(3) Crustaceans
Presented below are the biological findings obtained for the four species targeted in this survey.

1) Southern pink shrimp Penaeas notialis
a) Body length range and mean body length

Table 3,113 (page 3-355) presents the minimum, maximum and mean total length obtained for the
southern pink shrimp. The southern pink shrimp and the Sencgalese sole were the only two specics of
which the samples obtained in the Amrigue survey area were more numerous than those obtained in the

Al-Aweam survey arca.

In the Amrigue survey area, the total length of the southern pink shrimp varied between 40 and 200
min throughout the survey. The mean total length in each survey season was higher in the cold scason than

in the warm season. The mean total length by arca was lower in the Banc d’ Arguin in all seasons.

In the A/-Awam survey area, the total length varied between 40 and 235 mm throughout the survey. In
the Central and Southern areas, the mean total length by area was higher in the warm season. In some areas,
the mean total length by area was different depending on the survey season. The mean length by stratum

does not seem to depend on depth.
b) Size composition

Figure 3.85 (page 3-352, 3-356 to 3-359) illustrates the evaluation of size composition for the
southern pink shrimp. The total length class is indicated at intervals of tcm. For convenience, three groups
were defined: (i) small-size (total length less than 7em), (i) medivm-gize (length between 7 and 15em), (iii)

targe-size (length over 15cm).
b-1) Amrigue survey area

The total stock size in number basically comprised the medium-size group. The predominant mode
class of that group varied according to the season: in the cold season, it appeared at the 14-15cm class,
while in the warm season it occurred between 10 and 12cm class. In the cold season, the medium-size group
was displaced towards the targe-size ones. The small-size group was particularly salient in the warm season,
while the large-size group was conspicuous in the cold season (not in number of individuals, but in

frequency of occurrence).
b-2) Al-Awam survey area

In the cold season, the total stock size in number basically formed by the medivm-size group, but in
the warm season the forming groups were those of mediumn- and large-size. The small-size group was found
only in the Phase 2 warm season. In the Phase | cold season, the predominant mode of the medium-size
group appeared at the t1-12cm class, but in the other thres seasons, it occurred at classes between 13 and
tScm. [n the Phase 2 cold scason, a distinct mode was observed at the 11-12cm class; the stock in number
at the class was of the same order than that at the predominant mode class of the Phase | cold season. The
dominant mode of the large-size group was distributed within three classes between 16 and [9cm. In the

Phase 2 warm scason, another predominant mode appeared af the 20-2 Lem class,

It is possible to summarize the distribution of those three groups in the following manner from the
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size composition by stratum and by arca. (DThe small-size group that appeared only in the Phase 2 warm
season, was distributed only at the 30-80 m stratum in the Southern arca. @The medium-size group was
distribnted over the entire area, mainly in the Sowthern arca in Phase 1 and in the Central area in Phase 2.
DIn the Phase 1 cold season, the large-size group was distribuied only at the 30-80 m stratum in the
Souwthern area, but with a distribution patlern similar to the middle-size group during the other three

5Cas0ns,

Amrigne survey nrea

£A) Phase 1 coll seasan (3) Phuse 1 wiarm season
Grand lotak tArca: 16653 hm') Grand Tzl (Area - 10653 Lm'y
Yembezpik 3o Meanbagn 16t
Fomwafie ddurineemesn LR Bl itatiorneambon WERLY
B e meme—eee o - o
o Lo -
e e tinae
g oo -
2 3 s
g e [
g' poae g o
P .
Toual kogih inen Toust kel in ym
(C) Phase 2 cold seasun (1) Phase 2 warn season
Grand tual (Aa (0653 fm) Grand Twal (AnLa - (0653 bmY
Mo kegh 1 A PO T4
[ R T Ny L AL Hifeie Jansg e mrents &
i g
5 §
2 a
5 H
P 7 -
§ 5
2
a g
o &
L)
Folat kemaibia cin Fotl knghingry e
Al-Awam survey arca
) Phase § cold seasen {B) Phate | warm scason _
- Girand Tedaf (Area 92156 Lm') Grand Toral tArea #7156 k)
Metibegh [HBm Memakrgh 19 R
Fatarafat wadare Moimhen JILRAL Falpnsted ik ate m monibers - 1305008

2
]

Frequency o nembers
Frequency un numders

L Totsl kengt inem Tousllength inem
(C) Phase 2 cold season (D} Phase 2 warm season
Grand Tedal (Area. 97656 hiw) Grand Totad (Area 97156 k')
Metatrgh B ETM - Mean ket 42
Frrerued ook wee noredeny S8 201 Fatreed etk ind o £amben 670G, b
ecan S
v e
Lanrg 1=
5 o § ew
5 e g Mmpe
. . man
£ § s
g e g wwe |
= ~uze L3 mar
Tetallergthin e Jtal bewgth incm

Figure 3.85  Size composition for southern pink shrimp Penaeus notialis.
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¢) Length-weight relationship

Figure 3.86 presents the relationship between body length and weight for the southern pink shrimp.
The length-weight equations obtained from all samples were the following:

Phase ! cold season :BW= A.407x|02xTLMH (r=0.9174)
Phase 1 warm season  : BW= 1.929x107xT] 2% (r=0.9758)
Phase 2 cold scason  : BW= 4. 7d4x |0 xTL2*" (r=0.9174)
Phase 2 warm scason  : BW= 1.527x107x11.2%! (r=0.9791)

where, BW : body weight {(g), TL : total length (cm) and 1 : the coeflicient of correlation.

According to Burkovsky er af. (1989), the spawning period of the southern pink shrimp found in the
territorial waters of the IRM would be in August. The sudden increase in weight of this species observed
between 15 and 18cm in the cold season (April-May) {(a majority of females, sec Figure 3.87) may suggest
ponadal development.
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Figure 3.86  Length-weight relationship for southern pink shrimp Penaeus notialis.

d) Length and weight by sex

Table 3.114 (page 3-360) shows the total length and body weight observed in each sex for the
southern pink shrimp. No individual of indetermined sex was observed.

In the Amrigue survey area, the total length varied between 45 and 200 mm for females and between
40 and 168 mm for males throughout the survey. The mean size of both males and females was larger in the
cold season than in the warm season.
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In the Al-Awarm survey arca, the fotal length varied between 50 and 235 mm for females and between
40 and 212 mm for males. For all seasons, the mean length and mean weight of females were latger than
those of males. The difference was particularly signiticant in the warm season.

¢} Sex ratio

Table 3.115 (page 3-361) summarizes the sex ratio for the southern pink shrimp. Figure 3.87 (page
3-362) presents its distribution by {ength class. The female maturity stage was not visually observed.

In the Amrigue survey arca, the sex ratio of this species varied between 0.48 and 0.81 in all seasons
except in the Phase 2 cold season, in which the males and females were neatly equal in number (0.98). The
females were in greater number, particularly in the Phase | cold season. The sex ratio by area was low in
the Banc d’ Arguin, where the females were evein move predominant,

In the Al-Awam survey area, the overall sex ratio of this species varied between 0.30 and 0.84 in all
seasons except in the Phase 2 cold season, in which the males were in the majority (sex ratio 1.[8).

Geographical and vertical variations of the sex ratio wer¢ not analyzed due to the lack of sufTicient data.

The size-dependent change of the sex ratio was observed. After the Phase 1 warm season, the sex
ratio shifted from 0 to 200-300% between 60 and 100 mm, even 140 mm, but decreased afterwards, Beyond
160-170 mm, the totality or the greal majority of individuals were females.
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Table 3.113  Body length range and mean body length for southern pink shrimp Penaeus notiaiis.

(A) Amrrigue survey area

Northern Phase | Phase 2
coastal area Cold season Warm season Cold season Warm season
(Stravum: 3-20m}  Specimens Range Mean Specimens Ran&;‘: Mean Specimens Range Mean Specimens Range Mean
Banc d'Arguin 12 T3~ 144 114.0 148 44 ~ 168 102.1 &8 50~ 190 124.0 268 40~ 182 593
Other 25 110~ 200 141.7 22 83~ 172 134.1 13 100 ~ 180 137.7 114 70~ 183 o4
All area 37 75~ 200 132.7 170 44 ~ 198 106.3 101 50~ 150 125.8 383 40 ~ 183 102.6

(B) Al-Awam survey area

2 Phase 1 Phase 2
_§ Siratum Cold season Warm season Cold season Warm season
@ Speaumens Ranze Mean  Specimens Range Mean  Specimens Range Mean  Specimens Range Mean
3-20m - - - - - - 4 130~ 173 153.3 0
20-30m 0 8 152 ~215 185.1 1 166 196.0 0
= 30-80m 6 100 ~ 140 1222 0 0 1 133 133.0
5 80-200m ¢ 0 0 0
“200-400m O 0 ; ; 0
400-600m . - - - - - - - - - -
3-600m [ 100~ 14 122.2 8 l32~213 185.1 3 130~ 196 151.8 ! 133 133.0
3-20m - - - 20 107 ~ 180 i41.8 30 88~ 179 1305 i 133 133.0
20-30m 2 95~ 124 109.5 0 0 11 88 ~ 145 1083
= 30-80m 2 113~121 17.0 20 120~ 197 148.1 0 4z 105 ~ 233 167
= $0-200m 0 ¢ 0 0
© o 200-400m 0 0 0 0
400-680m - - - 0 - - - - - -
3-600m E) 93~ 124 113.3 40 107 ~ 167 1450 50 85~179 130.5 54 8§ ~ 233 154.4
3-20m - - - 490 85~200 138.1 T 84~ 170 117.0 [ (46~ 182 160.35
20-30m Q 3] 20 96~ 130 116.3 4 i28 ~ 185 168.5
= 30-80m 3 114~ 169 1363 2 120 120.0 i 165 165.0 16 40~ 146 848
3 $0-200m 0 v ¢ 0
@ 200-400m 0 0 0 0
_ 400-600m - - - - - - - - - “ - -
3-600m 3 114 ~ 159 136.2 42 85 ~200 1365 51 85~ 170 1174 24 40~ 134 i2ls

Remark. - : no trawl,



Figured 85 (A) continued,
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Figure 385 (13) continued.
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__Fipured 85 (C) continued,
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Figured.85 (D) continued.
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Table 3.114

(A) Amrigne survey arca

Length and weight by sex for southern pink shvimp Peraeus notialis,

Individuals

Total length in mm

Body weight in g

Phase Scason Sex . -
of specimens Range Mean Range Mean
Male 12 10~ 168 130.3 14.0 - 34.0 22.9
Cold Female 25 75 ~ 200 133.9 5.0~ 88.0 26.7
_Indeterminate 0
| Total 37 75 ~ 200 132.7 5.0~ 88.0 25.5
Male 76 44 ~ 144 1048 0.6~25.0 4
. Female 94 51~ 198 107.6 2.0~63.0 14.7
Warm .
Indeterminate 0
Total 170 44 -- [98 1063 0.6 ~063.0 13.2
Male 50 60 ~ 150 122.7 3.0~25.0 14.9
Cold TFemale | 50~ 190 128.8 50~55.0 18.7
7 Indeterminate 0
2 Total 101 50 ~ 190 125.8 3.0~350 16.8
Male el 40 ~ 146 105.8 1.0~32.0 13.1
Femalc 239 45 -~ 183 100.7 1.0 - 69.0 13.1
Warm .
[ndeterminate 0
Total 383 40~ 183 102.6 1.0~-69.0 13.1

(BY Al-Awam survey area

Individuals

Total length in mm

Body weight in g

Phase Season Sex .
of specimens Range Mean Range Mean
Male 3 100~ 113 107.7 15.0 ~20.0 17.0
Co Female i} 95 ~ 169 127.2 15.0 ~65.0 30.7
_Indeterminate 0 _
' Total i3 95 ~ 169 ) 122.7 13.0~65.0 27.6
dlale 36 107 ~ 212 138.4 9.0~ 30.0 20.6
We Female 46 85~ 215 163.6 5.0-~80.0 37.7
arm .
Indeterminaic 0
Total 82 85--215 152.5 5.0 B0.0 30.2
Male 79 88~ 173 119.8 50~31.0 14.8
Cold Female 67 84~ 196 127.6 50~71.3 18.7
ndeterminate 0
) Total 146 84~ 196 123.4 50~713 166
Male 37 40 ~ 160 117.0 1.0 ~ 30.0 17.8
Warm Fema!e 44 50~ 235 166.0 1.6~ 100.0 50.9
Indeterminate 0
Total | 40 ~ 235 143.6 1.0~ 1000 358
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Table 3.115

(A) Amrigne survey arca

Sex ratio for sonthern pink sheimp Penaens notialis,

Notthem Phase | cold season

Phase | warm season

Phase 2 cold season

PPhase 2 warm season

coastal arca Specimens  Sex ratio  Specimens  Sex ratio Specimens  Sex ratio Specimens  Sex ratio
(Stratum: 3-20m) @ (dY9) 2 @ (o) & (@ 2 (V)
Banc d'Arguin 10 2 020 84 64 0.76 46 42 091 178 91 0.51
~ Other 15 10 0.67 0 12 1.20 s & L6D 61 53 087
Allarca 25 12 048 94 76 081 51 S0 098 239 144 060

(B) Al-Awen survey area

g Phase 1 cold season Phase | warm scason Phase 2 cold season Phase 2 warm season
g Stratum Specimens  Sex ratio Specimens  Sexratio  Specimens  Sex ratio Specimens  Sex ratio
o g J (E) { AL g o (o1 2) & ol ()
_____ 3-20m - - - - - - 2 2 100 0 0 E
20-30m 0 0 E 4 4 1.00 1 4] 0.00 0 0 £
= 30-80m 4 2 0.50 0 0 D) 0 0 E 0 | E
5 80-200m 0 0 L 0 0 C 6 0 E 00 E
“ 200400m 0 0 E o 0 E ; ; 0 0o E
400-600m - - - Il S S Tl
All stratum 4 2 0.30 4 4 1.00 3 2 0.67 0 | E
3-20m - - - L3 6 0.43 19 3l 1.63 | 0 0.00
20-30m 2 0 000 0 0 E 0 0 £ 4 7 175
& 30-80m 1 1 1.00 0 0 1.00 0 0 E 25 17 068
£ §0-200m 0 0 E 0 0 E 0 0 E 0 0 E
“ 200-400m 0 0 £ 0 0 c 0 0 E 0 0 E
400600m - - - 0 0 B - .- - - -
All stratum 3 1 0.33 20 16 0.67 19 31 163 0 24 0.80
3-20m - - - 17 15 088 34 36 106 6 0 000
20-30m 0 ] E 4] 0 E 0 10 100 3 i 033
= 30-80m 3 0 0.00 | | 1.00 1 0 0.00 b I 2.20
2 80-200m 0 0 E o o0 & 0 0 E o 0 E
“ opp400m 0 0 E 6 0 E 0 0 F o o0 E
L400600m - - - S e U S S
All stratum 3 0 0.00 13 16 0.89 45 46 1.02 14 12 0.86
3-20m - - - 31 21 0.68 55 69 125 7 0 000
20-30m 2 H; 0.00 4 4 1.00 Il 10 0.91 7 8 1.14
30-80m 3 30038 11 it 100 i 0 000 30 29 097
% 80-200m 0 0 E 0o 0 E 0 0 E 0o 0 E
200-400m 0 0 E 0 0 A 0 0 E 0 0 E
400-600m - - - 0 0 E - - - - - -
“Allstratum 10 3 030 46 36 078 67 79 1I8 34 37 084

Remaiks. - no trawl, E: Error.
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Figure 3.87 Sex ratio by length class for southern pink shrimp Penaeus notialis.
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2) Deep-water pink shrimp Parapenacus longirostris

a) Body length range and mean body length

Table 3.116 (page 3-366) presents the minimum, maximum and mean total length for the deep-water

pink shrimp.

The total length of this species varied between 36 and 180 mm throughout the survey. The mean total
length by arca was higher in the warm season than in the cold season, except for a single instance (the
Southern area in the Phase 2 warm season). In the cold season, the mean total length by arca was high in the
Central and Southern areas, while in the warm scason, it was high in the Northern area and decreased
southwards. With one exception (the Southern area in the Phase 1 cold season), the mean total length by
stratum depended on depth, increasing with it.

b) Size composition

Figure 3.88 (page 3-364, 3-367 to 3-370) presents the evaluation size composition for the deep-water
pink shrimp. The total length class is indicated at intervals of lem. For convenience, three groups were
defined: (i) small-size (total length less than 6cm), (i) medium-size (length between 6 and 12em), (iii)
large-size (length over 12em).

For all seasons, the total stock size in number of the deep-water pink shrimp was mainly composed of
the medium-size group. To this main group, the small- and large-size groups are joined in low guantities.
According to the season, one or two predominant modes appear in length classes defining the medium-size
group. In the Phase 1 cold season and in the Phase 2 warm scason, there was a predominant mode at the
0.10¢n class (named Mm); in the Phasc | warm season and in the Phase 2 cold season, a predominant
mode was observed at class between the 7 and 9cm (Ms) and another one at class between 10 and 12cm
(M9). It was not possible to follow the transition of those predominant modes of the medium-size group
from the cold season to the warm season, and vice-versa.

The distribution of those three groups was contirmed by the size composition by stratum and by area.
(DThe sinall-size group was distributed in afl areas in the cold season, mainly at the 30-200 m stratum in the
Southern area. In the warm season, that group appeared only in the Southern area, significantly at the
80-200 m stratum. &)The medium-size group was distributed over alf arcas and at various strata. Within the
medium-size shrimp group, Mm was widespread at the 200-400 m stratum in the Central and Southern
areas. [n the same way, Ms was abundant in the Southern area, as is M¢ in the Central and Southern areus,
particutarly at the 200-400 m stratum. @)The large-size group was distributed mainly at the 200-400 m
stratum and was numerous in the Southern area threughout the survey.
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Figure 3.88  Size composition for deep-water pink shrimp Parapenacus longirostris.

¢) Length-weight relationship

Figure 3.89 presents the relationship between body length and weight for the deep-water pink

shrimp. The tength-weight equations obtained from all samples were the following:

Phase 1 cold season
Phase | warm season
Phase 2 cold season
Phase 2 warm season

- BW= 5.1915 0T, 0
CBW= 2.224x 107 xTL*!
: BW= 4. 748 [0 < TL
- BW= 2.276x10xTL*

(r=0.8939)
(r=0.8736)
(r=0.8880)
(r=0.9263)

where, BW : body weight (g), TL : total length (em) and r : the coefficient of correlation.

According to Burkovsky et of. (1989), the spawning period of this species found in the territorial

walers of the IRM would be between December and January. In the warm season (September-October),

the individuals larger than 10cm suddenly increase in weight, This could suggest a gonadal development

associated to the approaching of the spawning period, in particular an ovulation of the females.
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Figure 3.89  Length-weight relationship for deep-water pink shvimp Parapenaens longirostris,
d) Length and weight by sex

Table 3.117 (page 3-371) summarizes the body length and weight obscrved in each sex for the
deep-water pink shrimp. No individual of indetermined sex was found.

The total length by sex varied between 46 and 159 mm for males and befween 36 and 180 mun for
fermales. The mean total length of females was larger than that of males in Phase [, but smaller in Phase 2.
The mean weight of females was heavier than that of nales thronghout the survey.

e) Sex ratio

Table 3.118 (page 3-372) summarizes the sex ratio for the deep-water pink shrimp. Figure 3.90
{page 3-373) presents the sex ratio by length class.

The overall sex ratio varied between (1.62 and 0.83. Females were dominant throughout the survey.
Except for three instances {(sex ratio L.11, 1.19 and 2.15), the sex ratio by area also indicated a
predominance of females. The sex ratio by stratum did not seem to depend on depth.

