Appendix Table 8.11.2 Fisheries calender at fising villages. (1721}

Fishing viltage AGADIR PNBA Position N 20:36:61
Popuiation T0 W 16:26:91
Fishermen 24 TImraguen

No. of boats 7
Type of boat Lanche
Length of boat 85 m
No. of fishers/boat 4

2001 Month  Jan  Feb  Mar  Apr May  Jmn Jub Aug  Sep Ot Nov Dee

Main fishig methods] C C C c C 9 L L ! I I C
Lengthinm| [50] {50 [50] 150] 1501 150 60] 60 60 150
Net depth in m 5 5 5 5 5 5 1 1 i 3
Mesh size in cm 16 16 16 16 16 16 tl I 1 16
Target Species  Water depth in m 3 3 3 3 3 3 5 5 2 2 2 3

Mugil cephalus

Mugil capurrii

Liza aqurala

Ar EPFOSOINS regius

A b ea | e

Solea senegulensis
Pagrus caeruleosticius
Mustielus mustelus
Pagellus bellottii

=)

-

oo

=l

Zeus fuber

101 Psendupeneus prayensis
L) Dentex canariensis

12} Dentex angolensis
3| Epinephelus aeneus

| Merluccius sencgalensis
13| Octopus vulgarts

16]Sepia officinalis

17(Loligo vuigaris
18} Palnulirus regius

19} Palinurus manritanicus

20i Penaeus notialis
2 Parapenaeus longirostris

22| Geryon (Chaceon) maritae

[
[

Arius sp.

24| Cynoglossus sp.
Psettodes belcheri
26| Ethmalosa fimbriala
27|Sardinelia aurita

[
W

28| Paragialeus pectoralis

wJ
i

Rbizoprionodon acutus

30|Sphyrna lewini

3t| Rhinoptera marginata
32 Rhinnbatos cemiculus

—
"

Dasyatis pastinaca

34§ Dasyatis marmorata
351Sparus aurata

36| Diplodus sargus

37|Other Sparidae

38| Caranx rhonchus

39| Plectarhinchus mediterraneus
40| Saratherodon melanotheron
41| Pseudololithus brachygnathus

Remark. C: Corbin net, L: Line, I: Imraguen net, S: Solea net

8.11-25



Appendix Table 8.11,2 continued, : ' (2721)

Fishing village TEN-ALLOUL PNBA Position N 19:58:18
Population 70 ' ' W 16:13:50
Fishermen 30 Imraguen

No. of boats 9
Type of boat Lanche
Length of boat 2 m
No. of fishers/boat 4

2001 Month  Jan  ¥eb  Mar  Apr  May Jun  Jul Aug Sep Qe Moy Dec
Main fishigmethods] L | C C C Cc cl s S I I 1 L

" Length inm 400 400] 400] 400] 400] 100] 100] 60] 60| 60
Net depth in m ] 2 2 2 21 151 151 | | 1
Mesh size in cm “208 200 200 200 20 8 I 1t 11

Target Species - Water depth in m 7 6l 7 7 6 6 7 7 21 2 2 7
HMugil cephaius : : : Bt et

Mugil capurrii

Liza aurala . -
Argyrosomus regius

Pagrus caerufeosticius

Mustlelus mustelus

2
3
4
518olea senegalensis -
6
7
8

Pagellus bellottii

9| Zeus faber

L0t Pseudupenceus prayensis
11| Dentex canariensis

12) Dentex angolensis

1M Epinephelus acneus

v Merluccins senegalensis

15| Octopus vidgaris

16{Sepia officinalis

17| Loligo vulgaris

18 Palnulirus regius

19 Palinurus mauritanicus

201 Penacus notialis
21{Parapenaens longirosiris
2| Geryon (Chaceon) maritae
231 drius sp. :
24|Cynoglossuy sp.

25| Psettodes beicheri

26| Ethmalosa fimbriaia
27|Sardinella aurita

28| Paragealens pecioralis

29| Rhizoprionodon aculus
30|Sphyrna lewini

3| Rhinoptera marginata
R|Rhinvbatos cemiculus

33| Dasyalis pastinaca

34| Dasyatis marmoraita
351Sparus aurata

36| Diplodus sargus
37|{Other Sparidae

38| Caranx rhonchus

39| Plectorhinchus mediterraneus
40iSarctherodon melanotheron .
Remark, C: Corbin net, L: Line, I: Imraguen net, S: Solea net
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Appendix Table 8.1L.2 continued. (21

Fishing village IWIK PNBA Position N 19:53:02
Population 200 W 161742
Fishermen 4 [mraguen

No. of boats 16
Type of boat Lanche
Length of boat 9 m
No. of fishers/boat 4
2001 Month Jan  Feb  Mar  Apr May Jun Jul  Awg  Sep Oot Nev b

Main fishig methods| C/L| C C Cc C [ C C M M M | C/.
Length inm| 400 400} 400f 400] 400] 400 400] 400] 200] 200 2060] 400

Net depth inm 2 2 2 2 2 2 2 2 6 0 0 2

Meshsizeinem|  20f 20] 20| 201 20 200 20 20 11 il L 20

Target Species  Water depth inm 5 3 5 5 5 3 3 5 6 6 6 5
Mugil cephalus e e e

Mugil capurrii

Liza anraia
Argyrosomus regius
Solea seneygalensis
Pagrus caeruleostictus

Mustlelus mustelus

OO |~ [N fun e |t i

Pagellus bellotii
9tZens faber

V0| Pseucupeneus pravensis
i1 Deatex canariensis

12| Dentex angolensis

13| Epinephelus acneus

14| Merluccius senegalensis
15| Octopus vidgaris
16{Sepia officinalis

17| Loligo vidgaris

18| Palnulirus regius

19} Pulinurus mauritanicus
20) Penaeus notialis
Parapenacus lungirosiris

b2

B
Ll

Geryon (Chaceon) maritae

i 5p R R

24| Cynoglossus sp.

25( Psettodes belcheri
Ethmalosa fimbriata
Sardinella aurita
Puragatens pectoralis

)
o

L%
-3

™
<O

D

29| Rhizoprivnodon acutus

3e|Sphyrua lewini

3| Rbinoptera marginatu

Il

b

2| Rhinchatos cemicudus

(s

33| Dasyatis pastinaca

La

34| Dasyatis marmoraita

3s|\Spurus unrata

N

36| Dipladus sargus

37{Other Sparidae

~t

o0

38t Caranx rhonchus
39} Plectorhinchus mediterranens

40)Sarotherodon melanotheron
Remark. C: Corbin net, L: Line, I: Imraguca net, S: Solea net
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Appendix Table 8.11.2 continued, 20

Fishing village TEICHOTT FNBA Position N 19:32:32
Population 120 W 16:24:78
Fishermen 40 Imraguen
No. of boats 25
Type of boat Lanche
Length of boat 85 m
No. of fishers/boat 4
2001 Month Jan  Feb  Mar  Apr May Jun Wl Aug Sep Oat Nov  Dee
Main fishig methods| C C C C C C C S S VL /L I/L
Length in m| 200] 200] 200] 200{ 2007 200] 200] 140] 140 5 5 S
Net depth in m 2 2 2 2 2 2 2 2 2 | | 1
Mesh size incm| 20 20 200 200 20§ 200 20 10 10 i1 I il
Target Species Water depth inm 0] 10 10 10 16 10 10 5 5 2 2 2
| Mugil cephalus ;
2 Mugid capurri
3| Liza aurata
A Argyrosomus regins
s}Solea sencgalensis
6| Pagrus caeruleostictus
N Mustlelus mustelus
8| Pagellus bellottii
9| Zeus faber

10| Pseudupenens prayensis

11 Dentex canariensis

12| Dentex ungolensis

13) Epinephelus aeneus

14| Merluccius sencgalensis

15 0ctopus vulgaris

16|Sepia officinalis

17t Lolige vulgaris

18] Palnulirus regius

19| Palinurus manritanicus

20]Penaens notialis

21| Parapenaeus longirostris

2| Geryon (Chaceon) maritae

23|Arins sp.

24|Cynoglossus sp.

25ilsettodes belcheri

26| Fthmalosa fimbriata

27| Sardinella anrita

28] Paragaleus pecioralis

29| Rhizoprionodon acutus

30)Sphyrna lewini

J1{Rhinopterd marginata

32| Rhinobutos cemiculs

33| Dusyatis pastinaca

34§ Dasyatis murmoraly

I5pSparus awrata

36| Diplodus sargus

37|Other Sparidac

38| Cargny rhonchus

willectorhinchus mediterraneus

A0|Sarotherodon melanotheron
Remark. C: Corbin net, .- Line, I: Imraguen net, §: Solea net
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Appendix Table 8.1L.2 continued. (5/21)

Fishing village R'GUEIBA PNBA Position N 19:25:08
Poputation 5 W 16:28:01
Fishermen 12 Tmraguen

No. of boats 22
Type of hoat Lanche
Length of boat 85 m
No. of fishers/boat 4
2001 Month  Jan  Feb  Mar  Apr May Jun  Jul Awg  Sep 0ol Nev  Dee
Main tishig methods| C C C C C [ ] I i l ! {
Length in m| 200 2001 200| 200] 200 6 6 0 6 G 6 ]
Net depth inm 2 2 2 2 2 I ! 1 i I { t
Meshsize inem| 20 20] 20] 20| 20 11 I L1 11 I 11 11
Target Species  Waler depth inm 5 5 5 5

6] Y I SO ) Y l

WMugil cephalus

Mugif capurrii

stLiza anrata

Argyrosomus regius

Pugrus caeruleosticius

2

3

4

5|Solea senegalensis
6

7

Mustlelus mustelus

8| Pagetlus hellottii

9| Zeus faber

10| Pseudupenens prayensis

V| Dentex canariensis

12| Deptex angolensis
13| Epinephelus aeneus

1\ Merluceivy senegalensis
15| Octopus vulgaris
i6|8epia officinalis

17| Loligo vulgaris

13 Palnulirus regius

19 Palinur s manritaniciy

20| Penaens notialis

21\ Parapenacus longirostris

2iGeryon (T hucenn) maritae

23{Arius sp.

24|Cynoglossus sp.

25| Psetfodes belcheri

26| Etimalosa fimbriata

27 Sardinelia aurita

Paragaleus pectoralis

Rhizoprionodon acutus

Sphyrna lewini

I Rhinoptera marginata

32| Rhinobatos cemiculus

3 Dasyatis pastinacu

34| Dasyatis marmorata

35|Sparis aurata

36| Diplodus sargus

37|Other Sparidac

38| Caranx rhonchus

39\ Plectorhinchus mediterraneus

A0{Sarotherodon melanotheron
Remark. C: Corbin net, L: Line, I: Iimraguen net, §: Solea net
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Appendix Table §.11.2 continued. (6/21)
Fishing village AWGEJ PNBA Position N 19:23:34
Population 74 W 16:25:03
Fishermen 24 Inmiraguen
No. of boats 6
Type of boat Lanche
Length of boat 85 m
No. of fishers/boat 4
2001 Month  Jan  Feb  Mwr Apr May  Jun Ju Aug  Scp Od Nov Dec
Main fishig methods| C C C C C ! { I [ 1
Length inmj 2007 206[ 200 200{ 2001 200{ 200} 20G] 200 200
Net depth in m 5 5 5 5 5 i 1 I 1 1
Mesh size in em 16 16 16 16 i6 11 1] I 11 M
Tarpet Species  Water depth inm 5 5 5 5 5 ! I 1 | 1
T Mugil cephalus
2| Mugil capurvii
3| .iza aurata
NoArgyrasomus regius
siSolea senegalensis
ol Pagrus caervleostictus
HMustlelus mustelus
8§ Pagellus belloitil
91 Zens faber
10| Pseudupenaus prayensis

Dentex canariensis

=

3

Dentex angolensis

e

Epinephelus uengus

14

Merluceins sencgalensis

COctopus vulgaris

Sepia officinalis

Loligo vulgaris

Palmdirus regivs

Palinurus mauritanicus

Penaeus notialis

Parapenaens longirostris

Geryon (Chaceon) maritae

Arius sp.

Cynoglossus sp.

n
wn

Pseltades belcheri

Ethmalosa fimbriata

[
-

Sardinetle aurita

2

o0

Paragaleus pectoralis

29

Rhtizoprionodon acutus

30

Sphyraa lewini

31

Rhinuptera marginata

3

[

Rhinobatos cemiculus

3

[

Dasyatis pastinaca

3

=

Dasyatis marmorata

15

Sparus awrala

36

Diplodus surgus

3

~d

Other Sparidae

38

Curanx rhonchus

19

Plectorhinchus mediterranens

40

Sarotherodon melanotheron

41

Psewdutolithus brachygnathus

Remark. C: Carbin net, L: Line, I Imraguen net, $: Solea net
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Appendix Table 8,112 continued. (7/21)

Fishing village MAMGIIAR PNBA - NKC Position N 19:21;:d6
Population 500 W 16:30:54
Fishermen 105 Imyaguen

No. of boats i8
Type of boat FRP pirogue J0HY
Length of boat 13 m
No. of tishers/boat 3
2001 Month  Jan el Mwr  Apr May  Jun Jul Aug  Sep  Oct Nov Mee

Main fishig methods] C/M} C C C C C C C C C {CM| C/M

Lengthinm) 200} 200] 200[ 200] 200] 200 200] 200] 200| 200| 200 200

Net depth inm 6 6 6 6 6 ¢ 6 6 6 6 6 6

Mesh size in cm 16 16 16 6 6 16 16 i6 16 16 16 16

Target Species Water depth in m 3 5 5 3 5 3 5 5 5 5 5 5]
1| Mugil cephalus e e

ro

Mgl caprrrii
Liza awraia

[

Argyrosomus regius

Solea senegalensis
Pagrus cacruleostictuy

Mustlelus mustefus

- = i)

Pagellus bellontii

Zeus fuber

10| Pseudupeneus prayensis
1| PDentex canariensis

12| Dentex angolensis

Vi Epinephelus aeneus
LHMerluccins senegatensis
151 Octopus vulpuris

16| Sepia officinalis

17| Loligo vulgaris
\§|Palnulirus regins

19| Palinurus inauritanicus
20} Penaeus notialis

2 Parapenacus longirosiris
2| Geryon (Chaceon) maritae

=l

23| drius sp.

