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1. Introduction

The sclectivity of trawl net is essentially determined by the mesh size. It results in the variation of
capture sizes by species according Lo their morphological characteristics,

The common octopus is a species of which body is not sustained by a rigid skeleton and the
determination of sizes of this species caught by a given mesh size adds the complexity to the problem.

The present note ainis an evaluation of capture sizes for the common octopus in Mauritania by a bottom
trawl net of 70mmn mesh size which correspondes the authorized one for the industrial trawlers targeting this
species.

2. Material and method

The treated data originate from two surveys organized in May and September 2001 with R/V Al-Awam
in the sutudy for the fisheries resources management plan in Mauritania, R/V Al-Awam of IMROP' is a
trawler whose total length is 36.17m and the gross tonnage of 301, The R/V fishes with trawl net comprising
six faces of polycthylene, of Japanese conception.

The method vused during the two surveys is the double cod-end one and consist of utilization of a
cod-end of trawl net of large mesh size (70mm) maintained and covered by another cod-end of small mesh
size (20mm).

The trawling time and speed at the operations of fishing with this gear are respectively of 30 minutes and
3.2 knots.

The parameter used for the selectivity of the comimon actopus Octopus vulgaris is the total weight of
individuals in grams.

One supposes that retention within interval of weight is considered 0 at the initial weight (Pg-1) and
maximal to the maximal weight (P -+1). That is to say, the catchability for the 70mm mesh size is 0 at the
smallest classes of size and maximal at the large classes.

The softwarc CurveExpert (1993) was used to realize the different types ot adjustements of data to the
theoretical curves and to select the most effective ones.

' Institute Mauritanien des Recherches Qcéanopraphiques et des Péches.
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3. Results and discussion

Table 1 shows the descriptive statistics (means, modes, standard deviation ctc.) of catches of the
common octopus in the different mesh sizes (20 and 70mm; mixed and total).

Results must be considered with precaution because of the small number of individuals (19) passing
through the mesh of 70mm. Results led the conclusion that the Psg 2 and the Py 2 are respectively 400g

and 600g for individuals caught by the mesh of 70mm.

Table 1 Descriptive statistics of sizes (in gram) caught by types of mesh size used at
demersal surveys in 2001.

Type of mesh | number | Mean | Median | Sum | 1* Quartile | 3™ Quartite | Range | Quartile Range
20mm 19 487 500 9250 250 750 750 500
70mm 155 1763 1500] 273250 1000 2250 6750 1250
Mixed 636 914 750 581000 500 1250 5500 750
Total 810 1066 7501 863500 500 1250 6750 750

Table 2 gives the retenlion ratio by center of the weight class, calculating cumulatively on ali trawl
stations with presence of the comiion octopus.

Table 2

Catch in number of the common octopus by weight class and the retention ratio.

. Catch in number | Total catch| Retention
tCentcr of weight class 20mm 70mm__ | in number ratio |
B 125 7 2 9 0.222

375 7 6 13 0.462

625 4 9 13 0.692
B 875 ! 25 26 _ 0962 i

1125 i 0 26 26 1.000
| 1375 0 20 20 _1.000 |
| 1625 0 11 i 1.000

1875 0 i 11 1.000

2125 0 14 14 1.000 |
B 2375 0 ] 1! H L.00O

2625 0 5 5 1.000 |
B 2875 0 3 3 _1.000 |
g 3125 0 1 ! 1.000 |
i 3375 0 5 5 1.000

3625 0 L ! 1.000

The software Curvelixpert permitting to make several types of ajustements of which best was the one of
the polynomial model has a cubic equation: y=a+bx+ex’+dx’.

While fixing Y = P (center of weight class) and x = p (retention ratio at each interval of weight), the

* Weight corresponding to 50% of individuals caught.
' Weight corresponding to 75% of individuals caught.
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Retention ratio (%)

cocllicients caleulated on the basis of table 2 are:

a= -0.52968516

b= 0169532046

¢ = =9 1023202005

d= [.5730:4007¢-008

Standard error: 4.2 127523
Correlation coelticient; 0.9953869
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To compare our results with those of the other studies carried out in the region and that have used the
mantle length as a parameter instead of the weight, a length (L., - weight (P) relation has been esiablished
by using the same soltwire:

#pb

{,=a
where

a= 10.112475

b= 036313684

Standard crror: 16.1855161
Correlation cocthicient: 0.9170034

With this retation. the Psy and the Prs have been converted into 1450 and Ly, 75 whose values correspond
with 8.93 and 10.66cm respectively.
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These values are comparable Lo those obtained in Morocco (1993) that are L,50 = 8.9%cm and L., 75 =
[1.82 cm, respectively.

These results must be used as a reference. Surveys oriented on the selectivity of the common octopus
must be driven to improve the quality of results.
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5. DIAGNOSIS OF THE CURRENT STATUS OF DEMERSAL SPECIES
RESOURCES

5.1 Objective

From the results of the resources survey by bottom trawl, the stock size of each species in each
survey season could be estimated by means of the area-swept method. Vere, with the possibility of
understanding the fisheries production aimed at those stocks, the assessment of the actual conditions of
resource utilization under the current scope of fisheries becomes feasible. The results of such an
assessment offer objective data on subjects such as the species that can be exploited in the future and the
cstimation of their stock, the methodolopy for the utilization on cach fishing ground, a reasonable
distribution of fishing effort, the establishment of closed fishing seasons or restrictions on fishing gear or
fishing methods.

For this reason, lhe objective of this chapier was to seek to get an accurate picture focused on
fisheries production to the nectobenthic resources of the IRM, so as to assess the actual conditions of

those resources.

5.2 Methods

The main data that could be utilized for the above-mentioned objective were: (1) past data from the
Mauritanian fisheries; (2) results from the cooperative resources survey (hereinafter referred to as cold
and warm season surveys), and (3) results from the resource surveys conducted by the CNROP aimed at
pettods between seasons (referred to below as transitional period surveys).

An outline of the information utilized in the present work — including data gathering methods,
collected past data and resources survey results — is presented below.

5.2.1 Fishery stufistics
Data that could be obtained on Mauritanian fisheries production included fishery statistics published
by FAO' and those by the fishery affairs agency of the IRM. Because the total productions in the statistic

published by FAO (2001) differ considerably from those issued by DEARF, it was concluded that those
numbers would not help in allowing for a diagnosis of the current status of fisherics.

However, for a sminmary of Mauritanian fisheries data, the report of the 4th Working Group in NDB
(FAQ, 1999) was utilized, as its main source of information were the results of surveys and research
conducted by the CNROP.

The main sources of information on IRM fisheries production were public agencies such as DEARH,
CNROP, DSPCM, SMCP, BCM, custom offices and others, each of them having made official
publications. Of those, the statistics produced by the DEARH/MPEM and CNROP, counterpart agencies
of this Study, were utilized as it is believed that the information published by those two institutions (see
5.4 References) represent the best data available on the current situation.

' In fact, the fishery statistic of FAQ comprises only the catch of Mauritanian Heets, excluding the catch of foreign fleets lishing
in the EEZ of the TRM.
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5.2.2 Resources survey

The results of the biological survey obtained from the cold and warm season surveys were used as a
source of hiological information on the spawning and maturity stage of the target species. Also, the effect
of fishing on target specics resources exerted by the boltom trawl operations of industrial fisherics is
thought to be overwhelmingly strong. In this chapter, the estimated stock size of the tarpet species was
calculated from the catch results of the cold and wart season surveys, utilizing a trawl net with 2 70 mm
cod-end mesh size limitation as currently regulated in the IRM, Therefore, the estimated stock size shows
a catchable stock size.

In addition, throughout the study period, the CNROP conducted three trausitional period surveys. In
order to consolidate the stock size estimated from basic information obtained in both kinds of survey, the
many data collected by the transitional period surveys was analyzed through the methodology described
in Chapter 3. These results referred to the two-year period between 2000 and 2001, and the actual picture
of short-term changes in stock size could be quantitatively studied.

5.3 Resuits
5.3.1 Actual status of the Mauritanian fisheries

In order to correctly evaluate the current situation of fishery resources in the EEZ of Mauritania, it is
necessary to known the reality of fisheries as practiced in that zone. Based on the Report on the 4th
Working Group of the CNROP here, the structure, production and trends of IRM’s fisheries are
summarized below.

Fishery resources there are being caught and utilized by artisanal and industrial fisheries.

Artisanal fisheries is generally divided into two categories. One is practiced in the PNBA, where
motorboats are prohibited, with sailboats of Canary type. The other is operated along the coast with
pirogues made of wood, aluminum, plastic or metal and equipped with engines of under 200 HP. The
number of unpowered vessels has tended to remain stable, but that of motorized pirogues is said to have
quadrupled in the seven years period between 199! and 1997, Such a rapid expansion of metorized
pirogues in recent years makes the artisanal fisheries subsector the main one in the fisheries sector of the
IRM. Main fishing gears employed in the artisanal fisherics are octopus pot, gill net and hand line. Key
speeics captured include: octopuses, lobsiers, groupers, sea breams, rays and sharks, mullets, etc., which
are highly valued in the commerce. Since 1989, a fluctuation in catch with a tendency toward decline
was observed for octopuses, lobsters, croakers, rays and sharks.

Industrial fisheries generatly utilize cither iced storage vesscls or freezer vessels” to preserve their
catch products. A historical topic points to European vessels fishing demersal species in the region since
the beginning of the 20th century, Japanese fleets hunting cephalopods in the 1960s, South Korean fleets
entering the area in 1976, followed by a complete withdrawal of the Japanese in 1983. [n the 1980s,
Heets from South Korea, Spain, Libya, etc., that had been operating there previously started hiring

This division is curreatly inadequate, as there is no much difference in performance and target specics between iced storage
vesseds and freczer vessels (Ingjih, 1997). However, since the available cumulative statistical data dovs conform to this
classification, the latter is adopted here as well.



original creswwmen and became IRM vessels. By the end of the 1980s, most iced storage vessels and
freezer vessels were nationalized. Later, European fleets targeting demersal fishes started fishing there
again, supported by the 1995 agrecment between the IRM and the EU. As for fleet size in recent years,
most of the freezer vessels are Mauritanian, [ollowed by Spanish ongs, Most of iced storage vessels are
Mauritanian. Also, as for the main fishing arca, the European flects that are there since 1995 operate
mostly in the central and southern zones, while Mauritanian vessels do so especially in northern waters.,
The increase in the fishing vessels led to a steady decline in landing volume that was particularly acute in
octopus catches, and not a few (reezer vessels have switched to capturing demersal fishes instead. Since

{995, the European fleets do not land theit products in the IRM territory and thus the statistical data are

not regularly provided.

5.3.2  Fluetuation of fisheries production by artisanal and industrial fisherics

According to the DEARH fishery statistics (ONS, 2001), total fisheries production of the IRM in the
fifteen-year period from 1986 to 2000 varied from a minimum of 306,334 tonnes in 1994 to a maximum
of 644,942 tonnes in 1998. A declining trend of the production swas observed from 1986 to 1994,
followed on the contrary by an increase from 1995 to 1998, then again a drop since 1999,

The production of artisanal fisherics was between 10,427 tonnes in 1990 and 22,236 tonnes in 1996,
that is, between 2% and 5% of the total fisherics production. On the other hand, industrial fisheries

made up for 85% to 98% of the total production (see Figure 5.1, Tabte 5.1).
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Figure 5.1 Fluctuation of annual production by artisanal and industrial fisheries
in the 1986-2000 period.

Freczer and iced storage trawlers that capture demersal fish and cephalopod resources corresponding
io the target species o this study were examined in detail. In the 1986-2000 periods, production of those
two vessel calegories varied from a minimum value of 20,471 tonnes in 1999 to a peak of 69,703 tonnes
in 1987, making up for 3% - 14% of the industrial fisheries production with declining its ratio in recent
six years. The coinbined production of those two vessel types suffered an annual decline from the 68,000
- 70,000 tonnes caught in 1986 and 1987 to a level of 20,000 tonnes in 2000. This decrease is duc to the

annual drop in production by freezer trawlers (see Fig. 5.2, Table 5.1).
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Table 5.1 Annual fisheries production from 1986 to 2000.

Uniis ; tonnes

Artisanal fishery

Industrial fishery

Charter and authorized”

Traditonal ~ Modern  Sub-total Bounom wawler . L Licence Sub-totsi Tetzl
Pelagic fishery  Specialize fishery Sub-total
[ced Freezer Sub-1otal

1986 10,000 6,000 16,000 11,900 50,000 61,900 466,500 0 528,406 46.8C0 575,200 391200
1987 10,851 9,000 19,851 12,340 57,363 69,703 431,179 187 501.06% 41822 342,391 362,73

1988 12,97 9,054 2,025 6919 42,342 49,261 408,176 200 457,637 33,130 490,767 512,792
1939 7,487 6,696 14,183 6,200 43,801 30,001 395,792 135 445,94 43,29] 185,236 303422
1690 6,187 4240 10,427 5,145 37,851 43,036 336,288 60 375,384 57.021 436,405 445,832
1991 6,441 5,657 12,058 7,551 35,322 41,973 376,356 30 119,379 53.905 473284 485382
1892 7,013 8428 15,441 8,133 31,671 49,804 367,871 e 417,765 22,584 440,345 455790
1993 6,000 11,173 17,173 14,252 35,617 49,369 379,824 66 429,759 32,892 462,65 473,824
16994 6,637 8,671 15,328 11,535 30,148 41,683 213,634 7 235,324 33.682 291,006 306,338
1995 13,909 7,069 20,978 10,677 27927 38,604 326.334 1 364,948 78,651 444589 465,577
1996 12,988 9,248 22,236 12,110 23,891 35,001 465,595 12 502,008 62,807 564,315 587,051
1997 8,265 7,562 15,327 10,259 17,514 27973 516,545 37 5344415 36,479 580,894 596,721
1998 9,653 8,390 14,043 11,773 14,962 26,735 531,782 444 358961 67,938 626,899 644,942
1699 7,586 5,941 14,527 9,015 11,436 20,471 507,124 340 327,952 49,321 377353 391,780
2000 11,364 8,052 19,456 2,663 12,280 21.943 453093 364 420 400 45.06% 325,459 544,925

Remarks: Datz from "Profile de lc; Mauni

* : Charter, AFFRETES, authorized, AUTORISEE.

tanje, 2001, ONS.",
Dara of Péche artisanale from 1958 to 2000 are estimation.



5.3.3 Fisheries produciion by species

For a detailed analysis of the conditions for utilization of demersal species, it is necessary to pet
statistic data on each species. However, this kind of information has not been perfectly compiled in the

IRM. A correspondence between the fish groups classified in published fishery statistics and the 22 tarpet
specics in this study is presented in Table 5.2.

Of those, only four species of Octopus vulgaris, Panulirus regius, Parapenaeus longirostris and
Chaceon (Geryon) maritae, show a perfect correspondence between the two classifications. This
situation demands caution when corresponding between the two classifications except abovementioned 4
species. Also, those published statistical values correspond to volumes landed, and discards are
presumably not aceounted for.

Table 5.2 Correspondence of classification® of target species between IRM statistics and the study.

. ) Species groups in fishery statistics
[arget species

Name Component

FISHES
Mustelus musrtelus

Merfuceius Merlus Merluceius spp.
senegalensis

Zeus faber - -
Epinephelus acneus
Argyvrosomus regius -
FPseudupeneus -
prayensis
Fagrus eacruleostictus|
Dentex Hnga'alenf-'ls Dorades roses Dentex spy., Sparus (Pagrus) spp., HFagellus spyp.
I eanariensis
Pagellus bellottir
Mugi! cephalus - -
M. eapurrir - -
Liza avirata
Solea senegalensis
CEPHALOPODS*
Cctopus vilgaris Pouipe Octopus vulgaris
Sepia aolficinalis Seiches Sepia spp. and Seprofa spp.
Loligu vulgaris Calamars LOLIGINIDAE spp. and OMMASTREPHIDAE spp.
CRUSTACEA
Panulirus regius Langoustes Panulirus regius
FPalinurus
mauritanicus

Penaeus notialis Langosting Penaeus notinlis & P kerathurus
larapenaetty Gamba FParapenaeus longirostris
longirostris

Chaceon maritae Ceryon Geryon maritac

*The other group, divers cephalopods compiled all cephalopods species, is found in the fishery statistic.

' The CNROP dalabase of fish species for artisanal fsherics (Correspondences des noms commercianx el scientifiques) is very
detaited and lists 129 species. However, species-specific data on fisheries submitted by DEARIL, an agency that comprises
CNROP, are ullimately arranged into 24 groups.



Produciion {loanes)

In addition to the considerations above, the fluctuation of fisheries production of cach species group

in the six-year period between 1995 and 2000 is iflustrated in Figures 5.3 to 5.11.
a) Hakes - Merluciidae (leeal designation: mevlus; ineluded target specics: Merluceius

senepalensis)

Cooperative survey results suggest the group "merlus" includes Merfuccius sencgalensis amd
Merluccius polii.