The size-dependent change of the sex ratio was observed, but that chaunge took two different forms,
In the Phase | warm season, the sex ratio shifted from 0% to 300% between 50 and 150 mm, with a
certain number of intermediate fluctuations; in the three other seasons, it shifted from 0% between 40 and

60 mm to [50-200% between 70 and 100 mm, and beyond that it decreased o return to 0% between 130
and 160 mm,
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Table 3.116 Body length range and mean body length for deep-water pink shrimp Parapenaeus longirostris : 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 Nean Specimens Ranpe Mean Specimens Rangg: Mean Specimens Range Mean
Banc d'Arguin 9 n 0 0
Other ) 0 0 0
Allarza ¥ ¢ 0 0
(B} Al-Awam survey area
g Phase i Phase 2
5“- Strarum Cold season Warm season Cold season Warm season
& Specimens Rangs Mean Specimens Range Mean Specimens Range Mean Specimens Range Mean
3-20m - - - - - - 0 0
20-30m 0 o 0 0
= 30-80m 0 0 @ ]
E 80-200m 20 46~ 63 359 20 75 ~102 38.1 34 45~50 714 23 68 ~ 103 832
< 200-400m 0 55 85~ 159 1142 - - 33 96 ~ 146 1154
400-600m - - - - - - - - - - -
3-600m 20 36 ~ 65 339 75 65~ 139 107.2 34 45~ 90 714 58 62 ~ 146 103.7
3-20m - - o 0 0
20-30m ¢ o 0 0
= 30-80m ¢ 0 0 0
% 80-200m 25 53 ~91 70.9 20 74~ 102 36.1 75 56~ 133 87.5 10 82~935 88.7
O 200-400m 45 76~ 120 9.4 82 5~ 120 100.3 12 85~ 180 1423 2 63~ 156 993
400-600m - - - 0 - - - - -
3-600m 70 53~ 120 89.2 1302 Td~120 97.5 87 36~ 180 951 82 65 ~ 146 98.0
3-20m - - 0 0 0
20-30m 0 0 0 0
= 30-80m 40 43 ~ 98 72.3 26 65~ 104 85.1 40 48 ~ 94 68.0 40 40 ~ 102 70.8
S 80-200m 40 63 ~08 86.7 47 53~ 110 79.8 134 50~ 134 94 6 100 36-~118 75.8
@ 200-400m 40 86~133 97.4 60 71~137 103.5 60 119~ 167 122 56 78~134 106.8
_400-600m - - - - - - - - - - -
2-600m 140 43 ~ 135 £3.7 133 33~ 137 §1.5 234 48 ~ 167 G7.6 166 36~ 134 841

Remark, - : no rawl.
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Table 3.117 Body length and weight by sex for deep-water pink shrimp Parapenaens longirostris.

(A) Anirigue survey area

Phase Scason

Sex

[ndividuals

of specimens

Total length in mm

Body weight ing

Range

Mean

Range

Mean

Cold

Male
Female
[ndeterminate

0

Total

Warm

Male
Female
Indeterminate

Total

Cold

ta

Male
Female
Indeterminate

Total

Warm

Male
Female
Indeterminate

Total

oo O oIl O oo | o I @

(B) Al-Awain survey area

Individuals

Total length in mun

Body weight in g

Phase Scason Sex .
of spectimens Range Mean Range Mean
Male 80 52 - 120 82.2 1.5~ 16.7 6.8
Cold Female 141 43 ~ 135 834 1.6~250 7.7
’ Indeterminale 0
| Total 230 43 ~ 135 82.9 1.5--250 7.4
Male P17 61~ 159 98.3 1.9~ 16.5 6.0
Female 192 53~ 152 96.6 1.3~ 18.0 6.2
Warm .
Indeterminate 0
Total 309 53~ 159 97.3 1.3~ 18.0 6.1
Male 138 56~ 140 95.6 [3~12.0 6.4
Female 216 45~ 180 93.6 0.4~23.0 6.9
Cold .
_Indeterminate 0 e S
5 Total 354 45 - 180 94.4 0.4-~23.0 6.7
Male 152 46 ~ 130 017 0.9~ 15.1 5.6
Female 184 36- E40 90.2 0.6~22.6 5.9
Warm .
Indeterminate 0
Total 336 36~ 146 90.9 .6~22.6 5.8
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Table 3.118  Sex ratio for deep-water pink shrinip Parapenaeus longirostris,

{A) Amrigue survey area
Northern Phase 1 cold season Phase | wanm season Phase 2 cold scason Phase 2 wanm scason
coastal area Specimens  Sexiatio _ Specimens  Sexrativ  Specimens  Sexratio  Specimens  Sex ratio

(Statum: 320m) 2 A (YF) B @ (M ¢ @ (VD) o & ()

Bane d'Arguin 0 0 E 0 0 A 0 0 E 0 0 E
Other 0 0 E 0 0 E 6 ¢ E 0 0 E
 AMlacea 0 0 E 0 0o E 0 0 E 0 0 E
{BY Al-Aweam survey area
o Phase | cold season Phase | warm scason Phase 2 vold season Phase 2 warm season
g Swatam _ Speeimens  Sexratio Specimens  Sex ratio Specimens  Sex ratio _ Specimens  Sex ratio
) & G (a%) R A () & g (dVR) g ot (VR
_3-20m - - ~ - - - 0 0 E U 0 C
20-30m 0 0 E 0 0 E 0 0 E 0 0 E
= 30-80m 0 0 E 0 0 E 0 1] E 0 0 E
5 80-200m 6 4 G.25 5 15 3.00 H 13 0.62 3 12 0.92
~ 200-400m 0 0 i 32 26 0.81 - - - 21 12 0.57
LA00-600m - - - L ettt
Al stratum 16 4 0.25 37 41 .11 21 13 0.62 34 24 0.7l
3-20m - - - 0 0 E 0 0 £ 0 0 E
20-30m 0 0 I 0 0 E 0 0 E 0 0 E
"g'; 30-80m 0 0 E 0 0 E 0 0 E 0 0 E
5 80-200m Il i4 1.27 16 4 0.25 40 15 (.83 3 7 233
C 200-400m 21 24 .14 42 30 0.93 9 3 0.33 23 49 243
400-600m - - - - o0 B - s s is
All stratum 32 18 1.19 58 43 074 49 318 078 26 56 2.15
_ 3-20m - - - 0O 0 E 0o 0 E 00 E
20-30m 0 0 E 0 o0 E 0 0 B o 0 E
5 30-80m 9 1 [.22 25 | 0.04 32 2 0.25 25 15 0.60
Ugj 80-200m 55 25 0.45 31 16 0.52 78 s6 072 69 31 0.45
200-400m 29 gl 0.18 42 18 0.43 36 23 0.64 30 26 0.87
_Aoe-60e - - - - - T T
All stratum 93 47 051 98 35 036 146 87  0.60 124 72 (.58
3-20m - - - 0 0 E 0 0 E 0 0 E
20-30m 0 0 E 0 0 L 0 ¢ E 0 0 E
30-80m Y I .22 25 | 0.04 32 8 025 25 13 0.60
_:‘: 80-200m 32 43 .52 532 35 0.67 139 104 0.75 85 50 0.59
200-480m 50 35 0.70 e 83 0.72 45 26 .58 74 87 1.18
_400-600m - - - 0 o E - - - - - -
Alistcatum 141 89 063 193 119 062 216 138 0.64 184 152 083

Remarks. - no trowl, E: Error.
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Figure 3.90 Sex ratio by length class for deep-water pink shrimp Parapenaeus longirostris .



3) Pink spiny lobster Palinurus mauritanicus

The number of specimens for the multi-item biological measurement was 41 in total: 0 in the Phase
I cold season, 13 in the following warm season {entircly obtained at the 200-400 m stratum in the
Northern arca), 2 in the Phase 2 cold season (200-400 m stratum in the Southern area) and 26 in the
following warm season (200-400 m stratim in the Notthern area). Tables and figures related to biological
findings are not presented other than minimal necessary data. Listed below are the main biological
findings obtained in each survey season.

a) Phase 1 warm season
Range and mean of body length : 7 - 166 mm, 119 mm respectively.
Length-weight relationship : BW=2.515x10"xTL*™® (r=0.9810) (sec Figure 3.91).
Range and mean of body length for males : 103 - 153 mm, 121 mm respectively.
Range and mean of body length for females : 97 - 166 mm, 118 mm respectively.

Sex ratio:0.86 (6 males, 7 females),

b) Phase 2 cold season
Range and mean of body length : 306 - 350 mm, 328 mm respectively.

Sex ratio : 0.00 (0 males, 2 females).

¢) Phase 2 warm season
Range and raean of body length : 103 and 218 mm, 162 mm respectively.
Length-weight relationship: BW=2.440x102xTL*®" (r=0.9920) (see Figure 3.91).
Range and mean of body length for males : 103 - 167 mm, 142 mm respectively.
Range and mean of body length for females : 112 - 218 mm, 171 mm respectively.

Sex ratio : 0.53 (9 males, 17 females).
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(A) Phase 1 cold season

(B) Phase 1 warm scason
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Figure 3.91  Length-weight relationship for pink spiny lobster Palinurus manritanicus.

4) Green spiny lobster Panulirus regius

The number of specimens for the multi-itemn biological mcasurement was 5 in total: | in the

a}) Phase 2 cold season

are the main biological findings obtained in each survey season.

Size of females : body length of 260 mm, weight of 570 g.

b) Phase 2 warm seascn

Sex ratio : 0.33 (1 male, 3 females).

Size of male : body length of 250 mm, weight of 525 g.

Range and mean of body length for females ; 242 - 357 and 291 mim respectively.

Range and mean of body weight for females : 485 — 2,015 and 929 g respectively.

Female matarity © 2 individuals with body length of 305 and 357 mm in berry.

Southern area in the Phase 2 cold season, ! in the Northern area and 3 in the Southern area in the
following warm season. Tables and figures related to biotogical findings are not presented. Listed below

For reference, the length-weight relationship obtained from data in the Phase 2 warm season is ;

BW = 1.089x[0*xTL*™ (r=0.9142, n = 5).
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Appendix Table 3.1 List of species caught at comparative experiment of fishing effictency area,

Heserch vessels

Order Family Species Habitat o
Al-Awam Amrigue
I Carchathimftormes | Triakidac I Mustelus mustelus demersal x x
2 Rajifortues 2 Torpedinidae 2 Tarpedo marmorata deiersal x
3 Rhincbatidae 3 Rhinobatos rhinobatos demersal x
4 Rajidac 4 Raja miraletus demesal x
5 Dasyatidae 5 Dasyatis chrysonota marmorata demersal x
6 Gywnuridae 6 Gymnura altaveln demersal *
T Myliobatidac T Myliobatis aquila benthopelagic x
3 Clupeiformes 8 Clupeidae 8 Sardinella anrita pelagic X
9 Sardinella maderensis pelagic x
4 Siluriformes 9 Anidae 10 Arins hendelotii demersal X %
5 Batrachoidiformes [0 Batrachoididac VE Halobatrachus didactylus demersal x
6 Percitonines 11 Morounidae 12 Dicentrarchus punclaius pelagic x
12 Serranidac 13 Serranus scriba demersal x x
V4 Epinephelus acnens demersal x
13 Pomatomidac 15 Pomatemus saltafor pelagic ®
4 Carangidae 16 Campoegramma glaycos benthopelagic x
17 Chloroscombrus chrysurus pelagic % ®
18 Caranx rhonchus benthopelagic x x
19 Trackurus trachurus pelagic x
20 Trachurus trecae benthopelagic b %
21 Selene dorsalis demersal * x
I5 Haemulidae 22 Pomeadasys incisus lemersal ¥ x
23 Plectorhinchus mediterraneus demersal b &
16 Sparidae 24 Pagrus caeruleosiictus benthopelagic x
25 Dentex canariensis benthopelagie ®
26 Diplodus sargus cadenati reef-ussociated x i
27 Diplodus bellottii benthopelagic x
28 Lithagnathus mormyris benthopelagic %
29 Spondyliosoma cantharus benthepelagic % *
17 Polynemidae 30 Galeoides decadactylus demersal % x
I8 Sciaemidae 31 Argyrosomus regius benthopelagic * x
32 Pseudotolithus senegedensis demersal X x
19 Mullidze 33 Psendupeneus preyensis demersal * e
20 Labnidae 34 Swmphodus roissali recf-associated *
21 Gobiidae 35 Gobidac - *
22 Trichiuridae 36 Trichiurus lepturus benthopelagic %
7 Plewronectiformes 23 Paralichthyidac 37 Syacium micrirum benthopelagic
24 Psettodidac 38 Psettodes belcheri demersal x %
25 Cithatidae 39 Citharus linguatula demersul = =
20 Soleidae 40 Solea senegalensis demersal *
41 Dicologoglossa cuneata demersal x
42 Microchirus bascunion demersal x
43 Microchirus theophila deriersal % ®
A4 Synapinra lusitanica demersal x
27 Cynoglossilac 45 Cynoglossus sp. - x
8 Tettaodontiformes 28 Monacanthidae 4G Stephanolepis fispidus demersal * ®
29 Tetraodontistac 47 Lphippion guitifer demersal %
48 Lagocephalus laevigatus pelagic %
49 Sphaeroides spengleri demerzal x
- 30 Diodontidae 50 Chilomycterus spinosus mauretanicns  benthopelagic x
Teuthoidea Loliginidae Loligo vulgaris - ®
Omumastrephidae Omumastrephidae - *
Sepiotdea Sepiidac Sepia bertheloli - x *
Sepio officinalis - x x
Stomatopods Squiilidae Squilla mantis - x
Decapoda Penaeidac Penaeus kerathurus - b *
Penaeus notialis - *
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Appendix Table 3.2 List of species caught by Amrigue (172).

Sub- northern coastal area

Orther Fumily Spicies [Tabitat Hane d'Arguin_ | Other
1C1W 20 2W) 10 1w 20 W
I Cacharhinifornies | Leptochariidae  Leptocharias smithir demersal X X | %
2 Triakidae 2 Mustalus mustelus demersal X X
3 Carcharlinid e 3 Rlnzaprionedon acutus demersal X
2 Rajitormes 4 lerpedinidac A Tarpeda torpedo demersal x X X X
5 Torpedo wmarmarata demersal x
5 Rhinbatidac & Rhinobatos rhinobalos demersal x X % X
T Zanobalus schoenieinii demersal b X X X X K
6 Rajidae 8 Reya miralotus denrsal ke X %
9 Raja undulata demersal kS wooX
7 Dasyatidac 10 Dasyaiiv chrysonota marmoreaia demessal ®o® X X X X
8 Gymnuridac L Gymnura altaveia demersal X X X xy X X b4
3 Clupeiformes 2 Clupeidac 12 Surdinella ourita pelagee X
13} Sardmelle midcrensis pelapic X X X X X X X
14 Ethmalesa fimbriata pelapic X X
4 Siluedormes 10 Anilac LS Arius heudvlorii demuersal X X X X[ x x ® X
5 Aslopiformes 11 Synodontidac L6 frachinocephulus myops reefassociated X
6 Datrachoidifermes 12 Ratrachoididac 17 flalobairachus didactylus demersal X XX X X
7 Gasterosteiformes 13 Syngnathidac L8 Spagnathus acus demeisal 4
19 flippocampms sp. * x
14 Fistulanidae 20 Fistuluria petunba demersal X
28 Fistduria tabacara reef-associated ® b4 X
& Scogpacmiformes 15 Dactylopteridae 22 Dactylopterus volitans recf-associated X X
16 Scorpacnidac 23 Svorpaena loppei dumersal X
24 Scorpaena sp. X X X
17 Triglidac 25 Lepidotrigla spp. X X
18 Platycephalidac 26 Seluas grovelr demersal ¥ X X X X
9 Perciformes 19 Meronidae 27 Dieenfrarchus punctatus pelagic X b
20 Serranidac 28 Serranus scriba demersal X ®oOox ®K X
29 Epinephelus uencus demersal X X X| X
30 Epmephelus costae demersal x
3 Ppunephelus murginatus recfassuciated %
32 Myeteroperea nibra dernersal 4
21 Pomatomidac 33 Pomatomus salrator pelagic X X
22 Echeneididac 3k Echeneis naucrates rezf-associated . X
23 Carangidaz 35 Chiloroscombris chrysurus pelagic X X X X X X
36 Caranx rhonchus benthupelapic K X X X X
37 dlectis alexandrinus pelagic b4 X
38 Svlene dursalis demersal kS X b x
24 Germreidae 39 Eucinostomus melanepterus demersal b X
25 Hacnwlidac 40 Pomadasys incisus demersal X ® X X X X X X
41 Pomudasys jubelini demersal X X
42 Brachydeuterus auriius benthopelagic X X X X n X%
43 Plectorhinchus mediterraneus demersal x X X X x X
26 Sparidae A Pagrus awriga benthopelagic x
4% Pagrus ceerulenstictus benthopelzgic ¥ X X X X X
46 Dentex canariensis benthopelagic X X X X oOoX o ox X
47 Dentex gibbosus benthopelagic X X
48 Diplodus sargus cudenate reef-associatled X X XX X
49 Diplodus valgaris benthopelagic b4 X
30 Dipdodus ballossii benthepeclagpic N oX X X{ X X X X
51 Lithognathus mormyrus benthopclagic X x ] x
52 Pageltus bellottii demensal X X X x ®
53 Spondylivsomi canthurus benthopelagic x X x| = XX
27 Polynenudac 54 Galeotdes decadactylus demersal »ooX X X | X X o x o x
28 Sciacnidac 55 Stiaena winbra demersal X
56 Argyrosonms regins benthopelagic X X X X
57 Pseudotolithus senegalensis demcrsal X X X X
58 Umbrina canaricnsis demersal X
29 Mullidae 39 Psendnpeneus prayensis demersal x X X P X X o x X
30 Drepanidac 60 Drepune africanu benthopelagic X X X
31 Chaetedontidae 61 Chactodon hoefleri demersal X
32 Labridae 62 Symphodus roissalt reef-associated X X X X X
63 Nyrichthys novacula dememal % X
33 Scardae G4 Nicholsina wsta collettei demersal X X b4 x
34 Gobridac 65 Gobiidae x X | ®x X x X
35 Ephippidae 66 Fphippus goreerisis demersal X X
36 Sphyracnidae 67 Sphyraena guachancho pelagic X
37 Trichiuridae 68 Trichiurus lepturus benthopclagic " x
38 Centrolophidae 69 Schedophilus pemarco benthopelagic X
39 Stromateidae 10 Stromateus fiatola benthupelapic ¥
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Appendix Table 3.2 List of specics canghit by Amrigue  (212),

Order FPanity Species [Lahitat B !
10 Plenrancetiformes 0 Paralichthyidae 71 Syacm vucrwn hertupelagic xooxX X x| x x x ¥
E Psettedidae 1% Psettodvs beleher: demersal X X X X! x x x %
42 Bothidac 13 Bothus podas demersal X x
43 Soleidac M Peguse triophthalma demersal X X X X % X X
15 Solea sencgalensis demersal X X X X X X "
16 Dicologloasy cunevtu demersal X X X oox X OX
77 Dicologlossa hexophthalama demersal X
8 Microchirus boscunion demersal X
9 Microchtrus theophila demersal b3
80 Monochirus hispubes demersal %
81 Synapiera cadenan demersal X * x
R2 Synaphura lusitanica demursal » ® w W%
83 Heteromyeferis proboscideons demersal *
44 Cynoglossidac & Cynoglossus canariensis tlepersak X X
85 Cynaglossus monod: demoraal x
86 Cynoglossus senegalensis demersal ®oox X x X
87 Cynoglossus sp. X % X X % X
1} Tetraodentiformes 45 Monacanthidac 88 Stephanofepis hisprdus demersal X X X x| x X X X
89 Alvtens sp. X b4 X
46 Tetrandontidae 90 Fphippion guthfer demersal * X X X X
91 { agecephalus lagocephalus lagocephalus  beutitopelagic X
92 Lagocephalus laevigatus peclagic B X
93 Sphoeroides sprngleri demersal XX X X K x X X
+7 Diodontidae 94 Chdomycterus reticulatus dernersal X
o 95 Chilomyuieris spmosus mavrelanicus benthupelapic X X xX % X
Teuthoidea Loliginidac Lolige valgari X % X
Sepioidea Sepiidac Sepia officinalis X X x| x X X
Oclopruda Ostopodidae Octopus vuligaris X X X
Decapada Penacidac Penaeus_notialis XM K X | X X ox ¥
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Appendix Table 3.3 List of fishes and target specics caught by Al-Awam (1/14)

