 22556 322 040
E £0-200m 4] 2 E 0 u} E 0 0 E 4] 0 E
200-400m ] O E 0 g E 0 g E 0 0 E
440-600m - - - - - - ¢ 0 E . - - - - - - - - - - -
Allstraum 26 21 081 42,3 538 3§ 00 1866 &7 652 237 393 331 08 204127 0.62 399 483 115 05 223 135 070 279 230 491 00

Remarks, = I: Imnracure, 1 Semi-maturs,

il Muarure

1¥: 8penr = po mawl, Er Erver, blunk: no duts,
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Tabie 3.84

Stomach content analysis of bluespotted scabream Pagras caeruleostictus.

(A) Stomach condition

Phase Season

Stomach condition

Empty

'__f.“.VC[‘[

Stomach content Somatic Index (SS1)

Feeding

n* %) (%) %) n* Min. Max. Mcan
l Cold 63 43.55 1.59 54.86 59 0.00 90.91 8.47
Warm 367 55.59 0.00 44,41 359 0.00 P 7.02
Cold 295 60.00 0.00 40.00 290 0.00 70.00 832
" Warm 447 5839 000 4161 436 000 15267 577
(B) Stomach contents
o . . Jelly Mollusca X
mse  Season n* Sponges Polychacta
Fish Gastropoda  Bivalvin ~ Decapoda  Octopoda  Other
| Cold 35 2.86 5.7} 11.43 5.71
War 163 1.84 3.07 0.01 061 1.84 3.07
X Cold 118 3.39 169 S 9.32
Warm 183 1.09 0.55 31.69 .64 1.04 1.64
(Continued) ’
Crustacea Echinodermaia Protochordata
Phase  Season Fish Unknown
Crab  Anomura  Shrimp  Other Asterozoa Ascidiacen
[ Cold 2000 22.86 2.86 3143
Warm 1.84 0.61 491 429 79.14
. Cold 11.02 2.54 254 1.69 2.54 66.10
Warin 21.31 0.55 7.65 L1.48 0.55 0.55 0.55 25.14

Remark. * : Individuals of specimens.
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(A) Relationship between fork length and SSi
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9 Angola dentex Dentex angolensis

a) Body length range and mean body length

Table 3.85 (page 3-258) presents the miniinum, maximum and mean fork length obtained for the
Angola dentex.

The fork length of this species varied between 148 and 337 nun, In the Phase | cold season, the mean
fork lengih by arca varied between 204 and 280 mm and was higher in the Central arca. In the same season,
the mean fork length by stratum in the Southern area increased with depth.

b) Size composition

Figure 3.57 (page 3-255, 3-259 to 3-260) presents the evaluation of the size composition for the
Angola dentex. The fork length class is indicated at intervals of Icm.

The size composition of the total stock size in number {(data were obtained in each area only in the
Phase | cold season) presents a poly-modal distribution with three modes (the mode at the 26-27cm class
was not considered). The total stocks mainly comprised the small-size group with a predominaat mode at
the 17-18cm ciass, then the medium-size group with a mode at the 23-24em class, and finally the

large-size group with a mode at the 30-3 lem class.

In the Phase | warm season, the stock size in number of the Southern area (all at the 30-80 m stratum)
was formed by a group of individuals with a dominant mode at the 12-13cm class and the other one with a
predominant mode af the 19-20cm class. The individuals observed at the 7-8cm class (with a low-peak

mode) suggests they were newborn larvae.

In the Phase 2 warm season, the stock size in number of the Central area (all at the 30-200 m stratum)
comprised only a population at the 25-26cm class (this result was expanded from a single sample).
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Figure 3.57  Size composition for Angola dentex Dentex angolensis.

¢) Length-weight relationship

Figure 3.58 (page 3-256) presents the relationship between the fork length and weight for the Angola
dentex. The length-weight equations obtained from all samples were the following:

Phase | cold season CBW= 1.917x10 21" (r=0.9930)

(1=0.9940)
where, BW : body weight (g), FL : fork length (cim) and r : the coefticient of correfation.