In the 1995-1998 period, the annual production of hakes declined from about 10,000 toancs in 1993
to about 8,000 tonmes in 1998, followed on the contrary by an increase from 1999, and reached at a
maximum of about 12,000 tonnes in 2000. The quarterly production tended Lo slightly increase in the
first two quarters (January to June). The hake production did not exceed 1%--2% of the total, mostly

caught by foreign-registered vessels licensed for specific fisheries (Figure 5.3).
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Figure 5.3 Fluctuation of the annual production of merlus from 1995 to 2080.

b) Sea breams - Sparidae (local designation: dorades roses; included target species: Pagrus
cagruleostictus, Dentex angolensis, Dentex canariensis, Pagellus bellottii)
Cooperative survey results indicate the group "dorades roses" includes many species of the genera

Pagrus, Dentex, Diplodus and Pagellus.

In the 1995-2000 periods, the annual production of sea breams’ was at a peak of 3,489 tonnes in
1996. Since 1997, it declined and reached at a minimum of 1,368 tonnes in 2000. The quarterly
production fended to slightly increase in the third quartcr (July to September). The sea bream production
was less than 1% of the total, but it seems that this group is caught by various fishing methods including

artisanal fisheries (Figure 5.4).

* This production does not include by-catch of the pelagic fishery.
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Figure 5.4 Fluctnation of the annual production of dovades roses from 1995 to 2800.

¢) Squids (local designation: calamars; included target species: Loligo vulgaris)

08
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02

[}

%o {ProdustionTotal)

Cooperative survey results indicate the group called "calamars” comprises mainly Loligo vulgars of

Loliginidae. In fishery statistics, a certain number of species has been accounted for simply as "divers

cephalopods”, and the possible inclusion of squids could increase somewhat the biomass of the group.

In the 1995-2000 period, the annual production of squids was equilibrated at around 3,000 tonnes
except a maximum of 4,942 tonnes in 1999. The quarterly production tended to increase in the fourth
quarter (October to December). The squid production was less than (% of the total, caught mainly by

industrial trawl fisheries (unknown the cateh ratio between the bottom trawler and the surface or

midwater trawlers)(Figure 5.5).
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Figure 5.5 Fluctuation of the annual production of calamars from 1995 to 2001).

d) Cattlefish (local designation: seiches; included target species: Sepia officinalis)

% (ProducrionsTotal)

Cooperative survey results indicate the group called "seiches” includes Sepia officinalis and many

other specics of the same Genera.
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Figure 5.6 Fluctuation of the annual production of seiches from 1995 to 2006,
¢} Octopus Ociopus vaigaris (local designation: poulpe)
Cooperative survey results indicate the group called "poulpe” inctudes ouly the common octopus
Octopus vulgaris.
in the 1995-2000 period, the common octopus production experienced a steady decline and dropped
to 13,349 tonnes in 1998, but next year turned to increase and reached at a peak of 22,234 tonnes in 2000.
The quarterly production did not show much difference between quarters, but after 1995 common
octopus fishing was banned in Seplember and October. The common octopus catches represented
between 2% and 4% of the total production, a high percentage among demersal species. The comimon
octopus 1s caught by pots and jig hooks tn artisanal fisheries and industrial bottom trawlers of the IRM
and EU fleets (Figure 5.7).
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In the 1995-2000 period, the annual production of cuttiefish declined every year till 1997 with a
minimum of 3,038 tonnes, followed on the contrary by an increase from 1998 and reached at a peak of
5477 tonnes in 1999, In 2000, the annual production of cuftlefish was 4,694 tonnes.  The quarterly
production tended to increase in the Tourth quarter {October to December). The cuttlefish produciion was
less than 1% of the total, caught mainly by industrial fisheries (Figure 5.6).
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Figure 5.7 Floetuation of the annual preduction of poulpe fram 1995 to 2000.
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Production (Tonnes)

f) Lobsters Panulirus regius (local designation: laugoustes)
8 g 4

The royal spiny lobster produciion had a significant change over the years in the 1995-2000 period.
Between the highest production of about 60 tonires in 1996 and 1997 and the lowest of 4 tonnes in 2000,
it is a 15-fold difference. The quarterly production also varied for each the year and no clear tendency
could be obscrved. The royal spiny lobster catches represented less than 0.01% of the total production.
The catches are done mainly by pill nets of artisanal fisheries (Figure 5.8).
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Figure 5.8 Fluctuation of the annual production of langoustes from 1995 to 2000.

g) Prawns (local designation: langostinos; included target species: Penaeus notialis)
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Cooperative survey results indicate the group called "langostinos" seems to comprise mainly the

southern pink shrimp Penaeus notialis, although it also includes the caramote prawn Penaens kerathurus.

The prawn production never stopped increasing over the years in the 1995-1999 period, reaching a
peak of 2,397 tonnes in 1999. But in 2000, the annual production of prawns reduced by half at 1,161
tonnes. The quarterly tluctuation of prawn production showed low numbers in the first two quarters
(January to June) and high values in the last two (August to December). The prawns represented less than

0.3% of the total fisheries production. The catches are done mainly by artisanal fisherics, and also by

licensed foreign-registered vessels (Figure 5.9).
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Figure 5.9 Fluctuation of the annual production of langostinos from 1995 to 2000,
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h) Deep-water pink shrimp Parapenaeus longirostris (loeal designation: gamba)

The annual production of the deep-water pink shrimp in the 1995-2000 period increased, reaching a

peak of 2,200 tonnes in 1998, and then varied between 1,451 tonnes in 1999 and 1,630 tonnes in 2000,

The quarterly production of the deep-water pink shrimp remained stcady the year round. The
deep-water pink shrimp production represented less than 0.4% of the iotal. The catches are done

essentially by industrial fishery vessels {Figure 5.10).
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Fipure 5.10 Fhlucination of the annual production of gamba from 1995 to 2000.
i) West African geryon Chaceon (Geryon} maritae (local designation: géryon)

The production of West African geryon in the 1955-2000 period varied between 100 tonnes and 400
tonnes at intervals of two or three years, in recent years showed a tendency to increase. The quarterly
production of West African geryon tended to be lower in the first quarter (January to March). The West
African geryon production represented less than 0.08% of the total. The catches are done essentially by
traps set by licensed, foreign-registered vessels (Figure 5.11).
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Figure 5.11 Fluctuation of the annual produetion of geryon from 1995 to 2009.
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534 Siatus and evaluation of demersal species resources

Onc of the indicators that allow a quantitative representation of the status of resources is CPUE
(catch per unit ¢ffort), In the 1992-2000 period, the catch of demersal fishes (including crustaceans and
cephalopods) by the IRM and foreign fleets are pathered (see Fipure 8.1.1). Thus here, utilizing the
fishery production by Tishing, type (Table 5.1) and the number of licensed boats and vessels by fishing
type {Table 5.3) from the DEARH/MPEM fishery statistics (ONS, 2001), the status of demersal species
resources with respect to both artisanal and industrial fisheries was evaluated. Also, the shott-term
fluctuation of stock size is examined by using their results of both resources surveys in the cold and
warm seasons and the transition between them. Moreover, based on the results from both resources
surveys and the body length measuring in the Landing Site Survey, the status of demersal species
resources is put into eftect from the qualitative viewpoints. These results are comprchensively studied
and led to the evaluation of the corrent situation of the Mavritanian fishery resources under the fishery
system in operation,

(1) Fishing cffort (number of licensed vessels)

Between 1986 and 2000, the number of fishing vessels of both artisanal and industria! fisherics never
ceased increasing. This increase mainly applies to artisanal fishery boats, as the number of vessels of
industrial fsheries tended to be stable, with slight fluctuations. The number of vessels of industrial

fisherics with targeting the demersal species, mainly Mauritanian vessels, was decreasing since 1996
{Table 5.3, Figure 5.12).
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Figure 5.12  Fluctuations in number of licensed fishing vessels from 1986 to 2000.
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Table 5.3 Fluctuations in nunther of licensed fishing vessels from 1986 to 20060,

Unils : boats of vessels

Industrial fishery

Artisanal Drernersil fishery Pelagic fishiery Other fishery
Year  (SheTy IRM Foreian g, total [RM Forcign ¢ b total IRM Poreign o ot O
-Licenee- ~Licence- -1,icence-

1986 529 125 54 179 1 58 59 0 &R 88 326
1987 1315 168 20 68 ¢ [iv; 42 9 110 119 32y
1988 856 153 H| 163 3 47 50 + 109 113 326
1589 54 123 7 130 K 45 48 1 128 £20 307
1990 763 130 9 139 © 113 43 1 94 95 277
199 607 142 11 156 (] 44 i 1] 101 101 301
1992 675 145 30 175 2 63 65 4 94 P 338
1993 1,185 142 60 202 3 33 36 4 155 159 197
1994 1,379 169 42 211 3 25 28 El 153 157 396
1995 1,923 163 a0 223 i 47 48 4 103 107 378
996 1,757 195 64 259 | 76 x 4 113 L7 453
1997 2,230 168 40 208 1 48 449 8 131 139 306
1998 2,430 136 a5 181 1 X1 64 1 148 159 404
1999 1 964 1o 49 159 0 80 80 18 112 130 369
2000 1,770 100 44 149 1) 54 54 13 118 13t 334

Reiark. Data of artisanal fishing boat between 1991 to 2000 refer to Table 8.13 su chapter 8.1 {except for 1995).

(2) Catch per unit effort (CPUE)
The value of CPUE (caich in kg / number of licensed vessels) for artisanal and industrial fisheries
was calculated from the data on Tables 5.1 and 5.3 respectively.  For the artisanal fisheries mainly

targeting the demersal species, from a value of 30.2 tonnes/boat in 1986, it followed a downward trend to
mere 11.0 tonnes/boat in 2000, or a drop of 36% (Figure 5.13).

As for the industrial fisherics, based on the effort by the Mauritanian iced storage and freezer
trawlers (number of licensed vessels) thought to be harvesting and utilizing demersal species and the
préduction in tonnes of both trawlers, the value of CPUE (kg/number of licensed vessels) was established
(Figure 5.13). In these conditions, the CPUE of a given vessel showed a decline from a value of 495.2
tonnes/vessel in 1986 down to 219.4 tonnes/vessel in 2000, or a loss of 56%. The "effort” implied in the
value of CPUE refers to the number of licensed vessels, but the calculation also includes inoperative
vessels. Also, since around 1991, the iced storage and freezer vessels supposedly switched to octopus
with regarding the main target species {(FAG, 1999). A corresponding tendency of CPUE fluctuation
should not reflect directly in demersal species resources. However, the CPUE of the industrial fisheries
from 1986 to 2000 showed a tendency of decline. If it should be noted that the artisanal and industrial
fisheries have their differences in terms of fishing grounds and gear, the fact that the CPUE of both
fisheries mainly targeting demersal species are decreasing simultaneously might indicate that the status

of those resources is not good.
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Figure 5.13  Fluctuation of annual CPUF by artisanal and industrial fisheries from 1986 to 2000.

For a CPUE value to accurately reflect the current status of a given species resource, the following
points should be observed:

» The species is not being caught in a selective and intensive way.

* Fish is often landed only after having been selected on board for commercial sizes. [f small size
individuals other than commercial sizes were discarded, the status of this discard was understood.

e In order to increase fishing efficicncy, vessels are being equipped with increasingly more
sophisticated navigatiopal devices, fish school detectors, gear, etc. Thus, it is possible to
standardize the fishing efforts directly concerned with the CPUE.

(3) An estimation of the catchable stock size

The cold and warm season surveys took place in the cold season (March to May) and warm season
(Sepiember and October) of 2000 (Phase 1) and in the cold season {April to May) and warm scason
(September to October) of 2001 (Phase2), and was conducted by the Amrigue in the Northern coastal
area, while the coastal area except in the Banc d'Arguin and offshore area were explored by the
Al-Awean.

In this survey, it was not possible to obtain the relative fishing efficiency rate, which is necessary for
the estimation of stock size in the entire survey area based on the combined stock size of both vessels
(see 3.4.1 Comparative experiment of fishing efficiency). Therefore, the results of the A/-Awam, which
operated in a wider survey area, are presented here. The estimated stock size was based on catches by the
cod end (3 kinds of mesh size: 45, 70 and [00mm) and the 20 mm covernet, and thus includes the
recruitment stock size of cach speeies. An accurate evaluation of current resources demands that the
catchable stock size is known.

Current bottom trawl operations are conducted utilizing a minimum cod-end mesh-size of 70 mm
and the catchable stock size of the target species have to be estimated from caiches obtained under that
regulation. In the cold and warm season surveys in 2001, the catchable stock size of the target specics
could be directly determined utilizing the regulation mesh-size. However, in 2000, a cod-end with a
mesh-size of 45 mm was employed. Thus the total catch made with the 45mm cod-end and the 20mm



covernel in 2000 was corrected according o the ratio of the catch by 70mm cod-end to the total catch by
70mun cod-end and 20mm covernet in 2001, and then the catchable stock size of the tarpel species was
cstimated.

The catchable stock size of the target species thus determined was distributed over the coastal arca
(depth 3-20 m} and the offshore area (divided into the 20-200 m deep continental shelf and the 200-<400
m deep continental slope), as summarized in Table 5.4. As fishing efficiency of the using trawl gear is
hypothesized as 1.0, that catchable stock size is considered the lower limit value. A number of distinctive
features can be interpreted from the composition of catchable stock size of both target species and «other
specicsy, as presented in Table 5.4.

Focused below are the main features of the 2001 survey results.

» The total catchable stock size of the nectobenthos in 2000 was 72,180 tonnes (coastal aren
excluded) in the cold season and 120,689 tonnes in the warm season. On the other hand, the total
calchable stock size in 2001 was 282,621 tonnes in the cold season and 264,983 tonnes in the
warm season. In 2001, the catchable stock size in the coastal arena, the continental shelf and the
continental slope accounted for 85%, 10% and 15% of the total in the cold season and 6%, 24%
and 15% ot the total in the warm season, respectively: that is, in both seasons it was more abundant
in the coastal arca. In a similar way, the total catchable stock size of the target species was
abundantly distributed over the costal area in both the cold and warm seasons, its occupation being,
60% and 56% of the total respectively.

¢ The ratio of the catchable stock size of the target specices to the total catchable stock size was,
except for a 13% in the 2001 cold season, in 25-28%, stable overall.

s The catchable stock size by target species in the cold and warm season of 2001 was as follows: In
the costal area, the bluespotted scabrecam Pagrus caeruleostictus was the most abundant, followed
by the smooth-hound Mustclus mustelus and the Canary deotex Dentex canariensis. In the
continental shelf, the red pandora Pagellus bellortii was very nunerous, followed by the
smooth-hound Mustelus mustelus, the Scnegalese hake Merluccius senegalensis and the John dory
Zeus faber. In the continental slope, the Benguela hake Merluccius polli was very numerous.

s The catchable stock size of the common octopus Octopus vulgaris® was 2,760 tonnes in the cold
season and 2,447 tonnes in the warm scason of 2001.

* The bollom trawl gear uscd in the survey was not for largeting octopus bul demersal fishes, so the catchable stock size obtained
from the catch of this gear was underestimated.
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Table 3.4 Catchable stock size of target species obtained through the resources surveys by the Af-dwam.

{A) Phase 1 cold season Units: tornes

entif North Central South Total
Scientific name 520m_ 20-200m 200-200m_Toml __ 3-20m__20-200m 200-800m_Total __3-20m _20-200m 200-400m _Totwl ___3-20m_20-200m 200-300m_Total
FISH
Mustelus mustelus 45 45 43 +3
Meriucclus senegaiensis 872 639 1561 1241 2458 3.699 978 667  1.644 3051 3814 6.905
{(Merluccius polii)
Zeus faber 193 193 L0350 1.050 603 603 1,847 1.847
Epinephelus aeneus 13 13 172 172 43 43 227 227
Argvrosomus regius el 2 2 2
Pseudupeneus prayensis 26 26 384 384 63 63 473 473
Pagrus caeruleosticius 84 84 29 35 113 113
Denex angolensis 165 165 188 188 129 126 431 481
Dentex canariensis 23 a3 398 396 19 16 433 438
Pagellus beiloii 1.234 1.234 834 834 148 148 2213 23213
Mugil capurrii 23 23 23 23
Mugil cephalus
Sclea senegalensis
CEPHALQPODS
Loligo vuigaris 393 393 44 44 il 11 430 450
Sepia officinalis 13 {3 32 32 45 a5
Ociopus vulgaris 837 10 857 2313 2 2316 1483 G 1483 4.633 15 4666
CRUSTACEA
Penaeus notialis 1 1 0 ¢ 4 4 3 3
Parapenceus longirostris 1 2 3 14 74 88 32 81 124 38 138 213
Palinurus mauritanicus 3 3 3 3
Panslirgs regivg
Target species total - 3.836 705 4,341 - 6,743 2534 9277 - 3.388 748 4337 - 14167 3.987 18134
Other species total - 3,679 9200 12379 - 15,641 11364 27003 - 12017 2,425 14142 - 31337 22688 54.023
Whole species - 7,315 9904 17418 - 22,385 13893 36.282 - 15.605 2873 18478 - 43.305 26,675  72.180

Remarks. For phase 1. catchable stock size (by 70mm cod-end} was estimated by multiplving 61.3% to original caich record including covernet.
This estimation is also applied 10 the caich by 100mm cod-end and mixed samples in phase 2.
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Table 5.4 continusd.