Oider Stratum ( isohath range in m ) B
Family ITabitat Area 3-20m 20-3m | 30-80m | 80-200m | 200-400me  { W0-600m
Species W 20 2w 10 1W 2¢ 2W[1C 1W 20 2w 1C 1W 20 2w 1o w20 2wl w
I Carcharhinifonnes
b Seyliochinidac ~
1 Seyhorhinus stellurss reef-associated  North
Central
Jouth
2 Galens melastomus bathydemersal _ Nodth o
Cenlial _
Suvuth
3 Galeus polh bathydemersal  Nosth | -
Central o e
South
2 Teptochariidae
4 Leptocharias sonthii demersal Noath [i3 X X X
Centeal] X X x| % X
South | % I x
3 Triakidae
5 Afusfelfus mustelus dememsal ® A Xl¥ o x x x
South X X X
4 Hemigaleidae
6 Paragalens pectoralis demersal _ North X x
Conkal
South
§ Carcharhinidae
7 Rhizoprionodon acutus demersal _ Morth. X X X X
Centraf] ¥ % = X X
South | X X % X
8 Sphyrna lewinf pelagic North
Central] x o % X
South | = X x X
2 Hexanchifrmes
6 Hexanchidae
9 Heptranchias perlo bathydemersal  Noith | : .
Cenhial - o
South T
3 Squalifoniies
7 Oxynotidac
10 Oxynotus centrina bathydemersal _ Noith |
Central T
South T
& Centrophoridac
11 Centrophorus uyato bathydemersal _ Norih
Central oo -
South ) T
9 Squatidze
12 Squalus megolops bathydemesal  Nosth
Central
South
4 Rajifoumes
10 Forpedinidac
13 Torpedo torpedo demersal North x| % X X
Centrall X X X X K X X X|Ix x
South X X|'x x % x[xX x x x|x x x
L4 Forpedo murmoruta demersal Nosth X
Central X
South | % x X X
It Rhinobatidae
15 Rhinobatos cemiculus demersal North b x * ®
Central T
South -
16 Rhinnbatos rhinobatos demersal x X X x x
X X X X- - X X o
X X % x X |77
17 Zangbatus schoenleinn demersal X X X
Centralif X X X %
South{ X X x X X X 73(77X [
12 Rajidac
I8 Raja brachyura denersal North
Central b e
South )
19 Raja nuralefus demersal ”Noﬂh 2 x| x x x x|x X x| x
Ccnirat X X X X %X ¥Ix x
South X ®|lx % X X X x| X % ¥ X
20 Raju straeleni denicreal North X X X x A E
Ceatral x % X X X X
Soulh X e x % ® % x| x
21 Refa wndulata dernersal North x X *
Central X X
South %
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Appeﬁdix Table 3.3 List of fishes and tarpget species caught by Al-Awam (2/14)

Order e Stratur Cisobath rangeinm) .
Family Habitat Area | 3-20m 20-30m 7{ 30-80m 80-204m 200-400m f“00-600=13.
Species W ac 2wl 1C 1w 2¢ 2wW[ 16 1W 2C 2W[1C 1w 2C W[ 1€ W 2¢ 2W] 1W
4 Rajifores
12 Rajidae :
22 Raja sp. - North [ - x
Cenlral e X |
South X
23 Rajella barnardi bathydemersal  North o e .
Central . X
: Sowth »
24 Leucoraja wallacei bathydemersal _ North
Cenlral -
Soutly
13 Dasyalidae
23 Dasyatis centroura demersal Nozth
C Central
: South X
26 Dasyatis margarita demersal Nerth
' _Contral
: . Sowth X
27 Dasyatis chrysonota marmorata demersal North BE8E x X X X
Central| X %X % - X
South X X[ X X X
28 Dasyatis pastingea demersal Norh x X X X
Central | 3
South X
29 Dasyatis sp. - Nerth
- Central
: South |
14 Gymnuridae
30 Gymnura altavelu demersal North X X X B
i _Central X X X X B
South | X % x X
[5 Myliobatidae
31 Afyliobatis aquila benthopelagic  North X
Central | X X X
: South X N
32 Preromylaeus bovinus benthopelagic  Nosth .
Central x a
South
33 Rhinopiera marginata benthopelagic  Nosth
Central X X X
Sowh s
5 Elopiformes
i6 Elopidac
34 Flops laceria pelagic North
Central
South x
6 Adbulifermies
17 Albulidac
35 Albula vulpes reef-assoctated  Nerth [
) Central
o South x !
30 Pierothrissus belloci bathydemersal  North |5 X X X | %
Central X X X X XX
: South | x X ¥ X % xIx X x x|x
T Anguilliformes
' 18 Heterenchelyidae
" 37 Panturichthys mauritanicus demiersal North X
’ Central X X
South X
19 Chlopsidae
38 Chiopsis bicolor demersal Noith £
Central X %
: South X X X
20 Muraenidae
39 Muraenidac - - Mothgge | -
: o South | x
21 Synaphobranchidae :
40 Synaphobranchidae B North j
Ceuntral %
o Sauth
22 Ophichthidac
41 Callechelys levcoptera demersal Woab e < ¢+ - | |
. Central -
: South
42 Echelus myrus demersal ~ North X 1%
: Central X X X
South
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Appendix Table 3.3 List of fishes and target species canght by ALAwam (3/14)

Order o  Stratum (isebath ranpe inm } o
Family Tlabitu Avea 3-20m 20-30m 30-80m 1 80-200m 200-40Um
Species IW 2C W10 1W 20 2W]1C TW 20 2WHEC ITW 20 2WI1 1 1W 20 2w
7 Anguitlifonues .
22 Ophichthidae B
A3 Oplisurus serpens leniersal __North §; - _
Central . XoLx
South % b % b
4 Pislonophis semicincius denmersal _Morth } e —
Centsal] R
. Soufh X x
45 Apterichius anguyformis demersal _Nonh E
Central x
_ Soulh
46 Afpstriophis rosteliatus deugrsal NMurth
Cential X <
South
23 Muraenesocidae
47 Cynoponticus ferox demersal CNothgii )
Cenlral X
South X X X X
24 Nemichilyidag
48 Nemichthys scolopaceus bathypelagic _Nedhipmie | e I
Central
Soutk
23 Coagridac e
49 driosanta balcarieum demersal _Notth f o XX .
Central % X X X X
South b3 s
50 Paraconger notialis dewcrsal _MNorth b B
Lomeal] B o
South
St Xengmystax sp. - ~ North X X X
Central ] X
Suulh i bad
52 Conger conger demersal __Norh & o N o
Centeal; [
South
26 Nettastomatidac
53 Neltastomatidze - North |; .
Central %
Soulh
& Clupciformes
27 Fngraulidac
54 Engraulis encrasicolus pelagic _ Noith X X Xix x ¥ X
Central X X X X
o Sonth % X X
28 Pristigasteeidac
55 Hisha africana pelagic _Norih
Central] X X X
Sonth { » X % XX X
29 Clupcidas -
56 Sardina pilchardus pelagic _ North [Fs X X b n. X
Temal] x| x|
Svuth X T X o
57T Sardminelloy curita pelagic _ North TXONEX X XN XX X o x X -
Cenlra X XX x x x X X ¥l X x X
South XXiX X X X|x x % X X
58 Surdinele nunlerensis pelagic Noath 552 x x| x x % X X X X
Central] X X X x X X X
Seuth | X % x| > x x x x|
9 Siluriformes
M Arsiidac
39 Arius heudelotis demersal Noeth X x X X X
Central] X x X X X x
South | X X % x % x x
L0 Osmerifnrmes
31 Alepocephalidac
60 Xenodermichthys copei bathypelagic _ North §
Cenlral e )
South
L1 Stomiiformes
32 (ionostomatidae
61 Gonostomatidae - _ Nonth |
_Centgal L .
South B Ty T
33 Sternuptychidac
62 Argyropelecus sp. -
Sonth
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Appendix Table 3.3 List of fishes and target species caught by AlAwam (4/14)

Order . — Stratum (isobath range inm) e
Family Habitat Area | 3-20m 20-30m 30-80m 80-200m 200-400m__[400-600m
Species 1W 2C 2W[ 1C 1W 2C 2WIC 1W 2C 2W1C 1W 2C 2W[ 1C 1W 2C 2W| 1W
11 Stomiifermes
34 Pholichthyidae
63 Polymetme corythacola tathypelagic  _ Norlh R N e -
Contral ~ i N
South X
35 Stomiidac
64 Stemias boa boa bathypelagic  North |5 X S
Cenlral
Sauth
65 Stomias sp. - _North - . X
Central
South
66 Mclanostomiinae - __North
Central A
South
12 Aulopiformes
36 _Aulapidac
67 Awlopes filamentases demersal L S
Centeall T x L XX X X
South % X X X X
37 Chiorophthalmidae
68 Chlorophthalmus agassizi bathydemersal  Nedh b X O Xix %
Lentral SR R S B S S S 8 I
South X X ¥ X X[x X
69 Parasudis fraserbrunneri bathydemersal _ North . . X
- ) Central X X
. South X
38 Synodontidac
T0 Synodus sourus demersal o R —
Cenlral ) X
South
T Synodus sp. - _ North
Central hd x X
South X X
12 Trachinocephalus myops reef-associated  North
) ‘ Central X X X X
South X X
13 Saurida brasiliensis demersal Worth XX K X X X X|X
Ccmralf x H_OX X x| x X ®x ¥
South | ® % X x| x X ¥ X
13 Myctophiformes
39 Myctophidae
M4 Diaphus sp. - North
Central
South
15 Lampanyetus sp. - Nortl S
’ _Central e
South
76 Myctophidae -
14 Ophidiiformes
40 Ophidiidac
77 Brotula barbata benthopelagic % ¥ X
Central X X X X X
South X X X X[ xXx X X
T8 Ophidion rochei deenersal Noith X X
Coentral s .
South X X
15 Gadiformes
41 Macrouridae
79 Nezumia sp. . North & X
Cenlral( =
South
80 Mafacocephalus laevis benthopelagic _ North X
Conlral
South
81 Malacocephalus occidentalis benthopelagic  North 1
Cenlral X x X
South s X X
82 Malacocephalus sp. - North X
Central X %
South X
83 Caeforinchus caglorkincus beathopelagic  North X
caelorhincus Central X
South X
84 Cneforinchus sp. - = X
Central o : X
South X
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~ Appendix Table 3.3 List of fishes and target species caught by Al-Awam (5/14)

Order : Stratum ( isebath range inm) —
Family Habitat Area 3-20m 20-30m 30-80m 20-200m 200-400m  [300-600m
Species : W 2C 2W[1C W 2C 2W}1IC 1W 2C 2W| IC 1W 2C 2W[IC 1W 2C 2Wi 1W
15 Gadiformes
41 Macroundae
85 Macrouridlac - T ,
Central S
South
42 Moridae .
86 Gadella maraldi benthopelagic
Central
South X
87 Laemonema laureysi beathopelagic  Morth ; ~
Central
- South B X X
88 Laemonema yarrellii benthopelagic  North. :
Central
South T
89 Laemonema sp. - _ North X b
Central X %
) South * X XX X
43 Mertucciidae
90 Merluccius polli demersal X X X
Central X X%
Snuthi X X X
91 Merluccius senegalensis demersal Worth BE5E % X X X X X X X
Central T x % X X x x
: South X X X X X X
92 Merlucehes sp. - _Noith X : X
Central| X X
South X X X
16 Batrachoidiformies
44 Batrachoididac ]
93 Jlalobatrachus didactylus demersal X XX X X X[X %X X
X X X X X X X
South ] X x X X X x X
17 Lophiiformes
45 Lophiidac
94 Lophiades kempi demersal
95 Lophius budegassa bathydemersal
96 Lophius vaillanti bathydemersal _ Noth G55 L k o
Central .
: South o
97 Lophius spp. - __North
Coniga
X
46 Antennariidae
98 Antennarius pordalis demersal X X
X X
X X X
99 Antennarius senegalensis demersal :
X X
X X
47 Chaunacidae
100 Chaunax pictus bathydemersal
48 Ogeocephalidae
V01 Dibranchus atlaniicus demnersal
18 Mugiliformies
49 Mugilidae
102 Mugil capureii bentlopelagic  North
Central
South
103 Mugil cephalus benthopelagic  North x
Ccn!ral‘s X
) South
04 Mugil curema benthopelagic ~ North
Central X
South
19 Beryeifonues
30 Trachichthyidae .
105 Gephyroberyx darwinii benthepelagic North I
Cenlral
South

3-386



Appendix Table 3.3 List of fishes and target specics canght by Al-Awam (6/14)

Order L e ___ Stratum (isebathrangeinm)
Famity Habitat Area [ 3-20m [ 0-30m 30-R0m _80-200m | 200-404m ”’Fﬁc’ﬁa’c}r&n
Specics W ¢ 2w 10 TW 20 2w e 1w e AW e IW 20w e Tw 2e aw] w
19 Beryeiformes
50 Tiachichthyidao
106 foplostethus cadenati bathypulagic  Morth N o ~
107 Faplostethus mediuerroncus benthopelagic e
South
5t Berycidae
108 Beryx splendens beathopelagic  North
Lentral SRR D
South P
20 Zeiformes
52 Zeidac
109 Zeus faber benthopetagic  North [ XX X O XPX % %X x
Central X X X X XX X X x
South x X X HooX X XX X X X
L0 Zeropsis conchifer benthopelagie  North X X X X
Central X X X x X
South X X X x %
53 Caproidae
11 Anngona capros demersal North 4
Central X X X %X X
South X X X x X
K12 Capros aper demersal North X X KX X x| X
Ceutral x XX X xIx
Sonth X h X X X X
21 Gasterosteifonues
54 Syngnathidae
113 Syngnathus acus demeisal North X X
Centeal XX
Soull X
114 Hippocampus algiricus demersal North o
Cemtgaly 5
South
15 Hippocamps sp - _ Nogth paz X
Central L
South
55 Awlostrmidac B
L6 Autastomus strigosus demersal North [ I
Central X N .
South
56 Fistulariidac
17 Fistularia petimtba demersal X X X
K X X X x
X X X b x
F{8 Fuistularia tubacaria reef-associated  North X X
Centralf X % X X X X X
South X x x X x
19 Fisnelara sp. - Hurth
Central X
Suuth | X
22 Scorpacnitonnes
37 Dactylopleridae
120 Dactydopterns voltians reci-associaled  North |3 b3 X
Cential| X x X b X X X
South | X X X L X
58 Scorpacnidag
121 Helicolenus dactylopterus bathydepiersal  Norh | |x o= X ¥
ductyloplerus Centeal| | 1 o X ®X X
South X X X %
122 Scorpacna angolensis demersal Norlh X
Central I X
South
123} Seorpavna elonguta demersal North F X
Cenlral X X X
South X
124 Scorpaena loppei densersal North | [ |
Cenlral
South X
125 Scorpaena nonnant demersal North x X x
Central X ~ X X %X X
“South ® S XX % X
126 Scerpuenn stephunica demersal North XX L X ¥ ® X
Cendral| x x| x X X X XiX X X X
South % X X X X X X
127 Scorpaena sp. - North X x| X X X X X
Centeal] ¥ %X % X X X K X|X X X
South % x x X X[ % X *




Appendix Table 3.3 List of fishes and target specics caught by AL Awam (7/14)

Order Stratum (isohath range in m ) e
Family Habitat Arca 3-20m 20-30m 30-80m | 80-200m 200-400m___ 1400-600m
Species W 20 2W) 1C 1W 2C 2W{ 1C W 2C 2W) 1C 1W 2C 2W[1¢ 1W 2C 2w 1w
22 Scerpseniformes
58 Scorpaenidac
128 Pontinus kuhlii bathydemersal _ Nodlh X X
Central X X
South X X ¥ X%
59 Triglidag
122 Trigla lyra balhydemersal _ North F L
Contral R X
Sough
130 Chelidonichthys gabonensis demersal ol g X X
Central b3 X X X ¥®|lx x
South X X X X
131 Chelidonichthys obscurus demersal Narth §; X X
Cenfral X X *
] Seuth
132 Chelidonichthys lastoviza demersal Nordh figsk
Cenfral X
South
133 Chelidonichthys spp. - Nesth X X X X ¥|x
Central x ® X X ¥ X[
South XX % X %%
134 Lepidotrigla spp. - _North X X X X X|x x
Central X X X X X x®|x X
: : South X X X X X x|x %
135 Peristedion cataphractum demecsal Mot [ 1
' Central X X
: South
60 Platycephalidac
136 Solitas gruveli demersal North X X L.
Cenlteal X X X X x
Sonth | * XX X wix X %
23 Perciformes )
61 Moronidac
137 Dicentrarchus punctaus pelagic North
Central
Soulh
62 Acropomatidac ]
138 Synagrops microlepis bathypelagic  North % x X X X X X X
Central X X X X X X X
South x X X X X X X B
63 Seranidac
139 Serranus accraensis deniersal North [
Cenlral X
South s
140 Serranus africames demersal North S5 o XX
Cendral| X ~
: South X XIx X X
L4} Serranus cabrilla bathydemersal _ Noith X X X L. AR
Centeal . X X X XiPxX X %X %
Soulh X X X XiIx x X X
Y42 Serranus scriba demersal North g X X X X X
Centralp X X X | X b X
South ! % x X X i
143 Serranus sp. - Moabrbmnx |  p X
- Central| x X X
South X %
Edd AAnthins onthias rechassociated  North X
Central x %
South X
145 Epinephelus aeneus demersal North X XX X X X X
Centralj X x x| x x| x o
: South i x X x| x X X X x B
146 Lpinephelus caninus demersal Norlh E55E X
Central] % X X X X B
Scuth X X )
147 Epinephelus costae demersal _ Nodh X X
. Central| 3 % X o x
South X x )
E48 Lpinephelus goreensis demersal North | X
Cenfral
South x| %
149 Epinephelus marginatus recf-associated  Nosth x
Central
South X
130 Cephalopholis taeniops demersal North [
Central X
South
I51 Mycteroperca rubra demersal North £
“Ceptral| X X
South | % X




Appendix Table 3.3 List of fishes and target specics eanght by ALAwam (8/14) -

Order o Stratwm (isobath range in m T,
Family Habitat Area | 3-20m 20-30m 36-80m 80-2 200-400m ___|409-600m
Species W 2C 2wl 1W 2C 2W[1C IW 2¢ 2w 1€ TW 2C 2WI1C 1W 2¢ 2wl 1w
23 Percilormes
63 Scrranidac
152 Rypticus soponaceus reef-assaciated _ Nogh X X
Central| ¥ x x| B
South b R % X i
153 Sereanidag - North | :
Central B
South X R B
64 Priacanthidac
154 Priacanthus arenatus recf-associated  North X X
Contral - B n bs X
South X bd b
65 Apogonidac
135 Apogon imberbis reefrassociated  Nosth | | x
Ceniral| X X
South
66 Epigonidac :
156 Epigonus constanciae bathydemersal  North § _
Lentral x
. South
§37 Epiponus demticulatus bathydemersal  North B b
: Cenlral T
South
158 Epigonus telescopus bathydemersal  North [ L bd
Central |
South | x
159 Fpigomes sp. - __North. b
_Central
South i
67 Malacanthidag
160 Branchiostegus semifasciatus demersal North X X X X
Central X X X X
South o hd % X X
68 Pomatomidac
161 Pomatomus saltator pelagic North X X X
Central »® had
South
69 Echencididac
E62 Foheneis navcretes reef-associated  North & x
: Central XX x x x| x % X
South X X
i63 Remora remora pelagic North
Centralf X T x
: . South [ X
70 Carangidac
k64 Trachinoius ovatus pelagic North j
Cenltral| X X
South x
165 Campogramma glaycos benthopelagic  North f X XX % x
Cenlral X X X
South X
166 Seriofo dumerili reckassocialed  WNorth | b b4
Central
South
167 Seriola fasciata benthopelagic  North | X [
Central
Soulh
168 Seriala rivoliana benthopelagic  North
Central x
: South
169 Chloroscombrus chrysurus pelagic North X X S X
Central] X X X X X X X
. ¥ XX x x X x X
170 Caranx erysos Pelagic
*
. x
171 Caranx rhonchus benthopelagic  North K X[ x ®x x XX X x X
Centrall X % x|x X x x|x x x x| % X
- . South K XX X X XX X X X X x
Y72 Caronx senegallus benthopelagic - North | e
Central] X X -
South X X
[73 Decapterus punctatus benthopelagic _ North £ ' X el
Cenlral} x X X X X X
South : X b3
174 Alectis alexandrinus pelagic _ North £ X X
Central| X X X ®x X X
Somth [ x X X < X X X