1| Cynoglossus sp.
s|Psettodes belcheri
20| Ethmalosa fimbriata
21 Sardinella aurita

I
[

28] Paragaleus pectoralis

29| Rhizoprionodon acutus

30| Sphyrna lewini

3| Rhinoplera marginutu

32| Rhinobatos cemiciulus

[
o

Dasyalis pastinuca

33{ Dasyalis marmorata
35| Sparus aurata
36| Diplodus sargus

37|Other Sparidac

18|Caranx rhonchus

30§ Plectorhinchus mediterraneus

$0|Sarctherodon melanotheron
41| Pseudotolithus brachygnathus

Remark. C: Corbin net, L: Line, [: Imraguen net, S; Solea net

3.11-3)



Appendix Table 8.11.2 continued. (8721}

Fishing village JREIF PNBA - NKC Position N 19:16:12
Population 80 W 16:28:45
Fishermen 70 Senegalese fishermen

No. of hoats 42
Type of boat Wooden pirogue 40HP
Length of boat 85 m
No. of fishersfboat 2
200t Month fan  Feb Mar  Apr May  Jun Jul Aup Sep Ot Nov Dee

Main fishig methods{ L L L L L L L L L. L L L.

Length in m

Net depth in m

Mesh size in em

Target Species Water depthinm| 10 10 i0p 10f 16 1G 1o 16 6 16f 10 1o
Mugil cephalus
Mugil capurrii

Liza aurala
Argyrosomus regius

Solea senegalensis

Pugrus caeruleosticlus

Mustlelus mustelus

Pagelins bellottii
Zens fuber
Pseudupencus prayensis

e LR N A R

=

Dentex canariensiy

12| Dentex angolensis

13) Epinephelus qenens

V4 Merluccius senegalensis
15| Oclopus vulgaris

16| Sepia officinalls

17| Loligo vulgaris

18| Palnulirus regius

\N Palinurus mawritanicus
20] Penacus notialis

2t Parapenaeus lungirostris
2|Gervon (Chaceon) mavitae
Arius sp.
24{Cynoglossus_sp.
Psetiodes belcheri

261 Ethmalosa fimbriata

v}
ot

[t
N

Sardinella aurita
Puragaleus pectoralis

™~
—~d

L
o0

Lord
3

Rhizoprionodon acufus
30{Sphyrna fewini

3| Riinoptera marginata
2| Rhinobhatos cemiculus
Wl Dasyatis pastinaca
JatDasyatis marmoraia
35| Sparus awrata

36| Diplodus sargus
Other Sparidag
Caranx rhonchus
o\ Plectorhinchus mediterrancus
wlSarotherodon melanotheron
Remark. C: Corbin net, L: Line, I: [mraguen net, S: Solea net
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Appendix Table 8.1L2 continued, 921}

Fishing village MHAJARAT  PNBA - NKC Position N 19:01:46
Population 400 W 16:13:56
Fishermen 60 Imraguen

No. of boats 22
Type of boat FRY pirogue 40HP
Length of boat 12 m
No. of fishers/boat 3
2001 Month Jon Feb  Mar  Apr May  Jun Jul Aug Sep Oct N Dee

Main fishig methods| M | M C C [ T T C C M | M M
Length inm]| 200] 200] 200 200] 200} 180{ 180] 200[ 200 200] 200 200

Net depth in m 2 2 5 5 5 5 5 2 2 2

Mesh size in cm I Il 221 22 22 22 22 Il I 11

Target Species  Water depth inm 5 5 5 5 5[ 10] 10 5 5 5 5 3
U Mugil cephalus @% R I e TS R L :

L

Mugil cupurrii
Liza aurata

A

Argyrosomus regius
Solea senegalensis

5
o|Pagrus caernleastictus
7| Austlelus mustelus _
8| Pageltus bellottii

9| Zeus faber

10| Pseudupenens prayensis

U Dentex canariensis
121 Dentex angolensis

131 Epinephielus aeneus

14} Merluceius senegalensis

15{Octopus vulgaris

16|Sepia officinalis
17| Lotigo vulgaris

18| Palnulirus regius

19| Paliviurus meuritanicus

0] Penaeus notialis
2| Parapenaeus longirostris
22|Geryon (Chaceon) maritae

23| Arius sp.

24| Cynoglossius sp.

25| Psettodes belcheri

26| Ethmalosa fimbriaia
Sardinelly aurila

281 Paragaleus pectoralis
29| Rhizoprionodon acutus
0[Sphyrua lewini

31| Rhinoplera marginala

o
~

i
N

Rhinobatos cemicilus

331 Dasyatis pestinaca

34| Dasyatis marmorata

3s|Sparus aurata

36| Diplodus sargus

-

37|Other Sparidac
38| Curanx rhonchuy

o

N

39| Plectorhinchus mediterraneis

$0|Surotherodon melunotheron
Remark. C: Corbin net, L.: Line, I: Imraguen net, S: Solca net
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Appendix Table 8.11.2 continued, (10/21)

Fishing village TIWILIT PNBA - NKC Position N 18:52:36
Population 100 W 16:10:53
tishermen 30 Emraguen
No. of boats 14
Type of beat FRP pirogue 4010
Length of boat 12 m
No, of fishers/boat 4
2001 Month  Jan  reb  Mar Apr AMay  Jun b Avg  Sep  Qcl Nov Dee
Main fishig imethods| L C C S S S {TL]ITHRY C C M M ]
Length inm 2000 200f 60] 6O 6O 208 200] 200] 200
Net depth in m 6 6 ] | 1 6 6 5 5
Mesh size incm 20 20 10 10 10 20 20 12 12
Target Species  Water depth in m 20 10 10 5 5 5 20 20 10 10 10 10
HAMugil cephalus ] S D
| 2| Mugil capurrii
ilLiza awrata
d|Argprosomus regins

Solea senegalensis
Pagrus caeruleostictus
Mustlelus musielus
Pagellus bellotii

9| Zeus faber

10| Pseudupeneus prapensis
tH ) Dendex canariensis

12| Dentex angolensis

13| Epinephelus aenens

14| Merluccins senegalensis
15| Octopys vilgaris

16| Sepria afficinalis

|~ O

vy Loligo vulgaris

18] Palnulirus regius

19| Palinurus mauritanicus

20| Penaeus notialis

2| Parapenvens longirostris
njGeryon (Chaceon) muritae

23| Arius sp.
24)Cynoglossus sp.
25{Psettodes belcheri

26 Ethmalosa fimbriata
2N Sardinella aurita

28| Paragaleus pectoralis
29| Rhizoprionodon acutus
JolSphyena fewini
SWRAinoptera marginala
R Rhinobatos cemiculus
33 Dasyatis pustinaca

34} Dusyatis marmorata

35|\Sparus auratu
36| Diplodus sargus ]
17|Other Sparidae

sslCaranx rhonchus

391 Plectorhinchus mediterranes
0| Surotherodon melanotheron
Remark. C: Corbin net, L: Line, I: Imraguen net, $: Solea nei
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Appendix Table 8.11.2 continucd. (1120
Fishing villoge LEMCID PNBA - NKC Position N 18:41:19
Population 210 w 16:08:24
Fishermen 65 Imraguen
No. of boats 12
Type ol boat FRP pirogue 40011
Length of boat iI2 m
No. of fishers/boat 4
2001 Month  Jan  Feb  Mar  Apr  May  hm Jul Aug Sep  (kt Nov  Dee
Main {ishig methods| M M C claonLjcn)] ¢ C C C C M
Lenpth inm| 200] 200] 200{ 200{ 200f{ 200 200| 200 200{ 200f 200 200
o Net depth inm 3 5 4 4 4 4 4 4 4 4 4 5
Mesh size in e il Il 12 i2 12 12 12 12 12 12 12 il
Target Species  Water depth inm 5 10 10 10 10 10f 10 10 o 10 5

Mugil cephalus

5

Mugil capurrii

Liza auwreta

Argyrosomus regius

Solea scHegalensis

Pagrus caceruleostictus

Mustlelus mustelus

Pugellus bellotiii

Zeus faber

Pseudupencus prayensis

Denfex canarignsis

Dentex angolensis

Epinephelus aeneus

Merluccius senegulensis

Cclopus vulgaris

Sepia officinalis

Loligo vulgaris

Palnulivus regius

Palinurus manritanicus

Penaeus notialis

Parapenacus longirostris

Geryon (Chaceon) maritae

Arius sp.

 24]
25

Cynoglossus sp.

Psettodes belcheri

26

Ethmalosa fimbriata

27

Sardinellu anrita

28

Paragalens pectoralis

2

k=)

Rhizoprionodon acuius

(=]

3

Sphyrna lewini

31

Rhinoptera marginata

32

Rhinobatos cemiculus

3

e

Dasyatis pastinaca

3

£

D(lsya!is o

3

W

Sparus atirata

3

(=

Diplodus sargus

3

-

Other Sparidae

38

Caranx rhonchus

39

Plectorbinchus mediterrancus

40

Sarotherodon melanotheron

Remark. C: Corbin net, L: Line, I: Imraguen net, S: Solea net”’
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Appendix Table 8.11.2 continued. (1z221)

Fishing village BLEWAKH PNBA - NKC Position N 18:31:05
Population 400 W 16:04:20
Fishermen 90 Imraguen
No. of boats 30
Type of boat FRP pirogue 40HP
l.ength of boat it m
No. of lishersfboat 4
2001 Month  Jan Feb Mar Apr May Jul Aug  S¢p Oet Nov Dec
Main fishig methods] C C C C |CL|CL] L L C C C C
Lengthinm| 200f 200{ 200} 200] 200 200 200 200} 200{ 200
Net depth in m 2 2 2 2 2 2 2 2 2 2
Mesh sizeinem| 8] 18] 18 18 18 18 ] 1§ 18 18 18
Target Species  Water depth in m 6 6 6 4 6 0 15 5 G G 6 1
L Mugil cophalus i
Mugil capurrii
Liza aurata ~

Argyrosomus regius

Soleq senegalensis

Mustlelus mustelus
Pagellus bellottii

Zeus faber

10| Pseudupenens prayensis

2
3
4
5
6| Pagrus caernleostictus
i
g
9

11{Dentex canariensis

12} Dentex angolensis

Vi Epinephelus aeneus

14| Merluccius senegalensis
15|Ocfopus vuigaris
16| Sepia officinalis

17| Loligo vulgaris

13| Palnulirus regius h:
19| Palinurus manritanicus
20| Penaecus nolialis

2t|{Parapencens longirostris
2|Geryon (Chaceon) maritae

[t
et

Arius sp.

~
b

Cynoglossus sp.

Pseltodes belcheri

26| Etfunadosa fimbriata

21 Surdinella auritu

28] Puragalens pecloralis

29| Rhizoprionadon acutus
SHSphyrnea lewini

31 R inoptera marginata

32| Rivinobatos cemiculus

33| Dasyatis pastinuca

34| Dusyatis marmorala

35 Sparus aurala

36| Dipladus sargus

37)/Other Sparidae

ss|Caranx rhonchus
Ww|Plectorhinchus mediterrancus
40\Sarotherodon melanotheron
Remark. C: Corbin net, I.: Line, I: Imraguen net, S: Selea net
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Appendix Table 8.11.2 continued. (13/21)

Fishing village TARFAYA MOVING CAMP  Position N 18:50:29
Population 40 W 16:10:14
Fishermen 40 Mainly Mauritanian fishermen

No. of boats 17
Type of boa woonden pirogue A0HP
Length of boat 9 m
No. of fishers/boat 5
20¢1 Month  Jan  Feb  Mu Apr May  Jun Jul  Aug  Sep Ot Nov Lee
Main fishig methods| S S S S S T T T S
Lengthinm| 201 20[ 20} 20 20 20 L
Nel depth in m 15 15 15 I5 13 [
Mesh stze in cm 12 12 12 12 12 12

Target Species Water depth in m 10 0 10 14 ot 200 201 20 10
Mugil cephulus
2{ Mugil capirrii
izt aurata
4| Argyrosomus regius
siSolea senegpalensis
Pagrus caeruleostictus
Mustlelus mustelus
Pagellus belloitii
Zeus fuber
W\ Psedupencus prayensis
i1|Dentex canariensis
12| Dentex angolensis
t3jEpinephelus aeneus
| Merfuccius senegalensis
L5t Octopus vulgaris
16{Sepia officinalis
17| Loligo vulguris
18| Padnudirus regins

19| Palisurus manritanicus
20t Penacus notialis
| 21| Parapenacus longirostris
22| Geryon (Chaceon) maritae
23| Arius Sp.

21| Cynoglossus sp.