(B) Phase 1 warm scason Lniis: tonnes
North Cenrral sSouth Tortal

3-20m  20-200m 200-400m  Total 3-20m  20-200m 200-400m  Toral 3-20m  20-200m 200-400m Toral 3-20m 20-200m 200-400m  Toral

Scientitic name

FISH
Musrelus mustelus 1.333 1,333 43 45 1378 1.378
Merluccius senegalensis s 735 789 506 4273 4779 545 1183 1726 103 6152 7.294
{ Merluccius polii)
Zeus faber 143 143 80 80 93 3 315 3i3
Epinephelus aeneus 12 2 43 43 46 4 51 89 16 103
Argyrosomus regius 133 133 32 § 59 202 202 254 141 395
Pseudupenaus prayensis 19 19 318 601 1.019 179 811 850 396 1431 2.028
Pagrus caeruleostictus 461 %9 360 793 122 918 1.236 22 1477
Deriex angolensis 134 134 134 134
Dentex canariensis 98 9% 163 149 3l 3 303 308 164 551 717
Pagellus bellottii 2,135 2,135 322 5274 5.5%6 0 3.8 3.083 322 10492 10.814
Mugil capurrii 9 9 g
Mugil cephalus
Solea senegalensis \7 17 0 0 0 17 17
CEPHALOPODS
Loligo vulgaris 1.526 1.526 390 399 314 31: 2430 2.43¢
Sepia officinalis 112 0 113 193 159 354 43 194 237 239 165 {0 704
Ccropus vulgaris 1,438 6 1,444 230 1,083 10 1.322 1.080 1.080 230 3.600 16 3.846
CRUSTACEA
Penaeus notialis 4 4 4 2 6 19 0 19 23 & 29
FParapenaeus longirosiris 4 31 34 5 33 38 13 32 66 23 116 139
Palinurus mauritanicus 3 3 3 3
Parulirus regius 3 3 3 3
Target species total - 7.027 775 7.802 1,850 8,355 4317 14,361 1.268 6,942 1235 G.475 3,187 22323 6,327 31,838
Other species toral - 10.245 93816 20,061 8379 9903 10667 38155 16318 10,081 4236 30.635 24897 30235 33719 88851
Whole species - 17271 10.592 27,863 10,469 18264 23983 32716 17615 17.023 5472 40110 28084 52539 40.047 120689

o

Remarks. For phase 1. catchable stock size (by 70mm cod-end) was estimared by muitipiying 61.3% 10 originat catch record including coverner.
This estimation is also applizd 1o the catch by 100mm ¢od-end and mixed samples in phase 2.
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Tahle 3.9 continued.

() Phase 2 cold season Units: tonnes

Scientific name North Central Seuth Toral
3-20m  20-200m 200-400m  Total 3-20m  20-200m 200-400m  Total 3-20m  20-200m 200-400m  Toral 3-20m  20-200m 200-400m  Toral
FiSH
Mustelus mustelus 4477 80 4,557 10 10 4 4 4492 80 4372
Merluccius senegalensis 1,796 1,796 59 270 329 94 131 225 1,549 401 2350
(Merluccins polli) 3 3 907 2,106 3,013 228 250 478 1137 23356 3493
Zeus faber 137 157 52 326 9 712 721 g 1.3%6 1,403
Epinephelus aeneus i 21 32 54 64 40 40 115 21 136
Argyrosomus regius 783 783 306 306 3 11 104 1,182 11 1.193
Pseuclupenzus pravensis 137 70 257 1,768 43 1.811 176 125 302 2,131 238 2369
Pagrus caeruleostictus 1.496 26 1,522 2,805 174 2,979 1.634 103 1.737 5.934 304 6237
Deniex angolensis 8 8 g 8
Dentex canariensis 2,482 71 2,553 36 57 113 35 37 93 2574 183 2.759
Pagelius bellowii 1,517 347 1.864 961 819 1,781 8 1.879 1.887 1486 3045 3,531
Mugil capurrii [s 43 30 13 45
Mugil cephalus 83 23 15 15 98 98
Solea sencgalensis 31 4 33 34 1 33 63 3 70
CEPHALOPODS
Loligo vulgaris 395 208 603 217 22 239 41 25 66 634 134 508
Sepia officinalis Lot 21 1,032 258 2 270 131 2] 132 1411 13 1,434
Cetopus vulgaris 103 384 489 34 1210 4 1,298 7 966 973 196 2561 4 2760
CRUSTACEA
Pernaeus roticlis 30 0 30 17 ¢ 17 2 2 5 49 3 32
Parapenaeus longirosiris 0 0 2 3 3 § 48 55 10 30 60
Palinurus mawriiaricus 22 22 22 22
Panulirus reging 2 2 2 2
Target speciss total 12,524 3,188 - 13.713 6.673 3.824 2,383 12,879 2,229 4,255 450 6,934 2426 (1267 2833 33318
QOther species total 167,384 1,591 - 169,175 29279  §,401 8619 46299 21,396 6370 3653 31.622 218335 16363 12274 247.093
Whole species 180,109 4779 - 184,888 33952 12225 11001 59178  23.824 10.626 4106 38,536 239885 27.63 13,107 282,621

Remarks. For phase 1. catchable stock size (by 70mm cod-end) was estimated by muhiplying 61.5% to original catch record including covemnet,
This estimation is also applied to the caeh by 100mm cod-end and mixed samples in phase 2,
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Table 5.4 continued.

(Th Phase 2 warm season Units: wonnes

Scientific name North Central South Tutal
3-20m  20-200m 200-400m  Twotal 3-20m  20-200m 200-400m  Total 3-20m  20-200m 200-400m  Total 3-20m  20-200m 200-400m  Toral
FISH
Mustelus mustelus 10,327 7363 17.691 256 256 16,327  7.621 17.947
Merluceius senegalensis 32 789 1091 110 238 347 126 6 142 538 1043 1.380
(Merluceius polli ) ¢ 108 108 547 4580 5127 296 4584 4879 843 9272 10115
Zeus faber 241 241 124 3 129 34 54 419 5 421
Lpinephelus aeneus 148 248 393 30 0 30 17 3 20 133 251 146
Argyrosomus regius 3l 94 i44 192 29 221 ) 10 13 248 133 381
Pseudupenzus prayensis 23 162 215 118 282 699 66 415 481 507 889 1.395
Pagrus caeruleosticius 27,033 132 27,163 1.032 116 1.147 437 104 541 28,501 331 28.833
Dentex angolensis 8 8 8 8
Dentex canariensis 738 139 897 37 19 76 0 16 19 814 168 082
Pagelius bellowii 450 3962 4412 55 23529 2,585 5 1.704 1.709 511 8,196 8.706
Mugil capurrii
Mugil cephalus 19 19 19 19
Solea senegalensis 8 8 8
CEPHALOPODS
Loligo vulgaris 6% 220 289 159 159 138 138 59 317 586
Sepia officinalis 177 176 354 9% 141 239 29 34 63 303 353 653
Octopus vulgaris 47 1,173 8 1.231 105 158 592 624 524 152 2287 8§ 2447
CRUSTACEA
Peraeus notialis 3 4 0 9 9 3 1 3 3 13 16
Parapenceus longirostris 0 9 9 0 5 3 i ¢ 2 2 14 18
Palinurus mawritanicus 18 16 16 16
Panulirus regius a1 91 g 3 99 99
Targe? species total 39073 14277 930 34,380 198 4,560 4827 11374 371 3775 4600 8946 41,729 22612 10338 700
(Other speeies total 91,879 16531 14121 123954 12,382 14038 13.820 40.24] 12,107 9,101 2,881 24,088 119368 40.083  30.822  190.283
Whole species 134,052 31231 15051 1802334 14368 18399 18648 31614 12678 12876  7.481 33034 161097 62,706 41.180 264983

Remarks. For phase 1, carchable stock size (by 70mm cod-end) was estimated by multiplying 61.3% 10 original catch record including covernet,
This estimation is also applizd 1o the caich by | 00mm cud-end and mixed samples in phase 2,



() Resource standards of demersul species in short-term

[n a preliminary conference with ofticial participants from both countries aimed at the present Study
(JICA, 1999}, as well as in a binational study team meeting prior to the beginning of the Study, the
importance of condiscting a transitional period resources survey, covering a time frame beyond the cold
and warm secasons targeted by the Sea-borne Survey, was already indicated, in order to apprehend as
accuralely as possible the actual conditions of demersal species resources.

The CNROP understood the importance of conducting a resoutces survey in the transitional period
and carried ouf three ressources surveys in the 2000-2001 by the Af-Awam, based on the same techniques
cmployed in the cold and warm season surveys (Table 5.1. shows trawl operation circumslances). The
coled and warm season surveys and transitional period surveys added up to scven cruises, whose times
and periods are listed in Table 5.5.

These transitional period surveps conducted by the CNROP basically applied the same random
sampling method utilized in the cold and warm season surveys, as well as the same target regions,
stratitication and standardization of catch in weight.

Table 5.5 Times, periods and number of stations of the cold and warm season surveys and
the transitional period surveys.

No. of stations

Survey season Survey year Survey period (20 - 200m)
Phase |
Cold season 2000 Mar. 28 - May 06 6l
Ciow " July 12 - July 27 75
Warm season Sep. 05 - Oct. 09 02
WioC ™ Nov. 27 - Dec. 09 66
Phase 2
Cold season 2001 Apr. 05 - May 09 64
Waurm season Sep. 05 - Qct. 08 56
WioC ™ Dec. 23 - Jan. 02, 2002 60

*1: Transitional season between cold and warm season is indicated as C to W.
*2: Transitional season between warm and cold season is indicated as W to C.

In order to combing the results of the cold and warm season surveys and the transitional surveys or
a qualitative and quantitative study of short-term changes in resources, it is necessary to ensure the
consistency of the basic data of both kinds of survey. For that purpose, the following main points were
considered: (i) the catch made by the Af-Awam with a 45 mm cod-end was adopted as standard; (ii) the
total catch, pelagic specics excepted, was the object of analysis; (iii} swept arca was calculated from the
W (distance between the wing-lips) — D (water depth) equation (see 3.3.1 for the W-D equation and
Appendix Table 5.2 for the area-swept in the transitional period surveys); (iv) catch was standardized
(kg/km?); (v) stock size was estimated from a stratum that aflowed comparison through all seven surveys
(those were the 20-30 m, 30-80 m and 80-200 m strata: the number of stations in Table 5.5 -refers to
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points carricd out in these three strata). Stock size was estimated for those separate strata for the tarpet
speeies andd athers (Table 5.6). Also, considering the top ten among the target species with a stock size of
over 1,000 tonnes in any survey, changes in the stock size of these top 10 specices in chronological order
through the cofed and warm season and transitional peviod surveys were illustrated in Figure 5.14, The
95% confidence interval and coetlicient ol variation {CV) were calculated for the estimated total stock
size by area (Table 5.7). Morcover, the estimated stock size by area and by stratum in the cold and warm
season and transitional period surveys was drafted (Figure 5.15).

Based on Table 5.6, from a qualitative standpoint, the ratio of the stock size of the target specics to
the total stock size in the entire arca changed, in chronological order, as follows: 33%, 42%, 45% and
42% (all in 2000), 31%, -, 38% and 25% (in 2001). Therefore, therc was a decline in that ratio over the
years. The stock size of the target species changed according to the time of survey (cold and warm
season and transitional period surveys).

However, if species arc classified according to their presence at stock-rich strata, three of themn — the
smooth-hound Mustelus mustelus, the West African poatfish Pseuddupeneus pravensis and the bluespotted
seabream Pagrus caertleostictus — were mainly distributed at the 20-30 m stratum. Five target species
were distributed at the 30—-80 m stratum: the Canary dentex Denfex canariensis, the red pandora Pagellus
bellontii, the European squid Loligo vudgaris, the common cuttlefish Sepia officinalis and the common
octopus Octopus vulgaris. Finally, 2 species were distributed at the 80-200 m stratum: the Senegalese
hake Merlnceins senegalensis and the John dory Zeus fuber. Light of those ten species (the exceptions
were Mustelus mustelus and Sepia officinalis) expericnced a declining trend in stock size over the years
{Figure 5.14).

The estimated stock size was also studied from a quantitative standpoint based on Table 5.7. The
total stock size in each survey was, in chronological order, 66,426 tonnecs, 84,889 tonnes, 75,225 tonnes
and 92,204 tonnes (all in 2000), 43,327 tonnes, -® 84,247 tonnes and 67,254 tonnes (in 2001). Except for
the total stock size in the cold season survey of 2001 (43,327 tonnes), the total stock size in each survey
of this two-year period was in the range of 70,000-90,000 tonnes.

There are no negative values within the 95% confidence inteival for the total stock size in the seven
surveys, and the CV of 6-17% indicates estimates of good accuracy. From this fact, it is thought that
these estimated values are sound basic data for resources assessment. These resuits made clear that, if 70
stations were surveyed in each cruise, it would be possible to collect basic data that are more than
appropriate for an assessment of the current status of resources according to CV and confidence interval
values. This is an observation that points out to methods to be used in future resource surveys.

In the fifteen-year pericd from 1982 to 1996, the CNROP has conducted resource surveys in the
inshore and offshore zones of Mauritama aboard the N'Diggo. In the [uture, based on the analysis and
study of the results of the fifteen-year period surveys, the CNROP will be able to clarify the actual
condilions and yearly changes in resources, aiming at a long-term outlook. The outcome of such inquiry
should be compared with the results of this short-term survey, and allow for correctly understand the
sttuation of demcrsal species stocks. It is thought this would consoiidate the IRM management policy for
fishery resources.

5 The transitional period survey belween cold and waren scasons in 2001 was not cartied out, for twa R/Vs were docked in Las
Palmas.
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Table 5.6 Estimated stock size of target species and other species in the cold and warm season
surveys and the fransitional period surveys,

s Phase | Phase 2
g Stam P T Wi Cold  No W ,
3 category old L CloW . .lrm'I Wio 0 9 0 " armq Wto €
sSeason Senson Sensott SUryLy Season

20-30m  Target 460 3,687 3,576 876 520 - 6393 1,904
Others 297 7,456 12,682 482 956 - 257110214
Total 757 11,143 16,258 1,358 1,475 - 8965 12,118

30-80m  Target 3,712 3328 6,729 1,941 1,618 - 10,823 3,627
t Others 1,886 3341 1,000 1,200 1,071 - 13929 15,550
= Total 5,598 6,668 7,729 3,140 2,689 - 24752 19,178
80-200m Target 1,718 614 795 2,301 1,466 - L176 783
Others 3,001 1233 1,509 7,407 909 - 3,023 1524

Total 4,719 1,847 2304 9,708 2375 - 4300 2,308

Total 1,074 19,658 26,291 14207 6,539 - 38,016 33,603
20-30m  Target 1,216 4,031 1,687 1,469 244 -0 228
Others  L115 5211 3754 430 G4t - 2420 365

Total 2,331 9242 544t 1,899 885 - 3,338 593

_. 30-80m  Target 3,867 7,545 0831 3,658 1,861 - 5928 1316
3 _Others 42217 7,332 3,671 3,259 1,069 - 6053 3,584
g Total 8,084 14877 (3,502 6917 2,930 - 11,98t 4,899
80-200m Target 5,006 11,515 1,099 1453 2614 - 1,512 1,982
_Others 16481 13,174 3,732 10,933 12,44| - 12299 2,125

Total 21,587 24,690 4,831 1238 15055 - i3811 4,107

Total 32,002 48,808 23,774 20,202 18,869 - 29129 9,600
20-30m  Target 359 1,361 1,151 [,547 310 - 560 942
Others 2,623 1,932 2,575 6305 1,652 - 2043 4,690

Total 2,981 3203 3726 17851 1,961 - 2603 5632
30-80m  Target 2,070 2,043 7266 22422 3,002 - 3,519 3,456

5 _Others 5934 5573 8381 10941 3,562 - 3613 6,096
A Total 8005 7,616 15646 33363 6,564 - 9135 9,352
80-200m  Target 3,106 1,941 1826 2,718 1,645 - 807 2,613
Others 9259 3,571 3993 12,863 7,747 - 4560 6,253
Total 12,364 5512 58i8 15581 9,303 - 5367 8,866

Totul 23351 16422 25,191 56,795 17,918 - 17,102 24,051
20-30m  Target 2,035 9,079 6414 3,892 1,073 - 7871 3,075
_Others 4,034 14,599 19011 72i7 3248 - 7034 15269

Total 6,069 23678 25425 11,109 4321 - 14905 18,344

30-80m  Target 9,649 12916 23826 28,021 6481 - 20270 8,399

= Others 12,037 16,246 13,052 15399 5702 - 25595 25230
< Total 21,687 29,161 36,877 43420 12,183 - 45865 33,629
80-200m  Target 9,930 14,070 3,719 6471 5,725 - 3495 5378
Others 28,740 17,979 9234 31,204 21097 - 19982 9,903
Total 38,671 32049 12953 37675 26,322 - 23477 15281

Total 66,426 84,889 75255 92,204 43327 - 84,247 67,254

- indicates no irawl operated.

*1: Only 45imm cod-end data were used.

*2: Transitional season hetween cold and warm season is indicated as C to W,

*3: Transitional season between warm and cold season is indicated as W to (.

*4: Estimated value were used. [Original data (cod-end + covernct) x 90.7%]

¥5: The research vessed Af-bwent and Amrigue were both in the doek of Las Palinas For maintenance.
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*1: Only 45min cod-end data were used.  *2: Transitional season between cold and warm season is indicated as C to
W. *3: Transilional season between warm and cold season is indicated as W to C. *4: Estimated valucs were used.
[Original data (cod-end + covernet) x 90.7%). *5: The research vessel Af-dwam and Amrigue were both in the dock of
Las Palmas for maintenance.