Appendix Table 3.3 List of fishes and target specics canght by AlAwam (9/14)

Order . . Stratum Cisobsth range fpm) =~~~ .
[amily Ilabitat Area | 3-20m 20-30m 30-80m 80-200m 400-6001
Speeics IW 2C 2W[IC 1W 2C 2W[ 10 LW 2C 2W] 1C 1W 2C 2W 1N
23 Perciformies
70 Caranpidae e
175 Frachures trachwrus pelagic X X X % X %X X
al| E x X X X XX
Soulhy X X X X X b
176 Trachuus trecae benthopelagic  Noyth X X X O X|X X x X|Xx X x
Central L X [ X X XN XX X X
South % XX XX X XX X %
VIT Selens dorsalis demursal Nurth [z X L X
Central] x x x| X X X ®
South | x X X X X % ¥ x| X
|78 Uraspis helvola benthopelagic . Nuoeth e
Central L
South X
71 Bramidae
V79 Brama bramn bathypelagic _ Nonh i L
Central| -
A South |
72 Emmelichilyidae
180 Erpthrocles monodi pelagic North .
Central ; e X
- . South | )
13 Lutjanidlae
131 Lutfanus fulgens demersal Notth |: _ R
Central
South X - -
M Gereidag
182 Eucinostomus melanoprerus demenal Morth i e N
Cential| X % X % % - B
Seuth | < x_ x| x| x % x|
73 Haemvlidae
183 Pomadasys incisus demersal North | > X X XIxX X b
Central| x % x| x ®|x % T«
Seuth | x % x| % % x X x X
[B4 Pomadasys perotaei benthopelagic  North £:23% o
Centralf x  x % _
Seuth | % RS i
185 Pomtadasys jubelini demersal Naorth |25 )
Ceatral) % X ® x
South | % x X X
186 Pomadasys rogeru henthopelagic  North i = X
Central| . X % X b
South | ¥ x x| % x x x X X
I87 Brachydeuterus avrins benthopelagic  North Eifi X X X X X X
Central] x x % X X X X X X|x %
South Xlx % %x x|x % x %x| %
188 Purapristipoma octolineatun  demersal North i X X X
Central| % X X X X x|¥x T Tx
_ Sauth X % o B
189 Plectorkinchus mediterranvns  demersal Masth : XX X OX xIx X
Cental] X > x| x x X x| x % % X
. South | X % % | X x X xX[X X x
76 Sparidae
190 fagrus auriga benthopelagic  North : X X
Central] X x x| x BE: x|
South X
I9% Pagrus cazruleostictus beathupelagic  Norh TS
Central] ¥ . x| %
South x| %
192 Pagrus pagrus benthopelagic  Morth 3 X o
Cenfral] ¥  x
South
193 Bouvps Foapr demcesal North Xix
Central| x X% x x
South =
19% Dentex angolensts demersal Noth
Central
Sauth | 'x
195 Dentex canariensis benthopelagic  North i X M| x
Centralf X %X x| x
South X xX]x
196 Nentex gibbosus benthopefagic  North X
Cenlral X
South X
197 Denter macrophihatmus benathopelagic  North X
Cenlral =
South ®
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Appendix Tabte 3.3 List of fishes and target species canght by ALAwant (10/14)

Qurder Stratum (isobath rangetnan) R
Family [Iabitat Area [ 3-20m | 20-30mm . 30-80m 80-20Um | AMm_[100-60im
Specles W 2C 2W]1C 1W 2¢C 2W[ 1 |W 2C 2W5 1C 1W 20 2W W 20 2w 1w
23 Purcifornies __
76 Spmidae o
198 Denicx marorcanus demersal Noth |;
‘Central|
South o
199 Dipledus sergus cadenals reef-associzted X
South -
200 Diplodus fasciatus benthopelagic _ North P
Central
South -
201 Duplodus valgaris benthopelagic  Noith X X
Central X %
South X X
202 Diplodus bellottii benthopelagic  Noeth XX ® x X
Central X %
South X
203 Diplodus puntazzo benthopelagic  Modh fate
Ceafral
Svuth
204 Lithognathus mormyrus benthopelagic  Nurth
Central X x x
South X X X
205 Pageltus acarne benthopelagic _ North X
Centeal
Soull,
206 Pagellus bellotiii demersal MNonth FiE XX ® ¥ X|®X X = X
Central X[ %X %X X ®xPx x % xix x x
Soutly x| x x x x|x x x x| X
207 Spondyliosoma cantharus benthopolagic  Norh XX x x X[x X x x
Ccﬂlralt XX X x X|[x X X
South j X X X X
77 Cendracanthidae
208 Spicara alta benthopefagic  North
Cenlral ¥ X X
South x
78 Polynemidae
209 Galeoiles decadactylus demersal North X *® % %
Centeal X ® X X X X ¥
South X X X X X <
UG Pentanemus cquindgquarius demersal _ North B o
Central ool
o South | X %
79 Sciacnidae B
2LL Sciaena umbra demersal Norlh
Central Com %
South T
212 Argyrosomus regius benthopelagic  Norh X X X X
Cemteall % % x| % x x
Snuth X X|x x % % X
213 Psendolodtthus sencgolensis  demersa) Noith x
Central| X X X o X
i South | @ ¥ X | X X x x XX
214 Umbrina canariensis demersal Morth 3 X X x X
Central} ¥ x x| x X X X
South x % x X X X
215 Pentheroscion mbizi demersal North ¢ _ .
Central X T
South » | % X
216 Preroscion peh benthopelagic  Nudh o
Cenleal X
Soulh X x X X
£0 Mullidae
217 Mallus surmueletus termersal MNorth
Cenlzral o
South T
218 Psewdupencus prayensis demeorsal __Nurih X% X X x
Ceukra X x X w X
South XX A w M
81 Brepanidae
219 Drepane africanu benthopelagic  North B b
Cenfral] X X X X e
Souwh { x % x X  x X
32 Chactodentidae
220 Chaetodon hoefleri demersal _ Notth N “ o x| o
Central ® XIx X X %
South x| krh.’”)’(_ o XX X
221 Prognathodes marcellae demersal __Mosth o -
Cenltral o ¢ e
South
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Appendix Table 3.3 List

of fishes and target species caught by Al-Awam (11/14)

Order e Steatun (isoladh range i ) .
Family 1abitat Area | 3-20m 26-30m 30-80m 80-200m 200-400m___ |100-600im
Species 1W 2C 2W|1C IW 2C 2W[1C 1W 2C 2W|[1C 1W 2C 2W|IC 1W 2C 2W| 1w
23 Peiciformes
83 Cepolidae :
222 Cepola pavciradiata dentersal Norlh X X X X X X X X
Central X X X X X X X
South X X | X X
84 Pomaccentridae .
223 Chromis chromis reef-associated  North . S I
Central X X X R
South X
§5 Labridac -
224 Coris julis demersal North - e
: South
225 DBodianus speciosus reef-associated  Nonth BEE
Lentrah) X X .. .
South X X
226 Xyrichthys novacula denieysal Notth i
Cenfral| X X X IX X %X X X X
South x
277 Vabridac . Norlly (5552
Ceniral
South | X
86 Scaridac
228 Nicholsina usta colfettes demersal North [ X | X X X 1 X x
Central]| X X X[ X X X
South
87 Percephidac :
229 Bembrops heterurus demersal Narth £
Central X X X
. South X X X
88 Trachinidac
230 Trachinus drace demersal X X X X[x x % x
' T X X X X X X
Sowth x| x X
231 Trachinus radiatus demersal x
8§92 Uranoscopidae
232 Uranoscopus scaber demersal North |
Central x . X
South X X X X
233 Uranoscopus polli demersal North [3 X %
Centeal X X X P X X
South X X X|X X X
234 Uranoscopus sp. - North X X X b
Central] - X X X X X XX
South XX X X X|X X
90 Blenniidae
235 Blennius normoni demersal North
Central|
Souwth X X | X% -
236 Blenniidac - Morth X X X
Central X ®X X x X
Scuth X X X X X
91 Callignymidac
237 Callionymus sp. - North
Central X X
South X
238 Synchirapus phacton demersal Nodth
Central X X X
South x
92 Gobudac
239 Thorogobius angolensis demersal North i X
Centrat
South XX
240 Gobiidac - . North i X | x X X X %X X %
Central X X X XEX X X
South X X X X x XIx X X
93 Ephippidac
241 Ephippus goreensis demcrsal
=
94 Acantluridas ;
242 Acanthurus monrovige demersal North [
Cential] X x =
South | X X
95 Sphyracnidac
243 Sphyraena guachancho pelagic Noth b - X * X
Cenlal] X X X X X X X
Soulh | X X * X X X




Appendix Table 3.3 List of fishes and tavget species caught by AlAwarn (12/14)

Orler i . Strati Ciwbath ranpein o) o
ity [labitat Avea | 320w ] - I O 2 I B mo | 200-100m | H0-Go0m
Spreics {l\\r 20 ')\'J, 1w 20 2w 10 1w 20 W[ T 1w ¢ 'ZWt 10 1W 20 2W 1w
21 Perciformes B
95 Sphyracnidac -
201 Sphyraena sphyraena pelapic }
Centeal
South I
Top Gemgylidac
A5 Ruvettus pretiosus benthopelagic  North J—
Leawad] )
Soudh | | T o
"~ 97 Trichivridae
246 Frichiires lepturus benthopelagic _ Noath X . X X
Central] X X X X X
South | x X x|'%x x x X
247 Leprdopus canddatus benthopelapic ]
Central
South -
Y8 Scombriday i
248 Scomber japomicus pelagic MNorth X
Lenlral X
South X
249 Scomberowmonss irior pelagic North
Cenotral
South T
250 Sarda sarda prlagic Nopth | _
Cenlral -
Sewth [ | 777
799 Niphiidae
251 Yiphuas sdadies pelagic North §; B
Central
South T
100 Centrolophidae
252 Schedophitus velaing bathypelagic Notth -
Central X
Soutk X T
253 Schedophilus pemarco benthepeslagic  North .
Ceatral
Souti, X x
101 Numeidac
254 Psenss spp. - _North
Centrall
South
102 Aviomumatidae
255 Ariomma bonedi demersal Morth
Cenleal B
South
103 Stresnateidac
236 Stromaiews fralola benthopelagic  NWorth X X X
Centtral X X X X
South f X X x|x x S
24 Plewsoncctiformes
04 Paralichthyidae
257 Syacium miicruran beathopelagic  Noith : XX x x %|x X X e
Central] X X X[ X X X X[ X K x x X K
South X X X W] x x X X X X
105 Pscllodidac
258 Pscttodes belcheri dentersal Noh Eisg X X X %
Cenlal] X X X —77
South T
106 Citharidae
259 Citharus linguatila demersal North b X X X o x X ox[x x x x
Central X ®x X% xoOox XK KX XX X
South [ > ¥ | X x M ¥|x X _x %
107 Bothidac
260 Hothus podes demersal North Pz X XX X x| X x ® %
Central] x X X[ X X X X|x x x
South X x X x X X X
261 Arnoglossus imperialis demersal Morth X XX ¥ o oxIx o om ¥ X
Centeal X X x AOX X XX x X X
South XM X M X % X X
262 Chascancpsettu lugubris bathydemersat _ North B
Cenlral o _
South
263 Monolene microstoma hathypelagic Nurth X x_ X
Central X X X X x X X x|
Scuth b x| % X
108 Soleidae
264 Pegusa fascariss demersal _ Nosth B -
Central i . B
South x| X%




Appendix Table 3.3 List of fishes and tarpet species caught by Al (13/14)

Ouiler o Stratum isebath vanpe inm ) o
Pauily tabita aven [___320m [ o030 | 30:K0m | 8000w | 300-400m _[iod o
Specics LW 2C 2W[ 1C TW 20 QW10 TW 20 2W| 10 TW 2C W 1C 1TW 20 2W] 1w

24 Plewronectifnomwes
108 Soleidac

265 Solea senegalensss demersal North 5%

Lentral)

Soulh

266 Diwologiossa cuneata demersal Nutth

Cential

___South

267 Dicologlossa hexophthalna demusal __Noath

Central

_ South

268 Micrechirs boscamon dumersal __Nodh

Central

_ South

269 Aicrochius frechiupi Jemersal Nork

Central _

" South X

270 Aigreching theaphila demersal North .

Cenlral hos

. South

271 Microchius variegatus demersak North

“Central

South

272 AMicrochins wilted demersal __Natth

Central

"~ South

273 Microchirus sp. - Norik

“Central

South

274 Monuchirus hispidus demersal Morth

Centoal|

South

275 Synaptura cadenoti demersal _ Motth |

Central

South

276 Synaptura lusitanica deniersal Morth

Central

South

277 Vanstraelenia chirophthalmus demersal North

Central

South

278 Solsidas - Norh f

Centeal

South

x .
X

X
x
x

X

KIX X)X
X{X|X
XX

XXX

XXX
IS E SRS
X
®

x| X
x
K%K
X

X
KKK XK X[ X%

WX

XXX

109 Cynoglossidae

279 Symphunes nigrescens demersal North
Cenlral

R Suuth
280 Cynoglossus canariensis demersal North
Cenlral

South

28\ Cynaglossus monod; demersal North
Cenlrs]

Seuth

282 Cynoglossus sencgalensis demersal North
Central

South

283 Cynuglossus sp. - Narth
Central

South

25 Tetraodontiformies
110 Balistidac

284 Balistes punclalus demersal Naorth.
Centrol
South
111 Monacanthidae
285 Stephanolepts hispedus demersal North
Central
“South
286 Aluterus sp. - Notth |,
Cetal
o South |
12 Tetraodoutidae
287 Ephippion gultifer demcisel Noith
Central
South
288 Lagocephalus lagocephalus benthupelagic  Nopth pEzE
lagocephalus Cential] X X % X X X

South % X X >




Appendix Table 3.3 List of fishes and target species canght by Al-Awam (14/14)

Order . . Stratwin { isohath range inm )
Family Iabital Arca 3-20m 20-30m 30-80m 80-200m 200-400m A00-600m
Species 1W 2C 2W| IC W 2C 2W[ 10 1W 2C 2W[ 1C 1W 2C 2WI1C 1w 2C 2W] 1w
25 Tetraodentiformes
112 Tetraodontidae .
289 Lagocephalus laevigatus pelagic __North X X X X
Central bl X X * x
South XX % X X X
200 Lagocephalus sp. - North figss % 1%
Centual| - o
“South x TN %
201 Sphoeroides spengleri demersal North EEs X % X X X x
Central| X > X | X XX x ®|x X X x x
South X X X X XX
292 Sphoeroides pachygaster demersal North X
Central
“Soull x *
113 Diodontidae
293 Chilomycterus reticulatus demersal Noith fss X o
. Central] X X X x %
" Soulh X X X X x
294 Chilomycterus spinosus benthopelagic  Morth X _ XX X X
mauretanicus _Central X % X X xi
: South A R pas X
‘Feuthoidea
Loliginidae
Loligo valgaris - Morth E N XX X x x[x ¥ X % X
Centrat X X X X ¥ OX X ow|x x
" Soull X X X X X X x X
Sepioidea
Sepiidae
Sepia officinalis - Morth r 3 X X _ X %X X|x X X
Central| X X X X X X X X X
South | X X X | X X X X|xX X x X
Octopoda
Octopodidac
Octopus wvulgaris - North X X X X X x|x X X X|Xx X X X
_Cf.‘lllﬁll X XX X X XX X X X|X X X X
South x XX NI X ox ox|Ix x o xox
Decapoda
Penacidae
Penaeus notialis - Morth X X X XX x
. Central] X ® x| x ®x X X|x X X
South X x| x X XX X X X .
Parapenaets longirostris - North X _ X _ X %I
Central X X X X X
" South % X X X|xX X X X
Palinuridae
Palinurus mauritanicus B jﬁh_s 2 b%
_Centyal
South b
Panulirus regius - X
South X X

3-395



Appendix Table 3.4 List of species other than fishes and target speeies caught by Al-Awam (1/2),

Phylum Class Order Family Species
MOLLUSCA Gastropoda Mesogastoropoda  Aporrhaidac Aporrhaidae
Cassidac Cassidae
Cymatiidae Argohuccinum olearium
Charonia sp.
Cypracidae Cypracidac
Naticidac Naticarius sp.
Xenophoridae Xenophora erispa
Neogastropoda Columbellidae Columhella sp.
Conidac Conus sp.
Fasciolatiidac Fusinus sp.
Muricidae Bolinus brandaris
Murex sp.
Phyllonotus trunculus
Thais haemastoma
Nassariidae Hinia sp.
Olividae Olivia sp.
VYolulidae Cymbium  spp.
Volutidac
Bivalvia Pteriomorphia Pectinidac Chlamys  sp.
Pinnidae Atrina fragilis
Pteriidac Pteria hirindo
Heterodonla Veneridae Chamelea gallina
Circomphalus casinus
Pitar ruclis
Cephalopoda  Sepicidea Sepiidae Sepiella ornata
Sepia bertheloti
Sepia elegans
Sepia efficinalis
Sepia orbignyana
Sepiidac
Sepiolidac Sepicla  sp.
Teuthoidea Loliginidae Alloteuthis africana
Alloteuthis sp.
Loligo vulgaris
Loliginidac
Enoploteuthidae Abralia veranyi
Histioteuthidae Histioteuthis dofleini
Ommastrephidac  fllex coindefii
Onumastrephes pteropus
Todarodes sagittatus
Todarodes eblanae
Ommastrephidac
- Teuthoidea
Octopoda Bolitaentdae Japetella diaphana
Octopodidae Octopus vulgaris

Cctopus burryi
COctopus sp.

Fledone sp.
Buathypolypus sponsalis
Ociopodidac
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Appendix Table 3.4 List of species other than fishes and targef species caught by Al-Awam (2/2).

Phylum Closs Order Family Species
ARTHROPODA Crustacca Stomatopoda Squillidae Squilla mantis
Decapoda Aristeidae dristaeomorpha foliacen
Glyphocrangonidac  Glyphocrangon  sp.
Pandalidac Feterocarpus ensifer
Plesionika acanthonotus
Plesionika carinata
Plesionika heterocarpus
Plesionika martia
Plesionika  sp.
Pasiphacidae Pasiphaea  sp.
Penaeidac Metapenacopsis micrsi
Parapenaecopsis atlantic
Penaeus kerathurus
Penacus nolinlis
Parapenaens longirostris
Penactdac
Sergestidac Sergestes sp.
Sergia sp.
Sicyouiidac Sicyonia galeata
Solenaceridac Solenocera africana
Solenncera sp.
Palinuridae Palinurus maunritanicus
Panulirus regius
Scylluridae Seyltarus sp.
Galathceidac Munida sp.
Raninidae Raninoides sp.
Calappidae Acanthocarpus sp.
Calappa graonnlata
Calappa peli
Calappa rubroguttata
Cancridae Cancer bellianus
Homolidae Paromola cuvieri
Majidae Maja squinado
Pisinae  sp.
Stenorhynchus seficornis
Parthenopidac Platylambrus sp.
Portunidae Bathynectes sp.
Callinectes sp.
Portunus  sp.
ECHINODERMATA Holothuroidea Aspidochirotida  Stichopodidae Stichopus  sp.