Phase 1 warm season CBW= 2.247x10%xTL*"™
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(A) Phase 1 cold season (B) Phase 1 warm season

n=113 n=47
[0 e — - —— 400 o[ e e e
900 -1y—1917|_0?x""”"'“"1- o 350 1+ y-22a7p 0t sl Y
800 ] RI-os0B01 | 3 = 9.681R-01 ] ‘ /
) e oy o e 300 b S : . :
00 ‘ L a5 ‘ ‘ s
= 60 | - P : . e - : S Core sl
B s00 | . o i-’. . B oae | ; ! Y J
g i . . . ) ; : i N S
A0 PaY L B ’
%‘ 100 .. : .o .‘ %‘ 0o L. - l ‘ . .
cg 200.‘,‘..5 ... .'., 5 : . i ')/ i i
100 L e : 50 ¢ ‘i > ; !
0 b 3 — i i 0 b ) b i 1
V] 10 20 30 40 0 5 10 15 20 5 30
Fork lengthinem : . Fork length in em
(C) Phase 2 cold season (D)) Phase 2 warm season
n=0 n=1
450 R : e
400 oo -t 5 I LTI
350 o i : .
E-) 1
N T I SR
B oaso bl
No data for FL-BW relationship. B0 oy
P 5
5 150 b R
2 oo | T N
o 50 L S i !
S N SO S i i
0 s w15 20 25 30
Fork length in em

Figure 3.58 Length-weight relationship for Angola dentex Denfex angolensis.

d) Length and weigilf by sex

Table 3.86 (page 3-262) summarizes the fork length and body wetght obse; ved in each sex for the
Angola dentex.

In the cold season, males had the mean fork length of approximately 263 mm, larger than that of
females; in the warm season, however, males and females were approximately of the same size (about 185
mm on the average, but males were heavier).

The minimum fork length of individuals ‘with sufficient gonadal development to dliow sex
determination varied between 12em for early individuals of both sexes and |5¢m for late ones.

¢) Sex ratio and female maturity stage

Table 3.87 (page 3-263) summarizes the sex ratio and the {emale maturity stage for the Angola dentex.
Figure 3.59 (page 3-264) presents their disteibution by length class,

The overall sex ratio of this species (Phase 1) was 0.41 in the cold season and 0.23 in the warm
season; females were thus clearly major in all seasons. The sex ratio by area in the cold season varied
between 0.2] and 0.67, with females still in the majority. The sex ratio by stratum was 1.0 at the 30-80 m
stratum and 0.33 at the 80-200 m stratum. Data were too few to allow for a definitive conclusion on the
depth-dependent of the sex ratio.
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‘The Female maturity ratio was 2.5% in the cold season (0% in the Southern arca) and 30% in the
Southern area in the warm season, One could presume the spawning period of the Angola dentex is cither
long or split in two instances.

In the Phasc | cold scason, the sex ratio by length class showed the sive-dependent change within a
given classes. Males were not observed at the 14-15cm class, but in the 15-25cm classes, the ratio
increased progressively up to 100% (male/female equilibrium),

The fength at first maturity observed in the cold season was at the 28-29cm class, and in the warm
season at the 18-19¢in class.

f) Feeding habits

Tabie 3.88 (page 3-265) presents the stomach condition and the stomach content composition of the
Angola dentex in cach survey season. Figure 3.60 (page 3-266) presents the relationship between the fork
fength and SSI and SCW.

The feeding habits of the Angola dentex were studied only in the Phase |, in which data were
relatively numerous. The ratio of the empty stomach in the cold and warm seasons was 71% and 65%

respectively. In the cold season, the ratio of the stomach eversion was 8%.

The relationship between the fork length and SS1 and SCW showed that the largest individuals
consume great quantities of food, while the small-size individuals are voracious eaters in relation to their
body weight.

The Angola dentex feeds mainly on crustaceans. In the cokl season, fish and Polychaetes were also
found in the stomach.
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Table 3.85

(A) Amrigue survey area

Body length range and mean body length for Angola dentex Dentex angolensis : FL in mm.