Figure 5.14 Estimated stock size of target species at each stratum in the cold and warm: season
surveys and the fransitional period surveys.
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Table 5.7 Estimated stock size, 95% confidence interval and coefticient of variation in the cold und

wart season surveys and the fransitional period surveys,

Pl Phaxe | Phase 2
= Strat Area in
2 Stratum K Cold Ly Warm " Cold No Warm "
1] g Cloy 4 Wi C sy .5 w Wie(C
SEiSen sS¢ns0m1 season Survey season
20-30m 1,250 157 11,143 16,258 1,358 1,175 - 8,963 12018
30-80m 2,924 3,598 G668 17129 ERE 2,089 - 24,752 19,178
"‘3 JB0-200m LLIT AT19 BS4T 2304 9708 2375 e 3300 2308
o 20-200m 5,361 1,074 19,658 26,291 11,207 6,539 38016 313,003
95% conlidenee int. £4,803  E16,954 121,708 +[50%1 +3.408 - k17,928 £20,207
CV: enelicient of varmtion 19% RMED 28%% 33% 26% - 23% 36%
20-30m 815 2,331 9,242 Selt 1,899 885 - 3,338 593
= 30-80m 2,870 5,084 14,877 13,502 6917 2,930 - 11,981 4,840
\E _80-200m 2,767 21,587 24,090 4831 12386 _ 15055 - 13,810 4107
& _20-200m 6,172 32,002 18,808 PANNE] 21,202 18.869 - 29,129 9,600
93% conlidence int, 200220 212,970 18,513 413294 +7.664 - £(6,876 +3 727
€V coclficicnt of variation EELH 16% 16% 34% 1650 - HEA 204
20-30m 805 2,981 3293 3,720 7,851 1,961 - 2.603 5,632
30-80m 2,640 8,005 1616 15,646 33,363 6,504 9,138 9,552
':'5 80-200m 3,025 12,364 3312 5388 15381 9393 . 3.307  BR66_
& _20-200m 6,470 23,351 16:422 5,191 56,795 17,918 - 17.862 24,051
5% coulidence int. +8,501 +6,28% 412176 430.725 +6,708 - #6807 110,255
CV': caclticient of vananon 20%% 20%% 2% H% 2% - 18% 2%
20-310m 2,930 6.069 23,678 25425 11,109 4,321 - 14,905 8,344
30-80irn 8434 21,687 29,161 36,877 43,420 12,183 - 45,865 33,629
? _80-200m 6,934 38671 32,049 12,953 37,675 26,822 - 23477 15,281
20-200m 13,303 66,126 84,889 75,255 692204 43,327 - 84.247 67 254
93% conlidenee nt. L5668 111403 =13.110  +31,678 16,961 +15,016 {4516
CV: coelficient of variation 134% 6% 7% 17% 8% - 10% 10%%
f:; 100,000 —— subxfed —— ) . .
2 75,000 C oo e B A S B iunh 20-200m
54 0000 §— R O g— _-_- e I DCcnlla!'zu-ZOOml
B B T e A D e B —F:I : - D1 South 20-200m |
g 0 4 + T i £ 4
Cotd Ctall'*2 ! Warm | Wi CH Cold Ny Warnmn Win+)
scasun | | season* i | scason®§ | survey*5 | eeason®d
Finge Thase 2
Seasans
g 160,000 —— STEaTi ) e e
£ 75000 |-eiim e [— ——1 . - T M Siratue 20300 E
; 50,000 | -- —- - - I S B — H e ~ | JESteanng 20-80m
oo b oo 7————H—---- —_—— B - f___$!r_3hrm_t‘3_£ib‘c_7r§_j
[1,5: (1] I " | l + |
Culd CloWw*2 warm | W Cotl No Warm WioC*)
scason* § seasoatl season'd | suney*’ | season*d
Phase | Phase ¥
Seasons

*1: Only 45mm cod-end data were used.

*2: Transitional season between cold and warm season is indicated as C to W,
*3: Transitional seuson between warm and cold season js indicated as W to C
*4: Estimated values were used. [Original data {cod-end + covernet) x 90.7%]
*5t The research vesset Al-Awam and Amrigue were both in the dock of Las Palmas for maintenance.

Figure 5.15 Estimated stock size by area (upper part) and by stratnm (lower part)
in the cold and warm season surveys and the transitional period surveypsy,



(%) Utilization of target species resources from the standpoint of size composition

By utilizing the results of the cold and warm season surveys and the transitional perioed surveys by
the Al-Awam, combined with those of the Landing Site Survey, the utilization of demersal species
resources inhiabiting IRM waters was studied with respect to their body size.

During the cold and warm scason surveys, body length measurements (by means of the
punching-card method and multi-item biological measurements) were taken from the specimens caught
in the 20 mm mesh covernet; size composition presumably reflects well the status of the target species in

natural conditions (sec 3.4.6 Biological findings on target species).

On the olher hand, body length data taken during the transitional period surveys, while obtained
through a similar mcthodology as the one utilized in the cold and warm season surveys, were collecied
using 2 45 mm mesh-size cod-end, so the two sets of data cannot be compared at the same level. Also,
the size of the target species specimens found in the Landing Site Survey was not that ot the catch by
artisanal fisheries, they often corresponded to commercial sizes. Thercfore, the size composition of target
species as collected by the Landing Site Survey is thought to be heavily biased. Also, the landed catch
whose body length measurements were taken (with punching-cards), although being individuals captured
by means of the fishing methods stated in Table 8.11.2 and landed, could not be easily sorted out by
fishing method.

Listed below is the size composition of target species based on the cold and warm season surveys,
the transitional period surveys and the Landing Site Survey. By comparing the corresponding time of
measurcment, the size of those species utilized as fishery products among stock in natural condition was
examined. The body length data obtained from the Landing Site Survey, giving consideration to there
re;iresentative[y, took into cffeet the target species with more than 100 specimens collected.

The size composilion of all target species caught in the fransitional period surveys Is presented in
Appendix Figure 5.1. As a reference, a summary of the top species in estimated stock size and a list of
the species caught in the transitional period surveys is given in Appendix Tables 5.3 and 5.4 respectively.

With reference to the cold and warm season surveys:
1} Swmocoth-hound Afustelus mustelus

The size composition of the smooth-hound from data obtained from the resources survey and the
Landing Site Survey is illustrated in Figure 5.16. The total tength class is indicated at intervals of 5 cm.

The size composition of the estimated stock number inferred from the Phase 2 cold season survey
was in the 45100 cm class. In the culd season, the dominant mode occurred at the 60-65 cm class, with
the mean size of 62.8 cn. On the other hand, the size composition for this species obtained by the
Landing Site Survey has wider limits, 50--120 cm class. The dominant mode in the cold scason was
present at the 90-95 ¢m class, with the mean size of 87.1 em.

Landed specimens tended toward large sizes, and the mean size was about 24 cm larger than that for
the estimated stock number. Most of the juveniles (about 60 cm at first maturity; see 3.4.6) were not
landed.
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Figure 5.16 Size composition of estimated stock number and landed individuals
for smooth-hound Musteluy mustelus.

2) White grouper Epinephelus aencus

The size composition of the white grouper from data obtained from the resources surveys and the
Landing Site Survey is illustrated in Figure 5.17. The total length class is indicated at intervals of 5 cm. -

The size composition of the estimated stock number inferred from the Phase | warm season survey
was in the 0-75 cm class. It had a poly-modal distribution, with the modes at the 15-20 cm, 35-40 cm
and 50-55 ¢ classes, with the mean size of 33.7 cm. On the other hand, the size composition of

specimens landed in the Phase | warm season was in the 35-85 cm class, with the dominant mode at the
30-55 cm class and the mean size of 56.5 co.

The size composition of the estimated stock number inferred from the Phasc 2 cold scason survey
was in the 5-80 cm class. The dominant mode for the cold and warmn seasons was observed at thel0-15
cm and 35-40 em classes respectively. The mean size in the cold and warm seasons was 28.5 em and
37.2 cm respectively. On the other hand, the seize composition of specimens landed in the cold and warm
seasons of Phase 2 was in the 30-90 cm class. The dominant mode in the cold season was present at the
45-50 cm class and the modes in the warm season were observed at the 4045 cin and 55-60 cm classes.

The mean size was 54.9 em and 55.7 cm respectively. In all seasons, landed individuals were
comparatively larger, over 25 cm in total length.

According to Bouain (1980), in the Republic of Tunisia, the size at first maturity for females of this
species is 40 cm. 1f that size is equally valid for the white grouper in the IRM, then the landed specimens
were mostly parentaf individuals, and juveniles were scarce.
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Figure 5.17  Size contposition of estimated stock number and landed individuals
for white grouper Epinephelus aeneus.

3y Meceagre Argyrosormus regius

The size composition of the meagre from data obtained from the resources surveys and the Landing
Site Survey is illustrafed in Figure 5.18. The total length class is indicated at intervals of 5 cm.

The size composition of the estimated stock number inferred from the Phase 2 cold and warm season
surveys was in the 5-115 c¢m class. In the cold season, the modes were present at the 15-2¢ cm and 30-35
cm classes. In the warm season, the modes occurred at the 15-20 cm, 25-30 cm and 45-50 cm classes.
The mean size in the cold and warm seasons was 25.2 em and 30.6 em respectively. On the other hand,
the size composition of specimens landed in both seasons was wider, in the 10-200 cm class. In the cold
season, the dominant mode occurred at the 35-40 cm class, and the mean size was 68.8 co. In the warm

season, the dominant mode occurred at the 50-55 c¢m class, and the mean size was 99.7 cm.

In all seasons, the sizes of landed individuals were comparatively widely distributed in the right-hand
side. No mature females were found in the surveys but, according to Tixerant (1974), the size at first
maturity for femalcs is 82 cm. This value indicated that most of the landed individuals were juveniies.

5-27



(C) Mhase 2 cold seasan (D) Phiase 2 warm season

3% e e e (0% 17 R 111
T a N ®
3 ) & £
£ BRI Ry § 2% [l n e s 0% B
3 314
& & & &
5 10% [ e 2% || - e o ——] 20% 3
3 g g g
I l w o e

0o I TTTIT SRR | SIS U7 0% e T || PR | 0%

0 25 50 715 BO0 135 150 175 g [H] 5S¢ 75 BOO 125 150 175 200
Total lengeh inem Toral | i
[iScn Forme (Mo bngih 15 Ber, etbinaiol 51 57E <ind &8 rtbibane. 2306400 Dic e me (Mo benglh W1Ecn S6cE sure 1 antens 26591 )
] anding g2 (htess kongth 68 fem,n = 2902) W1mduig sieyhen kgt 9 Tem, n 2 169) o

Figure 5,18  Size composition of estimated stock number and landed individuals
for meagre Argyrosomaus regius.

4) West African goatfish Pseudupencus pravensis

‘The size composition of the West African goatfish from data obtained from the resources survey and

the Landing Sitc Survey is illustrated in Figure 5.19. The fork length ciass is indicated at intervals of |
ctil.

The size composition of the cstimated stock number inferred from the Phase 2 cold season survey
was in the 9-26 cm class. in the cold season, the dominant mode occurred at the 1819 cm class, with the
mean size of 17.4 cm. On the other hand, the size composition of specimens according to the Landing

Site Survey was in the 15-32 class; the dominant mode was present at the 19-20 cm class, and the mean
size was 21.4 cm.

The mean size of landed specimens was 4 cm longer than that of the estimated stock number. In the
cold season, the size at first maturity for females is about |5 cm {sce 3.4.6): therefore, one realizes most

of the juveniles were not landed.
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Figure $.19  Size composition of estimated stock number and landed individuals
for West African goatfish Pseudupencus prayensis.
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5) Bluespotted seabream Pagrus cacruleostictus

The size composition of the bluespotted seabream from data obtained from the resources survey and
the Landing Site Survey is illustrated in Figure 5.20. The fork length class is indicated at intervals of 2
cm.

The size composition of the cstimated stock number inferred from the Phase | cold season survey
was in the 12-52 em class, The dominant modes occurred at the 1416 cns and 24-26 cm classes, and the
mean size was 26.8 cm. On the other hand, the size composition of landed specimens was in the 16-42
class; the dominant mmode was present at the 26-28 e class, and the mean size was 26.4 cm.

The size composition of the estimated stock number interred from the Phase 1 warm scason survey
was in the 4-40 ¢m class, with the dominant mode at the 24-26 cm class, and the mean size 19.6 cm. On
the other hand, the size composition of landed specimens in the warm season was in the 20-38 ¢ class;
the dominant mode occurred at the 24-26 cn class, and the mean size was 26.4 cm, The size composition
of landed specimens was displaced (o iarger classes than those of the estimated stock number.

The size composition of the estimated siock number inferred from the Phase 2 cold and warm season
surveys was in the 4 46 em class. The dominant mode for these seasons was present at the 24--26 cm and
2022 cm classes respectively, and the mean size was 24.7 cm and 20.4 cm respectively.

On the other hand, the size composition of spceimens according to the Landing Site Survey was in
the 16-50 class. In the cald season, the modes occurred at the 18-20 cm and 34-36 cm classes, and the
mean size was 28.6 cm. In the warm season, the dominant mode was present at the 32-34 cmi class, and
the mean size was 31.7 cm.

- The size at first maturity for females was about 24 cm in the cold season and some 19 cm in the
warm scason (scc 3.4.6). The minimum capture size for this species according to IRM regulations is 18
cm. As a consequence, most of the juveniles of the bluespotted scabream cannot be landed, and one can

realize how current fishing regulations are being observed.
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Figure 5.20  Size composition of estimated stock number and landed individuals
for bluespotted seahream Pugrus caeruleostictus.

6) Canary dentex Dentex canariensis

The size composition of the Canary dentex {rom data obtained from the resources survey and the
Landing Site Survey is illustrated in Figure 5.21. The fork length class is indicated at intervals of 2 ¢in.

The size composition of the estimated stock number inferred from the Phase 2 cold season survey
was in the 12-36 cm class, with the dominant mode at the 16-18 cm class, and the mean size of 18.7 cm.
On the other hand, the size composition of specimens landed in the cold season was in the 10-50 cm
class; the mode occurred at the 26--28 cm class, and the mean size was 28.1 cm.

The size of landed individuals tended toward the large sizes found in the resources survey, and
Juveniles (size at first maturity for female; about 21 em — sce 3.4.6) were practically unscen.
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Figure 5,21 Size composition of estimated stock number and landed individuals
for Canary dentex Dentex canariensis.

7)) Red pandora Pagellus bellottii

The size composition of the red pandora from data obtained from the resources survey and the
Landing Site Survey is tllustrated in Figure 5.22. The fork length class is indicated at intervals of 1 cm.

The size composition of the estimated stock number inferred from the Phase 2 cold season survey
was in the 4-32 cm class, with the dominant mode at the 89 cm ciass, and the mean size of 12.6 ¢cm. On
the other hand, the size composition of specimens landed in the cold season was in the 18-30 class; the
mode oceurred at the 22-23 cm class, and the mean sive was 23.0 cm.

. The size of landed individuals tended toward the large sizes found in the surveys (the right-hand side
of the size composition). The size at first maturity for females was about 19 em in the cold season (sce
34.6). The minimum capture size for this species according to IRM repulations is (8 cm. As a

consequence, one could realize that juveniles, though not nuimerous, were being landed.
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Figure 522 Size composition of estimated stock number and landed individuals
for red pandora Pagelius bellottii,
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8) Fiathead mullet Mugil cephalus

The size composition of the flathcad mullct from data obtaincd from the resources survey and the
Landing Site Survey is illustrated in Figure 5.23. The fork length class is indicated at intervals of 2 cm.

The size composition of the estimated stock number inferred from the Phase 2 cold scason swrvey
was in the 10-66 cm class, with the dominant mode at the 36-38 cm class, and the mean size of 39,1 cm.
On the other hand, the size composition of specimens landed in the cold season was in the 22-78 class;
the mode occurred at the 40-42 cm class, and the mean size was 38.4 cm.

The size of landed individuals was quite close to that found in the resources survey. According to the
Fish Base (http://'www fishbasc.org), the size at first maturity for females of this species in the Lion Gulf
{Golfe du Lion), France, is 33.0 cm. Assuming this size for mature females also applies to the IRM
waters, a moderate number of juveniles should have been landed.
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Figure 5.23  Size composition of estimaied stock number and landed individuals
for Mathead muliet Mugil cephalus.

9) Senegalese sole Solea sencgalensis

The size composition of the Senegalese sole from data obtained from the resources survey and the
Landing Site Survey is illustrated in Figure 5.24. The total length class is indicated at intervals of 2 cm.

The size composition of the cstimated stock number inferred from the Phase 2 cold season survey
was in the 18-44 cm class, with the dominant modes at the 2022 cm and 36-38 cm classes, and the
mean size of 29.2 em. On the other hand, the size composition of specimens landed in the cold season
was in the 20-56 class; the mode was present at the 32-34 ¢ class, and the mean size was 37.0 cm,

The size of landed individuals tended toward the large sizes classes found in the resources survey. In

the cold season, the sizc at first maturity for females was about 27 cm (see 3.2.6). Not many juveniles
were landed.

5-32



{C) Thase 2 cold season
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Figure 5.24  Size composition of estimated stock ntumber and landed individuals
for Senegalese sole Solea senepalensis.

i) Evropean squid Loligo vulgaris

The size composition of the European squid {rom data obtained from the resources survey and the
Landing Site Survey is illustrated in Figure 5.25. The mantie [ength class is indicated at intervals of 2 em.