Appendix Table 3.5 The definition of the hubitat by Fish Base,

benthopelagic

Living and feeding near the bottom as well as in midwaters or near the surface, Feeding on benthic as well
as free swimming organisins, Many freshwater fish are opportunistic feeders that forage on the botiom as
well as in midwater and near the surface.

beathopélagique

qui vie et se nourrit prés du fond aussi bien que dans [midwaters] ou vers la surface d’cau, Se nourrit des
organismes benthiques aussi bien que des organismes pélagiques. Beaucoup de poissons d'cau douce sont des
consomimateurs opportunistes qui fourragent sur le fond aussi bien que dans ta zone pélagique et 4 la surface
d’eaw.

pelagic

Living and feeding in the open sea; associated with the surface or middle depths of a body of water; free
swimming in the seas, oceans or open waters; not in association with the bottom. Many pelagic fish feed on
plankton. In FishBasc, referring to surface or mid water from 0 to 200 m depth.

pélagique

Vivant et se nowrrissant en haute mer ; associé & la surface ou aux profondeurs moyennes des masses d'eau; qui
nagent en mer, dans l'océan ou au large ; n'est pas lié au fond de la mer. Beaucoup de poissons pélagiques se
nourrissent de plancton.

bathydemersal

Living and feeding on the hottom below 200 m.

bathydémersal

Qui vit et se nourrit sur le fond en dessous de 200 métres de profondeur d'eau.

bathypelagie

Region of the oceanic 7zone between 1,000 m to 4,000 m; between the mesopelagic fayer above and the
abyssopelagic layer below. Living or feeding in open aters at depths between 1,000 and 4,000 m.
bathypélagique

Régian de la zone océanique entre 1,000 4 4,000 métres; entre la couche mésopélagique au-dessus ef ka couche

abyssopélagique au-dessous. Habitant ou s’alimentant dans les eaux ouvertes 4 profondeurs entre 1,000 et 4,000
mélres.

demersal

Sinking to or lying on the bottom; living on or near the bottom and feeding on benthic organisms.
démersal

De couler a ou s'allonger sur le fond; de vivre sur ou proche du fond et de se nourrir sur les organismes
benthiques.

reef-associated
Living and feeding an or near coral reefs.
récifal

{No data)
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Appendix Figure 3.1.1 Fishing gear uscd in the survey (4/-Awasm : Bottom frawl net). Roman type indicales the number

of fibres and mesh size in terms of “knot to knot™ in parentheses. [talic type indicates the number of meshes.
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Stratification of the resources survey area after revised the new stratification.
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4, MESH SELECTIVITY STUDY FOR TARGET SPECIES

4.1 Objective

Among the several fishery regulations to be adopted for the sustainable and efficient utilization of
fishery resources, mesh-size regulation is a method that aims to prevent the by-catch of small-size fish of
non-target specics or the catch of juveniles and youngs of target species. ln the IRM, regulations have been
adopted in 1989 specifying the minimum mesh size of cod-end for bottom trawling should be 70 mm
mainly for octopus fishing and 50 mm for shrimp catching (89/100/PCMSN, Articles {3 and 14). in the
Sea-borne Survey, data related to the mesh sclectivity for target species were collected and analyzed, in

order to provide a documented foundation for mesh-size regulations.

4.2 Methods
4.2.1 Data on mesh selectivity collected during the resources survey by hottom traw!

Buring the swvey by the Al-Awam, a covernet of 20 mm in inner diameter of mesh was attached
around the three sizes of cod-end (45 mm, 70 mm and 100 mm respectively) of the trawl nct. Data on body
length composition were collected at each trawl station where catch in number of target species was
comparatively more numerous, discriminating between catches made by the cod-end or the covernet. The

results of this survey allowed for the gathering of information on mesh selectivity.

In the mesh selectivity by the covernet method, a masking effect due to the covernct placement should
be considered. This time, however, no comparative experiments between catches of cod-ends respectively

with and without a covernet were performed,

4.2.2 Mesh size measurcment
" Mesh sizes of the three kinds of cod-end and the covernet described above were properly measured on
board. Slide calipers were used for measuring the inner distance between knots (considering two legs and
one knot) in particular two files on both sides of the upper center, at ten meshes on one side — that is, a total
of twenty meshes. Results are summarized in Appendix Table 4.1.

4.2.3 Determination of the selectivity curve, 50% rvetention length and setection range

Collected data were analyzed after the number of specimens was aormalized in function of the number
of catch. Mesh selectivity is often represented by a logistic equation having as a variable the body length of
target species, the optimum value of which being the goal of the analysis. Because of that optimum value,
through a probabilistic approach (o the mesh selectivity process, a method has been proposed for the
maximum likelihood parameter estimates for the binomial distribution of the probability variation of ratio
between the number of fish passing through the mesh and the number of fish retained by the net
(Hiramatsu, 1992; Millar, 1993). The present sludy cmployed the method for the estimation of parameters
by means of a logistic equation according to Tokai (1997).

In this logistic equation, the function S(fj of mesh selectivity with respect to body length / is

represented as follows:

S5(h=1/{l+exp(e { +1)]
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e and £ being the parameters of the logistic equation. The body length of 50% of the fish retained
by the net after having gotten into it (50% retention length = Lsp) and the sclection span SP indicating the
sclection range Lys - [osrelate to o« and 3 as follows;

50% retention length (L) =- 03/«
selection span (SPY= 2 In(3)/ &

In fact, the method consists of estimating Lsp and SP as a initial value from the data collected, and to
obtain the likelihood L ( o, f3 ) for each class of body length by means of the following equation:

L((l’, ﬁ):,\r C,V(-m; [)(!)Nc‘ur! [l _ P(!) N caver

where N : total number at a given body length class
Neod  :number in the cod-end of N
Neover  : number in the covernet of V¥
o) = [l +exp(ai+ f)]

To calculate the likelihood at each body fength class, logarithmically transformcd values were
considered. Then those log-likelihood at ali body length classes were combined, optimization for
maximum likelihood was made, parameters a and 3 of the logistic equation were determined in order
to obtain a mesh selectivity curve, and Lsp and SP values were calculated.

4.2.4 Fitness of data to theoretical model

For the estimation of the fitness of the data to the theoretical model, Akaike's Information Criterion
(AICY was adopted, calculated as below. The smaller the index obfained, the better fitting are the data to
the theoretical model.

ATC = 2 % Z (N CM.M p([).\’md [1 _ p([)].\fw\.-er) +2x2

where N : total number at a given body length class
Neod  :aumber in the cod-end of &

Neover  : number in the covernet of &
P} = /[l +texp(nft )]

4.3 Results

Among the target species, those found in a relatively large number of fraw! stations and for which data
were obtained on body length composition by cod-end and covernet respectively are: Senegalese hake
Merluccius senegalensis, Benguela hake Merluccius polli, Cunene horse mackerel Trachurus trecae,
meagre Argyrosomus regius, West African goatfish Pseucupenens prayensis, bluespotted seabream Pagrus
caerulostictus, Canary dentex Dentex canariensis, red pandora Pagellus bellottii, European squid Loligo
vulgaris and deep-water pink shrimp Parapenaeus longirostris — ten species altogether.

Appendix Table 4.2 shows catch composition at trawl stations as obtained from mesh sclectivity data.
Appendix Table 4.3 presents mesh sclectivity parameters as established by the aforementioned ten species.



In some trawl stations, sclectivity parameters obtained from case-by-case analyses pradoced impractical
numerical values tor one or more of the following reasons:
1) Too small a catch for proper analysis.

2) Small catch with a large size range leading to very few fish per length group. Often associated
with case 3, below.

3} Insufficient escapement, usually because of a lack of individuals within the selection range.
4} No overlap between the length frequency distributions of cod-end and covernet catches.

5) Very patchy length frequency distributions with a number of length groups within the selection

range not represented in the cateh.

Of the selectivity parameters cstimated by mesh size for the aforementioned ten species, shown in
Appendix Table 4.3, in principle those pointed out by the lowest value of AIC (in the Appendix Table
indicated by screen) are presented in Table 4.1 and on Figures 4.1 to 4.10.

As for the common octopus Octopus vulgaris, Inejih ef al. of IMROP (2002) tried to estimate the mesh

selectivity for the 70nun cod-end by combining all the data obtained from the cold and warm seasons of
phase 2 (in 2001). The results are shown in Annex 4 for the purpose of reference.

Table 4.1 Summarized selectivity parameters,

. Mesh size {(mm) Lso SP AlC
Species Body length -
pectes oy fehg Nominated Measured* {mm) (mm)
Sencgalese hake . 45 39.6 8% 30 ‘P'(‘“
) . Total length 70 62.5 213 19 55.143
Merluccius sencgalensis (00
Bé;;gucla hake | 45 § : ' -
) . Total length 70 62.3 184 65 27.610
Mertuccius polli 100 ) i i )
T4s 0 392 125 24 Tis246
Cunene horse mackerel bk lough 0 @3 sl o 264
frachuris frocac L 100 92.8 198 60 81.038
_ 45 - . - -
Meagre _ Total length 70 62.0 170 25 19.417
Argyrosomus reginy 100 A ) B B
) s 390 9 28 26.570
West African goatfish Fork length 70 63.8 182 10 5.641
Psendupeneus prayensis = 160 i i i i
glrur(;spulled seabream 5 - K ) -
Paerus caeruleosticis Fork length 70 63.8 115 22 12.685
agris caeruleosticins L00 97.7 204 20 14.989
45 - . . .
Canary dente.x . Fork length 70 62.5 148 19 18.725
Dentex canariensis 100 ) i ] i
. o T 39.6 82 38 20.339
Red pandora Fork length 70 62.0 156 20 13.218
Pagellus bellottii 100 _ i A i
. . 43 399 66 18 30.746
European squid
op av Mantle length 70 62.3 84 46 26.006
Loligo vulguris 100 - - - -
Deep-water pink shrimp 15 39.9 P > 50452
. h Total length 70 - - - -
Parapenaeus longirostris 100 i i X i

*: hMeasured mesh size means 2 tegs and 1 knot.



4.3.1 Selectivity

(1) Scnegnlese bake Merluccins senegalensiy

Only one trawl with the cod-end of 45 mm mesh had data suitable for individual analysis, and two
with the cod-end of 70 mum mesh (Appendix Table 4.3, 1/6). Figure 4.1 shows the sclectivity curves as
cstablished by the AIC. Values of 1.5 for mesh sizes 45 mm and 70 mm were, respectively, 88 mm and 213

mm; corresponding SP vatues were 30 mm and 49 mm respectively.

The possible inclusion of a few individuals of Bengucla hake derfuccins polli in the catch makes a

cautious verification necessary for any [uture data gathering and analysis aiming at estimating the value of

5o and SP.

A, 39.6mumn cod-end

Survey season Phase 1, vold season
Trawl number To— 14 R e S
Mush size of cod-end 45 imm -
Mesh size of covernet 20 mm
Calch numbers in cod-cnd 289 o e I
Catch numbers in covernet 57 E I I I
Saniple numbers in cod-end 100 o
Sample auntbers in coveenet 47 2 — == -
Range of total fength in cod-cud 70 — 350 mm g L
Range of total length in cuvemet 70 — 150 mm b
Meaun total kengih in cod-cnd 26 oun 97 Rl EEE ST SR
Mean total lengtit in coverney w2wm o\ | fes L = Retention ratio |
Lt 2% mm caleulated from
SP (Ls-Las) 30 mm original data
AIC (Akaike's Tufornination Criderion) 13.645 l | 1T
200 230 Ma 330 )
B. 62 Total kength (rm)
. 62,5mm cod-end
mn
Survey season Phase 2, cold season .
Trawl number To-71 R
Mush size of cod-end 70 mm o8 |- —--p = me—-
Mesh size of covermel 20 mm orl_ bt
Catch numbers in cod-end 747 8
Catch numbers in covernet 81 Bos b
Samplc numbers i cod-end 100 Sos] fod . . 1
Sample numbers i covernet 81 2
Range of totat length in cod-end 220 — 290 mm e e -1
Range of total length in covemet 210 — 290 mm = N S _ !
Mean total length n cod-cnid 208 mm @ Retention ratio
Mean tota! length in covernet 257 mm o2 ca!cpla:e;l :"rum
L 213 mm o1 original data
5P (FasLas) 49 mm Lﬁ]_""_'|w_|
AIC (Akaike's Intormation Criterton) 55.143 o =

Figure 4.1

o s [Lah] e 00 25 W 35 n
Total length {mm}

Sclectivity curves for Senegalese hake Merluccius senegalensis.
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(2) Berguela hake Merluccius polli

Although not one of the {arget species in this survey, the Bengucla hake is referred to here because ils
distribution of overlaps with that of the target species Sencgalese hake Merfuccius senegalensis. Fifteen
trawls with the 70 mm mesh cod-end could be analyzed individually. Selectivily parameter ranges were:
Lso, 125 —227 mun; SP, 44 - 233 mm, revealing quite a confused picture (Appendix Table 4.3, 1/6).

Figme 4.2 shows the selectivity carve for this species considering the minimum value of AIC as
27.610. Comparing the values of Ls = 184 oun and SP = 65 mm tor Merfuccius polli with those of Ly =
213 1wm and SP = 49 mm for the congencr and morphologically similar AL senegalensis, one notices the
former parameter was lower and Lhe later was bigher for the Benguela hake. One expects that additional
selectivily tests performed for each of these species would lead to more coherent values of Lsg and SP,

A. 62.3mm cod-end

10
Survey scasott Phase 2, warm season //
‘Trawl number To-64 I AT -
Mesh size ot cod-end 70 mm op f— ° e —
Mesh size of covemnet 20 mim P |
Catch numbers in cod-cnd 63 =3
Catch numbers in covemnct 17 H oo {—
Sample numbers in cod-end 63 sl ol
Sample numbers in covernct 17 =
Range of total length in cod-end 180 — 340 mm Fou|— - i B e
Range of tatal length in covernet 160 — 260 mm o~ PR S _/ . N D D
Mean {otal length in cod-end 237 mm = Refcntion ralio
Mean total tength in covernet 213 o2 = / cafculated from
Leg 184 mm o1 b— original data
SP(Ly-Eas) 65 mm _// 1 1=
AIC (Akaike's Information Critcrion) 27.610 T e m m m m m m wn a0

Total length {(mm)

Figure 4.2 Selectivity curve for Benguela hake Merluccius polli.

(3) Cunene horse mackerel Trachurus trecae

Individual analysis was conduted on seven, eight and two trawls with the cod-ends of 45 mm, 70 mm
and 100 mm respectively. There was high variation between Lsq and SP values at mesh sizes 45 mim and 70
tam, that of the cod-end with 70 mm mesh being particularly accentuated (Appendix Table 4.3, 1 — 2/6).

Figurc 4.3 shows the selectivity curves as established by the AIC for the three different cod-ends. Lsp
values for the smallest to the largest mesh were 125 mm, 181 mm and 198 mm respectively, and the
corresponding values of SP were 24 mm, 61 mm and 60 mm. However, as shown in the graph, data are not
distributed along the entire selection range, thus any further data gathering and analysis will require
checking the reliability of the above-mentioned estimated values of Ls; and SP.



A.39.2mm cod-end

Survey season

Triwi number

Mcsh size of cod-end

Mesh size of covernct

Catch nuntbers in cod-end
Catch numhers in covermnet
Sample numbers in cod-end
Sample numbers in covernet
Range of fork length in cod-end
Range of fork length in covernet
Mean fork lenpth in cod-cnd
Mean fork length in covernet
Liso

SP (Lays-las)

AlC (Akaike's Information Criterion)

B. 62.3mm cod-end

Survey season

Trawl number

Mash size of cod-end

Mesh size of covemnet

Catch numbers in cod-end
Catch numbers in covernet
Sample numbers in cod-end
Sample numbers in covernet
Range of fork fength in cod-end
Range of fork length tn covernet
Mean fork length in cod-enrd
Mean fork lenpth in covemet
L

SP (Las-Las)

AlC (Akaike's Information Criterion)

C. 92.8mm cod-end

Survey season

Traw]l aumber

Mesh size of cod-end

Mesh size of covernet

Catch numbers in cod-end
Catch numbers in covernet
Sample numbers in cod-cnd
Sample numbers in covernet
Range of fork length in cod-end
Range of fork length in covernet
Mean tork length in cod-end
Moar fork length in covernet
1-'5')

SP (Las-Las)

AlIC (Akaike's Information Criterion)

Dhase |, warm season

To—23
45 mm
20 mm
507
2,182
{i0)]
160
80 -~ 240 mm
80 — 100 mm
176 mm
%4t mm
125 mm
24 mm
15.246

Phase 2, warm scason

To-60
70 mm
20 mm
19
337
39
99
106 — 150 mm
70 — 150 mm
123 mm
119 mm
181 mun
61 mm
26.402

Phase 2, warm seasoe

To-45
100 mm
20 mm
925
9,316
97
99
80 — 170 mm
80 — 160 mm
141 mm
129 mmt
t98 mm
60 mm
81.038

Retention ratio

Retention ratio

Retearion ratio

(3]
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o Ll 1% 150 1) 50 W0
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) P M e =%
71 e Retention ralio )
—|  calculated from —
original data
;
o 30 100 130 i 50 300 150
Fork length (mm)
B . i
| e Retention ratio 4
—|  caleulated from -
original data
— o |- i [ N SR —— SR
v L3531 (Lt) i 100 %0 3 350

Fork Tength (i}

Figure 4.3  Selectivity curves for Cunene horse mackerel Trackharus trecae.
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(4 Mcagrq Argyrosomus regins

Only one trawl with the cod-end of 70 mm mesh could be analyzed individually (Appendix Table 4.3,
2/6). AIC was a comparatively suitable value of 19.417, Lsp and SP were 170 mm and 25 mm respectively
(Figure 4.4).

A. 62.0mm cod-end

Survey season Phase 2, cold season " K/

Trawl number Te-22 LLE S S A S —f-—t—-
Mesh stze of cod-ead 70 nun o8 b— [ 5 S N .
Mesh size of covernet 20 mm

Catch numbers in cod-end 46 AN : B

Catch numbees in covernet 18 =Y TSR OO IRV S O O SNV IS S SR O
Sample numbers in cod-cnd 16 =

Sample numbers in covernet 18 % o i Il I -l e —
Range of total length in cod-¢ad 150 — 460 mm .1_.4-". 04 f———f—— |- - _ _
Range of total length in covernet 80 — 200 mm 2N N T A B
Mean total length in cod-emd 219 mm . [iinilénralm
tiean total length in covernet :;g :::: 02 calentated from
‘;i;o ) 01 =t =fb - po |-t origingl data [
SP {Lis-L:s) 25 mm I

AIC (Akaike's Informition Criterion) 19417 vo » I

oS b D% I 2 X0 MW a0 40 80
Total fength (mm)

Figure 4.4 Selectivity curve for meagre Argyrosomus regius,



(3) Woest African goatlish Pseudupencus prayvensis

Ten trawls with the 45 mm mesh cod-end, seventeen with the 70 mm mesh cod-end, and three with the
100 mm mesh cod-cnd, were all individually analyzed. For those three different cod-ends, from the
smallest to the largest mesh, the following value ranges were obtained: Lsp, 88 —136 mm, 103 — 247 mm
and 220 - 528 mm; SP, 16 — 30 mm, 10 - 366 mm and 101 ~ 316 mm, respectively, evidencing a situation

of much fluctuation (Appendix Table 4.3, 2 — 3/6).

Figure 4.5 shows the selectivily curves detcimind by the AIC for the 45 and 70 mm mesh cod-ends.
The sclectivity curve related to the 100 mm mdesh cod-end was not established because estimation of Lig
was not possible. Lsg and SP for the 45 mm mesh were 99 mm and 28 mim respectively, and for the 70 mm
mesh were 182 mm and 10 mm respectively. Because the selectivity curve based on the 70 mm mesh was
deducted by only one datum between Ly and Lyg, it stands to reason that the above-mentioned values of
Lsg and SP should be combined with new data and the results reevaluated.

A. 39.0mm cod-end

Survey season Phase |, warm season " /7

Trawl number Te-11 o? -

Mesh size of cod-end 45 mm P _
Mesh size of covernet 20 mmn

Cateh sunnbers in cod-end 82 P i N e
Catch numbers in covemet 31 E 06 S I R
Sample numbers in cod-end 82 o

Sample numbers in covernet 31 =2 B R
Range of fork length in cod-end 80 — 220 mm 2o R
Range of fork length in covermnet 60 — |20 mm [ P I S
Mean fork length in cod-cnd 118 mm ” o Retention ratio
Mean fork length in covernet 104 nmun oz calculated trom
2 gl |
L. ~Le2s

AIC (Akaike’s Information Criterion) 26.570 oo | [

o 5 o 1o oy I LTy

Fork length (mum}
B. 63.83mm cod-end

Survey scason Phase 2, warm season [ I e

Trawl number To-02 [T3 S R N
Mesh size of cod-end 70 mim ° Rclv:‘nuon r;‘mo

Moesh size of covernet 20 mm os ca!u_:lated from — o -
Catch numbers in cod-end 6 o) original dalg .