Northern Phase 1 Phasz 2
coastal arca Cold season Warm sezson, Cold season Warm season
{Strarum: 3-20m}  Specimens Ranze Mean  Specumens Range  Mean _ Specimens Range Mean  Specimens Range Meun
Banc d'Arguin 0 ¢ 0 0
Qther 0 e 0 ]
All area ¢ 0 0 0
{B} Al-4Awam survey area
5 ; i Phase 1 Phase 2
_§ Stratum Cold season Warm seasen Cold scason Warm season
a Specimens Range Mean  Specimens Range Mean  Specimens Range Mean  Specimens Range Mezn
3-20m - - - - - 0 [i
20-30m 0 0 0 9
= 30-80m 0 0 0 0
3 80-200m 40 157 ~315 2116 0 0 0
= 200-400m 0 0 . - - 0
400-600m - - - - - - - - - - -
3-6Q00m 0 137 ~ 313 211.6 v 0 0
3-20m - - 0 0 0
20-30m 0 ) 0 ]
= 30-80m ¢ 0 0 0
£ 80200m 25 155 ~ 337 280.4 0 0 I 253 253,
U 200-400m 0 0 0 0
400-600m - - - G - - - - - -
3-600m 25 155 ~ 337 280.4 a ¢ 1 233 253,
3-20m - - - 0 0 0
20-30m 0 g 0 0
= 30-80m A0 148 ~ 295 193.0 47 110 ~ 266 171.6 0 ]
B 30-200m 216~ 307 2598 0 0 h)
“240-400m 0 0 0 ¢
400-600m_ - - - - - - - . - - - .
2-600m 48 148 ~ 307 204.) 47 110~ 266 171.6 0 0

Remark. - : no trawi,
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__Plgured.57 (B) continued.
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Figrared. 574D conlinued.
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Table 3.86  Dody length and weight by sex for Angola dentex Dentex angolensis,

(A) Amrigue survey area

, ivi ‘ork 1 in mm Bod ight i
Phase Season Sex {ndw!(.hlals Fork fength in mn ody weight in g
of specimens Range Mean Range Mean
Male 0
Female ]
Cold .
Indctermipate 0 S
{ ‘Total 0
Male 0
Warm Fcrlla!e t
[ndeterminate 0
Total 0
Male 0
Female 0
Cold .
Indeterminate 0 e
Total 0
2
Male ]
Warmn Femal'e 0
Indeterminate 0
Total 0
(B) Al-Awam survey area
T o] : e
Phase Season Sex lndmc'imls ork length in mm Body weight in g
of specimens Range Mecan Range Mean
Male 32 155 ~ 337 262.9 85.0--920.0 484.5
Col Female 79 148 ~ 312 209.6 65.0~815.0 261.0
Indeterminate 2 151 ~ 155 153.0 80.0 ~ 85.0 825
1 Total i3 148 ~ 337 223.7 65.0 ~ 920.0 321.2
Male 7 122 - 266 184.4 40.0 ~ 375.0 £52.1
Female 30 120 ~ 228 185.0 35.0--230.0 136.3
Warm .
fndeterminate 10 11D ~ 145 122.5 30.0 --55.0 37.8
Total 47 110 ~ 266 171.6 30.0~375.0 117.7
Male 0
Female 0
Cold )
Indeterminate 0 B
5 Total 0
Male l 253 253.0 390.0 390.0
Warm Pema{e ¢
Indeterminate 0
Total 1 253 253.0 390.0 390.0
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Table 3.87 Sex ratio and female maturity stage for Angola dentex Dentex angolensis.