25| Pseltades belcheri

26| Ethimalosa fimbriata

21 Sardinelia aurita

28| Puragaleus pectoralis

[l

]

o

b=l

[=}

L)

[~

-

A

[=3

~

N

29| Rhizoprivnodon acutus
30| Sphyraa lewini

3 Rhinoplera marginala
32| Rhinobatos cemiculns
33| Dasyatis pustinaca

34| Dasyatis marmorata
35\Sparus aurala

36{ Diplodus sargus
37{Other Sparidac

38| Carany rhonchus

30| Plectorhinchus mediterraneus

e

L

[N

o5

Jo)Sarotherodon melanotheron  FRE=S

Remark. C: Corbin net, L: Line, I: Imraguen

1et, S: Solea net
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Appendix Table 8.11.2 contitued. (14721)

Fishing villape TAINITT MOVING CAMP  Position N 18:35:03
Population 115 W 16:05:48
Fishermen 110 Mauritanian fishermen

No. of boats 20
Type of boat FRP piroguc 40P
Length of boat 8 m
No. of fishers/boat 4

2001 Month Jsn  Feb Alr Apr May  Jun Jul Awg Sep Ot Nov Pee
Main fishig methods| S S S S 5 S S S T T T

Length inm| 100} 1007 1001 100] 100] 100} 100] 100 100

Net deplh in 5 5 S 5 3 5 5 5 5

Mesh size in ¢m bt 8 8 8 8 8 8 8 8

Target Species  Water depth in m 8 8 8 ] 5 8 8 8 10y 10 10 8

Mugil cephalus

Mugil capurrii

Lizu aurata
Argyrosomus regius
Solea senegalensis
Pagrus caeruleostictus
Mustlelus mustelus
Pagellus bellowii

Zens fuber

10 Pseudupuncm' [Jm_yt.'n.v.r'.v
L Dentex canariensis
Dentex angolensis
13tEpinephelus aencus

14| Merluccins sencgalensis
15 Octopus vulgaris
16{Sepiu officinalis

Lolivo vulgaris

18) Padnulirus regins

W Palinurus mauritanicus
20{Penaeus notialis

21| Parapenacus longirastris
228Geryon (Chaceon) maritae
23| Arius sp.

W | [ | I

-

-~

o

D

Mo

~1

3

241Cynoglossus sp.

25| Psettodes belcheri

26| Ethmalosa fimbriata

21|Sardinelia aurita

| Paragalens pectoralis

29\ Rhizoprionvdon acutus

308Sphyrng lewini

3t Rhinoptera marginuta

2| Rbinobatos cemicutus

3V Dasyafis pastinaca

M| Dasyatis mearmorata

35| Sparus avrata

36| Diplodus sargus

37| Other Sparidae

38l Carany rhonchus

| Plectorhinchus mediterraneus

10| Sarotherodon melanotheron
Remark. C: Corbin net, L: Line, [: Imraguen net, S: Solea net
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Appendix Table 8.11.2 continued. {15/21)
Fishing village PK-28 MOVING CAMP  Position N 17:45:94
Population 160 Mauritanian fishermen W 16:02:64
Fishermen 150
No. of boats 50
Type of boat woaden piroguce 4OHP
Length of boat 85 m
No. of fishers/boat 4
2001 Month  Jan  #eb  Mar  Apr May  Jun Jul Aug  Sep Oel Nov Dec
Main lishig methods] § S S S S S S L | L L 5 S
Length inm| 150] 150] 150] 130 1s50] t50] 150 200 200
Net depth in I.5) 1] 1.5] L5 t5] L5] L5 5 5
) Mesh size incm 8 3 H 8 3 8 8 it Ll
Target Species Water depth inm 0 LG 10 0 10 10 i0 20 200 20 10 10

Mugil cephalus

Mugil capnrrii

Liza anrata

degyrosomus regius

Solea senegulensis

Pagrus caeruleosticlus

Mustlelus mustelus

Pagellus bellottii

Zens faber

Pseudupenens prayensis

Dentex canariensiy

Dentex angolensis

Epinephelus aeneus

Merluceins senegalensis

Ociopus vulgaris

Sepia officinalis

Loligo vulgaris

Palnulirus regius

1%

Palinurus mavritanicus

Penaens notialis

Parapenaeus longirostris

Geryon (Chiaceon) maritue

Arius sp.

Cynoglossus sp.

Psettoeles belcheri

o
=)

Etlunalosa fimbriata

S
e

Serdinelia aurita

o
=

Paragaleus pectoralis

[
)

Rhiqu}'iom)don acutis

Sphyrna lewini

Rhinoptera murginaiu

Rhinobutos cemiculus

[
[

Dasyutis pastinuica

Dasyatis marmorala

()
bl

Sparus aurata

Diplodus sargus

Other Sparidae

Caranx rhonchus

(%)
o

Plectorhinchus mediterraneus

Sarotherodon melanotheron

Cymbium sp.

Remark. C: Corbin net, L: Line, [: In

wragien net, 5: Solea net
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Appendix Table 8112 continucd. (16/21)
Fishing village PiK-42 MOVING CAMP  Position N 17:41:04
Population 200 Senegalese fishermen w £6:03:00
Fishermen 190
No. of boats 46
Type of boat wooden pirogue 40HP
Leugth of boat 85 m
No. of fishers/boat R}
2001 Month  Jan  Feb  Mar  Apr  May Jun  Jul  Ang  Sep Ot Nov  Dee
Main fishigmethods] S [ 8 [ S | ST ST S [ ST"ST ST L[ L[ 1 |
TLengthinm] 106] 100] 100] 106] 100} 100] 1000 100| 100
Netdepthinm | 2.5 2.5 25| 251 25 251 25 2.5 25
Mesh size in cin 10 10 10 10 10 10 10 10 10
Target Species  Waterdepthinm| 25 25] 10| 10] o] 10] ol 10] 10} 25} 35 25
1 Mugil cephalus :
2jMugril capurii
Mliza aurata
A Argyrosomus regius
s5|Solea senegalensis
6|Sparus coeruleostictus
N Mustlelus mustelus
8lPagellus ballotti
91 Zeus faber

Pseudupeneus prayensis

Dantex canariensis

Dantex angolensis

Epinephelus aeneus

Merluccius senegalensis

Octopus vulgaris

Sepia officinalis

Loligo vulgaris

Palinurus regins

Palinurus mauritanicus

Penaeus notiaris

Parapenaeus longirostris

Gerryon maritae

)
ot

Arius sp.

Cynoglossus sp.

[
A

Psettodas belcheri

Ethmalosa fimbriata

2o
]

Sardinella auritea

28

Paragaleus pectorulis

29

Rhizoprionodon acutus

3

(=]

Sphyrin lesini

3

Phinoptera marginata

3

L

Phinobatos cemiculus

3

Lt

Dasyatis phartinaca

3

o

Dasyatis marmorata

3

ol

Sparus auratu

Diplodus sargus

37

Autres Sparidae

38

Caranx rhonchus

19

Plectorhynchus mediterraneus

Sarotherodon melanotheron

41

Cymbinm sp.

Remark. C: Corbin nct, L Line

N

: [mraguen net, S: Solea net
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Appendix Table 8.11.2 continued. (17/21)
Fishing village PK-65 MOVING CAMP  Position N 17:31:12
PPopulation 60 Fishermen mainry from IMNiago W 16:04:52
Fishermen 55
No. of boats 13
Type of boat wooden pirogue 40HP
Length of boat 10 m
No. of fishers/boat 4
2001 Month  Jan  Feb  Mar  Apr May  Jun Jub Aug  Sep Oct Nov Dee
viain fishig methods| C C Cl|CL|CciLycitl C C 3 3 S 5
Length in m| 100] 100] 100] 100 100} 1001 100] 100 60] o60] 60 60
Netdepibhinm!l 2,51 2.5 25 25] 25 250 25 251 15| 150 1.5 1.5
iesh size in cm 8 8 8 8 8 8 8 8 10 10 10 10
Target Species Waterdepthinm| 20| 20| 20; 200 20{ 20] 200 20] 200 20| 20 20
1| Mugil cephalus
2 Mugil camrrii
3| Liza qurati
HArgyrosomus regius
5|Solea senegalensis
6| Pagrus caeruleostictus T
WMustlelus mustelus
8| Pagellus bellottii
9| Zeus faber

Psendupeneus pruyensis

Dentex canariensis

Dentex angolensis

Epinephelus aeneus

Merluccius senegalensis

Cctopus vulgaris

Sepia officinalis

Loligo vulgaris

Palnulirus regius

Palinurus mauritanicus

Penaeus notialis

Parapenaeus longirostris

22

Geryon (Chaceon) maritue

[
et

Arius sp.

24

Cynoglossus sp.

25

Pseftodes belcheri

26

Ethmalosa fimbriata

27

Sardinella aurita

2

L

Paragaleus pectoralis

2

=

Rhizoprionodon acutus

3

=

Sphyrna lewini

31

Rhinoptera murginata

12

Rhinobatos cemiculus

3

e

Dasyatis pustinaca

J4

Dasyatis marmoralu

3

sl

Sparus aurata

16

Diplodus surgus

i)

~J

Other Sparidae

33

Caranx rhonchus

39

Plectorhinchus mediterraneus B

40

Surotherodon melanotheron

41

Cymbium sp.

Remark. C: Corbin net, L: Line, llmrguen net, 8: Solea net
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Appendix Table 8.11.2 continued.

(18/21)

Fishing village PK-93 MOVING CAMP  Pgsition N 17:10:44
Population 250 Scnegalese fishermen W 16:12:50
Fishermen 240
MNo. of boats 65
Type ot boat waooden pirogue 40HP
L.ength of boat 10 m
No. of [ishers/boat 4
2001 Month Jan  Teb  Mar  Apr May  Jun Jul Aug Sep Oct Nuov Dec
K Main fishig methods] S s S S S 5 S S S
Lengih inm] 100f 100) 100 100] 100] 100{ 100{ 100] 100
MNet depth in m 5 5 5 5 5 5 S5 5 3
i Mesh size in cm ] 8 8 8 8 8 8 8 8
Tarpet Species  Waterdepthinm| — 25F 25| 25[ 25 25| 25] 25| 25| 25
1| Mugil cephalus
Mgl capurvii
M hiza aurala
) Argyrosomus reging
5|Solea senegalensis “’
[ Pagrus caeruleostictys |
NMustlelus mustelus
8| Pagellus bellotiii

2

Zeus fuber

Psenclupenens prayensis

11

Dentex canariensis

i2

Dentex (H?gﬂ](.’ﬂ.\'i".?

13

Epinephelus aencus

14

Merluccius senegalensis

15

Jetopus vudgaris

Sepia officinalis

~-)

Loligo vidgaris

13

Palnulirus regins

19

Palinurus maunritanicus

2

=

Penacus notialiy

21

Parapenaeus longirostris

2

P

Geryon (Chaceon) maritae

2

Tt

Aring sp.

24

Cynoglossus sp.

2

L

Psettodes belcheri

26

Ethmalosa fimbriata

2

~J

Sardinella qurita

2

o0

Paragaleus pectoralis

29

Riizaprionodon acutus

3

=

Sphyrnc lewini

3

Rhinoptera marginuia

1

[d

Rhinobatos centiculus

]

ey

Dasyatis pastinacu

34

Dasyatis marmerata

3

A

Sparus aurala

3

[

Diplodlus sargas

3

~l

Other Sparidae

18

Caranc rhonchuy

19

Dlectorhinchus mediterrancus

4

=]

Sarotherodon melanotheron

4l

Cymbiwm sp.

Remark, C: Corbin net, L: Ling, I: [mraguen net, S: Solea net

8.11-42




Appendix Table 8.11.2 continued, (19/21)
Fishing village PK-140 MOVING CAMP  DPosition N 16:58:21
Population 80 Sencgalesce fishermen W 16:18:03
Fishermen 50
No. of boais 30
Type of boat wooden pirogue 4001
Length ol boat i0 m
No. ol lishers/boal 4
2001 Month  Jan Feb  Mar  Apr May oo Jul  Aug  Sep Qo Now Dee
Main fishig methods] M ) L i L L S S S b M M
Lengthinm{ 80| 100 100] 100] 100] 100] 8O 80
Net depth inm 21 14 T4 14 Ld] b4 2 2
Mesh size in ¢ 10 9 9 9 9 9 10 10
Target Species . Waterdepthinm] 201 20) 250 251 25 25 201 201 200 20 20 20

Mugil cephialus

Mugil capurril

Liza cuwrata

Argyrosomius regius

Sulea seneyalensis

Pagrus caeruleostictus

Mustleius mustelus

il v

Pagellus bellottii

b=

Zeus fuber

10

Pseudupencus prayensis

Denlex cunariensis

Dentex angolensis

13

Epinephelus acneus

Merluccius senegalensis

Octopus vulyaris

Sepia officinalis

Loligo vulgaris

Palnudirus regins

Palinurus mauritanicus

Penaeus notialis

Parapenaeus longirosiris

b
L

Geryon (Chaceon) maritae

[
i

Arius sp.

Cynoglossus sp.

2

W

Psettodes belcheri

2

N

Ethmalosa fimbriata

2

~J

Sardinella aurita

2

Lol

Paragaleuy pectoralis

2

o

Rhizoprionodon acuius

3

<

Sphyraa lewini

31

Rhinoptera murginaia

3

[

Rhinobatos cemiculus

3

o)

Dasyatis pastinaca

34

DGS}‘(IHS marmoraia

3

A

Sparus aurala

3

(=3

Diplodus sargus

3

]

Other Sparidae

3

o3

Caranx rhionchus

3

D

Plectorhinchus mediterraneus

0

Sarotherodon melanotheron

4l

Cymbium sp.

Remark. C: Corbin net, L: Line, [: Ilrauen net, S: Solea net

8.11-43




Appendix Table 8.11.2 continued. (20/21)
Fishing village NOUADHIBOU Position N 20:54:78
Population - W 17:02:51
Fishernien 3,508  Yishermen mainly from N'Diago
No. of boats 1,200
Type of boat pirogue 40HP
Length of boat 9 m
No. of fishers/boat 4
2001 Month Jan  Peb  Mar  Apr May Jun Jul Amg  Sep Ot Nev  Dec
Main fishig methods| T C C C C C T T S 5 T T
Lengih in m 200] 200{ 2006] 200§ 200 2010 20
Net depth inm 5 5 5 5 5 15 15
Mgsh size in cm 200 20§ 20| 201 20 12 12
Target Species  Water depthinm| 20 10 1o 19 10 10]  20] 200 201 201 20 20

Mugil cephalus

Mugil capurrii

Liza aurata

Argyrosonius regius

Solea senegalensis
Pagrus caeruleosticlus
Mustlelus mustelus
Pagellus bellottii

wlee|wlojwise|win

Zeus faber

=

Pseudupencus prayensis
11{Dentex canariensis

12| Dentex angolensis

13) Epinephelus aeneus

14l Merluccius senegalensis
151 Octopus valgaris

16} Sepia officinalis

v7|Loligo vidgaris
18] Palnulirus regius
1] Palinurus mauritanicns

20| Penaeus notialis

21| Parapenaeus longirosiris

22|Geryon (Chaceon) maritae
13| Arius sp.