The size composition of estimated stock numbcer of European squid inferred from the Phase | cold
season survey was in the 4-44 cm class, with the dominant mode at the 6-8 cm class, and the mean size
of 10.6 cm. On the other hand, the size composition of specimens landed in the cold season was in the
8-22 class; the mode was present at the 12—{4 cm class, and the mean size was 14.2 cm.

The size of landed individuals was somewhat longer than that of squids found in the resources
survey.
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Figure 5.25 Size composition of cstimated stock number and landed individuals
for European squid Loligo vulgaris.

11y Common cuttlefish Sepia officinalis

The size composition of the common cuttlefish from data obtained from the resources survey and the
Landing Site Survey is iliustrated in Figurc 5.26. The mantle length class is indicated at intervals of | cm.

The size composition of estimated stock number inferred from the Phase | cold season survey was in
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the 1626 cm class, with the dominant mode at the 20-22 cm class, and the mean size of 20.3 ¢cm. On the
other hand, the size composition of specimens landed in the cold season was in the 6-34 class; the mode
occurred at the 17--18 cm class, and the mean size was 19.9 ¢m.

‘The size composition of estimated stock number inferred from the Phase 2 cold season survey was in
the 10-33 cm class, with the dominant imodes at the 20-21 em and 25-26 cm classes, and the mean size
of 21.1 em. On the other hand, the size composition of specimens landed in the Phase 2 cold season was
in the 10-48 class, a wide interval. The predominant mode was not observed clearly, The mean size of
landed individuafs was 27.7 cim.

The size at first maturity for females in the cold season was 11 cm (see 3.4.6). Most of the immature
individuals were not landed.

{A} Mhase | cold season {C) hase 2 cold season
5% = L0% 15% — 60%
H B ¥ E:
@ %
<3 .
“g 30% {——- | 4% B T s f——— - - 0% 3
3 a1 |3 3
& ™= o
§ e W g v 8
15% |- =1 20% & g 5 - W% 3
£ i g g
i [N ML‘ =
0% v elebes _ oA correrrrresr et 0% 0% -Tnmmlm- o LTI PR Iy
05 10 15 20 25 10 15 40 4% SO O 5 N IS 20 25 10 35 40 45 50
hanite length in cm Manile Yength in em
0528 borte e Yongth. 20 Yo, cxtinated stock s m mumbars 5405 OScn bome (Meen ‘arpth, 1 G, a5t matod mock swe w nambars 619715
I..l"\!-ﬂlg sde (heen ongh 12 B n = 131 Blerdng stz {Manugth 27 Tom, a = 1290,

Figure 5.26 Size composition of estimated stock aumber and !anded individuals
for commaon cuttlefish Sepia officinalis.

12) Convmon octopus Octopus vulgaris

The size composition of the common octopus from data obtained from the resources survey and the
Landing Site Survey is illustrated in Figure 5.27. The mantle iength class is indicated at intervals of 1 cm.

The size composition of estimated stock number of common cctopus inferred from the Phase 2 warm
season survey was in the 4-24 cm class, with the dominant mode at the 11-12 cm class, and the mean
size of 11.1 cm. On the other-hand, the size composition of specimens landed was in the 831 class; the

mode was slightly observed al the 15—16 em class, aud the mean size was 16.5 cm.

The size of landed individuals was as large as or even larger than large size of the common octopus
found in the resources survey. The size at first maturity for females in the warm season was 6 cm (see
3.4.6). Apparently, not many immature individuals were landed.

The smallest size landed was present at the 8-9 cm class. The weight of those individuals with a
mantle length of 8 or 9 cm, calculated by the length-weight equation BW =2.946 X ML?*™ (see Figure
3.82), would be 347 g and 455 g respectively. In the IRM, the current minimum catch weight for this
specics is 500 g. Although in small numbers, individuals smalter than the minimum regulation size were
being landed.
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Figure 5.27 Size composition of estimated stock nuntber and landed individuals
for common octopus Octopus vulgaris

With reference to the transitional period surveys:
1) Smooth-hound Mustelus mustelus

The size composition ot the smooth-hound from data obtained from the resourccs survey and the
Landing Site Survey is itlustrated in Figure 5.28. The total length class is indicated at intervals of 5 cm.

The size composition of the estimated siocks inferred from the resources survey between the warm
season and the cold scason in Phase 2 was in the 45-110 cm class, with the dominant mode at 65-70 cm
class, and the mean size of 69.0 cin. On the other hand, the size composition of specimens obtained by
the Landing Site Survey was in the 55-80 class; the dominant mode was present at the 60-65 cm class,
and the mean size was 64.9 cm.

The size composition of specimens landed in the transitional period between the warm and cold
season was located in the middle-size class as found in the resources survey.

Phase 2, warm to cold transitional season
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Figure 5.28 Size composition of estimated stock number and fanded individuals
for smooth-hound Musielus mustelus.
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2) Blucspotited seabream Pagrus caerleosticins

The size composition of the bluespotted seabream from data obtained from the resources survey and

the Landing Sitc Survey is illustrated in Figure 5.29. The fork length class is indicated at intervals of 2
cim.

The size composition of the estimated stock number inferred from the resources survey between the
warm season and the cold season in Phase 2 was in the 14-26 em class, with the dominant mode at the
20-22 cm class, and the mean size of 21.0 cm. On the other hand, the size composition of landed

specimens was in the 646 class; the dominant mode was observed at the 24-26 cm class, and the mean
size was 26.1 cm,

The size of Janded individuals tended toward large sizes.
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Figure 5,29  Size composition of estimated stock number and landed individuals
for bluzespotted seabream Pagrus caeruleostictus.

3) Red pandora Pagellus beliottii

The size composition of the red pandora from data obtained from the resources survey and the
Landing Site Survey is illustrated in Figure 5.30. The fork length class is indicated at intervals of | cm.

The size composition of the estimated stock number inferred from the resources survey between the
warm season and the cold season in Phase 2 was in the 8-29 cm class, with the bwo dominant modes at
[2-13 cm and 18-19 cm in classes respectively, and the mean size of 15.5 cm. On the other hand, the
size composition of landed specimens was in the 16-24 cm class; the dominant mode was present at the
21-22 cm class, and the mean size was 20.4 ¢m.

The size of landed individuals tended toward lurge sizes.
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Figure 5.30  Size composition of estimated stock number and landed individuals
for red pandora Pagelfus bellottii,

(6) Evalaation of the status of demersal species resouices

To evaluate the status of demersal species resources, basically the most important information is to
know the stock size (biomass — see Table 5.4) and catch (in weight) of the species living in the fishing
grounds and targeted by fisheries.

1) Species targeted by fisheries

The species targeted by artisanal fisheries were restricted to the ones tanded during the Landing Site
Survey. On the other hand, as for industrial fisheries, little is known of the portion corresponding to those
"other species” apart from the farget species of this survey with respect to their fishing conditions and
utilization. For this reason, the species targeted by industrial fisheries were limited to the target species of
the study.

2) Estimated stock size

The survey conducted by the Al-Awam (sec Table 3.5) in the coastal arca (3-20 m stratum) in the
cold and warm seasons of 2000 did not fully cover the survey area, and the stock size in this area was not
considered.

In 2001, the catchable stock size for artisanal fisheries — that is, the stock size of the entire
nectobenthos at the 3-20 m stratum excepting the Banc d'Arguin, a potentially catchable stock size - was
239,885 tonnes in the cold season and 161,097 tonnes in the warm season, the mean value of both
seasons being 200,491 tonnes.

As for the catchable stock size for industrial fisheries, it in the cold and warm seasons of 2000 at the
20400 m strata was 72,180 tonnes and 92,606 tonnes respectively, with the mean value of 82,393 tonnes.
The cold and warm seasons of 2001, the catchable stock size for industrial fisheries was 42,737 tonnes
and 103,886 tonnes respectively, the mean value of both seasons being 73,312 tonnes.
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3} Catch size

Production of artisanal fisheries in 2000 was 19,456 tonnes (Table 5.1). This production represents
the combined catehes of pelagic and demersal species, and the latter cannot be separated from the total
catch. Also, the authorities in charge have not yet released official statistics on the production of artisanal
(isherics in 2001, For this reason, it was not possible to apprehend the true picture of the utilization of
resources by artisanal fisheries, or to estimate the actual exploitation of resources.

On the other hand, catch of industrial fisheries was the production yielded by iced storage and freezer
trawlers aiming to harvest demersal species. For those two types of vessel, production of demersal
species in 2000 was of 21,943 tonnes, according to the ONS fishery statistics (see Table 5.1). For 2001,
since at the moment the related fishery statistics remain unpublished, the situation is unclear. Presuming
the production of iced storage and freezer trawlers in 2001 was at the same scale as in the previous year,
it should be around 21,000 tonnes.

4) States evaluation

The catch size (landed quantity: production) and catchable stock size in 2000 and 2001, relatcd to the

above-mentioned demersal species stocks targeted by artisanal and industrial fisheriés, are summarized in
Table 5.8.

As for industrial fisheries, fishing rate ~ calculated from the mean value of catchable stock size in the
cold and warnn seasons and from production — was around 27% in 2000, and estimated as around 29% in
2001 by similar calculations. The estimated fishing rate of industrial fisheries presumes a fishing
efficiency of 1.0 of the trawl gear in cstimating the catchable stock size, and is thought to be lower than
the value reported above.

Table 5.8 Catch (production} and vatchable stock size for artisanal and industrial fisheries.

{Units: tonnes

v Artisanal fishery Industrial fishery
car Products Catchable stock size’! Products Catchable stock size™
2000 - - 21,943 72,180 ~ 92,606
{Mean: 82,393)
2001 - 161,097 ~- 239,885 21,000 42,737 ~ 103,886
(Mean: 200,491) {(Mean: 73,312)

Remark. *1: Estimated catchable stock size of all species caught in 3-20m stratum by Af-Awam .
*2: Estimated catchable stock size of all species caught in 20-400m stratum by Af-Awam .

5) Problems with status evaluation

As previously mentioned, separate catch statistics by species and by flishery category are essential for
the better understanding of the utilization of demersal resources, but are not being consolidated in the
IRM today. Therefore, as an altemnative, data obtained fromn the ONS fishery statistics concerning the
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production by fishery category was utilized.

One of the indicators of accuracy in cstimating stock size is the coefficient of variation (CV), which
should be below 20% to be of any significance to fishery resources. Among the target species in this
study in ihe cold and warm seasons in 2000 and 2001, for each season, the CV of the total stock size of
selected species (sec Table 3.19) in relation 1o the five species with the highest stock size was: the
smooth-hound Mustelns mustefus, 35-100%; the Scnegalese hake Merluccius senegalensis (in Phase |
possibly mixed with Merluccius polli), 13-44%; the bluespotted seabream Pagrus cacruleostictus,
31--67%; the Canary dentex Denfex canariensis, 37-49%, the red pandora Pagellus bellottii, 16-33%;
the West African goatfish Pscuduypenens prayensis, 19-50%,; the Buropean squid Lofigo vulgearis,
14-22%; the common octopus Octopus vulgaris, 9-20%. For those eight species, with the exception of
the smooth-hound Mustelus mustelus and the bluespotted scabream Pagrus caeruleosticius, the mean CV

was 25%, indicating their stock esiimates are quite accurate,
1

Among the basic data here employed for status evaluation, as mentioned before, stock size estimate
is thought to be highly reliable. However, the fishery statistics and landed quantity in contrast to the stock
size estimate could have problems with the quality, accuracy or limits of applicability of the data utilized.

In 2001, the catchable stock size at the 3-20 in stratuin, thouglit to be the targel of artisanal tisheries,
was quite abundant, with a miean value of 200,49[ tonnes, about three times the amount present in the
ofishore area. Today, production of artisanal fisheries in 2001 could be tentatively estimated as about the
same 20,000 tonnes of 2000, as all species concerned are demersal and the fishing rate of demersal
species resources by artisanal fisheries was under 13% and stayed af a low scafe.

Although this study could not make it clear, it is believed that the potential stock size in the coastal
area is much more abundant than that of the oitshore arca. Because of this, to efficiently explore those
resources and to plan the promotion of artisanal fisheries and the creation of employment, there is a need
to proceed the continuation of this resources survey or to construct a more accurate system of fishery

statistics.
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Appendix Table 5.1

Number of actual trawl stations for the transitional period survey,

Stratum

*2: Phase | warm to cold transitional season.
*13: Phase 2 warm to cold transitional season.

5-41

Survey Sarvey period  Survey arca Tolal
3-20m 20-30m 30-80m 80-200m  200-400m  Unidentificd
North 3 5 7 3 0 ¢ 18
12 July Central 12 7 16 9 0 0 dif
S to oo : -
I'TCW 27 Tuly South 5 3 ) ‘,l,l - 14 0 2 L 35
2000 Unidentified 0 0 0 0 0 1 |
Entire 20 15 34 26 0 3 98
....... North 8 5 8 & & 0 0
o 27 November Central 8 1 10 7 0 ¢ 26
rrwe’? to B - —
9 Deecenmber 2001 South 3 6 4 9 0 0 3
Entirg 19 12 32 22 0 0 85
“Norlh 8 4 8 6 i 0 27
oy 23 Deeember 2000 7 5 8 8 0 0 25
2TWC to e e - e ———
2 Junuﬂry 2002 South 4 4 12 8 0 0 28
Entire 19 1 28 22 1 0 80
Remark. *1: Phase | cold to warm transitional season,
¥2: Phasc | warm to cold transitional season.
*3: Phase 2 warm o cold transitienal scason.
Appendix Table 5.2 Area swept per haul (km®) by the trawl not of the Al-Awarm
for the traasitional period survey.
Survey
rrew' ITwe™? 2rwe’?
Mean 0.0419 0.0432 0.0406
Standard deviation 0.0125 00119 0.0107
Range 0.007 - 0.064 0.006 - 0.085 0.006 - 0.080
Remark. *1: Phase | cold to warm transitional season.
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Appendix Table 5.3  Estimated stock size of nectoberthos in tonnes and top five species for the transitional period survey.
(4}, Phase 1, cold to warm transitional seasos
North Cenral South
Top 5 ranked specivs Stratum Total _ Stratum . Total - _ Srmnim . Total Tozzl
3-20m  20-30m  30-80m 80-200m 3-20m  20-30m  30-8Jm  £0-200m 3-20m  20-30m  30-80m §5-200m

Mustelus musteius * 14336 * 2100 43 = 16491 7 32 39 4 g 86 28 * 16619
Rhinobatos cemiculus 2319 %535 219 15 3587 22 163 36 10 237 133 63 26 22 4048
Zanobarus schoenleinit 49 23 77 71 92 16 172 185 " 225 410 659
Roja miraletus 82 75 * 449 606 10 252 356 639 1 * 364 St 409 1674
Dasyatis chrvsonola marmoreia 265 208 =438 Gt 7 59 33 301 402 204 21 15 240 1553
drivs heudeloti 344 476 * 569 13 1404 * 024 99 2 1025 206 9 * 892 11 1118 3546
Merluccins senegatensis * 4026 *4026 =758 758 4734
Dacrvloprerus voiiions 104 104 * 249 2 3 254 2 2 360
Pontinus kuhl 113 113 * 400 600 713
Eucinosromus melanopterus ki 3 23+ 3508 83 614 432 20 33 687 1304
Pomadusys incisus * 4812 261 37 #5132 34 302 269 623 *515 ) 319 116 1100 GESS
Brachyvdeuterus auriius * 1930 * 472 2514 2 299 523 2 826 * 665 234 418 ¢ 1317 1637
Pleciorhinchus medierraneus 22777 2130 * 29027 25 193 * 790 285 1295 *§2] 191 * 1677 30 72652 *33014
Dentex macrophihaimus 75 1 77 1 *2775  *=2773 37 37 2887
Denrtex maroccanus 4 4 43 *399]  *4033 11 313 324 4363
Diplodus sargus cadenat * 4572 4572 132 132 3754
Dipiodus bellartin * 11164 I3 i6 * 21294 2 2 * 21294
Pagellus betlorii 2245 816 * 1516 *79 *35056 482  * 1453 *2574 *2653 7162 345 * 536 * 852 4 * 1737 * 13935
Galroides decadactylus 54 47 * 3% 497 428 414 343 *i246 20 21 " 139¢ 2729
Pseudupencus prayensis 11 43 30 ] 91 629 *1020 * 898 94 2640 62 * 503 328 864 3625
Drepane africara 352 4l 393 * 784 30 71 835 1278
Trichurus lapnurus 262 262 33 252 * 125 221 2650 91 45 16 * 837 930 3902
FPsettades belcher 426 124 228 168 946 83 83 1029
Balistes carolinensis 20 20 91 * 463 280 835 335
Cymbium spp. 2188 14 194 2397 * 324 13 88 308 733 208 208 3338
Qcropus vulzaris 7 277 * 395 * 404 2014 * 1465 * 846  *2355 *2006 %6671 129 8 * 308 *632 " 1167 * G8s!
Zeus faber + + 3 700 709 1 7 67 776
Epinephelus agnveus 197 54 5 256 36 79 308 423 128 & 4 137 317
Pagrus caerulevostictuy 1011 70 54 1134 127 505 307 230 1169 312 194 215 722 3025
Deniex angelensis 53 53 13 47 59 113
Dentex canariensis 219 7 16 042 11 61 45 63 580 94 85 180 1702
Argvrosomus regius & 43 50 23 23 g 3 11 33
Sofed senegalensis 240 &l 2 323 29 25 i2 12 368
Lolizo vuloaris 264 32 236 60 i2 499 1636 2144 38 407 146 3202
Sepia officinalis 327 44 30 13 413 223 7 111 343 33 21 2 76 833
Penavuy notialis 2 4 1 7 1 1 - 2 9 1 10 19
Paraperazus longirosoris 44 H 12 12 56
Pajinurus prauritanicus 289 2 309 309
Panulirus regius 12 12 3 3 14
All of other species 13654 1361 689 166 13870 804 1743 2417 544 9508 1788 510 1494 1159 4650 30368
Total 98231 11143 6668 1847 1178%9 4642 9242 14877 24690 53430 8423 3283 7616 S512 24845 196184

Remarks. Underling: target species, ®: top five stocks in each category, +: stock less than | tonne.
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Appendix Table 5.3 continued.