Catch numbers in covernct 55 ';3 ot o t

Sample numbers in cod-cnd 6 = ) ’

Sample numbers in covernet 55 2o

Range of fork length in cod-end 180 — 220 mm 5 04 I -
Range of fork length in covemnet 60 — 180 mm ] I

Mean fork length in cod-¢nd 205 mm 03 R

Mean fork fength in covernet §2 mm 02 _t ’

s 182 mm /

5P (Las-Lag) i0 mm ot - -
AlC (Akaike's Information Criterion) 5.611 00

50 Lo 150

Fal ) %)

Fork length {mm)

Figure 4.5 Seclectivity curves for West African goatfish Pseudupeneus prayensis.




(6) Bluespotted seabream Pagrus caeruleostictuy

Seven trawls with the 70 nun mesh cod-end and two trawts with the 100 mm mesh cod-end could be
analyzed individually. Lsp and SP for the 70 mm mesh cod-end did not fluctuate much in comparison to
those of other species, and except for 2 or 3 examples, they were in the 110 — 130 mm and 20 -~ 40 mm
ranges, respectively (Appendix Table 4.3, 3/6).

Figure 4.6 illustrates the selectivity curves determind by the AIC for the two types of cod-end. Lgg for
70 mm and 100 mm mesh cod-ends was, respectively, 115 mm and 204 mm; SP was 22 mm and 20 mm
respectively. Because there are data blanks in the 100 — [50 mm fork length range of the selectivity curve

for the 70 mm mesh, {urther data gathering will be needed for an accurate reestimation of Lsp and SP,

A. 63.8mm cod-end

Survey scason Phase 2, wann season
Trawl nunbey Te-13 0y SV SRR ISR SR S
Mesh size of cod-end 70 mm s
Moesh size of covernet 20 win
Catch numbets in cod-end 59 o -
Catch numbers in covernct 90 ‘S e . N P
Sample numbers in cod-end 59 o
Sample numbers in covernet 90 g -
Range of fork length in cod-end 80 — 330 mm 5.,
Range of fork length in covernet 50 — 100 mm o L L
Mean fork lenpth !n cod-end 220 mm o "7 7| & Retention ratip
Mean fork length in covemnet 83 mm 62 ol calentated from
L 115 min . ,
8P {Lys-Las) 22 wm al ey Original dala
AIC (Akaike's Infermadion Crilerion) 12.635 vo i [ [ [
L] L 100 150 patol £ o LR o
Foek length (men)
‘B. 97.7mm cod-end
Survey season Phase 2, warm scason tn [ ]
Trawl number Te-18 se ek i PN R
Mesh size of cod-end 00 mm ® Relention ratio
Mesh size of covernet 20 mm u8 calculated (rom
Catch numbers in cud-cnd 36 07 original data —
Catch numbers in covemet 9 % 06 E—
Sample netmbers in cod-end 36 =
Sample nirmbers in covernet 9 B R e S o -
Range of fork tength in cod-end 190 — 260 mm z s
Range of fork length in covernet 190 -- 220 mm & ’
Mean fork length in cod-end 226 mm 03
Mean fork length in covemet 208 mim ol - 4. L o |o__ ° _
Lsa 204 mm
SP (Las-Las) 20 mm @ ] i
AIC (Akaike's Information Criterion) 14.989 00
o k.1 [0 130 m 0 ey

Fork length (mm}

Figure 4.6 Selectivity curves for bluespetted seabream Pagrus caeruleostictus.
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{7y Canary dentex Denfex canariensis

Three trawls with the 70 nun mesh cod-end had data suitable for individual analysis. The resulting
selectivily paramecters, with the exception of a single SP value of 101 mm, had very close values to each
other (Appendix Table 4.3, 3/6).

Figure 4.7 shows the selectivity curve determined by the AIC, Lsg and SP were [48 mm and 19 mm
respectively.

A. 62.5mm cod-end

Suryey season Phase 2, cold season '[
Trawl number Te-30 ve
Mesh size of cod-end T nm uz — e
Mesh size of covernet 20 mm o7 _
Catch numbers in cod-end 116 =) ) 7
Catch numnbers in covernet 20 oo | - —m R ey PR
Sample numbers in cod-cnd 100 Soelo 1
Sample numbers in covernel 21 ] I'
Range of fork length in cod-cnd 140 — 220 mm N
Range of fork length in covernet 130 — 170 mm o FET N R D
Mean fork length in cod-cnd 169 nimn o Retention ratio
Mean fork length in covemet 158 mum 02 caleulated from
Lso {48 mm P / original data
SP {Lys-Las) 19 mm I ] |
AIC (Akaike's Information Criterion) 18.725 00 -
o L] 1w 150 200 %0 ko) 3% L

Furk fength (mm)

Figure 4.7 Selectivity curve for Canary dentex Dentex canariensis.
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(8) Red pandaora Pagellus helloitii

This species did indced yicld a considerable amout of data. Fourieen frawls with the 45 mm mesh
cod-end, forty-two trawls with the 70 oun mesh cod-end, and five trawls with the 100 mm mesh cod-end
could be analyzed individually. Lsy value ranges for those three types of cod-end, from the smallest to the
largest mesh, were 52 — 108 mim, 92 - 241 mm and 233 - 331 mum, respectively; similarly, SP value ranges
were 14 — 47 mm, 17 — 268 mm and 53 — 159 mm, respectively. The values of both parameters for the
data-rich 70 mm mesh cod-end presented a very confused picture (Appendix Table 4.3, 4 — 5/6).

Figure 4.8 illustrates the selectivity curves based on the AIC for the 45 mm and 70min mesh cod-ends.
The curve corresponding to the 100 mm mesh cod-end was not cstablished because Ly cannot be
determined by the model (Tokai, 1997). Ly, and SP values were respectively 82 mm and 38 mm for the 45
mm mesh, and 156 mm and 20 mm for the 70 mm mesh,

A, 39.6mm cod-end

Survey season Phase 1, cold season P L / [ o
Trawl munber To-35 |
Mesh size of cod-end 45 mm L - A -
Mesh size of covemnet 20 mm 1) - _
Catch numbers in cod-end 196 -%
Catch numbees in covernet 239 = ne
Sample numbers in cod-end %9 g s -
Sample numbers in covernet 99 5 o -
Range of fork length in cod-end 50 — 150 mm -
Range of fork length in covernct 50 — 100 mm a3 R B
Mcan fork length in cod-end 83 mm 02 e Retention ratio
Mean furk length in covernet 75 mm ca_lcejla:c:j] :‘[0“'
L 82 mm ol | | original data
SP (Las-Las) 18 mm o0 I A
AIC (Akaike's Information Criterion) 20,339 o LY 102 tso w
Fork length (mn}

B. 62.0mm cod-end

10
Survey season Phast 2, cold season '
Trawi number Te-13 o2
Mesh sive of cod-end 70 mmn o8
Mesh size of covernet 20 mm
Calch numbers in cod-cnd 36 o —T
Catch numbers in covernct 216 R .
Sarnple aumbers in cod-end 36 o
Sample numbers in covemel 100 'g a5 - oo
Range of fork length in cod-end 140 — 2406 mm [P
Range of fork length in covernet 40 — 76 mm P
Mean fork length in cod-end 193 mm o2 : _
Mean fork length in covernet 67 mm 02 foomnad oo — = Retention ratio 1.
Lo 156 mm calculated from
sp (lqs-l..z;_) 20 mm ol orig'mal data
AIC (Akaike's [nformation Criterion) 14218 a0 .o R S

e 150 el 250 Xu

Fork length (mam)

Figure 4.8 Selectivity curves for red pandora Pagelius belloftiir,
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(9) European squid Loligo vulgaris

Onc frawl with the 45 mm mesh cod-end and eight trawls with the 70 mm mesh cod-end could be
analyzed individually (Appendix Table 4.3, 6/6). According to Uozumi ef af (1984), because the
long-finned squid Loligo reynaudii seldom escape through the cod-end meshes, the contro! of mesh size

would not be an effective tool in the management of squid stocks; however, the present results show one
cannot be categorical with respect to squids.

Figure 4.9 shows the sclectivity curves based on the AIC for the 45 mm and 70mm mesh cod-ends. Lso
and SP values were, respectively, 66 mm and 18 mm for the 45 mm mesh and
70 mm mesh.

84 mn and 46 mm for the

A, 39.9mm cod-end

Survey season Phase 1, warm scason
Trawl number T0-63 I
Mesh size of cod-end 45mm ey _
Mesh size of covemet 20 nun
Caich numbers in cod-end 147 O T Y i A T
Catch numbers in covernet Si s ST
Sampte numbers in cud-end 100 =
Sample numbers in covernct 87 =Ll I Tt T
Range of mantle length in cod-end 50 — E50 mm § 77777777777777777 _
Runge of mantle length in covernet 0 — 90 mm o
Mean mantfe kength in cod-end 83 mmn = ==
Mewn mantle length in covernet 61 mm ¢ Retention ratio |
Lo 66 mm calculated from
SP (Lys-Las) 12 mm original data
ALC (Akake's Information Criterion) i0.746 |
150 00
Mantle Lenpth (nan)

B. 62.3mm cod-end
Survey season Phase 2, warm season e
Trawl number To-35 69 e - —_—
Mesh size of cod-end 70 mm 08 / .
Mesh size of covernet 20 mm
Catch numbers in cod-cnd 4% L R —— /— —_
Calch numbers in covernet 18 '% ot |
Sample numbers in cod-end 48 = /
Sample oumbers in covernet 18 S |- —- - &
Raupe of mantlc Iength in cod-end 70 — 150 mm S o4 o
Range of mantle length in covernet 80 — 130 mm b, /
Mean raantle fength in cod-end 109 mm o3 5 EE T
Mean mantle length in covernet 100 mm I / [_° Retention ratio
Lso 84 mm calculated from
SP{Las-Las) 46 mm L T TL original data
ARC (Akaike's Information Criterion) 26.006 o0 T

q 50 [01] (3] o

Mantle length (mm})

Figurc 4.9 Selectivity curves for European squid Loligo vulgaris.
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(10) Deep-water pink shrimp Parapenacus longirostris

One trawl with the 45 mm mesh cod-end could be analyzed individually (Appendix Figure 4.3, 6/6).
lis selectivity curve is Hlustrated in Figure 4,10, Lgp was 95 mm and SP was 15 mun.,

A.39.9mm cod-end

o — e

Survey season Phasc |, cold season 58 b I I S

Traw] number To-12

Mush sive of cod-end 45 mm R It A Ty

Mesh size of covernet 20 mm 07 e ] —

Cateh numbiers in cod-end 354 2

Catch numbers in covernel 444 B oos [— Tt T

Sample numbers in cod-end 102 R T R

Sample numbers in covernet 93 b=

Range of lotal length in cod-end 80 — 130 mm g oo R - T

fkange ol tolal lengtht in covernct 50 — L0 mm o o5 b I | e

Mean totad length i_n cod-und 100 nun » Retention ratio

Mean total length in covemet 8% nmm 02 f—— calculated from

Lsy 95 mm P P NN SR original data

5P (Las-Las) I5 mm " _ st odlad

ALC {Akaike's Information Criterion) 50.452 0o L— a ]
1 b4 [{c7] 150 aa

Total Leagth (o}

Figure 410 Sclectivify curve for deep-water pink shrimp Parapenaeus longirostris,

4.3.2 Effectiveness of mesh size regulation

The management of fishery resources comprises three general principles: (1) overfishing should be
prevented; (2) juveniles and youngs should be protccted; and (3) spawning and spawners should be
protected. Mesh size regulation is aimed at fulfulling principle (2) above, and a size limitation for fish to
be harvested is a common method to do so.

The geal is to provide protection for small sizc fish — defined as individuals smaller than the biclogical
minimum size (length at first maturity) of the species. For an effective or rational mesh regulation, a
minimum mesh size should be adopted considering a Lsp larger or equal to the biological minimum size of
the target species. For this, a boftom trawl net with a minimum mesh size restricted to 70 mm and a bottom
trawl shrimp net with a minimum mesh size restricted to 50 mm were tested for both effectiveness and
rationality. Based on results of mesh selectivity studies, information on biological minimum sizes of nine
of the species previously mentioned (Merluccins polli is excepted) was summarized in Table 4.2, and was
utilized together with the data on Table 4.1.
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Table 4.2  Biological minimum size for % target species with resulis of mesh selectivity studies.

Species Biological minimum size* in mm Sources
Sencgalese hake a. T 280 (9) . 3.4.6 in this report
Merluceius sencgalonsis b. 240 () b, Maurin, 19351
e 297 (%) o c. CNROD 9L
MIH_E?I_I-IHIL‘II‘C horse mackerel  a. l-'[j-2_2“0-_(_§--)_- a. 3.4.6 in this report
_Trachurus trecae b F1, 240 < 7 _ b.CNROP, 1991 o
WMcagre o (TL210: at Ncmiqnzllug_)" o 3.4.6 in this report )
_ Argyrosomus regius b. 820 (§), 720 () b. Tixerant, 1974 S
West Afriicalrl‘g‘olz—ltﬁsh a FLo(R) a. 306 in this repuort .
__ Pseudupencus prayensis b. 170 b, CNROP, 1991 o
Bltjespolted_séa_l)_rz*éill—; © aTL190 (‘,1) o a. 3.4b.6 in this report
Pugrus caeruleosticins b. Fi. 230 — 270 ) b. CNROP, 1991 L
Canary dentex a. FL 210 (%) a. 3.4.6 in this report
Dentex canariensis b, T1. 219 (), TL 223 () _b. Fish Buse 7 hitp://www.tishbase.org
Red pandora a. TL 110 ($) a. 3.-L.6 in this report
Pugellus bellottii b. 190 — 250 b. Domain, 1980
c. 100 — 170 ¢. Franqueville, 1979
- Furopean squid o a. ML 120 (%), ML 120 (oM a. 3.40.6 in this report
_ Loligovulgaris  b.ML 160 ($), ML 130 () b. CNROP, 1991

Deep-water pink shrimp

; ] a. TL 65 a. Burukovsky ¢t al., 1989
Parapenaeus longirostris

* Length at {irst maturity.

(1} Regulation of minimum mesh size 70 mm for bottom trawl aet

Effectiveness was tested for eight species (the deep-water pink shrimp was excluded from the analysis
beeause it yielded no data for the cod-end with a mesh of this size). The L values for six species (West
African goatfish and red pandora excepted) with respect fo the 70 mm mesh (actual measured inner
diameter, 62.0 — 63.8 nun) arc smaller than their respective minimum biological size. On the other hand,
the Lsp values for the West African goatfish and the ved pandora are larger than their respective minimum
biological size. So the 70 mm mesh regulation is effective in protecting small individuals of these two
species, but for the other six, particularly for the meagre (which reaches a very large minimum size at first
maturity), it can be thought to cause a growth overfishing,

(2) Regulation of minimum mesh size 50 mm for bottom shrimp trawl net

The Ls value of 95 mm for the deep-water pink sheimp for the mesh size of 45 mm (actual inner
diameter measurement, 38.8 — 39.4 mm) is 30 mm lagger than the biological minimum size of 65 mm for
that specics. The Lsy value for the southern pink shvimp Penacus noticlis, one of important shrimp stocks,
cannol be determined because of the very small catch. But supposing that the Lsy value for the latter is near
95 mm of the former, its value is roughly equivalent to biological minimum size of 92 — 107 mm
(Burukovsky ef al, 1989). In this context, a mesh size restriction te 50 mm can be considered highly
effective in protecting small individuals of shrimp stocks. {Lobsters are excepted). However, for the fish
captured as a bycatch by this bottom trawl shrimp net, they can be subjected to more growth overfishing
than that of the 70 mm mesh size. For this reason, management methods such as the gear improvement of



bottom trawl shrimp nets (for example, banning the use of wing nets, fixing the height of net inouth at
lower level, introducing selective grid) or the prohibition of the use of bottom trawl nets and their
replacement by shrimp baskets, are desirable.

Also, because the Cunene horse mackerel is target species for the floating trawl fishery as well as for
the bottom trawl fishery, the risk of growth overfishing is pointed out for this species caught by the former
fishery (minimum mesh size regulation of 40 mm), The Ls, value for the 45 mm mesh size cod-end for the
Cunene horse mackerel is 125 mm, while its biological minimum size is 220 min.

(3) Preliminary experiments on the effective and rational mesh size of bottom trawl nei

It is suggested here that a bottom traw] ret with a minimum mesh size regulation, in its aim to capture
demersal fishes, cannot accomplish the objective of protecting small individuals {juveniles and youngs) for
most of the target specics under survey.

A preliminary approach to the relationship between mesh size and Lsg for the aforementioned six target
species, based on the results of mesh selectivity study for more than two kinds of cod-end, is illustrated in

Figure 4.11. Expressed in a linear equation, this relationship would be indicated as follows:

Senegalese hake Lo =5.4585 M~ 128.16
Cunene horse mackerel Lsp= 13201 M + 82.504
West African goatfish Lsg=3.3468 M —31.524
Bluespotted seabream Lo =2.6254 M—52.499
Red pandora T.56 = 33036 M — 48.821
European squid Lsp =0.8036 M -+ 33.938

where M: the mesh inner diameter, and Lsp and M: expressed in millimeters.

From this relationship, the mesh size in cases where the biological minimum size for each species
{(shown as broken lines in Figure 4.11) is equal to Lsg was calculated and listed in Table 4.3. These results
should be regarded as cffective or rational mesh size references for resource preservation, not as a
categorical final word. It is suggested that the results of these preliminary experiments should be combined
with those of future follow-ups and their details and limitations be analyzed.

Table 4.3 Elfective mesh size for the target species, based on the results of preliminary experiments,

Species Biological minimum size in mm ( from Tab. 4.2 )  Effeclive mesh size in mm
Merluccius senegalensis 240 = 67
Truchurus trecue - 220 o =104 .
Pseudupeneus p;a yensis 110 o z 42
7f‘agrus cavruleostictus - T = 92
~ Pagellus bellottii ] - (o =z 4
o Loligo vulgaris ' 20 o = 107
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Figure 4.1 Relationship between mesh inner diameter (M) and L.
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Appendix Table 4.1

Researeh Vessel © A-dwam

Nominated mesh siz of cod-end A5mm

Resuilts of mesh measurements of cod-end and covernct.