W Cynoglossus sp.

3| Pseltodes belcheri
Ethmalosa fimbriata

b
(%

[
(=23

2N Sardinella aurite

281 Paragalens pecioralis
W Rhizoprionodon acutus
W0[Sphyrna lewini

3 Rkinoptera marginuia

20

o

=

[

32| Rhinobatos cemiculus

P

3| Dasvatis pastinaca

3| Dasyatis marmorata
33|lSparus aurata

36| Diplodus sargus
3171jOther Sparidae

o

~

=zl

38| Carany rhonehus

3ol Plectoriinchus mediterrancus
Sarotherodon melanotheron
M{Umbrina canariensis
ariSciaena wnbra g

D

=]

Ed

Remark. C: Corbin net, L: Line, I: Imraguen net, S: Sclea nei
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Appendix Tabie 8.11.2 continued, {(21721)
Fishing village NOUAKCHOTT Position N 18:06:32
Population - w 16:01:37
Fishermen 3500 Fishermen from N'Diago and Senegal
No. of boats 700
Type of boat wooden pirogue 40-90 HP
Length of boat %-18m
Ne. of fishers/boat 3-12
2001 Month  Jan  Feb  Mar  Apr May  hm Jul Aug  Sep  Oct  Nov Dec
Main hishig methods] M c L L L P P P P M M M
Length inm] 400{ 200 800] 800[ B00| 800] 400| 400 400
Net depth in m 4 5 4 4 4 4 4 4 4
Mesh size in cm 4 1O 2.5 25| 250 25 4 4 4
Target Species  Water depth inm 15 10] 25 25§ 25] 2061 200 200 20 L5 15 15
L Mugil cephalus L
AUMugil capurrii
IjLiza awrata
didrgyrosomus regius
5|Solea senegalensis
6l Pagrus caernleosticins
TiMustlelus mustelus
81 Pagellus belloitii
9| Zeus faber
10| Pseudupencus prayensis

Dentex canariensis

Dentex angolensis

Epinephelus aenens

Merluccius senegalensis

Octopits vulgaris

Sepia officinalis

Loligo vulgaris

Palnulirus regius

Palinurus manritanicus

Penaeus nofialis

Parapenaens longirostris

o8]
L

Geryon (Chaceon) maritae

Arius sp.

Cynoglossus sp.

25

Psettodes belcheri

[\
O

Ethmalosa fimbriata

b
~

Sardinella anrita

[l
oc

Paragaleus pectoralis

2

S

Rhizoprionodon acutus

30

Sphyrng lewing

31

Rhinoptera marginatu

3

L]

Rhinobatos cemiculus

3

At

Dasyatis pastinuca

i

=

Dasyatis marmorala

3

wn

Sparus qurale

3

N

Diplodus sargus

3

~]

Other Sparidae

3

20

Caranx rhonchus

3

el

Plectorhinchus mediterrancius

40

Sarotherodun melanotheron

41

Pomatomus saltator

Remark. C: Corbin net, L: Line, I: Iimraguen niet, S: Solea niet
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9. RECOMMENDATIONS FOR RESOURCES
MANAGEMENT

With the proposal of recommendations for resources management as its final objective, this
study conducted various surveys (see Chapters 2 - 8). Based on the results of these surveys, this
chapter mainly considers and discusses about management of demersal fishery resources that allow
sustainablc development of fisheries, to be implemented from now on.

9.1 DBackground and reason of resources management
9.1.1 International background for resources management

Articles 61 {(Conservation of living resources) and 62 (Utilization of living resources) of the
Unifed Nations Convention on the Law of the Sea call for the rational utilization of resources by
coastal countries (UN, 1982).

Article 61 Conservation of the fiving resources

!, The coastal State shall determine the allowable catch of the living resonrces in its
exclusive economic zone.

2. The coastal State, iaking into account the best scientific evidence available to it, shall
ensure through proper conservation and management measures that the maintenance of
the living resources in  the exclusive economic zone is not endangered by
over-exploilation.  (continues)

Article 62 Utilization of the living resources

{. The coastal State shall promote the objective of optimum utilization of the living
resources in the exclusive econonic zone without prejudice to article 61,

2. The coastal State shall determine its capacily (o harvesi the living resonrces of the

exclusive economic zone. (continues)

The TRM works under the regime after declared a 200 miles Exclusive Feonomic Zone in
1978. The DEARH/MPEM of the IRM sumnioned lisheries personnel from both the
govermmental and private sectors to organize a discussion of the FAQ "Code of Conduct for
Responsible Fisheries” in the Capilat city of NKC in March 2000,  So the IRM is paying much
attention to the interpational stances on resources management and recognizes the necessity of a

rational utilization of its resources.

9.1.2 The need to reinforee resources management in the IRM

In the iRM, fisheries occupy a very high position in the domestic economy. In 1997, they
represented 52% of all export and 27% of the National Treasury forcign exchange revenue,
according to the “Strategy of Management and Developiment of the Fisheries and Maritime
Economy Sectors™ (MPEM, 1998). The value of tishery product cxports in 2000 reached 35,442
million UMs. 1In this year, 26,500 tonnes ot cephalopods and 15,500 tonnes of demersal
fishes (in product weight) were exported. The principal export markets are Japan and
EU countries. Counting the indirect jobs, the fisheries sector employs some 30,000

9-1



9.2

persons.  Considering the dependency ratio, it can be concluded that over 80,000
people depend directly or indirectly on the fisheries sector for their subsistence
(Chapter 8. 1).  Also, therc are great expectations on the fisheries industry as a sector that
could generate employment, fight poverty and secure food provision for the population.

However high might be the national expectations on fisheries as mentioned above, the
{lucluations in calch of high-value demersal species have in general pointed to a declining trend
in recent ycars.  According to ofticially published statistics (ONS, 2001), the production of
industrial fishing vessels (both ice storage and freezer trawlers) registered in Mauritania, which
claim most of the demersal fish catches, dropped from 61,900 tonnes in 1986 to 21,943 tonnes in
2000, a decrease of one-third, Of these, the important octopus catches have been dwindling in
recent years, and the 4th Working Group of the CNROP attributes this decline in CPUE (Catch
per Unit Effort) to the decrease in the octopus stock (Gascuel in FAQ, 1999}, Thus the decline
of demersal fishery resources, particularly the octopus, is regarded as critical for such an
important export item for the IRM.

In a donors’ round-table meeting in the Capital of the IRM in June 1998, the MPEM
laumched its "Strategy of Management and Development of the Fisheries and Maritime
Feonomy Sector". This document presented development plans and simultancously expiained
the official measure on fisheries management, and various management policies have been
implemented based on its guidelines. It also stated that tishing ¢ffort should be compatible with
Allowable Biological Catch (ABC), and be subjected to periodical revision.

Diagnosis of the status of demersal species resources

[n this study, a four-stage resources surveys with a bottom trawl were conducted, and the
stock size of demersal species was assessed (see Chapter 3). To begin with, by wutilizing a 20 mm
mesh-size cover-net, which allowed the inclusion of smail individuais normally not caught, the
total stock size including the future recruitment was estimated. The estimated total stock size
was 117,748 tonnes in the cold season and 199,783 tonnes in the warm season of 2000, and
352,567 tonies in the cold season and 402,594 {onnes in the warm season of 2001 (Chapter 3,
Table 3.20). After being converted to catchable stock size for industrial trawlers that utilize
cod-end of 70 mm net, the respective values were 72,180 tonnes, 120,689 tonncs, 282,621
fonmes and 264,983 tonnes (Chapter 5, Table 5.4). The low values for the cold and warin seasons
of 2000 can be explaincd mainly by the absence of shallow water surveys by the A/-dwam.

Realizing the inportance of resources surveys in transitional period between seasons, the
CNROP conducted three resources surveys on its own in the transitional periods in 2000 and
2001, Since the cold and warm seasons surveys and those transitional period surveys were
compatible in terms of their basic methods, it was feasible to wilize the results of all seven series
of surveys. 1 each series of survey, adjustiments were made so as to standardize to a 45 mm
mesh for cod-end, and it was possible to compute the stock size at 20 - 200 m strata. The total
stock size thus estimated was, for each successive survey, respectively, 66,426 tonnes, 84,889
tonnes, 75,255 tonnes and 92,204 tonnes (all in 2000), then 43,327 tonnes, (o survey in July),
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84,247 tonnes and 67,254 tonnes {all in 2001) (sec Table 5.7). The cocfficient of variation for
total stock size in cach of the seven surveys indicated those estimates to be of good accuracy.

The fishing rate, being regarded as the ratio of fisheries-caught quantities and the catchable
stock size, was tentatively caleulated. For this occasion, the fishing cfficiency of the trawl gear
used in the surveys was postulated as 1.0, Catch of industrial lisheries was taken from the
ofTicial statistics, In the years 2000 and 2001, the fishing rate of industrial fisheries was at least
27% and 29% respectively.  The value can be higher if the incidental catch by pelagic fisheries
is included.  Although some questions remained about the accuracy of catch estimation, it was
concluded that, on the whote, the exploitation of demersal fishery resources by industrial
fisheries has advanced to a high degree (Chapter 5).

At the 3 - 20 m stratum, thought to be the fishing zone of artisanal fisherics, the mcan value
of catchable stock size in the cold and warm seasons in 2001 was about 200,000 tonnes, about
three times that of the offshore arca. If the production of artisanal fisheries in 2001 is presumed
to be the same as that in 2000, that is 20,000 tonnes, and that production was entirely made up of
demersal species, the fishing rate of artisanal {ishery over the demersal stock would be less than
10%, a very low value (Chapter 5).

It was impossible to obtain standardized fishing effort data of both industrial and artisanal
fisheries. Then, the numbers of fishing vessels targeting demersal species (ice storage and
freczer trawlers in the industrial fishery and boats in attisanal fishery) werc used as indicators of
the fishing effort exerted by the fishing fleet.  Then so-called CPUEs were calculated using the
catch amount and numbers of fishing vessels or boats. Those CPUE data from 1986 to 2000
pointed to a decrease (Chapter 5, Figure 5.13).  Some of the fighres on which those calculations
were based may be questionable, but the fact that the CPUEs of both type of fisheries targeting
demersal species stocks had exhibited a declining trend over time was confirmed. By means of
a similar method, the Overseas Fisheries Cooperation Foundation (1998) also indicated a
continuous, long-term trend of decline.

The CPUE of artisanal fisheries follows a long-term tendency toward decline (Chapter 5).
In particular, artisanat fisheries aim at demersal species in the vicinily of large cities, that means
big markets in the background, concentrate their small fishing boat fleet in nearby waters.  The
Fourth Working Group of CNROP recognized that thosc stocks are being either {ully or
excessively exploited (FAQO, 1999).  'lhe recent decrease in the catch of major species groups in
spite of the sharp increase of boats for artisanal fisheries was thought (o support above
observation. On the other hand, the fishing rate calculated from the results of the resources
survey deemed low, which suggested that potential stock size in the coastat area was not small in
all Mauritanian territorial walers (Chapter 5), but indicated the room for further exploitation.

The present resources survey indicates a decline of the estimated stock size of the cominon
octopus in various areas (Table 9.1). The fishing efficiency of the trawl gear utilized in this
survey was low in catching organisms that hide in the sea floor like the common octopus, as it
was designed with the main objective of capturing demersal fin-fishes over the continental shelf
in a balanced way. However, the same gear and methodology were adopted in all the tow in
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this survey, and their relative stock size is meaningful. The one-year interval for comparison is
short, but if this decrease is indeed a fairly accurate reflection of the decrease of the stock size of
the octopus, then the stock is in a significant situation.

Table 9,1 Estimated stock size of the common octopus Octopus vidgaris by survey (in tonnes).

Phasc | (2000) Phase 2 (2001)
Sub area - . ——
Cold scason Warm season Cold scason Warm season
North i,415° 2,355 607" 1,825
Central 3,777 2,157 1,614 861
South 2,420 1,761 1,132 g04
TOTAL 7,612 6,274 3,352 3,521

Remarks.  *: Stock size at the 3 - 20 m stratum is not established,
¥¥: Stock size at the 200 - 400 m stratum is not established.

The trawl gear used in this survey was primarily destined for demersal fishes, and therefore its fishing

efficiency in capturing octopus was low. Hence, the valucs above are relative and are underestimated.

Results of the research conducted by the CNROP Fourth Working Group on the long-term
variation in octopus stock size have been published (FAO, 1999). According to those, at an
early stage, the octopus stock size un-affected by fisheries pressure was estimaled at 570,000
tonnes (confidence limits 500,000 - 800,000 tonnes), and the estimated stock size for 1998 was
90,000 tonnes. Even considering some eventual estimation errors, it is clear that the octopus
stock suffered a heavy decline as it used to be quite abundant.

When the above results are added up, we must conclude that the stocks of cephalopods
(particularly the common octopus) and demersal fish species are decreasing side by side and
simultaneously. In parlicular, the decline of octopus stocks was so drastic one could infer a
strong possibility of some degree of overexploitation.  On the other hand, as for the stocks of
demersal fishes in shallow waters targeted by artisanal fisheries, it is estimated that, except for the
vicinities of large cities, there is still some room left for exploitation.