(B). Pbase 1. warm to cold transitional season

North Central
Top 3 ranked specics Srratum . Smatum o Total
20w 20.30m 30-80m 80200m OV T 20m 20.30m 30-80m 80200m  °*  320m  2030m 30-80m S0200m o

Mustelus mustelus * 6186 * 121 16 *6317 il 19 63335
Riwnoprera sp. 276 276 9 284
Prerothrissus belloct *2304  *2394 * 1814 * 1814 576 676 4884
Arius heudelotii 1358 29 1387 90 33 124 * 5743 *11090: *12601
Browuls barbate 43 43 147 147 * 883 1137 1327
Merluccius senegalensis ® 1701 1701 38 38 126 1126 2865
Halobarrachus didacrylus 330 142 4 476 39 78 117 17 g1
Zeus faber 3 * 230 273 5i3 98 " 814 912 392 5497 2072
Capros aper * 836 836 5 5 841
Pontinus kuhiii * 551 5351 * 1273 1274 220G 2220 4046
Synagrops microlepis 399 399 *18i1 *1811 7 2744 2751 4962
Pomadasys incisus * 19364 13 35 27 " 19438 702 * 195 205 102 10 222 1080 * 21620
Pomadasys jubelini 13 13 307 38 345 *3382 36 * 3578 3936
Srachvdenterus auritus 85 85+ 3568 95 1664  * 1624 02 383 * 8387y 10116
Plactorhinchus mediterrareus 17 17 418 53 271 3 73 916 50 129 1914 3681
Pagrus caeruleosricrus 1326 12 1338 331 83 414 296 14 931 2582
Boops boops 31 7 3 41 + 45 * 3520 41 643 32 156 188 835
Dentex canariensis 339 46 & 3 894 192 * 60 103 3 4358 17 87 180 1532
Deniex macrophthaimus * 183 +1260 1443 227 %3245 *34W2 638 638 5533
Dentex margecanus *288 81 369 24 180 274 891 1034 1679
Dipiodus bellottiy * 2086 25 » 2121 401 401 2523
Pagellus bellottil 1674 * 127 169 1970 *604 *]I38 *2144 10 *38% 416 =22435; * 28391
Galeoides decadactvius * 1834 1834 *4109 86 * 4193 * 2443 *40391 * 10088
Praroscion pelr + + ) 35 o "1330 20 2508 2349
Trichiurus leprurus 1175 313 1483 * 851 9 125 140 1125 532 259 1453 4066
Stromateus fictola * 1845 n 1287 93 93 44 94 053
Aluterus sp. 105 103 * 75 7 26 35 135
Lolige vulgaric 363 *275  * 951 * 2039 128 =*148 =321 72 868 47 7 14 254 3261
Oclopus vulparis 417  * 136 *a99 236 1359 60 47 *503 264 374 20 142 409 2641
Muyil cephalus i52 152 152
Epinephelux acneus 29 20 51 61 22 112
Dentex angolensis 33 18 248 248 138 424
Argvrosemis regiuy L el 83 283 283 17 142 508
Pseudupeneus prayensis &l 61 205 43 46 294 57 240 397
Solea senegalensic 13 i3 30 30 7 32 74
Sepia ¢fficinalis 415 91 53 19 580 343 iz 97 4 475 315 37 656 1715
FPenracus notialis 52 1 253 13 2 15 24 i0l 370
Pamgenaeus {nniar'rosm'.\‘ 123 125 125
All of other species 6973 208 635 1504 9407 2870 34 1175 2267 6366 7134 2 3884 14463 30236

Total 47383 1338 314l 9708 61390 13743 1899 6917 12386 34945 28166 3 15581  R4961 131496

Remarks. Underline: target species, ™ top five stocks in each category. +; stock less than | tonne.
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Appendix Table 5.3 continued.

(C). Phase 2. warm to coid transitional seasen

North Central South
Top 5 ranked species Stratum Stratum Smatum Total
S Zom 203om 30-80m W0200m % 30m  2030m 30-80m §0200m O 3o0m  20.30m 30-80m S0a0m OO

Raja miraletus 357 45 402 38 8 10 36 170 =249 * 546 73 1138 1396
Myliobatis aqunila * 8169 * 5169 98 o8 3265
Prerothrissus belloc * 289 289 125 123 58 44 02 513
Aries heudelou! 3328 3763 * 3214 7 * 10312 * 3334 3 15 201 =3363 * 053 50 153 1166 = 15042
Merlucerus senegalensis * 215 225 1 176 177 16 16 418
Zeus fuber + 42 43 309 95 * 51l 915 147 189 336 1293
Pontinus kuhlii 2 4 209 209 52 32 265
Prigcanthus arenatus 376 176 * 371 38 1642 167 86 193 1853
Pomadasys incisus *5414 * 786 * 3129 3 o~ IJ332 *5024 7 18 73 *4122 156 ¥ 567 275 *2971 %3068 +20A2
Pomeadasys peroiag: 3 23 38 72 *163% 205 167 * 2010 2082
Brachydeuterus auritus 5laz *385 *2103 36 2068 181 38 219 361 189 327 140 1217 9303
Parapristipoma octolinearum ® 326 326 526
Plectorhinchus mediterraneus 281 73 3 363 601 172 773 * 215 12 = 1272 = 1500 2636
Pagrus caeruleosticius * 10077 g 7 +10092 * 2480 7 64 52 2382 259 * 303 86 [32 830 * 3474
Dentex macrophthalmus * 173 173 16 13 29 23 25 223
Deniex maroceonus 21 21 7 36 13 458 * 295 754 318
Dipledus vulgaris 1232 1232 *2829 * 2829 3061
Diplodus beiloii * 10360 * 3T * 1750 * 135128 568 H 3 573 i ] 15711
Pagellus bellouii 4263 25 1633 147 6067 * 5849 * 88 * 340 %512 *77%0 315 183 * 1689 <1013 *3202 *170359
Galeaides decadactylus * 6039 359 35 6482 941 117 1038 * 1473 = 2191 * 460 151 *3475 12015
Argyrosomus regius 546 %1166 275 1985 153 3 157 I 113 116 23259
Pseudorolithus senegafensis 2 182 17 17 * 645 14% 92 33 2]9 1118
Pteroscion peli a8 * 1697 1757 14 13 * 365 173 1z 330 o2
Pseudupercus pravens:s 16 3 20 938 17 133 17 1125 199 67 298 * 698 1262 2406
Xyrichiys novacula ®50 50 50
Trichiurus fepturus 518 46 1252 » 561 2317 620 *49  * 314 430 72623 249 130 * 793 217 1389 [329
Sepia officinalis 341 58 1158 2 1370 295 * 48 12 35 80 17% 137 46 48 409 2369
Octopus valgaris 28 3 132 *266 432 158 43 * 385 =486 1076 190 170 360 1860
Penaens notialis 56 100 242 403 4 2 1 2 9 11 + * 363 7 582 998
Mustelus mustelus 3343 434 3787 12 10 22 3809
Merluccius poift 9 9 9
Mugi! capprril 18 13 18
Mugil cephalus 183 183 185
Epinephelus aengzus 200 58 258 43 30 T4 33 pi 31 27 114 425
Dentex: angolensis 51 51 5 158 162 7 25 99 312
Denvex canarienses 1193 7 9 1124 1918 198 17 2134 14 45 98 59 236 3514
Solea senegalensis 1l 13 26 2 2 28
Loligo vuigaris 127 63 111 33 335 T4 13 51 7 147 36 19¢ 89 164 480 962
Parapenaeus longirasiris + + - 1 2 2
Panulirus reging 2 2 2
All of ather species 22613 1344 3323 430 26913 5536 7 701 753 7112 i 960 562 2024 562 5440 30463

Total §3183 12118 19178 2308 118787 350038 503 4899 4107 43603 9315 5632 9532 8866 33366 196758

Remarks. Underling; 1arget species, *: wop five stocks in each category, +! stock less than | tonne,



Appendix Table5.4  Appearance list of species for the transitional period survey . (1/12)

Ordey Stratwm Gisobath ange in m}
Tamily Haliitag Arcd 3-20m 20-30m 30-80m 50-20m 200-100m
] Species PEOWOTTWU 20MC{ W e 200 ITew W 2TWClITOw ITWE aTWeEarew e 20w
1 Carcharhinifornees
1 Scyliothinidae
1 Scyliorhmus camewlda demersal Moith XX T
Cealral X
Suouth e X R
2 Scyharhins stetians reel-assneiated Nouh X
Clentral
Sonlh
2 Leptochariedae
3 Leprovharias snatha desuersak Nuth X X X X X X X X o
Cuuteal X X X
Souh X X X X X X X X
3 Tuiakidae
4 Aindeles mustelus demersal Moth X X X X X X X T T o
Central X X
South X X X X X X X
4 Hemigateidae
5 Paragalens pectoralis demiensal Motk X
Central
South X
5 Carchiachinisdag
6 Rhizoprionadon acitus demersal Nosth X X X X X
Central
South A A X X
T Sphyrne zyguena benthopelagic North X X
Ceatral X X
Seuth . X X A X
8 Sphyrna sp - Narth -
Central X
South X X
2 Henanchiformes
6 Hexanchidae
9 Heptranchias perlo bathydemersal Mok -
Central
South
3 Hajetormes
7 Torpedinidas
10 Forpedo torpede dernerssk MNorth X X
Central X X X X X X
Soulh X X X X X X X X
Ul Torpeda marmorata demersal Nerth X
Central
Svuth X X
8 Rhiinobatidac
12 Rhinwbuatos ceminlus demesal Nerth X X X X X X X X X
Centeal X X X X X X K
Sonth X X X X X X _
13 Rhinobatns sp. - North
Centeal X X
South X X X
14 Zanobaius schoenleinn demersal Noth X X X X X X X
Central X X X X X X
South X X X X X X X X X
2 Rajidae
15 Raju miraletus demessal Morth X X X X X X X X
Cenlrai X X X X oOX X X X X
South X X X X X X X X X X X
16 Raya straclent demersal Morth X X X X
Cenlial X X X X
South X AR
17 Raya undidora demersal North X X X X X X
Central
South
18 Rejella barnards bathyderacssat Nueth X
Central
South
L0 Dasyalidag
19 Dusyatis centroura demersal Noith
Centeal X
South
20 Dasyatis chrysonota marmorata demersad Noith X X X X X X X
Cential X X X X X X X
Soth X X X X X X X X A
2| Dasyatis pastinuce demersal Noerth X
Central X
Suuth

Remark. 1TCW: Phase 1, cold to warm transitional season 1TWC: Phase 1, wamt to cold transitional scasen. 21TWC: Phase 2. warmi Lo cold transitional scason.
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Appendix TableS.4  Appcearance list of species for the fransitional period survey , (2/12)

QOrder Stratum (isobatly range in i)
Family Habitat Area 3-20m 20-30m 30-80m 80-200in 20-400m
Spevies W JTwe 21we | 1ITew Imbe eweirew siwe nwe{irew we dowe] imew nwe nwe
22 Dasyanis sp. Noth X X
Central X X X
South X X X X ————
23 Tavawra grabota temersal North
Cantral
Suuth X
11 Gymnuriclae _
24 Gymnwra altavela termersal North X X X X
Ceitral X X X
South X X —
12 hlyliobatidae
25 Mylinbatis aquila benthopelagie Noith X X X
Central
South X X
26 Rhinoptera bonasus benthopelagic North
Central X
South
27 Rhnoptera marginata benthnpelagic North
Central
South X X
28 Rlunoptera sp. Mortly
Central X
South X
1 Asuliformes
13 Albulidae
29 Ak vulpes reefassuciated Morth,
Centaal X
Sowth
30 Pterothrissus belloct bathyyderersal Werth A X X
Cenltrat X X X
South X X X X
5 Anguilltformes
14 Ophichthidac
31 Ophichthus rufus demersal North
Central
South X
32 Ophisurus serpens deniersal North
Cenhal
South X
15 Congridae
33 Arinsoma balearicum demerssi North X
Cenlrxl
_ South X X X
34 AArwsorue sp. - North X
Central
South
6 Siluriformes
16 Ariidae
35 Arins hewdetorss demersal Negth X X X X X X X X X x X
Central A X X X X X X X X
South X X X X X X X X X X
7 Stomitformics o
17 Stomiidac
36 Chaudiodus sp - Morth
Central X x
Sotth
& Aulopifosmcs
18 Chiorophthalmidac
37 Chtorophihalmus agussiz: batliydemeeszal North X
Central xR X
South A X
38 Chlorophthalmus sp. Harth )
Central X
South
19 Synodontidac T )
39 Synodus saurus leinersal Nurthy
Centeal X
South X X
A0 Syrodus synadus demersal Nortle
Central X
South A
A1 Trachimacephalus myops reclassocialed North B
Central X X
South X X

Remark. [TCW: Phase [, cold to warm transitional season. § TWC: Phasc 1, warm te cold teassilional season. 2TWC: Phase 2, waemn e cold trensitional season.
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Appendix TableSd4  Appenrance list of species for the fransitional period survey . (3/12)

Ouler o Steatune (iselath range in )
Famsily [Tahital Area J-Hlm 20-30m 30-SUm R0-2008m 200-400m
Species LECW ITRC TWC| ITOE ke 79S| TROW TIWS JIWC | HECW ITWE e[ arew 1iwe v
$2 Santeda brasitiensis dleruersal Nevth X X X
Cenlral X X X X
Soulh X X X X
9 Ophidiilormes
20 Ophidiidlac o )
43 Arotuta barbate bembopelagic North X
Cunlral X X
Souih X X X X X X
A4 Ophichon barbatum demersal Nosth
Cenfral
South X X
45 Ophidiidac - Noith
Cential
Sauth X X
10 Gadiformes )
21 Macrowridae
46 Malacocephalus lueves benthopelagic Noatl
Central
Sentlhy L
47 Malavocephales occidertalis beuthopeiagic MNorth X
Cenlral
Sonth
A8 Malacocephalus sp. - North
Cuontral
South X
49 Carlorinchus caelorhuncus caelorhincy benthupelagic Noutth X
Central
Seuth X
22 Moridac
50 Laermonema bauropss beathopslagic North
Central X
South X X
23 Phycidac
51 Phycis phycis benthrpelagic North
Central X
South X X
24 Merlucciidae
52 Merluecies polli demersal North
Central X
Sonilt
33 Merluceins senegolensis demersal North T X X
Central X X X X
South X X X
54 Merluceinr sp. - North
(Central X
South X
11 Batrachoidifores
25 Balrachoidjdae T
55 Halabatrachus diductyius deincrsal Moth X X X X X X X X
Centrab X X X X X X X X
South X X A
12 Fuphitfurmes
26 Lophiidac
56 Laphius budegussa bathydemersal Mortly
Central X
South -
57 Lophus spp. - North X
Cenleal X
South X S
27 Aotennariidae e
58 infennarius sonegalensss demersal Notth
Centyat X
_ - South .
59 Antennarus sp. - Worth
Central
South X
60 Antcnnarindac - Moith X X
Centlral X
South X
13 Mugiliformes
28 Mugilidae —— —
6t Mugtl capurrir henthopelapic North X
Central
South

Remark. ITCW: Phase 1, cold to wacm Lransitional season. '] WC: Phase 1, warm to cold transitional season. 2 [WC: Phase 2, warm tw cold transitional season.
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Appendix TableS.d  Appearance list of species for the transitional period sarvep . (4/12)

[ ) Stratuny (iseliath 1auge inoug)
Lamily [habidat Arca 3-2U0m 20-3{n 30-80mw 82000 200- 100m
Spocies JLYTEW i 2] LTGIY ITWE DTWC | ITOW TIWC W Lew e H: PELW LTRe Twe
> Mugil cephalus henthapelagic North
Cental X
South *