Date 12 April 2000 20 Aprtl 2000 12 Sept 2000 25 Sept. 2000 09 Oct. 2000
Pace al Sva at Sea at Sea at Sea at Sea
Siatus ol net wel wel wel wel wel
Malerial of ne nylon nylon uylun nylon nylon
Type of gange slide caliper slide calper shidle caliper sligde caliper slide caliper
Net type Cou end Covernet  Colendd Covernet Codend  Covemel Codend  Covernet Codend  Covernct
Left Right [eft Righl Left Right Fef Ripht  Jefl Right Lefl Right  [eft Right Left Right left Riglt  left Right
1 32 375 175 186 374 373 103 205 360 380 220 220 375 362 2 206 410 408 227 223
2 373 391 193 185 370 375 178 190 390 300 190 23.0 1390 380 202 209 389 398 21.0 227
3 30 372 205 184 3RO M3 18Y 195 370 410 200 210 396 3R 204 208 388 421 208 227
4 373 374 208 1926 395 378 198 195 380 390 190 200 390 373 205 207 382 3®s 225 218
5 372 397 202 191 380 377 187 195 30 7.0 220 230 390 405 2004 200 390 IER 226 2.7
6 394 389 205 200 382 185 29 189 3720 410 220 210 394 317 206 205 376 4LS 205 205
? 392 400 200 190 391 189 18.8 20.6 B0 400 220 200 378 400 193 214 392 392 227 227
8 384 411 203 194 381 384 184 187 400 380 230 210 393 393 203 211 3R9 400 226 230
Y 397 197 209 194 400 396 192 188 390 410 220 230 395 395 203 205 38O 397 228 2L
o 402 410 200 205 379 385 188 192 380 400 220 220 383 366 208 211 403 396 225 222
11 408 401 203 1%l 393 385 197 1B6 390 390 240 250 382 394 200 204 383 2 226 230
12 40.8 40.7 206 198 39.9 308 184 19.8 380 400 220 230 385 3R7 210 203 397 393 235 220
13 399 4.0 189 195 39.7 315 9.4 203 39.0 410 2206 2490 390 382 202 206 84 372 225 2.7
14 412 4001 195 1BS 32 407 192 190 400 400 210 230 402 396 207 208 308 380 207 219
15 40.1 413 202 194 41.1 405 19.2 8.8 41.0 390 220 230 397 418 206 207 380 403 24 212
16 400 375 702 191 402 398 191 200 40.0 410 260 2x0 393 396 207 210 406 391 220 225
17 400 408 192 186 B3 s 19.3 194 400 380 220 230 409 400 205 192 390 400 214 200
18 397 397 190 195 4001 399 195 224 46D 390 220 230 410 390 208 204 402 33 219 204
19 426 410 202 184 40.2 401 9.7 202 3830 390 219 239 3B5 380 7203 200 397 342 210 204
20 402 404 205 194 402 384 195 191 380 420 200 240  37.7 400 204 197 IR3I WH 210 210
hean 394 397 199 192 391 39.0 190 96 388 396 21.8 225 391 389 204 206 321 396 219 207
39.6 10.6 39.0 19 4 392 221 3.0 20.3 39.3 2.8
Nominated mesh size of vod-end: 70mm
Date 13 April 2001 27 April 2001 08 May 2001 14 Scpt. 2001 29 Sept. 2001
Place at Sca at Sca at Sea al Sea al Sea
Status of net wel wet wet wet wet
Material of ne nylon nylon nylon nylen nylon
Ty of gauge slide caliper slide caliper slide caliper slide cafiper slide caliper
Nettype  Cod end Covernet ~ Codend  Covemet Cod end Covemnel Codend ~ Covernet Cedend  Covemet
Left Right Left Right Left Right Left Right Left Right Left Righi  Teft Right  Leit Right  Lell Ripht  LefR Right
1 6L0 575 210 200 620 650 210 210 59.6 546 190 236 61.5 6506 203 252 638 ol.1 203 194
2 608 603 200 25D 620 620 210 210 648 555 206 230 579 627 210 205 668 601 00 212
3 597 620 205 200 630 660 210 210 612 610 94 215 633 638 206 202 637 627 205 204
4 657 634 210 200 630 &70 210 190 569 684 201 205 616 645 2L1 215 604 615 209 213
3 621 635 20 195 650 620 210 200 645 653 205 217 636 612 216 224 624 590 201 197
6 650 672 205 200 620 660 2006 200 60 640 194 220 638 653 225 219 640 613 206 201
7 634 622 205 200 62.0 61.0 19.0 21.0 580 640 203 211 63.1 668 213 202 50.1 650 218 212
8 650 &17 100 200 61.0 65.0 190 210 620 643 200 213 633 626 216 245 636 500 23 207
9 638 63.0 200 210 600 6LG 190 200 84 626 L 208 &10 632 200 211 631 637 215 22
0 641 638 200 200 620 590 200 210 626 553 212 207 633 611 203 213 602 613 212 95
1 660 610 210 205 61.0 620 200 200 670 588 205 200 651 649 207 203 613 620 208 194
12 617 547 195 250 630 500 190 200 &id 631 19.6 198 627 635 210 229 624 657 209 182
13 610 556 W03 200 600 /X0 200 120 638 630 194 190 642 613 210 201 63.6 636 209 20
14 650 632 200 200 620 600 210 200 624 586 205 200 645 604 205 218 616 621 202 20|
I3 615 630 215 205 500 61.0 210 210 614 608 210 206 619 622 200 199 638 603 197 188
16 626 G606 205 210 610 630 200 180 6LY 603 205 203 652 664 218 200 S84 614 206 202
17 6td4 621 190 215 620 620 210 2l0 618 625 202 191 668 624 201 202 623 61.0 207 197
18 62( 640 Z05 200 620 6[0 200 200 6L 633 210 201 642 657 211 199 610 642 218 203
19 650 622 200 200 620 S9.0 200 19.0 64.1 633 192 209 047 634 225 199 617 635 199 198
20 643 643 200 210 61,0 6I.0 200 200 584 633 220 218 63.9 654 21,5 200 630 610 220 200
hean 635 621 2040 204 618 622 2003 M2 636 614 202 208 636 610 202 209 625 622 207 200
62 8 20.4 520 U2 615 206 63.8 211 62.3 0.4

Remark: blesh size means 2 legs and 1 knot.
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Appendix Table 4.f(cont.})  Results of mesh measurements of cod-end and covernet.

Research Vessel ; Af-dwam

Nominated mesh size of ced-gud- 160mm

Date 14 Sept 2000 1 Oct. 2001
Phacie at Sca ar Sea
Status of net wet wel
Material of net nylon 1ylon
Type of pauge shide caliper sinle caliper
Netype Cod end Cuverngt Cod end Coverner
Lefl Right Lefl Right Left Right Left Riph
1 98.7 9.2 M3 29.1 91,0 23,4 219 214
2 95.0 9R.2 20.7 20.2 904 950 220 4.7
3 97.7 918 269 270 801 951 235 249
4 919 972 26.2 15 9213 9L.7 235 244
5 W0 160.0 281 218 20.1 052 238 26.0
6 971 954 %5 28.1 PARH Y5.5 221 222
7 97.3 99.0 28.5 211 EAN 90.7 222 212
8 948 98.1 26.4 281 931 o1 20.8 220
9 980 "3 2712 7.2 91.1 025 123 220
10 9% 9 7.9 1.4 219 920 0.2 2.7 2L0
11 99.0 972 ns 280 o0 938 23.0 227
12 996 101.3 9 7.2 96 4 91.2 236 240
13 W6 B YE 1 219 284 93.5 91.2 230 218
14 97.0 W0 Jud 27.3 922 92,1 24.5 239
15 98.7 paXis 21 26.3 21.5 91.6 235 PR
16 1004 959 28.1 28.0 92.2 929 40 255
17 919 917 27.7 271 92.7 90.0 2.0 M2
18 98 2 963 211 27.0 820 917 24.0 23
v 98.8 160.8 %8 %3 919 2 222 226
20 07.4 96.5 264 202 .2 98 200 24.2
Myan 91.7 971.8 2713 21.0 92.2 AR s 215
9117 7.4 918 23

Research Vessel : dmrigue

Nemnated mesh size: 20inm

Date 06 May 2000 19 0at 2000 19 D1, 2000 22 Oct. 2000 I5 May 2001
Place at Sea al Sva R at Bea at Sea
Status of pet wet wet wet wert wet
Material of net nylon nyton nylon nylon nylon
Type of pauge slidc caliper slide caliper slide caliper shde caliper slide cahper
Mo of meshs Cod end Cod end Cod end Cod end Cod cnd
nieasored Left Right Lefl Righl Left Right Left Ripht Eeft Ripht
1 20.5 200 23.1 228 23.3 229 26.2 232 20.0 212
2 202 20.5 252 224 237 2:8 40 23.2 19.5 232
3 20.0 262 250 230 253 248 29 23.7 206 237
4 200 193 236 242 26.1 232 231 230 20.2 230
5 20.0 19.5 24 2 23.7 235 23.3 238 226 20.8 246
6 98 198 24.7 o R 217 237 223 226 214 226
7 205 00 20 2.0 210 218 2.2 iR 205 Hy
3 200 19.9 237 256 232 234 229 26 202 226
9 9.5 198 216 240 237 233 24.2 225 203 225
10 200 20.0 247 25.0 228 216 244 224 200 224
11 20.0 200 241 247 3.7 234 229 236 219 236
12 202 200 24.8 25.8 218 16 235 24.0 208 240
13 200 174 226 253 226 25.3 243 240 21.5 240
14 05 17.8 251 257 224 242 213 230 0.7 259
15 205 200 213 268 23.0 29 236 234 21.2 234
i6 0.1 203 M6 56 23.7 234 RER | 235 221 23.5
17 o 198 M7 25.2 238 258 239 20 215 240
i8 208 00 155 26.1 245 230 22.8 240 21.2 240
19 24.2 204 235 25.5 23.1 232 216 239 221 239
20 19.8 19.5 23.3 25.1 25.1 23.2 239 2.5 209 M5
Mesn 20.1 19.9 212 M6 236 216 AN 233 w9 205
20.1 24.4 236 2.5 206

Bemark: hesh size means 2 legs and | knol.
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Appendix Table 4.2 Catch compasition and trawl data on mesh sclectivity study.

(13

Phase Seasan Tranl Depth Meshstze  Targetspecies  Bycateh iu codend Total catch in vodend

Ne.  {m} (mm) cafchin No. of No. of
name codend (kg)  spp. ke spp. ke

| Cold To-12 118 43 Parapenceus longirostri: 21 28 20657 29 267.8
To-14 85 45 Mertuccius seneyalensis 5.5 30 3956 3 4011
To-35 22 45 Peagelfus bellottii 2.2 17 18.7 I8 209
Tods 2 45 Pugeltus bellorei 289 33 [45.6 34 [74.5
To-56 32 45 Pagellus betluttii 509 28 304.2 29 155.1

To-62 33 45 Pugellus bellonii 17.2 H 9.6 32 608
“Warm 106 15 45 Psencupencus prayensis 129 26 917 27 IS
Te-11 14 45 Pseudupenens prayensis 2.5 37 682 38 70.7
Te-13 16 45 Psendupencus prayensis 15.8 52 166.2 53 182.0
Te-18 v 15 Psvwdiponens prayonsis 274 58 2923 59 Nvs
To-0t 56 45 Pseachupenens prayensis 39 56 62.6 57 66 4
To01 58 43 Trachurus trzcae 113 St 2398 52 51
To-5 44 45 Pageltus bellotii 215 47 152.7 48 174.2
Psewdupenens prayensis 5.5 47 16R.6 4% 1742
To-D8 66 45 Pagelius bellottit 173 33 984 36 1158
Ta-09 50 45 Psendupenens prayensis 38.7 47 516.7 48 5554
Te-10 43 45 Pseudupencus prayensis 40.8 3l 3718 32 4216
To-11 99 45 Loligo vrlgaris 334 36 441 37 77.3
To-22 63 45 Trachurus trecae 90.8 26 305.0 27 3958
Ten23 53 45 Pagellus beltotti 207.60 33 623.6 34 831.2
Trachurus trecae 366 33 794.7 At 8312
To-26 94 45 Trachurus trecac 222 35 18.1 36 100.3
To-32 66 45 Pugetius bellodtii 1927 30 92.3 31 2850
To36 33 43 Pagellus bellottii 164.2 42 161.2 43 32841
Psendupeneus prayensis 436 42 2848 43 3284
To-40 45 45 Pageltus beltortii 107.9 36 106.1 37 2140
Tod2 ¢ 43 Pugellus beltottii 2824 33 281.5 34 563.8
To43 36 45 Pugellus bellottii 116.1 33 208.1 34 3242
To46 24 43 Psaudupencus pregensis 19.5 43 456.4 44 4759
To-47 35 45 Pagellus bellottii 606 48 138.5 49 199.1
Psewdupeneus priyensis 18.9 48 180.2 49 1994
To-18 58 45 Loligo vuigaris 83 23 43.5 24 522
Tod49 60 45 Loligo vulguris 125 25 315 26 44.0
To-50 11! 45 Trachurus trecae 58.6 37 761 K} 1347
To-52 34 45 Pagellis bellotiit 63 24 17.0 25 232
To-55 103 43 Trachurus trecae 202.7 22 674.5 23 8771
To-63 23 45 Loligo vulgaris 4.4 20 90.7 21 95.2
To-64 137 45 Pagellus belloitii 56.6 36 196.9 iy 2534
To-65 42 45 Loligo vulgaris 204 36 61.0 7 824
To-66 58 45 Trachurus trecae 88.5 49 83.8 50 1723
To-67 81 45 fruchurus frecue 272.8 43 886 44 36L3
To-73 33 45 Lohigo vulgaris 373 40 240.0 4 2773
Pagellus belloitii 62.7 40 2k4.6 41 2713
e To14 39 45 Lolige velgaris 6.7 43 2216 44 234.3
2 Cold Telz 14 70 Pagellus bellottii 90.5 27 2023 23 2928
Te-13 16 70 Pagellus bellontii 5.9 29 122.8 30 1286
Te-i4 17 70 Pagelius bellotii 12.2 20 130.9 21 143.1
Te-21 17 10 Pagelfus belfotii 41.0 34 2437 35 290.7
Te-22 13 0 Argyrosomus regius 8.6 43 157.0 44 165.6
Te29 13 70 Dentex conariensis 134 22 2300 23 2435
Te-30 13 70 Dentex canariensis 13.1 18 3139 19 3271
To4 2t 70 Pagellus bellontii 4.5 135 123.0 16 127.5
To-05 53 70 Pagelins betlotii 3.6 26 86.8 27 204
To-15 63 70 Pagellus ballottii 258 27 145.1 28 1709
To-18 26 0 Puagellus bellottii 22 26 46.0 27 48.2
To-19 37 70 Pagellus bellotrii 57.8 21 1034 22 101.1
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Appendix Table 4.2(cont.)  Catch composition and trawl data on mesh selectivity study.

- (113)
Phase Season Trawl Depth Meshsize  Targetspecies  Byeaich in codend Total catch iv codend
No.  (m) {mm) catchin  No. of No.of o
name codend (kg)  spp. ke spp. ke
{cont.) To-24 33 70 Pagellus bellottii 1421 25 122.1 26 2642
To-25 63 i) Fagelius bellotiii 417 13 68.5 34 1102
Toe-32 24 10 Pagelins bellotsii 85 26 LELS 27 123.0
To-36 23 "0 Pagellus bellottii 38 27 66.2 28 70.0
Tod9 36 70 Pagellus bellottii 8.3 23 279.2 2 287.4
Te-57 22 70 Pagellus befloitii 12.7 3 152.2 ki 164.9
To-61 46 70 Merlnecivs senegalensis 57.2 a3 194.8 34 251.9
Te-63 23 70 Loligo vulguris 2.1 17 11.6 18 13.7
To-68 27 n Loligo vulgaris 4.1 18 70.1 19 4.2
To-71 _ 47 70 AMerluceius senegalensis 1203 26 2990 27 4194
Cwarm Te-03 15 70 Pseudupencus prayensis 5.0 37 230.3 38 2354
Te-ll 9 70 Pagrus cavruleostictus 9.7 kL] 115.6 35 125.4
Te-13 14 10 Pagrus caeruleosticius 18.2 23 134.9 24 153.1
Pseudupeneus prayensis 2.0 23 151.1 2} 153.1
Te-14 15 70 Pagellns bellottie 39 28 32589 29 3208
Pseudupeneus prayensis 312 28 326.6 20 3298
Te-15 i2 70 Pugrus caerulcostictus 174 36 2619 37 2793
Psendupenens priyensis 17.0 36 2623 37 2793
Te-16 1 70 Pagrus caeruleostictus 3.2 34 2080 35 2213
Pseudupencus prayensis 19.9 34 201.4 RE 2213
Te-17 10 10 Pagellus belloitii 23 27 101.4 28 103.7
Pagrus caeruleostictus 27 27 101.0 28 103 7
Pseudupeneus preayensis 1.0 27 [02.8 28 103.7
Te-18 17 100 Pagrus cueruleostictus 10.5 28 E58.4 29 169.0
Te-19 15 100 Pagrus caeruleostictus 223 37 75.5 38 918
Pscuclupencus prayensis 3.0 37 91.8 38 0978
Te22 16 70 Pagrus caendeostictus 89.2 22 5481 23 63713
Pseudupeneus prayensis 15.6 22 621.7 23 6373
Te-23 18 0 Pagrus cacrnleostictus 200 25 163.7 26 1838
Psewdupeneus prayensis 18.6 25 165.2 26 1838
Te27 12 70 Dentex canuriensis 1.3 20 4865 21 4978
Pagetlus bellostii 19 0 4899 2t 4978
Pugrus caeruleosticins 99 20 4179 2t 497.8
To-02 55 70 Psendupenens prayensis 08 38 90.7 39 91.5
To-03 73 70 Trachurns frecae 2.0 28 273.0 29 275.0
To-5 57 0 Pugelius belfottii 209 39 2132 40 234.0
To-08 28 it Pagellus bellottii 6.2 25 1334 26 139.6
Pseudupeneus proayensis 325 25 107.0 26 139.6
Te-09 276 70 Merluccius polli 100.6 18 2129 19 335
To-10 275 70 Merluccins polli 134.4 20 2672 21 4016
To-El 43 70 Pagellus bellonii 38 27 40.2 28 44.0
To-i2 40 70 Pagellus bellottii 39.1 27 3490 28 388.2
40 70 Pseudupenens prayensis ta.6 27 3735 28 388.2
To-13 48 70 Pagellus bellottii 26.7 32 125.8 33 152.5
To-14 73 70 Lolige vulgaris 10.1 21 101.5 22 1116
Trachurus Irecae 78 21 103.8 22 116
To-15 22 70 Pagellus bellottii 11.9 15 64.0 16 75.9
Pseudupeneus prayensis Il 15 74.8 16 75.9
To-16 37 70 Pagelius bellottii 40.1 8 95.6 19 135.7
Pseudupeneus prayensis 4.9 18 130.8 19 135.7
To-i7 46 70 FPagettus bellotic 0.8 15 231 16 239
To-18 22 70 Pagellus hellotii 3.0 32 7740 33 709
Pseuclupenens prayensis 1.3 32 78.7 33 79.9
To-2l 37 100 Pagellus bellottii 34.1 37 2053 38 239.4
Pscudupeneus prayensis 0.4 37 239.0 38 2194
To-22 57 100 Pagellus bellottii 79 27 169.3 28 177.2
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Appendix Table 4.2(cont.) Catch composition and (rawl data on mesh sclectivity study.