In this section, diagnoses of the status of demersal stocks were made utilizing the result of
the survey and all available information.  Estimated stock size by target species, the quantity of
production, available biological information useful for the evaluation, and the management
measures proposed for each species were compiled for important species (‘Fable 9.2).  The table
also indicates under exploited species that could substitute the catch of regulated species.
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Table 9.2 Synopsis of biology, status of stock and necessary management of target species (A) snd a list of unutlized
and unexploited species (B) as determined through the cold and warm seasons surveys by Al-Awem in 2001,
(A} Tarpel spagies

Distnibution Trend oi [ishery resources
Survey ol T o sice ' ;
Species c’:] _Horzomal” ~_ Verueal st ‘:s‘“}‘ Al . L Current stats of Recommendations Remarks
Season N o § Depth siza” producten” Imperant biclogical features wiocks
’ o (Catchatle) (2000 -
Smooth-hound 2C @ 0 O 12. 34 4,572 ) Repraduce in shallow waters of the nerth area in warm ceason Ynowm } ek of cach siaustics
Muyrelus mustelus 2% [@) O 12-97 17,947 Shoreward migretion in cold seacon. ‘
Sencgalese hake T ® O O 27-333 2,350 Spawn in a long period ineluding the cold season in the centrals Tossibality of confi
Merluccius senegalensis W @ 0 O 91 -330 1580 | |y mge  SOUh ares Migsle deeper in warm sczson, Probably under  Cantrol the effort awaiting °‘_S:: e_; ‘;‘-:;q_f;’}‘;;mg:fc:
Benguels hake r 0 © O 37.513 3.593 v T - exploited mars precise evehuauons Vo is _m:m fpec
Merluceius poli 2w a8 C 93 . 330 10118 Spuwn in winter, Migrate decper in warm season. T >
Jehn dory o 2 00 15-171 1,405 i Spawn April-June in Mawritania ¥, December-February and May snkmown lack of catch and effort
Feus faber 2w 2 0O 0 34-256 2% wn Senegal ® Migrate ceeper in the warm season. statistics by species
Whate grouper aC @ C 8.21 136 ) Noth-south migrations. Smaller inéividuals found cnly in Guerexploited  Disperse fishung effoninot  lack of estch and effert
Epephalus gonius ity 3 o0 9.12 248 shallow waters in the south. locally 10 concentraie slakisties by species
Meagre e oo 10-33 1,193 . lack of =leh and effon
- Spawn i SJune, mi s feedinz vrknown - .
Argurosomis vaghas oy 55 0 6.7 331 Spavwn in the north Mar.-June, migrate south for feeding statusucs by species
West AlTican goatfish 2C o @ G-84 2,569 Sharsward migration in the cold scason own lack of 2stch zand cffort
Pseudupenels prayensts W o & 0 5.6t 1,395 WIS migr B ) statisTice by species
Biuesponed seabream c O 0 0 &84 8,237 Probably more thar two spawning seasons a vear  Foend mostly Lrlaewn ) lack of catch and effort
Pazrus caeruleosnarus oy e O O 6-39 28,353 in shallow waters. stalistes by species
Angela dentex s € 171 3 . . . e . . lack of cuich and «fTor
Dunter angolinsis o ® 141 . g0 ‘ e Soawning seemon long or hus two peaks  Distnbution sporadic. urknown . sustistics by species
Canary dentex 2G &) o 6.8+ 2759 [ 0 . leck of eatet
. N € O ! Mestly fourd in shaliow waters in the nonkh urknown - eck c.’f ichand E.ﬂbﬂ
Dentex canarinsis 2W @ O 0 3.59 932 satisuey by specics
Red pandora e Cc 0@ 653 4,531 ” lazk of caich and ¢ffort
; s twe peuks  Season micrati unknown - ; ;
Pagalius bellomi 2w 00 0 6-73 $.706 Spawning season Jong ¢r has twe peaks  Seasona! migration . claustics by speeies
~ - et = 3 T 7 . .
:::T?S:f::‘n mulie ,:t_;, bt -4 3 - - urknown - Stock size under estimated
Flathead grey muiler ac @ C 19.158 93 . .
N - - . - - i estimeres
Mugil cephalus W 3] 34 13 sknosm Stock slze unces e
Senegalese sole uled @ O 7.27 70 .
Fel :Jgs' nzgolensns ny =) Jan - Fourd oniy m shallow walers. ninown . Stack size underestimated
ea sonzgoians 2 &) 5-57
Europesn squid 2C C O 0o G- 8+ 808 538 Nentic distnbution. Shoreward migration for spewming in the Probutly flly to Broloical studhes needed
Lokigo vulgans w @ O O 12-134 s86 77 :oldseason®, over exploned B 1olog)esl studies ne
Common suttlefish 2C o 32 0 3.2 1,454
A : . . Prabubly fully 1@ - . .
4,494 Oce less than 20m ceep. Morthescuth migration. - H T E al sudies ¢
Sepia offcimais 3w 50 0 6. a6 555 CourT 1n less eep. Miorth-scuth migration over explotted Cenurol the efTort Biologies!) snudies needed
- EYs) B S = ' N . - StHbg
<omman otapys = 200 6249 0 Three areas of heavy concenwation observed Fresence of two Over exalostation Dl;:‘zf‘ the n“k':":g Cffof Stock sire wnderessimated
22,234 ver explonation  und sot increase the caich  Siock s1z¢ underesrim:
Ocropus vulgars W 2 20 3-317 2,447 nureditary independent cohans suggested i co:mcc:cunf e i
Southem pink shrim I @ 0 0 §-53 52 . . .
Pomaus npori i P g & o0 653 8 1,161 Ocowr in shallow waters less tuan 80m deep, unknown - Stock size underestimated
PRl alis 2w D O - 53 1
Deep-water pink shrim iy (ORI 71-333 30 . . .
P.:rppera i fong: ro.s:m ny S8 0 55.330 16 1630 Dismbuted 200400 m deep mainly. unknown - Stoek size underesumaled
apenadt L rOSIIS 2y ol - 33
Punk spiny Jobster S 3 353 22 )
Falinuris mauritantius oW @ 256.317 16 N - anknown - Stoek si2c underestimelod
Green spiny lobsier ¢ s3] 15 2 . . .
Fanulis repts i S o 19-15 09 + . unknown - Slock s1ze undersstimaed

Remarks 1) 2C: phase 2 gold season, 2W. pnase2 warm sedsorn, 2) N Northem area, C. Cenwra: area; S Southem area, 3) Estunated stowck size in onnes by 70 mm cod end
4) Production wn tonnes (chapter 5, 5.3 3), 5) Joase and Garcla {1586}, 6) Domain (1980), 7) Dun o2 at (1991), 83 Dia and Inejth (15913, $) Inegih (2001)
+ dana not avarlable, O Cocurred, 8 Ocowrrence of more than 50%.
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Table 8,2 continued,

E" Unutlized and uncxploted soceies
Distnbunicn Trenc ol ishery rescurees
, i rai®! Verucal Esamaled st
Species S,ux"\'cs1 ) Lonzomal erlics oze An‘r.uu . Imperzant Current siatus of Recommendatians Remarks
seuson’ ¥ & s D::plh {inclnde PW?_};;‘;:“ biologrcal fratures SI0CKS T
{m) recwrement) -
“Shornose greencye i C o O 72-333 5176 v
Chiorophthalmus ggasan W c o0 01 .330 7159
Biackpelly roscfish 2C 8 @ C o2 .333 16,652
Helicolenus dactylogrerus dacpylopterus W 06 D 81 -330 2,049
Offshere rockfish et Q08 < 69333 2,849
Ponarus kbl oW oo & o] .33 3,174 PRV
Thinlip splifin T O © O 5.3 §,198 T;‘:;‘:bﬁ I
Sunagrops microlep:s W O & C© 9] - 330 2,074 ncgllmbic | Ercourags fishery 1o Miosi species have potential
Bigeve grunt 2 o 0O @ 6-71 4,836 among R — | Negleeted and merease the caich of commereyal value, nesd 1o
Brachvaeairis surtus W o D8 £.03 4,585 \neidental ! unuulized Develon method T indrease uy in¢reasing local
Ruhberlip snunt ¢ @ O C 5-93 4,069 catches and cammereial value conFumplion
Plectorinnchus meditarraneus 20/ o o 0 %-69 73,394 ducarded
Senegal seabream C 2 0 € 65-27 101,262
Caplodus bellemit Y 2 0 & 6-37 95,882
Lesser African threadfin 2C 0O @ O 6.36 7,292
Goleoides decadactyius 2% oo C 5.66 7,405
Largehead hatstail 2C O 0 ® 10-333 10,081
Trichiurus lepturus W 06 O 10- 230 1,834 !

Remarks. 11 2C: phase 2 cold scuson, ZW: phase2 warm season, 2) N: Northem ares, C Central area, S: Scuthern ares, 3) Estimated stozk s12¢ in 13nnes by 70mm cod and,

4 Nemnal eateh in ronres (chapter 5, 5 3 30, 5) Estimated Jto¢k siZe in onnes by 20mm ¢overnel.

-2 data not svailable, O Appeared, @ Sppearance of more than 30%.
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9.4.1

Goals and prineiples of resources management

When planning the management of resources in the IRM, it is believed to be appropriate to
give top priority to the recovery of the octopus stocks that is very important commercially
and is in a critical situation. Bottom trawls, the major method utilized by industrial fisherics
aimed at demersal species, are being operated for catching octopus, but aiso capture other
boltom specics in the process. Regulation of the cxcessive harvest of octopus by trawlers
could lead to an increase in the eftort for catching other species, although it is not easy to
predict to what extent this shift in fishing effort may occur,

The goals of resources management can be divided into: (i) the achievement of an ideal level
of resources; (ii} the maintenance of the current stock situation; and (iii) the assurance of a
minimum level of the resources to avoid a collapse of the stock. Here, with reference to the
conclusions of the previous section, urgent countermeasures are thought to be necessary to
prevent the depiction of octopus stocks, thus advocating item (iii) as the main objective of
resources management.

As for the effective utilization of specific sea area, its advantage should be taken inio account
for a full and practical use of the productivity.  If a specific area is excessively exploited, the
ettort should be diftused to elsewhere, and if surplus production existes there, it should be

utilized without waste.

When regulations of catch or fishing effort are advocated, the reduction of the catch and
fishing effort of trawlers becomes an important objective, from the standpoint of the power of

the influence exerted upon the resources.

When both industrial and artisanal {isheries exploit the same resource, a lack of reserve stock
leads to a disagrcement in the respective interest of each actor. It should be clear what is the
order of priorities: whether it is the maintenance of fishing right fees, whose returns make up
for some 25% of the National Treasury forcign cxchange revenue, and the significant
earnings in forcign currency from fishery exports by the industrial fisheries, or the
employmen{ generated by artisanal fisheries and social consequences thercin {sce Chapter
8.1
Methodology of management

Resources management through the regulation of catch amount and its feasibility

in the IRM

Resources management can be actualized through two major methods; the “output control”

which regulates the amount of catch directly and the “input control” which regulates the effort.

Mathematical models are the first to be sought for when output control is being tried to

introduce. In the case, preliminary calculations are possible, but the calculation process admits

too many hypotheses, it is difficult to be accurate enough to the degree of becoming the basis of

resources management. Due to the current lack of accurate information of the catch of each

species, as well as the lack of quick reporting system, it seems impractical to straightforwardly

infroduce such a management method. In addition, trawl is not a selective gear, therefore the
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difficulty of the management by specics should also be considered. In the IRM, as stated in
Chapter 8.1, a number of management measures are already in force, such as restrictions of the
purchase of fishing vessels, limitations to newcomers by not granting licenses, control of fishing
effort by taxation, restrictions of fishing grounds, etc. All those are measures aimed at
indirectly controlling fishing effort, but no restriction to the upper limit of catch size has ever
been applied.  This is a reflection of the present situation of the fisheries of IRM.,

9.4.2 Socio-economic considerations related to resources management methods

9.5

The Mauritanian fisherics are primarily oriented towards exports (Chapter 8.1). A process
of increased vertical integration is taking place and local exploitation patterns are greatly
influenced by the demand in foreign markets. The sector employs some 30,000 persons —
directly and indirectly — almost half of who are in jobs on land. Many fishers are migrating
according to the fishing scasons and foreigners play an important rolc in the artisanal fishery. It
should also be noted that there are important differences in the structure of the fisheries and of the
marketing systems between different geographical regions.

Based on an analysis of existing fishery management measures, one could verify that in the
IRM, from [970 to the present day, their objective was threefold: protection of resources,
optimization of revenucs gencrated by the fisheries sector and creation of employment
opportunities. Those goals were ambitious while having mutually contradictory aspects at the

same lime, so the need for clearly ranking them in order of priority was pointed out (sce Chapter
8.1).

For a management measure to be effectively observed, it is necessary that the responsibility
involved in the management be shared among the authorities, official agencies and related
private partics in concern.  n other words, from its very conception, this kind of partnership
management must aim at the necessity of the various concerned parties accepting the project and
being aware of their responsibility with regards to their own profits (sec Chapter 8.1).

Proposals for resources management
The introduction of management measures that direclly regulate catch size is thought to be
premature.  Instead, if regulations are the right route, methods for controlling fishing effort are
believed to be more realistic.  Historically, those have also been adopted in Japan.
Management measures centered on regulating fishing effort are proposed below.

A proper choice of a procedure for resources management would include as many
management methods previously adopted by the [RM as possible.  Today, standing on the fact
that the decline of resources is already clear, catch should be substantiafly decreased. And, for
an efficient management to take place, the resources management currently in force should be
redressed into a direction that strengthen Lhe weak spots, indicating the aspects to be inproved.

[t is here proposed that a realistic resources management measure must from the very start
not aim at perfection, but refer to the sustainable utilization of resources, shifting from a
measure agreed upon by the related actors into practical action, monitoring its results amd
turning over in feedback to the creation of consensual form of the next management policy.
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9.5.1

Lventually, an increase in resources could allow for a slight increase in fishing pressure, and &
decrease in resources should lead to a corresponding decrease in pressure, so stall adjustments
should be properly reiterated.