11 Belonilormes
29 elonidae
63 lelonidae - North
Central
Soutl X

153 Beryeitormes
0 Trackichthyidac
G4 Haplostethus mediterranens benthopelagic North
Central
South

16 Zeiformes
3 Zeidae

65 Zens fuber tenliopelagic North X X X X A X
Centrak X X X X X X X
South X X X X X X
66 Zenopsis conehifer benthopelapic Nerth X
Central X X X X
South X
32 Capioidaz .
67 Capros aper demersal North X X
Central X X X X
Sauth
17 Gaslerosteatormes ~
33 Syngoathidag
68 Syngnathidae - North X
Central
South
34 Fistulariidac
69 Fistudaria petimba demurak Nortls x X XX X
Central x X X
South X X X X
70 Frsialaria wbacarin reet-associated tlorth X X X
Cental X X X X X X X X X
South X X X X X
18 Scorpacuiformies
35 Dactylopleddag
Tt Dactylopterns volitans resf-assaciated North X
Central X X X X X X
South X X X
36 Scarpacnitlac
72 Helicolenus ductyloplerus ductyloptc ru bathydemersal toith X
Cuentral X
South X
73 Scorpacna angolensis demernsal North
Central X X X
Southt A X
T4 Seorpaecna elongata denwersal North XX
Central X X X X
South X
15 Scurpuena koo demersaf North A X
Central X X X
South X X X
76 Scorpuena stephanica USR] Nurth X X X X X X
Central X X X X
South X X X X X
17 Scorpaena sp. - Nogth X X X
Ceatral X X
. South X X X X
T8 Pontinus Lnhilsi bathydencrsal North X X
Central X X X
South A X X
1Y Pontinus sp. - Nouth
Central
South X X
37 Triglidac
&0 Chelidunichthys gabanensis demersal Notth X
Centraf X X X X X X X X
South X X X X X
8t Leprdotrigla cadman denicrsal North X X X X X
Central X X X X X X "X
South X X X

Remark, TTCW: Plase 1, cold to wann transition2l season. ITWC: Phase [, wann to cold teansitional season. 2TWC: Phase 7. wann to cold transitional season.
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Appendix TableSd4 Appearance list of species for the transitional period survey . (5/12)

Order Stiaten (isobath range in m}
Family {[abslat Awea 320 20-3thn -8 $0-200n 200--100m
Species N ] new vwe nwef oew pwe swefimew atwe wefew mwe 2w foew nwe 2o
32 Lepdutrigla spp. . Noth X X X
Central X X X X X X X
Smith X X X X X X
18 Plalycephalilae
83 Solas gruveli demersal T Nony - X K X X
Central XX X X X
L South L. A K
19 Porcilormes
39 Acropomalidac T
B4 Synagrops microlepis bathypelagic Nutth X X
Central X X X X
Suouth X X X X
0 Svuranid ae
85 Serrunus aueruensis demersal North
Central
South X
80 Serrenus africanus demersal Nwth X
Centsal X
South e X
87 Serranus cabrilla bathydemersal Noith X X X
Central X X X X X
South X X X X
BB Serrunus scriba demeisal Noth X X
Cuatral X
South X X
89 Serranus sp. - North -
Cential X
Sonth
N Epincpheius aencus denicrsal North X X X X X X A
Cenptealb X X X X X X
LSouth X X X X X X X X X
9 Epinephelus caninns demarsal Noith X X X
Central X X X X
Soutl
921 Epinephelus costae demersal North X
Central X X
South X X X
93 Epinephelus goregnsi dereersal North X
Central X X
South
91 Epinephelus marginatus recf-assnciated Worth X
Central XX
Seath X X
95 Aycteruperva ribra demersal Morth X X
Central X X X
South XX X X X
96 Kypticus saponaceus reet-associated Notth X X
Central
South X X X
41 Priacanthidzc
97 Prigcanthus arenatus recf-associated Nuith X
Central X X X X
Sauth X X
42 Malacanthidae
U8 Brauchiostegus semyfasciulns dernersal Muith X
Central X X
South X
43 Echepeididae
99 Echeneis nacrates rect-assoziated North X
Central X
South
44 Bramidae
100 Brama brame bathypelagic Morth
Central X X
South
45 Gerreidae
W1 Eucinostomus melanopterus demersal Nerth X
Central X X X
S5outh X X X X X X
46 Haemulidae
102 Pomadasys incisus demersal Woth X X X X X X X X X X X X
Cenfral X X X X X X X X X X
Seuth X X X X X X X X X X X
103 Pomadasys perotaci benthopelagic North
Central X X x
South X X X X

Remark. ITCW!: Phase 1, cold to warm transitional scason. I'TWC: Phase |, warm Lo cold teznsitiynal scasor. 2TWC: Phase 2, warn Lo cold transitional season.

5-49



Appendix TableS4 Appearance list of species for the transitional period survey , (6/12)

ke Stialum (it.uh.-l-l'll FATIEL i an) : o
Family Habirat Area J 3 2m 20-3m 20-8im B2 200 1U0m

:;ll\:Cii“\ LTEW ITEWCE 20w TIeW TEWe 2IMCETOw i TEVC] rrew rwe EWC| ricw iwe awe

104 J'r]!ﬂrumﬁh’h"ﬁﬂi T demcrsal Noth
Central
South X
WS Poradusys 1ogerir benthapelzgice North
Central X
Sonth
106 Brachydeuterus auritus benthnpelagic Noilh
Central
Soulh
E07 Purapristipons octolineatum e mersal Noril,
Ceuteal X X
Sonth
108 Plectoriunehus mediterranens demersal Nurth
Ceafral
Soulh

X
X A X
A X X X

P i B
Roxix
XX
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=
>
>
>
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o=
=

47 Sparidae R

109 Sparus auratus dernersal North
Cential X
South

110 Pagrus anrign heuthopelagic Norh

Central X
South X

LU Pagrus cavrifeostictns benthopelagic Nurth
Central
Sonth

112 Pugrus pagrus benthopelagic Maotth
Central
Soulh

113 Boops boops demersal Nerth X
Central X X X X
South

L1 Dentex angolensic demeysal North
Centeaf
South

115 Dentex canariensis benthopelagic MNoith X
Central X
South

116 Dentex gibbosus benthopelagic North
Ceniral kS
Soutly

1 Dentex macrophthulinus Leathopelauic Morth
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Cenlral
South
VI8 Dentev maroccanus demersal Narth
Central
South
119 Dentex sp. - North
Central
) South
V2 Dipladus sargus cadenati recf-associateid North X X X
Ceutral X X X
Svuth
121 Diplodus fasciatus beuthupelagiz North
Central X
South
122 Diplodus valgaris bemhopelagic North X X X X
Ceuteal X X
Suvuth LS X
123 Diplodas bellotin benthupelagic North X X X X X X X
Central X X X
Soutl
124 Diplodus sp. . North A
Cential
. Santh
£25 {'.m’mgnu!lius_morm}'ms heathiopelagic North X
Cenlal X
South X
126 Puagellus acarne benthopelagic Mol
Central
South
127 Pagelluy Follotti demersal Notth
Central
South
128 Sarpu salpa benthopelagic North
Central
South X
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Rematk. FECW? Phasc 1, cald to werat trasitional season. 1TWEC: Plase [, warm to cold ransitional seasei. 2TWC: Phase 2, warm to cold transitional seasen,
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Appendix TableS4  Appeacance list of species for the transitional period survey . (112)

Orer Stratum {isobath rangs inm)
Family Tabitat Arga A-Hm 20-30m 10-80m £ 200m 200- 100m
Speeics rew rpwe awelirew trwe anwe|iTew srwe a1wef rew e e firew e aow
129 Spandpliosoma canthatus benthepelagic Nasth X X X X -
Cenhial X X X X
South X X
48 Centracanthidae
130 Spicara alta benthopelagic Nerth X X
Central X X X
South X X
49 Polyne mitdae
131 Galeoides decudacylus demersal Notth X X X X X X X X
Central XX X X X X
Sowth X X X X X X X X X X
L32 Pentanemas quingquarius demersal Nenth
Central
Suuth X X
50 Setaenidac '_'
133 Scivrena umtbro demeesal Motth X X
Czntral
South )
134 Argyrosomus regius benthopelagic North X X X X X X X X
Central X X X X
South X X LS X X X
135 Pseudotolithus sencgalensis deniersal Norih X
Ceatral X X X
South X X X X X X X X
136 Pseudotolithus senegalins demersal Noeth
Central
South X
137 Prendatolithus bpus demersal North
Central X
South X
138 Fsendetolithus sp. - Nosth
Central X
Soulh X X X
139 Umbrina canariensis demersal Nerth X X X A X X X
Ceateal x X X X X X
South X X X X X X X X X X
140} Pentheroscion mbizi demersat North
Central
South X X X
141 Pteroscion peli benthopetagic Nnrth X X X X
Ceatrat X X X X
South X X X XX X X X
51 Muilidae
142 Mullus barbalus denersal North
Cuntrak
South X
143 Afullus surmulets dentaisal North X
Centeal
South
144 Pseudupeneus prayensis demcisal Mosth X X X X X X X
Central X X X X X X X X X X X
Seuth X X X X X X X X X X
52 Urepanidae
145 Drepane africana benthopelagic Notth
Ceatial X X X X
South X X X X X X X X X
53 Chaetodoatidac
146 Chactodon hoefleri demweesal North X
Centeal X X X X X X X
South X X X X X
147 Progncithedes morcellas denicrsal Notth
Centeak A
South
54 Cepolidac
148 Cepala pavcsradurta demersal North X X X
Central X
South X
55 Pomacentridae
149 Chromis hmbata rcef-associated North
Central X X X
Souih
56 Labridac
150 Bodanus speciosus recl-associated Norgh
Ceuntral X
South

Remark, VICW: Phase 1, cold to warm transitional season. {TWC: Phase 1, wamm lo cold transitional seasen. 21W¢: Phase 2, wami to cold transitional season,
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Appendix TableS8.4  Appearance list of species for the transitional period survey . (8/12)

Ouler Stiagua {isubath range inm)
lamity Haubitat Area |7 3720m 20-20m 30-80hn R0-200m A00-400hm
Specics ]:luw e awefew owe pnee]mew ITWE SWC[ IR Lwe e R 1 e
ISE Xyricktys novacila demessal Nurih
Cenbral X X X X X
Sonth
37 Scaridae - . _ ~
152 Acholsing wvta colteten detuerzal Noith X
Cendeal X X X
South
153 Sparisoma rubripine reed-associatel Nargh
Central X
o Soulh
58 'crenphidac o e
L5} Bembrops grey bathydemersal North B
Ceatral
South X
155 Hembrops hetzrurus demersal Nudh
Ceniral
South A X
59 Teachinidac _
156 Trachmus draco - demersal Nurth X X X X X X X X X X
Ccentral LXK X X X
South -
137 Trachinus lincotatus demersal Neath
Cuendral
Sonth X
158 Trachinus radiatis T Eomersal North X
Central
Soulh
60 Uranuscopidae . -
159 Uranoscopns alhesca demcrsal North
Central
South X
160 Uranoscapus scaber deruersak Noeth
Central X
Soulh e
161 Uranoscapus polle deimnersal North T A X
Cenlezl X X X X X
Seuth X X X X
162 Uranoscopus sp. - Narth X X X
Central X X
Suoulh X X X A
61 Llenniidae N
183 [Hennius rarnani demersal North X X T
Central X X
Southy X
164 Blennindac - Notih
Central X X
South X
62 Cﬁlﬁnnymidac ]
165 Synchirupus phucton demersat North
Central
South X
63 Goliidae
166 Gobiidac - Norh XXX X
Central X X X X X X
Sonth X X X X X
64 Ephippidac
167 Ephippres goreensss demersal Motth X X
Central X
Suuth X X
65 Acanthuridac
168 Acanthurns monroviae degeersal North
Ceatial A 4
South
66 Sphyracnidac
169 Sphyracna sp. - North
Central
South X
67 Gempylidas
V70 Ruvettus pretiosus beutbinpelagic North A
Central
Soulh
68 Tochivridiac
17Y Inchiveas leptierus benthopelagic Northt X X X X X X K X
Cenbral X X X X X X X X X X X X
Sowth X X X X X X X X X X X X

Remark. UICW: Phase |, cold to warm transitional season. FTWC: Phase 1, warm to cold transitional season. 2TWC: Phase 2, warm to cold transitiunaf season.
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Mppendix TableSA4 Appearance list of species for the fransitional period survey . (9/12)

Onder -~ “Hhatam Lisobath range inm)
Family Habieat Arua 3-20m 2-3h J0-80ny S0-2000 200-308m
Si‘c\:i.\:\ ITEW pwd e Ly I0WE e | s Lewes 20w see s bewe e ereny o 2
69 Ceutrolophidag
112 Schedophilis pemarco Tenthopelagic Narth X X X
Central
South
70 Avigsnnatilae
V73 Anowmma bondt derersal Noith -
Central
South X
71 Shomaleidae
174 Srnmn‘lli.‘u\‘ﬁululu Lienthopelagic Notth X X X X XX X X
Central X X X X
Sourh X X X X X
20 Plearoncetilornes
72 Pacalichthyidac . o
L75 Nyecnan micrunun beathopelagie Moalh X X X X X X X X X
Compral X X X X X X X X X X
Sout) X X X XA X X X
“73 Psettodidac o -
76 Faettades baf heel demersal Moath X X X X X X X X X X
Centeat X X
South
177 Fsettodes sp. Morth
Central X
South
74 Citharidae
118 Crthanies hingatiida demersal North X X X X X
Ceatral X X X X A X X X
Sonth X X X X A X X X
75 Bothilae
179 Bothes podas dgmersal Morth X X X X X X X X X
Cetral X X X X X X X
South
180 Arnoglossus capensrs demersal Nuorth -
Cuentral
South X
181 drnoglossus impertalis demersal Morth X X X X X
Central X X X X X KX X X
South X X X X X X
182 Monalene microstona bathypelagic MHorth X X
Central X X X
South X XX
76 Solcidag
183 Pegusa lascaris dernersal North
Centeal
South X X X
151 Solea senegalensts demersal Moith X X A X X X i
Cenlral X X
_ South X X X X
185 Solea sulca degersal MNorth X X X
Cenlral A X X X
South X
186 Hathysolea polli bathydemeysal Horth
Centeal X
South
187 Bathysolea sp. Maotih
Ceatral X
Sonth
188 Buglossswdium tuteum demersat Naorth X
Cenlial
South
L&Y Dicologlnssa cuneeta lzmersal Morth X X X X X
Central X X X X X X
South X X X X X X X
190 Dicologlossa hexophthalma demersal Mosth X
Central X X X X X
South X X
191 Afrcrochines boscanion demnersal orilh X A X X X
Ceniral X X X X X
South X
192 Microchirus frechkopi demersal Nortly
Central
South X X o
193 Micrachirs ocellatus demersal Morth
Central
Sonth X

Remark. 1T€W: Phase 1, cold to wam transilinnal season TTWE Phase |, wamm (o cold transitional scason. 2TWC: Phase 2, wanm to cold ransitional season,
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Appendix TableS.4  Appearance list of species for the transitional period survey . (10/12)

Cheder
Family
Species

Habitat

Arca

" Siralun (isabath range i)

3-20m

2-30m 20-80m

§3-200m

200-400m

Lew rpwe mwe

ITOW IVWE 2EWCEITCW 1we 2ue

FILW WO pEWT

e 1TWe

194 Microchirus theophila

bemnersal

North
Central
South

X
X
X

X

]

L035 Microchuus varicgatus

demersal

Noxtly
Central
South

X

196 Microchirus sp.

Nurth
Ceutral
Soulk

197 Synapmra tusitanica

demersal

North
Ceatral
South

o X

198 Soleidae

North
Central
South

77 Cynnglossidae

199 Cynuglossus canariensis

detersal

North
Cential
South

200 Cyneglossus monodi

demersal

North
Central
South

=i

201 Cynoylossus senvgolensis

demersal

Morth
Central
South

202 Cynoglossus sp.

North
Central
South

21 Tetracdonliformes

78 Ualistidae

203 Balistes carolinensis

benthopelagic

Norh
Cenlral
Sauth

204 Balistes punctatus

demersal

Noith
Central
Soeuth

79 Monacanthidae

205 Stephanolepis hispidus

demersal

North
Ceniral
South

o=

KX =

206 Aluterus schoepfii

demeisal

North
Central
South

207 Alutenes sp.

Narth
Cenitral
South

X

80 Tetraodontidac

208 Ephippion guttifer

demersil

Naith
Central
South

>
K

W9 Lagocephalus sp.