_ 313)
Phase Season Trawl Depth Mesh size Target species _._ Bycatch in codend Tofal catch in codend
No. {(m) {min) catch in No. of No. of
name codend (kg)  spp. ke spp- kg
(cont.} To-23 53 100 Pugellus bellottii 633 31 495.4 32 558.7
To-24 27 {00 Pseudupencus prayensis 12 15 4.5 36 3517
Tu-26 66 70 Pagellus belloilii 5.9 28 46,7 29 52.5
Toe-27 107 10 Merluccins polli 1.9 30 162.9 31 164.7
Trachurus trecae 46.0 30 118.8 31 164.7
To-28 324 70 Merluccius polli 478.0 23 952.5 24 14305
To-29 93 70 Aferluceivs polli |4 30 671.0 31 68.3
Trachurus trecae 0.7 30 67.7 31 68.3
Te-30 129 70 Merluccius polli 4.5 27 §5.8 28 90.3
Toe-31 133 0 Merluccius polli 8.6 28 175.0 29 183.7
Te-32 172 70 Aerluccius polli 17.0 27 2921 28 309.3
Te33 23 70 Pseudupenens prayensis 26.7 40 5009.2 41 536.0
To-34 45 K Pugelius belloitii 30 21 244 22 274
Te-35 10§ 70 Loligo vulgaris 28 35 57.5 36 60.3
Merluccius polli £2.2 is 481 36 60.3
To-36 256 70 Merluccius polli 78.2 33 952.5 34 1,030.6
To-37 48 70 Pagellus bellottii 133 19 169.7 20 283.0
To-38 53 T0 Pagelluy bellottii 534 17 2484 I8 3018
To-39 60 70 Pugellus bellottii 3.5 23 30.1 24 336
To-40 62 70 Pagellus bellottii 74 18 60.1 19 67.5
Trachurus lrecae 0.7 18 66.8 19 6.5
To41 330 70 Merluccius polli 119.8 27 2425 28 3623
To-42 264 70 Merluceius polli 330.8 22 1,283.0 23 16118
To43 152 70 Merluceius polli &3.5 24 14529 25 L5165
To44 23 100 Pagellus bellottii 13 23 1316 24 134.9
Pseudupeneus prayensis 2.7 23 132.2 24 134.9
Tod5 (9 100 Pagellus bellottii 25 27 7547 28 1512
Trachurus irecae 320 27 7252 28 757.2
To-d47 287 100 Merluccius polli 327 23 902.0 24 10246
To-49 101 100 Trachurus trecae 14.6 23 334.8 24 3495
To-50 23 100 Pugellus bellottii 14 32 186.8 33 189.3
Pseudupeneus prayensis 0.7 32 188.5 33 139.3
To-52 34 70 Pagelius bellotiii 258 42 271.2 43 303.0
To-53 31 70 FPagellus bellottii 40.8 39 163.5 40 204.2
To-54 34 70 Pagelius bellotii 176.0 31,2033 32 1,3792
Pseudupeneus prayensis 6.1 31 L3732 32 1,3192
To-55 22 70 Mustelus mustelus 361.6 19 105.5 20 467.1
Pagellus bellottii 7.8 19 4592 20 467.1
To-56 37 70 Loligo vulguris 4.3 39 7119 40 782.2
Pagellus bellottii 126 % 1097 40 782.2
Pseudupenens prayensis 74 39 7149 40 782.2
Trachurus trecae 6.6 39 175.6 40 782.2
To-38 24 70 Mustelus mustelus 62.6 Kk 2201 3 2917
Pagelius belloitii 392 33 2524 34 291.7
To-59 33 70 Loligo vulgaris 54 23 3709 24 376.2
Pagellus bellottii 202 23 356.1 24 376.2
Trachurys trecae 6.1 23 3701 24 376.2
To-6) 42 70 Loligo vulgaris 6.4 23 187.2 24 193.6
Pagellus bellottii 6.3 23 187.3 24 193.6
Trachurus frecae 2.7 23 190.9 24 1936
To-6f 48 70 Payeilus belloutii 229 23 162.7 24 185.6
To-62 36 70 Loligo vulgaris 3.8 23 3880 24 3924
Pagelles bellottii 359 23 356.5 24 3924
To-63 291 70 Merluccins polli 13.3 32 398.3 33 4i1.6
To-64 317 70 Merluccius polli 7.3 32 W10 33 208.2
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Appendix Table 4.3 Mesh selectivity parameters of the ten target species.

Senegalese hake Merfuccius senegalensis {1/6)
Mesh size Phase Season Trawi Catch in No. Speciemens in Na. Range of hody length (TL:mm) Mean length (mm) Lsy SP ALC
(mm) No. Cod ¢end Covernet Cod end Covernet Cod end Coverpet Cod end Covernet {mm)  (L-s-Lys: mm) -
351 Cold e IR e AT DR S 3 TSR0 S A B 31 e 2B, Gi’:@%’ﬁiﬁaﬂ‘“:ﬁ&, FAON AT AT .645 7
70 2 Cold  To-61 404 149 99 99 10 215 74 55.277
i visrd bl e e i SRR i PR ] R DR e L
Benguela hake Merluccius poll
Mesh size Phase Seasorn Trawl Catch in No. Speciemens in No.  Range of body length (TL:mm)  Mean length (mm) Lg, SP AIC
{mm) No. Cod end Covernet Cod end Covernet Cod end Covernet Codend Covernet {(mm)  (L.s-L.g: mm)
70 2 Warm  To-0% 1,324 359 %9 9% 160 - 310 150 - 230 206 151 177 32 113.002
Te-10 1.807 879 99 100 i60 - 290 160 - 230 203 163 172 7 145,731
To27 34 61 34 61 130 - 220 120 - 220 179 173 216 135 35.230
To-28 4,640 2,57 g9 99 180 - 320 180 - 270 231 221 197 108 69,149
To-29 34 81 34 81 130 - 220 120 - 210 169 162 207 105 20233
To-30 2 72 72 63 13¢ - 320 {3¢ - 230 161 171 179 78 30,083
To-31 160 158 99 101 130 ~ 240 136 - 240 181 176 177 233 68.860
To-32 248 100 109 100 130 - 270 130 - 270 194 183 125 153 75.098
To-35 171 96 171 96 140 - 240 130 - 240 199 190 164 117 46,327
To-36 1.126 213 101 n 160 - 330 160 - 250 221 194 172 44 77.977
To-41 1,243 940 101 %9 180 - 350 160 - 350 237 215 214 81 256.389
To-42 3,013 2,023 100 99 180 - 32 150 - 280 235 220 208 106 508.351
9% 29 150 - 150 - 260 216 203 227 100 187.835

224

270 198 36.022

00 3 Wam Tod AL TR 00 "150-330 80-340 T8 o0 - e

Cunene horse mackerel Trachurus trecae

Mesh size Phase Season Trawl Catch in No. Speciemens in No.  Range of body length (FL:mm)  Mean length {(mm) Lsy sr ALC
{mrm) No. Cod end Covernet Codend Covernet Cod end Covernet Codend Covernet {mm) {L,cLas: mm)
45 1 Warm  To-04 711 1,282 100 100 80 - 200 30 - 100 107 g2 108 34 18.440

_ oo 100 100 - 210 80 - 100 N

AR 24w

27 Hl 900
To-50 ...6:6 1.885 10 100 100 - 17¢ 1060 - 140 123 23 31.18%
To-55 12,512 21,939 160 96 100 - 150 100 - 120 114 60 29.542
To-66 7.641 945 100 106 100 - 150 90 - 130 [15 59 49.983
Te-67 7.619 409 100 100 100 - 170 100 - 180 1440 ag 33.057
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Appendix Table 4.3(cont.) Mesh seiectivity parameters of the ten target species,

Cunene horse mackerel Trachurus frecae (cont.)

. (2/6}
Mesh size Phase Season Trawl Catch in No. Speciemens in No.  Range of body length (FL:mm)}  Mean length (mm} Lso P AIC
{mm} No., Codend Covernet Codend Covernet Cod end Covernet Codend Covernet (mm)} (LisLoo mm)
700 2 Warm  To-03 96 8§22 96 96 80 - 200 80 - 200 106 98 392 297 40.136
To-14 63 100 42 100 130 - 240 136 - 230 201 195 283 405 49.848
To-27 207 330 10 6.9 10¢ - 150 9G ~ 140 121 120 158 176 60.430
To-29 54 666 54 98 80 - 120 70 - 150 98 %8 1365 1,310 24,521
To-40 15 134 15 97 100 - 230 90 - 220 149 148 (534 1,390 30.289
To-56 246 5,569 98 98 100 - 218 70 - 250 133 121 547 266 1500.216
127 639 : 9% 98 70 - 180 60 - 190 145 144 1519
IR e ynsrEs iR bt fonk ie s skl o 7 Gt B
100 2 Warm RnsE ﬁ?ﬂew ST It ]
Tc-49 85 110 108 766

Meagre Argyrosomus regius

Mesh size Phase Season Trawl Catch in No. Speciemens in No.  Range of body length {(TL:mm)}  Mean length (mm) Lsp .

sP

(mm) No. Cod end Covernet  Cod end Covernet _Cod end Covernet Cod end Coernet {mm) (L-,S-L,_S mm) _

702

West African goatfish Pséudupeneus prayensis

iviesh size Phase Seasen Trawl Catch in No. Speciemens in No. Range of body length (FL:mm) Mean length (mm) Yo Sp AIC
(mm) ] - No. Codend Covernet Codend Covernet Cod end Covernat Codend Covernet {(mm) (Los-Lig mm)
45 1 Warm T 06 188 49 100 49 90 - 240 90 - 150 147 il4 108 30 40 342
100 . .
Te-18 903 696 100 100 70 - 160 60 - 110 116 86 98 IR 80.491
To-01 80 19 80 19 66 - 240 70 - 230 133 93 88 28 28.580
To-05 230 567 100 77 80 - 220 50 - 120 109 83 101 17 36318
To-09 379 315 102 35 120 - 270 90 - 160 185 115 136 22 117.377
To-10 1,368 2,233 100 100 20 - 250 &0 - 200 123 110 - - ~
To-36 852 8§25 100 100 90 - 200 60 - 150 i3 103 112 25 88.170
To-46. - 496 661 98 C 99 80 - 230 - 60 - 130 : 127 93 111 24 70916
To-47 452 527 100 100 70 - 220 50 - 120 125 8G 104 16 §1.196
70 2 Warm  Te-03 40 38 40 38 150 - 210 160 - 220 188 183 184 82 26.822
Te-13 - 21 41 21 41 80 - 230 60 - 180 - 159 T 128 172 96 47.626
Teu14 60 103 80 103 100 - 200 09 - 18¢ | 141 128 149 64 35.243
Te=15 . 141° 186 98 99 90 - 250 280 - 220 192 133 170 39 84.368
Te-16 180 . 531 100 99 100 - 250 70 - 200 172 120 169 54 103.957
Te-17 27 57 27 37 100 - 180 - 90 - 190 124 122 247 366 26.207
Tc-22 143 391 100 9% - 90 - 240 70 - 210 183 133 181 30 93.430
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Appendix Table. 4.3(cont.) Mesh selectivity parameters of the ten target species.

West African goatfish Pseudupeneus prayensis (cont.) ] (3/6}
Mesh size Phase Season Trawl Catch in No. Speciemens in No. Range of body length (FL:mm) Mean lepgth (mm) SP AIC
{mm) Cod end CTovernet Cod end Covernet Cod end Covernet Codend Covernet (mm) - (Laos-Laq: mm)
{cont.) 145 391 160 9 90 - 240 70 - 210 183 135 181 50 93.430
100 ' 98 100 230 157 132 186 63
100 . 27 160 - 220 140 - 210 - 197 184 165 39
24 98 100 - 180 &0 - 200 133 126 103 148
42 15 170 - 210 130 - 19¢ 186 174 168 26
42 15 70 - 220 90 - 170 122 112 151 98
g9 160 130 - 230 120 - 210 193 180 183 3
33 14 150 - 220 100 - 200 191 170 198 61
40 23 100 - 240 100 - 230 212 159 168 89
100 2 2 29 150 - 240 150 - 240 193 189 220 232
4 g8 110 - 200 90 - 220 155 170 - - -
60 98 150 - 220 160 - 210, 186 180 242 101 39.665
42 98 100 - 200 90 - 200 145 14 - - -
10 96 100 - 220 70 - 216 149 141 528 316 38.257
Bluespotted seabream Pagrus caeruleostictus :
Mesh size Phase Season Trawl Cateh in No. Speciemens in No.  Range of body length (FL:mm)  Mean length {mm) Lgg sp AIC
{mm) No. Codend Covernet Codend Covernet Cod end Covernet Codend Covernet {mm) (LoeL.s: mm)

95

28

702 Warm 1ol 2 70 30 - 110

70 - 320 100

96

Te-16 152 645 98 99 40 - 280 30 - 100 153 80

Te-17 23 22 23 22 0 - 200 60 - 100 161 83

Te-22 256 42 98 22 190 - 300 7¢ - 110 237 92 - - -

Te-23 70 147 70 40 70 - 250 56 - 110 215 84 133 30 i8.506
_Te27 335 34 100 54 180 - 280 180 - 220 209 206 173 40 25.725

27 %8 27 180 - 280 180 - 220 0 500 104 59

Canary dentex Dentex canariensis

Mesh size Phase Season Trawl Catch i No. Speciemens in No.  Range of body length (FL:mm)  Mean length (mm) Lso s AIC
(mum) No. Codend Covernet Codend Covernet Ced end Covernet Cod.end Covernet (mm} (Logl.s: mm)

702 Cold  Te 113 40 99 . 40 140 - 220 130 - 180 173 154 152 21 24544

i 194




Appendix Table 4.3(cort.) Mesh selectivity parameters of the ten target species.

Red pandora Pagellus bellottii (46)
Mesh size Phase Season Trawl Catch in No. Speciemens in No.  Range of body leagth (FL:mm)  Mean iength {mm) Lo sp ALC
() No.  Cod end Cod end Coverpet {mm) (LssLast mm)

Covernet Cod end Covernet Cod end Covernet

9t

ga

45 1 Cold PiTeiSieiissas et

To-43 1,933 2,064 10¢ 10¢ 70 - 140 50 - 100 93 g3 89 18 25245
To-56 3.026 1,631 160 100 60 - 240 50 - 100 96 34 78 47 44,827
To-62 420 43 160 45 80 - 130 40 - 130 124 838 90 19 40.167
Warm  To-05 1,294 6,941 100 100 50 - 100 50 « 170 9! 56 90 21 56.484
To-08 636 27 160 68 7G - 150 50 - 140 i1 84 &7 26 106.537

To-23 2,039 3,182 100 100 9¢ - 220 50 - 160 164 78 - - -
To-32 4,722 359 100 100 7G¢ - 200 60 - 190 121 95 52 47 241.388
To-36 2,067 1,448 100 100 70 - 210 30 - 140 153 835 103 23 125.232
To-4) 1,835 287 106 10 70 - 210 60 - 230 137 101 35 3% 108.19%
To-42 4,716 209 £00 100 80 - 210 50 - 190 142 115 68 42 136.511
To-43 1.803 113 100 100 70 - 210 60 - 150 142 101 77 33 70.908
To47 1,161 594 100 100 70 - 240 60 - 130 132 85 96 26 56.651

To-52 203 43 160 43 80 - 170 70 - 150 113 106 - - -
To-64 702 105 3 105 80 - 180 40 - 170 157 g2 108 25 38.720
To-73 4.353 7 160 70 80 - 170 40 153 69 7 14 £3.005
196 164 6] 17 28.068

70 2 Cold Tel2 510 29 9§ 25 160 - 230 130

I S o SR TR

1 ? 33 57.208
Te-21 346 156 100 90 130 - 280 70 - 170 181 116 149 19 38.635
To-04 44 510 32 111 120 - 210 40 - 150 163 80 156 18 44218
To-05 56 180 56 %9 110 - 189 50 - 160 146 124 133 30 37.120
To-153 220 150 100 2 80 - 250 50 - 180 i72 100 132 32 53.40%
To-13 355 152 100 100 80 - 230 50 - 180 185 I3 - - -
To-18 28 108 23 9% 110 - 210 40 ~ 170 152 106 150 34 26.760
Te-19 379 169 99 100 130 - 260 60 - 180 186 137 147 23 50,772
To-2: 740 141 109 98 120 - 250 80 - 180 208 151 i38 25 §9.595
To-25 363 478 99 100 13G - 240 60 - 170 177 111 153 20 50.823
To-32 130 221 100 100 60 - 220 60 - 170 146 124 151 64 72.646
To-36 100 366 43 97 70 - 240 50 - 160 146 124 172 62 62.270
To-49 234 1,266 100 100 70 - 220 50 - 170 109 1 163 38 169.153

To-57 164 238 98 9% 70 - 260 70 - 150 143 123 43 47 §5.345
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Appendix Table 4.3(cent.) Mesh selectivity parameters of the ten target species.

Red panrora Pagellus hellottii (cont.) (5/6)
Mesh size Phase Season Trawl Catch in No. Speciemens in No. Range of body length (FL:mm) Mean length (mm) Lo sP A1C
{mm) No. Codend Covernet Codend Covernet Cod cnd Covernet Cod end Covernet (mm) (Lielos: mm)

70 2 Warm  Te-14 69 72 69 72 80 - 180 70 - 150 140 123 133 58 33.414
Te-17 63 42 65 42 80 - 220 70 - 140 114 96 92 54 28415
Te-27 58 22 58 22 150 - 210 150 - 190 182 171 164 8 18.179
To-03 174 63 99 63 110 - 2190 50 - 230 18] 99 [37 26 42.091
To-08 30 12 20 12 110 - 210 110 - 180 180 138 142 43 25430
Te-11 92 320 a2 99 80 - 170 70 - 160 123 119 235 200 30.678
Te-12 298 81 98 81 120 - 230 90 - 230 186 143 149 30 58.830
Te-13 212 147 100 100 110 - 230 70 - 180 167 145 150 44 43,798
To-13 492 1.537 o8 98 60 - 200 60 - 160 100 96 138 268 184.582
To-16 446 183 §7 101 120 - 200 80 - 180 163 152 133 . 51 &0.705
Te-17 37 623 37 99 60 - 160 30 - 160 103 S0 215 92 42,315
To-18 30 30 30 30 70 - 220 70 - 190 162 121 i43 65 27.30%
To-26 133 342 98 100 70 - 176 70 - 160 130 715 141 43 55,442
To-34 43 77 43 77 90 - 210 60 - 160 144 190 42 66 41.296
Te-37 1.339 4,247 103 i0l 80 - 200 80 - 170 135 124 164 a4 346.840
To-3% g13 7,123 98 99 80 - 170 70 - 170 139 118 180 55 204.735
To-39 92 623 92 100 70 - 160 60 - 150 121 107 165 38 53.284
To-40 142 449 96 95 90 - 240 7¢ - 160 136 121 53 49 73.312
To-52 137 29 99 28 100 - 280 50 - 220 206 116 129 52 14.984
To-33 338 836 99 29 50 - 220 50 - 230 174 102 160 32 228619
To-54 902 1,128 97 99 160 - 270 30 - 260 217 124 187 34 337.828
To-55 338 1,083 99 100 60 - 210 60 - 100 &9 §1 127 82 106.682
Te-56 312 @260 99 100 150 - 270 80 - 170 205 127 183 17 258.832
Tg-58 474 1,109 99 9% 80 - 210 70 - 160 156 119 155 37 170.032
To-59 1,096 6.784 97 97 70 - 180 60 - 160 94 91 241 179 63.239
Te-860 200 5,153 98 9% 70 - 210 50 - 1860 108 85 174 35 134.390
To-61 112 24 112 24 60 - 190 60 ~ 220 110 177 - - -
To-52 372 310 100 100 160 - 200 60 - 190 167 136 134 35 71.520

100 2 Warm  To-21 151 370 99 01 170 - 260 160 - 230 218 208 233 53 58917
To-22 a0 77 50 93 120 - 260 70 - 211G 184 178 331 159 33.556
To-23 346 1,785 98 10¢ 160 - 230 160 - 240 203 197 287 116 125,132
To-44 i} 315 80 9% 60 - 210 70 - 220 120 134 - - -
To-45 13 61 i3 100 80 - 280 90 - 230 204 171 238 61 43.853

To-30 20 230 20 28 70 - 290 60 - 230 164 116 242 93 7.763
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Appendix Table 4.3(cont.) Mesh selectivity parameters of the ten target species.

European squid Loligo vulgaris (6/6)
Mesh size Phase Season Trawl Catch in No. Speciemens in No.  Range of body length (ML:mm)  Mean length (mm) Ly Sp ARC
{(mm) No.  Codend Covernet Codend Covernet Ced end Covernet Codend Covernet (mm)  {L-:-Last mm)
45 ] Warm  To-11 686 132 i02 26 60 - 140 60 - 130 97 95 - - -
To-48 199 94 100 94 30 - 200 10 - 30 90 28 - - -
To-49 100 - 260 20
HThaR 4}y 1t Al AR A Bl RS
To-65 17 6 100 100 40 - 380 20
To-73 102 100 100 80 - 340 20 - 170 164 3G - - -
To-74 396 66 100 40 - 290 10 - 60 112 42 - - -
70 2 Cold To-63 181 24 100 60 - 200 60 - 130 19 85 123 33841
To-68 136 40 100 40 - 380 20 - 130 1138 76 120 4 45.861
Warm  To-14 80 - 1_9}) 70 - 160 131 1135

IO T 00

To-56 00 9 50 - 170 50 - 110 94 83
To~59 850 98 o 50 - 130 40 - 100 100 74
To-60 405 98 99 30 - 150 50 - 120 91 85
To-62 929 8t 100 50 - 17 50 - 130 91 72

Deep-water piok shrimp Parapenaeus longirostris

Fange of body length (TL:mm)
Cod end

Catch in No. Speciemens in No. Mean length (mm) Lgp SP

Cod end Covernet Codend Covernet

Mesh size Phase Season Trawl
(mm) Na.

Covernet

Cod end Cmernet (mm)  (LagLas: mm)

45 1 Cold ¥ Tp-12057

’Hv-r-,-n 5 ,“::mgl:}nﬁm% e
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