Reduction of fishing effort in bottom trawl fisheries

The targe catch size of trawl nets that are non-selective, and the continuous overfishing by it
over many ycars are the main cause of the decline of octopus and other demersal resources.
The first measure to curtail the decline of demersal fishery resources, especiaily octopus stocks,
is to reduce the catch by trawl nets.

To reduce the catch of bottom trawlers, it is necessary to reduce fishing effort. like in TAC
(Total Allowable Catch), a control of catch by species does not fit in the present situation of the
i(RM. This study qualitatively indicated that the greatest problem affecting Mauritanian
fisheries was the excessive fishing effort of botlom trawl, but its results were not sufficient to
permit suggesting a speoific rate of reduction in fishing effort.  Particularly with respect to the
common gctopus, as the fishing efficiency of the gear used for the resources survey is quite low,
the estimates for octopus stock size are not realistic, It has been previously stated by the
CNROP Fourth Working Group that the fishing effort tor octopus should be reduced by 25%
(FAO, 1999). Since those results have been widely discussed in the country, it should be time
to put them into practice,

As a method of curtailing effort of trawl fishery, a decreasce in the number of licensed vessels,
or of foreign vessels entering the area, or else the cstablishment of a closed fishing season, could
be suggested.

Biological closure: extension of the period and/er an additional closure

This policy was implemented in the IRM in 1995 and had as its focus the most-important
common octopus, and it scems to be a feasible, superior regulatory measure compared to other
strategies.

During the period of closure (September to October), trawlers that harvest octopus are
detained in the harbor and there is little need of actually patrolling the fishing grounds.  Thus,
control is relatively fair. IF TAC is determined for each species, and in a strict form, it is
possible to have unselective rawl fisheries induced to discard their catch of prohibited species.

The current two-month period for the biological closure has been useful for the adjustment
of commercial circulation and maintaining the price ot the coinmon octopus (see Chapter 8.1).
But, it has not in fact led to any substantial decrease in catch, because fishery operators utilize
the period for a furlough, vessel repair, cte. in the year-round operational cycle. It is necessary to
devise methods to exicnd and reorganize this closure period, with the objective of eflicient
decrease in the catch of demersal species including the coimmon octopus. it is advisable to
protect the common octopus in the most vulnerable period in its life cycle, particularly when it
shifis toward a benthic life. According to the life history of the comunon octopus clarified by
[nejik (2001), the recruitment of the cold season cohort happens in November-December, when
small-sized individuals are heavily harvested. On the other hand, the recruitment of the warm
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scason cohort takes place in May-June, The period of November - December and/or May - June
could be added to the current closure period. This procedure could be tentatively tried at first for
three consceutive years, with a continuous monitoring of the status of octopus stocks and
subsequent revision of' its direction.

Regulation of minimum catchable size

This regulatory measure, together with mesh-size regulation, aims at the protection of
immature individuals: with no change of fishing gear or methods, it forces all individuals
smatler than the regulation size to be released if captured. For the target species in this study, the
minimum catchable size and the biological minimum (the length at first maturity) obtained from
the results of the resources survey are listed below (see Table 9.3).

Table 9.3 Minimum catchable sizes and biological minimums of target species.

Biological minimum

Species Minimum catchable size (minimum size in each season)
Merluceius spp. 30emTL Mertuccius senegalensis:  28emTL
Pagrus spp. 18cm Tl Pagrus caeruleostictus: 8- 19¢mbl,
Pagellus spp. [8emTL Pagellus bellottii: & 1lemFL

Sepia spp. 13emML Sepia officinadis: % 1lemML., o l4emML
Octopus spp. 500g Octopus vulgaris: ¥ 8cmML, 6cmML

2.5.4

The biotogical minimum of 6 cm for the common octopus would correspond, according to
the length - weight equations (Chapter 3, Figure 3.82), to a body weight of 180 - 260 g. The
current minimum catchable size for the octopus was derived from the size at 50 % of individuals
mature, and it is safer than the regulation based on biological minimum. Thus the current
regulation inclucling the common octopus is rational, and this should be continuously enforced.

In order to expand this regulation into other species, the results of the present survey are
useful.  Currently the regulation is not focused on species, but on species groups.  Regulation
should seriously consider the biological information pertaining to each species, and as much as
possible be extended to the species level, so as not to lose its biological meaning,

Regulation of trawl net mesh-size

One of the objectives of mesh-size regulation is to prevent the capture of individuals yet to
reach maturation length (that is, under the biological minimum), thus preventing a growth
overfishing. Ideally, the mesh-size should be big enough not o capture immature individuals.
The current mesh-size regulation enforced in the IRM establishes a cod-end mesh with a 70 mm
for trawl nets, and a 50 mm mesh-size for shrimp trawl nets.

The results of the present survey, with Lig/Las-Y 05 values of the target species to a cod-end
with nominal 45 mm and 70 mm mesh-sizes and respective biological minimum, are listed in
Table 9.4.  For species with unknown biological minimum, data from the literature were used.
Here, Lsp indicate the size at which 50% of the individuals that passed through the net mouth



was retained in the cod-end.  Likewise, Lis - Las correspond the size range of 75% and 25%

retentions. The smaller the value of 145 - Lys, the more sharply inclined is the selectivity curve,

Table 9.4 Biological minimums and mesh selectivity parameters of target species,

o Lso/L.75-Las{cm) . .
Specics Biological minimum
45mm cod-cnd 70mm cod-end

Merluccins senegalensis 8.8/3.0 21.3/4.9 24cm, £ 28cm  (Maurin, 1954)
Trachurus trecac 12.5/2.4 18.1/6.1 £22emlL

Argyrosomus reging - 17.0/2.5 o'72cm, $ 82cm  (Tixerant, 1974)
Psendupencus prayensis 9.9/2.8 18.2/1.0 £ ltemFL

Pugrus cacruleostictus - 11.5/2.2 2 19emFL

Dentex canariensis - 14.8/1.9 {21emFL

Pagellus bellowii 8.2/3.8 15.6/2.0 21 1emFL

Loligo vulgaris 6.6/1.8 8.4/4.6 ' 12emML, § 12emML
Parapenacus longirostris 9.5/1.5 - 6.5cm TL (Burukovsky ef al.,1989)

Based on Table 9.4, for five species among the scven fish species listed, except for the West
Alrican poatfish Pseudupeneus prayensis and the red pandora Pagellus bellottii, the 70 mm
minimum mesh is evidently too small.

For the target species with the results of more than two kinds of cod-end, the mesh-size at
which 50% of individuals of biological minimum to be retained was preliminarily determined
and the effective mesh size was indicated (Chapter 4, Tablc 4.3 and Figure 4.11). This value
can be considered the ideal mesh-size for the protection of the resovree in question.  According
to the result, the mesh size which 50% of the individuals of biological minimum of three species
— Cunene horse mackerel Traclugus trecae:}04mm, blue-spotted seabream Pagrus
caeruleostictus: 92mm and European squid Loligo vidgaris: 107mm — to be retained was larger
than the regulation mesh-size of 70 mm.  If the protection of those species’ stocks has priority,
it is necessary for the present regulation of 70 mm mesh to be enlarped.

As for the 50 mm mesh shrimp trawl, many immature fish were indeed caught before they
have a chance to reproduce. If it is not possible to have the same mesh size regulation with
bottom trawls for fish because of commercial aptness, a Canada type shrimp trawl net that

selects shrimps from the catch, for instance, or another such device should be used (see Chapter
4),

9.5.5 Regulation and efficient afilization of specific arca

Regulations on fishery operations in the EEZ of the IRM are based on many Government
ordinances, and define the 19°21' N parallel as dividing the coast into the Northern Region and
the Southern Region. Here, the efficiency of such regulations on demersal resources is tested
in the light of the survey results, bringing out some points to consider. As related in 9.3,
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productivity of the sea area should be fully utilized. If the sea area is excessively exploited,
regulations should be conceived, and conversely, when the resources have some surplus, aclive
exploitation should be considered. The acw Government Order issued in July 2002
substantiating the law 2000-025 designates areal division that is different from the division

shown in Fig.9.1.
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Figure 9.1 Operational area regulations on the Northern
Region of the EEZ of the IRM.




(1} Northern Region (north of 19°21'N) — Sub-regions 1 and 2

Sub-repion 1 is a sea area in the Banc d’Arguin National Park (PNBA) and all fishing
operations by molorized boals are prohibited there. In Sub-region 2 all trawl operations,
cephalopod traw] [ishing by U vessels and fishing of cephalopod and demersal fish by non-BU
vessels, are banned. These two sub-regions are included in the 3-20 m stratum in the “Northern
coastal arca” of the present survey. According to the Phase 2 cold and warm season surveys, the
stock size in the Northern coastal area accounted for 52-63% of the total stock size in the entire
area, and 76-97% of the stock size in the Northern arca (sec Chapter 3, Table 3.20). It is highly
probable that Sub-regions I and 2 is an important source of supply of a given demersal species
for the entire area.  Particularly, the importance of the PNBA as a natural reproduction site is
well known, and current restrictions should continue.

(2) Northern Region — Sub-regions 5 and 6 and regions within 3-20 wiles from the coastline
These sub-regions are included in 20-400m strata in the Northern offshore area of the present
survey. The stock size in the Northern oftshore area was, in Phase 1, about 28,000 fonnes in
the cold season and some 45,000 tonnes in the warm season; and, in Phasc 2, about 7,200 tonnes
in the cold season and some 66,000 tonnes in the warm season (Table 3.20).  Among the target
species, those important for both EU and non-EU fishing vessels are cephatopods, hakes,

shrimps, lobsters - and the chronological change in the stock sizes of these species are shown in
Tuble 9.5.

Table 8.5 Estimated stock sizes of main target species at the 20-400m strata in the Northern

offshore area by survey (in tonnes).

) Phase | Phase 2
Species
Cold season  Warm season  Cold season Warm season
tHakes
Merltuccins spp. 2,547 1,287 2,236 1,496

(M. senegalensis and M polli)
Other target lishes

Pageltus bellostii 2,012 3,483 A58 7474

Mustelus mustelus 73 2,174 80 8,086
Ceplurlopody

Loligo vulgaris 644 2,490 331 1,138

Sepia officinalis 21 184 21 230

Octopus vulgaris 1,415 2,355 458 1,758

Crustaceans

Penacus notialis 1 6 + 4
Parapenaeus longirosiris 5 56 9 43
Palinnrus manritanicns 4 6 0 19
Panalirus regius 0 0 0 0

Remark. +:less than | tonne.
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In the Phase 2 cold season, the 200 -400 m stratum was not surveyed, and its stock size was
not included. For this rcason, the stock size of hakes Merluccius senepalensis and M. polli,
deep-water pink shrimp Parapenaens longirostris and pink spiny lobster Pedinrus mauritonic s
are undevestimated.  As previously mentioned, the fishing cfficiency of the gear used was low
in catching octopuses, shrimps and crabs, but as {he survey was done with the same equipment,
the relative stock size of these species was believed to be fairly stable.  Results indicate that the
stock size of the common octopus has evidently sulfered a sharp decline.  'To prevent a collapse
of octopus resources, in depths down to 200 m where the species is mainly distributed, it is
desirable that fishing operations targeting the cominon octopus and the use of gear that has it as
by-catch be, at the very least, regulated for some peried.

(3) Southern Region {south of 19°21'N) -- Sub-region 2 (within 6 miles from the coenstline)
Most of this Sub-region is included in the Central and Southern coastal areas, as deflined for
this survey, that is, located at the 3 - 20 m stratuin (a portion south of NKC includes the 20 - 30
m stratum).  Trawl operations are prohibited in this Sub-region.

In the Phase 1 warm season and Phasc 2 cold and warm scasons, at the 3-20 m stratumi in the
Ceatral and Southern arcas, the stock size of demersal species was, respectively for each season,
46,000 tonnes, 64,000 tonnes<nd 36,000 tonnes. The stock size at the 3-20m stratum occupied
30%, 52% and 28% of the total stock size in this area respectively (Table 3.20).  The total stock
sizes of main target specics are listed in Table 9.6.

Table 9.6 Estimated stock sizes of main target species at the 3-20m stratum in the Central and

Southern areas by survey (in tonnes).

Species Phase | Phase 2
Warm season Cold season Warm season

Fishes

Pagrus caerulcostictus 2,049 4454 1,639

Pagellus bellottii 525 1,041 ti

Pseudupencus prayensis 973 2,374 929
Total other target species 4,229 809 336
Total fishes 45,007 62,959 359018
Cephalopods

Loligo vulgaris 0 272 0

Sepia officinalis 389 400 149

Uctopus vulgaris 375 206 146
Crustaceans

Penaeus notialis 28 68

Panulirus regius 5 2 8

Remark. This stratum was nol surveyed in the Phase | cold scason

To protect the resources of demeysal fishes, common octopus Octopus vulgaris and green
spiny lobster Panudirus regius, trawls in this Sub-region should continue to be banned.
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(4) Southern Region — Sub-regions within 6, 12, £5, 20 and 30 miles from the coastline
These Sub-regions are included in the Central and Southern offshore arcas of this survey
{except the 400 - 600 m stratum).  Estimated stock size of demersal species in this offshore arca
wis about 89,000 tounes, 106,000 tonues, 59,000 wines and 93,000 tonnes respeetively (sec
Table 3.20).  The estimated stock sizes of main target species arc listed in Table 9.7.

Table 9.7 Estimated stock sizes of main target species in the Central and

Southern offshore areas by survey (in tonnes).