(A) Amrigue survey area

Northern Phase | cold scason Phasz | warm scason Phase 2 cold season Phase 2 warm season
coastal area _Specimens Sexratio 2 : mawriy stage (%) Specimens Sex ratio @ : mamrity stage’ (%) _Specimens Sexratio £ . mawrity stage’ (%) Specimens Sex ratie§  mamritv stage” (%)
(Stanm:3-20m) & A (dVE) 1 I nroy E g (NE) | iy Iv 2 & WV¥) I M v $ & WV® I no m I
Banc d'Arguin ¢ ¢ E [] u E 0 ] E 0 0 E
Qther 0 Q E 0 Q E 4] 0 E 9] 0 E
All aren 0 Q E Q [¥ E 0 0 E [ [i] E
(B) Al-Awam survey area *
3 Phase 1 cold seasen Phase | warm season Phase 2 cold season Phase 2 warm season
£ Swaum _Spetimens Sexratio R ; matwrity siage” (%) _Specimens Sex ratio _2 : matunity stape” (%) _SPecimens Sex ratio _© : maturity stze’ (%) _Specimens Sex ratio S : matugity stage” (%)
” & @ (ME T T 2 g (GvR)y T g & (¥ 1 nom oI 2 g (e¥2y 7 1 I IV
3-20m - - - - - - - - - - - - - - 0 0 E 0 0 3
20-30m 0 0 E 0 0 E Q ] E 1] a E
= 30-80m 0 o] E O [ E 0 4] E 0 Q E
E 80200m 33 7 021 879 91 30 00 0 0 E 0 0 E 0 ¢ E
Z200-400m O © E 0 0 E - - - - .. 0 9 E
400-600m - - - - - - - - - - - - - - - - - - - - - - - - - - - -
All stratum 33 7 021 879 91 30 00 0 4] E 8] [¢] E 0 [y E
3-20m - - - - - ~ - 0 0 E ¥ 0 E Q ¥ E
20-30m 0 0 E 0 [ E 0 [i] E 0 J E
= 30-80m 0 0 E 0 O E o} 0 E 5} a E
'5 §0-200m I5 10 067 300 353 67 00 0 ] E 0 0 E o} 1 E
O 200-400m ) 0 E 0 0 E 0 0 E 4} 4} E
400-600m - - - - - - - 0 0 E - - - - - - - - - - - - - -
All stratum 13 10 0.67 400 533 67 00 ] Z E o] 1] E [i] 0 E
3-20m - - - - - 3 - 0 i E Q 0 E 0 1] E
20-30m Q [ E Q 4] E o 0 E 0 4 kE
= 30-80m 9 9 100 1000 00 00 00 30 70023 10,0 600 200 00 ] 0 E 4] o] E
§ 80-200m 22 5 027 8.4 136 00 00 o G E G 0 E 0 0 E
“ 200-400m 0 0 E 0 4] E 0 0 E 0 0 E
400-600m - - - - - - - - - - - - - - - - - - - - - - - - - - - -
All stratum 31 I3 0.48 903 97 0.0 00 30 7 0.23 10,0 600 300 0.0 Q0 0 E 0 Q Iz
1-20m - - - - - ~ - 7] [] 3 9] 0 E G 0 E
20-30m 0 0 E 0 [} E 9] 0 E 0 o E
30-80m 9 9 LGO 1000 00 00 00 30 7023 1.0 60.C 200 0.0 0 0 E 0 0 E
i §0-200m 70 23 0.33 771 200 29 00 0 0 E 9] ¢} E o o} E
200-400m 0 0 E 0 G E o} Q E ¢ o} 1
A0C-600m - - - - - - - Q [ £ - - - - - - - - - . - - - -
All stratum 79 32 Q4] 797 177 25 00 30 7 0.23 100 600 300 0.0 0 [i] E 0 7] E

Reinarks. * I: [umasture, 0 Seine-maruee, UL Marare, IV: Spear, - nowawi. E' Emor. blank: no data.
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Figure 3.59 Sex ratip and female maturity stage by length class
' for Angols dentex Dentex angolensiy .
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Table 3.88

{A) Stomach condition

Stomach content analysis of Angola dentex Dentex angolensis.

Stomach condition

Stomach content Sematic Index (851)

Phase Season

Empty Evert

Feeding

n* %) (%) (%) n* Min. Max. Mean
Cold 113 70.80 7.96 21.24 H00 0.00 72.09 4.37
Warm 34 6471 0.00 35.29 33 0.00 4.55 039
Cold 0 - L - ] - - -
Warm I 100.00 0.00 0.00 1 0.00 0.00 0.00
(B) Stomach confents
Phasc Season n* Polychacta  Crustacea Fish Unknown

l Cold _gi—_ 4.17 4§_S3 _ 20.17 20.83
Warm i2 8.33 91.67

5 Cold 0
Warm 0

Remark. * : Individuals of specimens.
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(A) Rclationship between fork length and SS1
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Figure3.60  Relationship between body length and SSI (A) and SCW ()
for Angola dentex Dentex angolensis.
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