Phasc | - Phase 2
Cold season ~ Warm season  Cold season  Warm scason

Fishes

Merluecius spp. 8,718 12,291 5,244 5,041

Zeus faber 2,699 281 1,260 233

Pagrus caerufeostictus 185 361 278 308

Pagellus bellottii 1,601 13,633 3410 8,461

Pseudupeneus prayensis 720 2,304 261 1,164

Total other Larget fishes £,584 1,051 152 610
Totai fishes 82,640 99,039 54,739 90,576
Cephalopods

Loligo vulgaris 90 1,474 88 444

Sepia officinalis 52 575 23 199

Cetopus vulyaris 6,197 3,543 2,540 1,539
Crustaccans

Penacus notiafis 7 4 6 17

Parapenaeus longirostris 346 175 150 [62

Palinwrus manvitanicus 0 0 22 0

Panulirus regius 0 0 0 O

Remark. 400-600 m stratum not included.

The stock sizes of many species undergo seasonal changes, but comparing the cold scasons
of both Phases, there was a decrease in Phase 2. Remarkably, octopus stocks did not change
with the season but declined over time.

Presently, trawl operations are banned within the 6 miles mark (the limit for shrimp trawls is
3 miles), and expanding the prohibition offshore is believed to be an overall effective way to
protect nol only the octopus but also all other demersal resources.  Shifts in this direction need
ofticial support to give priority on the promotion of inshore artisanal fisheries.

(5) Development of artisanal fisheries in the Southern Region south of NKC
In the past, the cfforts of artisanal fisheries in the IRM have been excessively concentrated in
the Northern Region, but given the opportunity, diluting the fishing effort into the Southern
Region south of NKC is preferable.  Here, the characteristics of the resource (quantitative and
qualitative) in the Southern area were analyzed, utilizing the results of the cold season survey in
Phase 2, and the possibilities of development were discussed (Table 9.8).  The Southern area as
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defined by the resources survey (16° 04' - 177 39' N) has a northern limit at about 52 km south of

NKC (187 07' N), and is somewhat discrepant from the arca normally called Southern Region.

Table 2.8 Demersal resonrces components and their vertical distribution in the Southern area in

the PPhase 2 cold season.

_ Fishery Sloc_k size &:rticu] (iisﬂ)xlli0|1 of stock (m)
Specics (Source: Fish Base) in 3-30  30-80  80-200  200-400
tonnes**

Plectorhinchus mediterranens Commercial 6,989 @J‘% 2% (0.1)% 0%
Brachydeuterus auritus Conunercial 3,947 (0.2) Y 0
Chlorophthalinus agassizi Commercial 3,019 0 (0.1 94 6
Galeoides decadactylus [;(ﬁ::{?;gll lc::ll-oir;‘.i::),ked 2,281 0 0 0
Pomadasys incisus Minor commercial 2,136 4 0 0
Pagellus belloteii* ggﬂlg;‘{l"“i“k important 2,128 6 (0.1) 0
Pagrus eneruleostictus® Commercial 1,737 l 0 0
Hoplostethus cadenati Commercial 1,592 0 0 0
Trichiurus lepturus |f1f:.%(l=l.l.yo(:0:.l::}3;i:q[lt(_. . 1,371 I_E(-_)] 38 10 2
Fontinus kuhliif Commercial 1,335 0 1 @ 2
Octopus vulgatis*® (ITighly comwmercial) 1,132 l 47 51 0

Merfuccius poli(*) Minor commercial:
fresh, [rozen, fish meal or 1,116 0 34 44 22

oil
Synagrops microlepis 1,005 0 12 @ I
Dentex macrophthalmus Commereial 966 0 51 48 (0.4)
Feus faber* g;r;:merciali excellent 732 2 28 0
Psendupeneus prayvensis® Comwercial 382 26 Y] 0
Sepia officinalis* (Highly commercial) 153 [] i 0 0
Parapenaeus longirostris* (Commercial) 286 0 3 43 @
Total 50,413 56 14 21 9

Remarks. *: tarpet species, *#: stock size including uncaichable small size individuats.

The stock size in the Southern area of 50,000 tonnes represents 14.3% of that of the entire

survey arca and cannot be said to be abundant.

However, most of the high-ranking species are

commercially imporiaat, and the possibililics of their exploitation should be high, particularly at

the 3 - 30 m stratum that accounts for 56% of the stock size in this area.

From the standpoint of

the characteristics of these resources, this rcgion is suited for the development of coastal

artisanal fisheries.

Among the policies deemed necessary, it is believed that thuse concerning the improvement

of productivity and the consolidation of fishing villages should be implemented in N*Diago area



as a priotity.  The reasons for this are:

1) Suitable geographic position.  Following NDB and NKC southwards, the development
and promotion of fisheries in N'Diago would create one base in each of the regions —
Notthern, Central and Southern —, providing a good geographical balance.

2) The economic expansion of an undeveloped arca depends on the development of
specific sites with very suitable conditions as a rule. N'Diago is the only village south
of NKC with a history of fisherics, although there are few fishermen operating in the
area af present.  But, at the very least, if is endowed with technical resources conducive
to its development,

3) The region at the mouth of the Senegal River is rich in productivity, and resources such
as mullets Mugil spp., meagre Argyrosomus regius, Senegalese sole Solea senegalensis
or southern pink shrimp Penaeus notialis are believed to exist there. In N'Diago, it is
possible to expect inland water resources to be cxplored, particularly as the riverine
region (which includes the river mouth) could be a site [or development and promotion.
Sixteen species of fishes have been reported, by a credible source, to be distributed in
inland waters including artificial lakes and have capacity for exploitation (Chapter 8.1},

These 16 species arc : Wahrindi Synodontis schall, North African catfish Clarius
gariepinus, Nurse tetra Brycinus nurse, Labeo senegalensis, Niger barb Barbus fourcani,
Hyperopisus bebe, Petrocephalus bovei, Senwitundu Bagrus docmak (syn: Porcus
docmac), Mango tilapia Sarotherodon galileus, Silversides Alestes baremoze, Nile
tilapia Oreochromis niloticus, African carp Labeo coubie, Mormyrids Mormyrus rui)?e,
Elephant Yish Pollimyrus isidori , Bayad Bagrus bajad (syn: Porcus bayadi) , and
African butter catfish Schilbe mystus.

(6) Development of industrial fisheries on the continental stope
The exploitation of resources needs they be first discovered and their worth evaluated for
commercial utilization.  Resources survey over the continental slope, in waters deeper than 200
m, could not be satisfactorily conducted due to various reasons. Through the analysis of the
data from the Plase I warm scason survey, the resources on the continental slope werce
qualitatively and quantitatively evaluated. Main species at the 200 - 400 m stratwm are shown
in Table 9.9, with their relative abundance by area.



Table 9.9  Demersal resources componcents on the continental slope (200 - 400 m stratum)

in the Phasc t warm scason,

Stock size  Geographical distribution of stock

Species Fishery* in
tonnes** North Cenfral  South
Helicolenus dactylopterus Comumercial: fresh 28,086 32% 63% 5%
Merluccius sencgalensis Highly commercial 10,100 12 69 19
Chiorophthalmus agassizi Commercial: fresh or 6,900 3 71 27
fish meal
Syragrops microlepis - 5,057 3 68 29
Caelorhinchus caelorhinchus  Minor commercial 3,448 52 36 11
Capros aper Of no interest 2,360 98 2 0
Parapenaens longirostris (Commereial) T 26 29 45
“Others - 8688 - 32 41 21
Total 65,328 26 60 14

Remarks. *Source: Fish Base<http://wwiv.fishbase orp/>, **stock size including uncatchable small size individuals,

9.5.6

Out of the stock size at the 200 - 400 m siratum, 65,328 tonnes, 58% were attributed to the
two top-ranking species, and 86% fto the six highest-ranking species in the table. Specics
considered to have commercial value are four: the three top-ranking ones - blackbelly rosefish
Helicolenus ductylopterus, Senegalese hake Merluccius senegalensis (identification uncertain,
may include S. polli as well) and shortnose greeneye Chlorophthaimus ugassizi - and the
comparatively less abundant deep-water pink shrimp Parapenacus longivostris. The thinlip
splitfin Syrugrops microlepis is a small fish (maximum SL 16.5 cin, according to the Fish Base),
but its biomass is quite large, and it is thought to support the production of piscivorous fishes.

Today, of these resources found on the continental slope, Senegalese hake is specifically
caught with licensed EU vessels, and the specics is presumed to be fully exploited.  However, if
the EU countries withdraw from this f(ishery, the specics should be a new target for

Mauritanian-registered fishing vessels.

Actually, a feasibility study is necessary even before fishing vessels start o operate.  About
60% of the exploitable resources are distributed over the Central area (17°39' - {9° 15'N), and it
is necessary to establish a base around NKC for actual operations to be launched. The
establishment of such a base in the region south of NKC is a priority matter for the JRM
Government, and it also could be an effective foothold for the development of sea fisheries.

Consolidation of the system of resources management

For the smooth operation of resources management as a system, the coordinated action of
three elements is necessary: (i} monitoring, (i) control, and (iii) surveillance. OF those three
items, some technical considerations on monitoring are proposed here,



(1) Periodic resources surveys with research vessels

1)

2)

For an appropriate resources management to be taken into effect, it is necessary to regularly
conduct the monitoring of the status of resources, and revise the management guidelines upon its
results.  Particularty when there are no fishery statistics by specics, surveys by research vessels
arc of great importance.  Routine surveys should be conducted, and their results must be made
public. Technical problems related to the surveys and considerations upon them are presented
below, accompanied by the technical limit of the present survey.

Problems of the fishing gear (beam trawl) aboard the Amrigue

A comparative test with the two research vessels, the Al-dwam and the Amrigue, revealed a
great difference in fishing capacity between them, and the relative fishing efficiency by specics
was impossible to determine (Chapter 3).  ‘The A/-Awam could not operate safely in inshore
waters shallower than 8 m, particularly in the L.évrier Bay and Banc d'Arguin region, for which
accurate stock size cstimates arc necded in the future.  For that, instead of the beam trawl
aboard the Amrigue, a more efficient bottom trawl net would be required, and comparative
experiments of fishing efficiency could be conducted, finally determining the relative fishing
efficiency by species.

Sampling limitations of the trawl gear aboard the A/-Awam

The bottom trawl net utilized in the survey had been designed to be used over the
continental shelf, targeting mainly fin-fishes. The limits of operational capacity of the
Al-wam and limits of sampling ability of the aforementioned gear will be discussed in five
aspects that follow.  Some of the results strougly reflect those limitations (for some species,
stock size could be underestimated), and possibic countermeasures in the future are discussed
below,

a) Operationat difficultics on the continental slope of depths over 260 m (particularly,
over 400 m)

Resulls: In the Phase 2 cold season survey, there were some unoccupied stations in a
portion of the 200 - 400 m stratum, and no operation at the 400 - 600 m stratum. Asa
consequence, the stock sizes of three target species - Scncgalese hake AMerluccius
sencgalensis (in Phase 1 quitc possibly mixed with M pollii), deep-water pink shrimp
Parapenacus lougirostris and pink spiny lobster Palinurus mauritanicus — were
presumably underestimated, and the West African geryon Chaceon maritae did not
appear at all.  The missing operations at the 400 - 600 m stratum brought an
mformation gap related to the development possibilities of unutilized and unexploited
resources.

Suggestions: For depths over 200 m, particularly over 400 m, the survey should employ a
boitom trawl net for the continental slope provided by JICA.  Also, the relative fishing
efficiency between two kinds of bottom trawl nets should be evaluated. Tie fishing
efficiency of the bottom trawl net should be very low in the capture of the West African
Geryon, Parallel operations with JICA-supplied crab traps could be conducted to test
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relative abundance,

b) Low fishing cfficiency on demeysaf species particularly those closely associated with
the botten (shrimps, octopuses and Matfishes)

Results: Due to the poor efficiency of the gear used, the stock size of species closely
associated wilh the bottom such as southern pink slwimp Penacns notialis, common
octopus Ocfopus vulgaris and Senegalese sole Solea sencgalensis was presumably
underestimated.

Suggestions: The southern pink shrimp obviously, but also the previously mentioned
decp-water pink shritap Parapenacus longirostris and the pink spiny lobster Palinurus
mauritanicus, in addition to the Sencgalese sole, could probably be better caught with a
shrimp trawl net provided by JICA,  The common octopus and Scnegalese sole could
be caught with a trawl net with a series of tickling chains along the ground rope, or with
a net with rings attached.  The catehr of benthic species can be increased if they remove
the bobbins and the balls from the ground rope.  Then the relative efticiency with the

net utilized in the present survey could be determined.
¢) Operational difficulties in rocky arcas

Results: Fishing was carried out over flat rocky areas, but no operation took place over
sloped rocks to avoid gear damage. Of the specics targeted by the survey, mainly the
stock size of important reef species such as the pink spiny lobster Paolinurus

mauritanicus are most probably underestimated.

Suggestions: The lobsters in reef areas can be sampled with JICA-supplicd lobster traps, if

necessary, and distribution and relative abundance could also be investigated.

d) Possible undercsiimates in inshore waters shallower than 8 m and the water column
above the net mouth

Results: The draft of the Al-dwam and her big otter boards do not atlow her to operate in
waters shaltower than 8 m. Therefore, the stock size of the species which oceur in
habiats shallower than 8§ m (comprised 3-20 m stratum) or utilize coastline as their
migratory route — Senegalese sole Solea senegalensis, Nathead mullet Mugil cephalus,
narrowhead grey mullet Mugil capurrii, smooth-hound Adustelus mustelus, white
grouper Epinephelus aeneus, meagre Argyrosomus regins (except tor golden grey mullet
Liza aurata, which was absent) - was most probably underestimated.

Also, fishes distributed in the water column above the net mouth (about 2 m)
could not be evaluated correctly in this survey. OF the target species, benthopelagic
species such as John dory Zews fabern, Cunene horse mackerel Trachurus lrecae,
bluespotted seabrearn Pagries cucruleosticins, Canary dentex Dentex canariensis,
meagre Argyrosomus regius, flathead muliet Mugi! cephalus, narrowhead grey mullet
Mugil capurrii, as well as common cuttlefish Sepia officinalis and European squid
Loligo vidgaris, since they are distribuied above the level of the net mouth, should also
have had their stock size underestimated.
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Suggestions: Arcas shallower than & m can be surveyed with a small trawl designed for the
Amrigue, as mentioned before,  Distribution and relative abundance should be studied
by using gill nets as well.

¢) Trawl speed

Results: Among the target species, there is a strong likelihoad of large individuals (old fish)
that can swim faster than 3 knots (very much possible for the white grouper
Epinephelus aenens or the meagre Argyrosomus regius) have mostly escaped being
caught.  Therefore, their stock size was probably underestimated, and length

composition may have been inaccurate.

Suggestions: The comparison between catches of both the trawl net used in the survey and
a gill net would allow knowing the length composition in the nature.

3) Selection of survey period for the resources survey

The cooperative resources survey in 2000 and 200! was carried out in the cold season
(April - May) and in the warm scason (Scptember - October). However, for the proper
monitoring of year-round change in the stock size, and also for obtaining complete biological
information on target species, surveys should ideally be done four times a year (cold season,
cold-warm transition, warm season, warm-cold transition).  Fortunatcly, thc CNROP
conducted her own surveys in the transitional periods, overall allowing almost ideal resuits.

in the future resources studies, it is desirable that four surveys per year be conducted.
4) Survey area selection: necessity of sarveys covering a wide area

The geographical distribution of the specics targeted in this survey is not always confined
to the territorial waters of the IRM, but is siraddling (see CPUA distribution map) in some
cases. A survey over a much wider area could establish the distribution limits of a resource
unit (population) and clarify the life history of target specics.  Such a survey will be possible
through a bilateral or an international fisheries organization, with the participants working

simuftaneously and using identical methods.

(2) Establishment of data on age, body length and hody weight

With a continuous measuring the body length of individuals caught and tanded, the current
slatus of the resource can be analyzed to a certain extent even if other information is unavailable.
Information on body length and age is indispensable for a diagnosis of the status of resource or a
quantitative evaluation of it. Body lcngth measurement does not need expensive, high
technology machinery or equipment: a single fish measuring board is sufficient for its realization.
It is propopsed that the periodic surveys currently being conducted by the CNROP at landing
sites should add body length measurement into the menu. The method could be the same
card-punching method used in the present survey.

Although the poal was not achieved in this Study, the elucidation of the length/age
relationship should have lead fto establish age composition by cohort analysis of size
composition. [f surveys aboard research vessels are conducted every year and body length are
continuously measured, recruitment of cach year could be actually determined, altowing the
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tdentification of the dominant year class.

(3) Consolidation of catch statistics

This question has been repeatedly pointed out.  Tor an efficient utilization and a rational
management of resource, it is essential to know the catch of cach species.  Because fishery
statistics in the [RM have not been tabulated by species, it is not possible to trace catch size by
specics.  In the future, it is definitely necessary to calculate the total allowable calch (TAC) for
each species.  In preparation for that, at the earliest opportunily possible, a reconstruction of the
data gathering system is proposed, with information of monthly catch and fishing effort both by
species and by type of fisheries. In addition, for both artisanal and industrial fisheries, it is
desirable that discarded catch be recorded as well, by species.

Statistics related to the production and distribution of tisheries have been published by the
CNROP, the DSPCM, the SMCP, the Customs Office and the Central Bank, in a way as to serve
their respective purpose.  These statistics are not compatible with each other, hence they lead to
a confusion. As indicated by the Fourth Working Group of the CNROP, thete is a nced to
centralize the system to consolidate all data (FAO, 1998). It is indispensable that information
such as catch by LU fishing vessels, which are estimated to be large, be accurately recorded and
made public.  As the data on those catches colleeted through the observer system took too long
for compilation and publication, their validity was not verified. BU vessels are not obliged to
land their catch on Mauritanian soil, so the gathering of information by observers is considered
vital hereafter.  Any shortcomings in the system should be widely investigated.

Among the fishery statistics, information related to fishing sites is important. The unit
fishing region in the statistic for artisanal fisheries - a square of 30 minutes latitude and
longitude (unit fishing area) — is too large and does not meet its objectives. Considering the
fishing gear, methods and operational scale, it is more appropriate to reduce the size of the
present unit fishing arca to a small square area of 10 minutes latitude and longitude.

{4) Construction of a fisheries information system

There are striking developments today in fisheries information processing techniques and
communication technology, and the ODA (Ofticial Development Assistance) of Japan has also
made positive advances in introducing them and putting them inte practical usc.  In the IRM, as
clamorous voices ask for continuous utihzation of fishery resources, it is urgent to be able to
promptly grasp accurate catch and landing information on inshore and offshore fishing, and it is
ol utmost importance to build a fisheries information system (Fvers, 2000). For this, a
computer network linking the main landing sites with the CNROP and the MPEM - a sysiem ol
data gathering and analysis — should be constructed, so that information necessary for fisheries

management such as reports on catch and on the status of landing could be obtained in real time.

(5) Socio-econoniic research and monitoring
The importance of economic, social and institutional aspects, within the framework of fisheries
management plans, has been mentioned on several ocecasions (Chapter 8.1). The main findings of
the socio-economic studies carried out under the present project as well as the suggestions made

with regard to the continuation of this work are summarized below:
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1) The marketing system

Findings: The study gives a description of the marketing and distribution systems in different
geographical regions and makes a first analysis of the financial relations existing between the
different operators. It is noted that a process towards increased vertical integration is taking place.
There are close lics between the fishers and the exporting companics which are in turn closely
associzled with the forcign importers and the sector is moving with its downward vector.

Suggestions: In addition to consolidating and adding mare detail 1o the general results of the study,
there are several subjects on which in-depth studics would be uscful. For example, an analysis of
the valuc-added created by the different segments of the scetor could be considerced. Such an
analysis should be made both “horizomtally”, i.e., comparing different fishing methads, and
“verlically” to identily where in the distribution and marketing chain profits are ercated and who
benefits from them,

2) Employment and labor siructure

Findiugs: Through the work on employment aspects, a methodology for estimating the number of
Job opportunities created by the sector was developed and the main professional groups of the
sector were defined. An analysis of some of the socio-demographic aspects of the main groups of
operators was also carried out. It could be nofed that the sector employs some 30,000 people; that
there is a high level of mobility within this workforce, and that foreigners play an important role,
particularly in artisanal fisheries. It is also noteworthy that aimost half of the total number of jobs
created is on land.

Suggestions: Basic information on employment related issues are socio-cconomic indicators that
should be monitored on a regular basis. The data collected so far constitute an information base
that - with additions as necessary — can be used for mote detailed analyses on, for example, the
possible impact of management measures on employment within ditferent professional groups or
in different geographical regions.

3) Review of management measures

Findings: The study carried out was basically a review of already existing literature on
management measures and no in-depth analysis was made. Nevertheless, it could be noted that
the management measures most likely to be effective include limitations of fishing efforl and
complete closures of fisheries. Incentive measures and taxation should also be considered.
Moreover, it would appear important to reflect on the overall objectives assigned to the fisherics
sector since they appear to some extent contradictory.

Suggestions: A more in-depth review is possible by analyzing respective management measure in
more detail. I order to better appreciate the available options with regard to objectives and
piotities, it would be important to assess the economic and social contributions by different
sub-sectors. A review of the perception of the industry with repard to the state of resources could

also be considered together with an analysis of how the industry adjusts its strategies and
behavior according to this perception.
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4) Monitoring of indicatovs and a socio-econcmic databuse

Findings: 'The work on a socio-cconomic database was limited to discussions on the subject and to
reconfirming the urgent need to organize the collection and compilation of this type of data in a
syslcmatic way.

Sugpestions: Basic socio-cconomic aspeets have to be monitored in a structured way and on a
regular basis and a computerized socio-economic database needs to be developed. The various
aspeets to cover would include, among other things, cmployment, macrocconomic aggrepates,
prices, export volumes, and Mish consumption. I is also suggested that a socio-cconomic
statistical bulletin is published.

5) Participatory appreaches

Findings: The new Fisheries Law anticipales more importance to be given to management in
partnership and this approach should be encouraged. The importance of management in
partnership and of participatory approaches is thus noted but the time and means available did not
allow for any fucther work on these issues.

Suggestions: With regard to rescarch, there is first of ali a need to strengthen the capacities of
LASE and to improve the knowledge by its rescarchers of the local environment by establishing
more tegular contacts between LASE and the operators in the sector. It is also desirable that
participatory approaches are used in field works and there is thus a need to train field workers and
researchers in parficipatory research techuiques (e.g., PRA).

6} Costs and earnings analysis

Findings: Based on the infornation collected, exploratory profit and loss accounts were developed
for a selected number of fishing mecthods. By calculating different scenarios, cstimates of
minimum catches in the artisanal demersal {ishery were airived at. For a canoe targefing octopus
to be profitable, it was cstimated that the annual production had to be between 3,800 and 5,600
kg. The artisanal demersal fishety as a whole has to cateh at least between 12,000 and 17,000
tonnes per year to be profitable.

Suggesfions: A continuation and expansion of the work could include, among other things, the

following:

®  The collection of data from lishers during a longer time peried, i.e., one year.

® A critical review of the profit and loss accounts established by the study and a verification of
the proposed methods.

® A historteal analysis of the development of the profitability of different fishing methods.

9.6  The promotion of artisanal fisherics
9.6.1 "The Law of the Promotion of Coastai Fisheries" of Japan as an example

The Government of the IRM has been giving serious consideration to the promotion of artisanai
fisheries, and founded new landing facilities and harbors in NKC and NDB.  For proper development of

limited resources in limited fishing grounds, the Japanese experience could serve as a reference,

The Government of Japan issucd in 1963 its " the Law of the Promotion of Coastal Fisheries" (Anon.,
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1963). This legislation was conceived as a policy for increasing the production of coastal fisheries
through modernization and rationalization, and to promote the welfare of the actors involved in those
fisherics.  Its objective was to plan the expansion of coastal fisheries and the improvement of the status
of the actors concerned.  According to the law, the Government is requested to take various measures
for the promotion of coastal fisheries, namely:

(1) Enhance the fishery resources, by means of:

a. Proper utilization of fishery resources
b. Propagation of aquatic animals and plants
¢. Prevent deterioration or loss of the use of fishing grounds, cte.

(2) Increase production, by means of:

a. Consolidation of fishing ports
b. Development and consolidation of fishing grounds
¢. Improvement of fishing techniques, etc.

(3} Modernize management, by means of:

a. Enlargement of management scale

b. Cooperation in the process of production
¢. Shift to more productive fisheries

d. Elevation of capital and equipment, etc.

(4) Rationalize the distribution of fishery products, promote processing industry and demand,
stabilize prices by means of:

a. Improvement and development of sales conducted by fisheries cooperative associations
b. Consolidation of facilities for storage and transportation of fishery products

¢. Modernization of transactions of fishery products

d. Promotion of processing industries of tishery products

¢. Control of the production and distribution of fishery products, etc.

(5) Promote exports, by means of:

a. Opening markets overscas
b. Strengthening competitiveness of export-oriented fishery products
¢. Establishment of an order in the transactions of export, etc.

(6) Stabilize management, by means of:

a. Control of imports if necessary, ctc.

{7} Rationalize production and distribution of fishery materials and stabilize price of them
(8) Train and maintain suitable personnel as actors of modern coastal fisheries, by means of:

a. Education
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b. Rescarch
¢. Fullillment of the project for improvement and diffusion, ete.

(9) Improve lnbor structure, by means of:
a. Fulfillment of vocational {raining and projects for employment consultation, etc.
(10) Promuote well-being of personnel involved in fisheries, by means of:

a. Consolidation of the circumstances including transportation, health and culture
b. Improvement of the quality of life
¢. Modernization of labor relations, cte,

9.6.2 Introduction of fishermen’s cooperative unions

Consolidation and development plan of coastal fisherics in Japan by the govermment was
explained briefly in the former section, but the background of fisheries of the {RM is difterent to
a considerable extent.  Tn Japan, fishery is a kind of family business and is inherited generation
to generation, leaving few chances for new comers.  This vesults in the aging of fishermen, and
is highly contrasting with the high mobility in Mauritanian fisheries scctors,  Japaunese coastal
fishermen have been given right to utilize their coastal fishing grounds almost exclusively and arc
protected with many other measures.  But, in spite of these differences, some may be vseful for
the reference in the management of fisheries of the IRM.  Amoug these, fishermen’s cooperative
unions that are common in Japan are thought worth considering introducing into Mauritanian soif.

The actors of artisanal fisherics in Mauritania appear {o be left unorganized and this is quite
different from the situation of Japanese coasfal fishermen. [n the coastal fisheries of Japan,
lishermen’s cooperatives play important roles in the economical unification of fishermen and
their economical independence.  The present survey revealed that some fishermen’s
cooperatives had been organized in the hshing villages of Imraguen and they function for the
selling of production and purchasmg lishing equipnictts on cotnrnunal basis (see Chapter 8.1}
The introduction of the system is highly recommendable in other areas of the IRM. The
fishermen’s coopcratives in Japan are centers of local fishing communities and have various
functions as follows.

- Circulate mformation necessary for the operation and utilization of their fishing ground,

and act as a mediator for minor adjustments of their interests,

- Provide space for selling production to provide chances for selling their production in
better terms, purchase fuel and gears on cooperative’s basis, help utilizing public
financial credits and have function of banking.

- Possess some productive means, run and manage them: ice-making facilitics, fish
markets.

- Negotiate with ofhier fishermen’s organizations or governmental bodies as the
representative,

Vertical integration among fishery scctors was discussed in details in Chapter 8.1 1f

fishermen’s cooperative unions have encugh power and influence, they will function effectively

in reducing the financial control of big capitals through fish wholesalers.
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