Nogth
Central
Suuth

210 Sphoeroides spengleri

derwrsal

Nocth
Central
South

3

=
RO =
Ko KX
b

b3
XX

211 Tetraodontidac

North
Centeal
Soutl

81 Diodontidae

212 Chilennyelenus reticnlatus

demersal

Nogth
Central
Sumih

213 Chilomycterus spinusus maurelanicus  beuthopelagic

Norh
Cendral
Sauth

MoK

214 Chilomyeluras spp.

MNuorth
Central
South

215 Drigdon hystrix

reefassovialed

North
Cential
South

Remack. ITCW: Phase 1, cold to wam transitional seasan. FTWC: Phase 1, warm to cold transitional season. 2TWC: Phase 2, wani 1o ol fransitinnal scason.
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Appendix TableS.4  Appearance list of species for the fransitional period survey , (11/12)

Onder T i'nuh:ith TANES in m)
Fawaty Area 3-20m 20-30m 30-80m 80-200m 200-100m
SI'IL'Ci.L‘S LLCW PEWC TWOITOW FTWE JTWCIFCW 1TWC rivtc] iicw i anwe ] imew siwe 2w

22 Gasloropods
82 Volutidae

216 Cymbinm cymbim Nocth
Central
South X o
20T Cymbiam spp. Moth X X X X LXK
Cental X X X X X
South X X X L
13 Bivalves
$3 Yeneridae
218 Femuy spp. Notth X
Centeal
South
24 Cephalopods
84 Luoliginidae
219 Alloteuthis africana Norih X X
Central X X X X
South X X X X
220 Loligo vulgaris North X X X X X X X X X X X X
Central X X X X X X X X X X
South LS XK X X X X X X X
83 Ommastrephidae
221 [ex coinedetii Notth X X
Cential X X X X X X
South X X X
222 Todarodes sagittatus North X
Central X X X
South X
223 Todarodes eblunue Nanihy
Cenlal X X X
South
224 Onmastrephidag Notth
Central X
South X X
86 Sepiidac
225 Sepiella ornata North X X X
Central X
South X X X
226 Scpia bertheloti North X X XX X X X
Central X X X X X X X
South X X X X X X X
227 Sepia elegans North X X
Central X
South
228 Sepia officinalis Neth X X X X X X X X X X X X X
Cetral X X X X X X X X X X X
South X X X X X X X X X X X
229 Sepia sp. MNorth
Central
Scuth X
87 Sepiclidas
230 Sepiolu sp. North X . X X X
Central A X
South X X
48 Octopodidae
231 Octopus vulgaris Neth X X X A X X X X X X X X
Cemicall X X X X X X X X X X X X
South X X X X X X X X X X
232 biledone sp. Nurth
Central X
South
25 Slomalopoda
89 Squillidac
233 Squeitla wmantis North X
Centsal X X
South LS X
26 Decapada
90 Crangonidae
234 Pontucaris lucazer ' Noth X
Cenleal
South
91 Pandalidac
233 Plesionika edwardsii North X X
Centeal
South

Remark. ITCW: Phase 1, cold to warm Iransitional sesson. FTWC: Phasc 1, warm to cold trausilional season. 2TWC: Phase 2, warmi o cold transitional season.
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Appendix Table5.4  Appearvance list of species for the fransitional period survey . (12/12)

Onler Stralinn (ispbath range in m)
Family Area 3-20ay 20-30m 30-80m 80-200m 200-100m
Speeivs wew pnwe arwe| ew vowe amwe|imew nwe atwe|irew mwe nawe| mews e o
236 Plesiontka heterocarpus Nurth ] ] X
Central
South ___ -
237 Pandatidae Naorih
Central
South X
92 Penacidiae e
238 Penaeus kerathurus Norih X X X
Central X X X
South X
239 Penaeus notialfs Noith X X X X X X X X X
Central X X X X X X X X X
Seth X X X X X X X X X
240 Parapenaeus Iongirostris North
Cential X X
South X X X X X
93 Sicyoniidac
231 Sweyonia gateala Noith X X X
Central
South X
94 Palinnridae
242 Palinurus mauritanicus Morth X X
Central
South _
213 Panulirus regius Notth X X
Central
South X
95 Scyllaridas
244 ScyHarus sp. North X
Cealral
South X
96 Galatlcidae
245 Galatheidae North
Central X
South X
97 Calappidac
246 Calappa granuluta doith X X X
Central X X X
South X X
247 Celappa pelii North
Ceniral
South X
98 Potunidac
248 Porfunidae North X X X
Central X X X X
South X X X

Remark. VECW: Phase 1, cold to warm transitional season. 1 TWE: Phase §, warm to cold transitional scason. 2TWC: Phase 2, warm lo cold transitional scases.
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Appendix Figure 5,1 Size composition of stock number estimated by 45Smw cod-end
for smooth-hound Mustelus musteius.
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Appendix Figure 5.2 Size composition of stock number estimated by 45mm cod-end
for Senegalese hake Merluccius senegalensis.
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Appendix Figure 5.3 Size composition of stock number estimated by 45mm cod-end
for John dory Zeus faber.
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Appendix Figure 5.4 Size composition of stock number estimated by 45mm cod-end
for meagre Argyrosomus regius.
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Appendix Figure 5.5 Size comiposition of stock number estimated by 45mm cod-end
for West African goatfish Pseudupencus prayensis.
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Appendix Figure 5.6  Size composition of steck number estimated by 45mm ced-end
for bluespotted seabream Pagrus caeruleostictus,
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Appendix Fipure 5,7

Size composition of stock number estimated by 45mm cod-end

for Angola dentex Dentex angolensis.
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Appendix Figure 5.8

Size composition of stock number estimated by 45mm cod-end
for Canary dentex Dentex canariensis.
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Appendix Figure 5.9  Size composition of stock number estimated by 45Smm cod-end
for red pandora Pagellus bellottii.
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6. UNUTILIZED AND UNEXPLOITED FISHERY RESOQURCES AND
DEVELOPMENT POSSIBILITIES

6.1 Objective
From the results of the resources survey, the stock size of each target species was estimated, and lurther,
the top ranking species in terms of stock size were defined. They also revealed the existence of unutilized
resources, which are caught by artisanal and industrial fisheries but arc not landed. There arc unexploited
resources as well, species found in zones where both the fisheries do not operate currently. The study of those
unutilized and unexploited resources aims at an efficient utilization of tishery resources overall, and their
possibilities ol development are discussed below, based on the data collected by the Al-Awam.

6.2 Specific metheds of unutilized resources
Unutilized resources are often known through by caiches obtained from current fishery activities or by
means of resource surveys. However, for the active development of such resources, it is necessary to assess
whether they would commercially feasible or if they occur in more than enough quantities to be harvested.
Therefore, unutilized resources are defined as those that fulfill the following fwo conditions:

i} Species with a reasonably large stock size.
ii) Species with commercial utilization that are presently discarded.

As for condition (i), according to the results of both seasonal surveys of phase 2 (2001), a total of 54
species with a stock sive exceeding 1,000 tonnes were selected, of which 42 in the cold season and 40 in the
warm season, Of those species, those that fulfill condition (if) were further selected by consulting the
following sources:

a. Species whose utilization was confirmed by the landing site survey (see Appendix Table 6.1)

b. CNROP, 1991: Bulietin statistique pour I’année 1998, Archive N® 83:30-32.

MPEM; CNROP; MAPA; [EO, 1999: Guide ¢t nomenclature nationale commerciale des espéces
marines (poissons, crustaceés et motlusques) péchées en Mauritanie: 1-216, I-XIL

G

d. SMCP, date unknown: Classification du poisson congelé: 1-40.
The above indexes a—d refer to those in Table 6.1.

Out of the selected 54 species, the utilized 41 species (recorded in the references a-d') were eliminated,
establishing 13 species as unutilized.

The possibilities of utilization of the unutilized 13 species were checked with the list "Important
tisheries" on the Fish Base website (htip:/www fishbase.org), and seven of those were found under the
"highly commercial" or "commercial” headings: striped panray Zanobatus schoenleinii, undulate ray Rajo
undulata, shortnose greeneye Chlorophthalmus agassizi, black slimehead Hoplostethus cadenati, Boe drum
Pteroscion peli, prickly puffer Ephippion gutrifer and thinlip splitfin Synagrops microlepis (ihis species was

! Some species considered to be commercialty utilized, particularly those mentioned in references b and ¢, in reality are probably being
discarded. This discard situation skould be clarified by the continuous study conducted by the CNROP, particularly by the survey on
the status of fishes discarded by industrial fisheries. Results of this study have not been made public up to date, however, based on those
resulls, the scientist of CNROP pointed out that some fish specics ameoag the atilized 41 species (e.g. huge-eye denlex Denlex
macrephthalmus) arc under-utilized.
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tentatively inchuled here, as there is no information on its importance in fisheries). Those seven species were
considered unutilized resources. As for the remainder, five of them were labeled as "minor commerceial”, and

the sixth was a goby of undetermined species.

Table 6.1 illustrates Lhe process of defining those unutilized resources. The importance and utilization
conditions of the 54 species selected in the first phase of the process are ssunmarized in this Table according
to Fish Base.

6.3 Results

6.3.1 Unutilized resources and their utilization

The geographical and vertical distribulions of (he seven specics considered unutilized resources are
summarized in Table 6.2. Geographically they are thus distributed: three species in the Northern area (striped
panray, undulate ray, prickly pufier) and four in the Central and Southern areas (shortnosc greeneye, black
slimehead, thinlip splitfin, Boe drum}. Vertically, four species occur inshore, or in the 3 — 20 m stratum
(striped panray, undulate ray, Boe drum, prickly puffer) and three ofTshore, or in the two strata below 80 m in
water depth (shortnosc greencye, black slimehead, thinlip splitfin), defining two groups.

Unutilized inshore and offshore species might be bycatched? by bottom trawls targeting octopus in the
inshore zone and hake in the offshore arca, It is betieved that those bycatched species are discarded etther
because they cannot be sold, or because they command very low prices. However, beyond the IRM
boundaries, there is & quantifative factor regarding the discard of unutilized and minor conunercial species,
and the discarded amount seems to increase with depth all over the world (Miwa, 1975; Kakehata, 1974 %),

The utilization of wnutilized species depends on their being edible or not. For edible species, there are
two ways of utilizing them: (1) offcring for consumption as fresh fish, so their own flavor and form could be
appreciated; or (2) offering for consumption as processed fishery products *. For non-edible species, some
pussible applications are: (1) feed from fishimeat®; (2) industrial oils and cosmetic materials from fish oils;
(3) processed pet food; or (4) fresh or frozen fishes for aquaculture feed and fisheries bait,

The degree of utilization of edible fish specics depends on the lifestyle, food culture and food habits of
each country. Various Western European countries depend mostly on cattle to obtain animal protein; while in
couniries such as Japan, Portugal, Denmark, Sweden, Norway and the Philippines, seafood is well consumed

(FAQ, 1971). For instance, fishes from the same family as the aforementioned unutilized species (except for

? The stock sizes reported in Table 6.1 refer to quantities respeetively estimated from cod-end and cover net total catches, and not fo the
catchable stock size targeled by the trawl net (minimum mesh size 70 mm) used in the present industrial lishery. For instance, the

catchable stock size of smail-size species shortnose greencye and thinlip splitfin shoutd be less than 10% of the respective estimated
stock sizes.

? In decp-sea trawls, the amount of unutilized species bycatched with utilized ones is twice the latter.

* Tish paste products, trozen minced fish meat, canned foods, seasoned processed foods, salted salt-prescived products preserves, dried
products, smoked products, FRC: Fish Protein Concentrates, oils, efe.

5 Presently in Japan, aboul one-forth of the fishes and mollusks caught are not utilized as food, but as fishineal for animal feed. Some

reasons for a given fish being diverted to the animal feed: {1) it does not please the consumer in its natural form; (2) its freshness soon
teteriorates, with Jow freezing-resistance and processing aptitude; (3) it was landed on site during a restricted season; etc.
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the thinlip splitfin) arc utilized in Japan as food (Nose ef af. [cds.] , 1989), as shown in Table 6.3. Also, in
Notthern Gurope and Japun, sharks and rays have been until now directly or indirectly tarpeted by fisheries
for the utilization of’ their meat, fins, skin, liver oil and cartilage. Despite this utilization being further
promoted in Central America, Asia and Africa (Creuzer ef Ahmad, 1978), it has not been rationally adopled
yet.

As for the domestic consumption of unutilized resources in the IRM, one should net hold very high
expectations because fish food cullure is historically very recent in the country, and also the technology for
processing tishery products For utilization is still undeveloped. in conclusion, the utilization of unutilized
resources may be in the form of exports, having the maintenance of the market as a prerequisite condition. At
that, considering the technology available in the IRM, the utilization of edible and unedible resources should
be limited to fresh and frozen fish, or low-level processing products (mostly raw materials for the next

processing level).

6.3.2 Exploitation possibilities of unexploited resources

Uncxploited resources in the survey area in water depths of 3 - 600 m are defined as those distributed in
regions where artisanal and industrial fisheries do not operate presently (excepting the Bane d”Arguin
registered as a world heritage) and whose biomass is large to a certain extent.

Atrtisanal fisheries explore the inshore region, the continental shelf (depth, <200 m) by octopus-seeking
bottom trawlers cither registered or chartered in the IRM, and the continental slope (depth, > 200 m) by
licensed EU fishing vessels looking for hake. The current utifization of those resources docs not wait well for

an eventual proper exploitation of unexploited resources.

6.3.3 The cffective utilization of fishery resources

Regardless of species being utilized or unutilized, the necessary technological development and policies
for the effective utilization of catch include (1) the utilization of unutilized species; (2) a high degree of
utilization of minor commercia! or non-interest specics (upgrading technoltogy); (3) the complete utilization
of nutrient contents; (4) safety assurance (prevention of fishes and mollusks pollution); (5) the improvement
of food habits (Suzuki, 1976). Of these, efforts to implement {1} and (2) are today’s problems in the entire
world.
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Table 6.1 Utilization details of species with estimated stock sizes of over 1,000 tonnes, and selection of unutilized species (1/3),

Families Species Pha:;o:::ze :::;nzzm :—nterei.m re:rence; unftrh?iigze;ipp. Fisheries importance/utilizations unftiel]ieziif?a;pp.
Leptochariidae Leptocharias smithii 201 3,701 X X X Sﬁih smoked or dried salted; skin for
Triakidae Mustelus mustelus™ a2 B X X X X & gamchistihuman consumprion; of
Rhinobatidae Rhinobatos cemiculus 0 4,063 A /gamefish.
Zanobatus schoenleinii 1,289 1,035 X ©r- X
Rajidae Raja miraletus 806 1337 ©/gamefish.
Raja undulata 1,930 868 % /- %
Dasyatidae Dasyatis marmorata 1,759 INTH A/gameﬁéh.
Gymnuridae Gyminura altavela 414 3,243 X O/gamefish. .
" Myliobatidae - Myliobatis aguila 1,423 153 Oigamefish;highly esteemed flesh,
Rhinoptera m&rginara 62 3,200 . X ©/seldom marketed.
~ Albulidae Pterothrissus belloci 1,519 3,005 X O~
Ariidae Arius heudelotti 2,134 2,302 b4 x -
Chiorophthalmidae  Chlorophthalmus agassizi 7,199 8,176 X ©/fresh, fishmeal. b
Macrouridas Caelorinchus caelorhineus 221 1,908 e Oy .
Merlucciidae Merluccius polli(*) 4,?49 14,505 Offresh,frozen, fishmeal and oil.
Merfuccius senagalensis* 2,'}‘31 2,032 o/
Batrachoididae Halobarrdchus didactylus 2,042 391 X Or-
Trachichthyidae - Hoplostethus cadenati 1,608 1 X Sy/- X

Remarks. *target species. Fisheries importance: @highly commercial, ©commercial, Cminor commercial, /A of no interest. «no information.



Table 6.1 Utilization details of species with estimated stock sizes of over 1,000 tonnes, ard selection of unutilized species {2/3).

Families Species ok she T tomnes et relrenees unfé(;izgzegpp. Fisheries importance/urilizations unustﬁiiz‘:&deipp.
Phase2cold  PhaseZwarm  a. b ¢ d.
Zeidae Zeus faber* 1,428 477 X X X X ©/gametish:aguarium;excellent fesh.
Zenopsis conchifer 124 3.239 X -
Caproidae Anligonia capros j 13490 & o X (O/not regularly marketed
Scorpaenidae Helicolenus dacrylopterus 9,049 16,652 X ©/fresh.
Fontinus kuhlii 3,194 2,689 x 8-
Acropomatidae  Svnagrops microlepis 2.074 8,149 ; X /- X
Haemulidae FPomadasys incisus 36,843 40,271 O/~
Pomadasys jubelini 2,443 5,072 Q-
Brachideuterus auritus 4,639 4,839 X X X 0
Plectorhinchus mediterraneus 75,394 4,069 X X X X G-
Sparidaz Pagrus caeruleostictus* 6,381 43,180 X ox oo X @/gamefish,
Boops bocps 213 4,183 X X @ /gamefish:bait;tresh and frozen.
Dentex canariensis™ 3,009 1,383 X X X X ©/important food {ish.
Dentex gibbosus 57 1,031 XXX ©/gamefish.
Dentex macrophthalmus 4.646 138 X % X B,
Dentex maroccanus 1222 813 X X X -
Diplodus sargus 4,635 1,064 X x -
Diplodus bellottii 96.832 101,262 X X ©fimportant food fish,
Lithognathus mormyrus 4,297 173 ®x oK X X Orgamefish:fresh and dried.
Pagellus bellonil* 6,826 16,748 X X ¥ X S,

Remarks. *target species. Fisheries importance: @®highly commercial, @commercial, Cminor commercial, A of no interest. -2 no information.
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Table 6.1 Utilization details of species with estimated stock sizes of over 1.000 tonnes, and selection of unutilized species (3/3).

Entered in references

Stock size in wonnes . alanra
Families Species Pr_o_pOse-d Fisherizs importanse/utilizations S:]_ecr._d
Phasc2eod  Phase2warm  a b, ¢ g “motlizedspe. vnutilized spp.
Sparidae Spondyliosoma cantharus 1383 2,033 X X X ©y/gamefish:aquarium:important food fish,
POnay £ P

Polynemidae Galzoides decadactylus 7,406 7.292 X X X X @ /fresh, dried salted or smoked.
Sciaenidae Argyrsomus regius® 1264 442 A S S ©/gamefish.

Pseudotolithus senegalensis 3.416 895 X X X O/gamefish.most economically important

fish in West African waters.

FPteroscion pell 1,840 617 X Sy x
Mullidae Pseudupeneus prayevsis™ 2,963 2,446 -
Drepaneidae Drepane africana 1,094 1,082 O
Gobiidae Gobiidae 1,075 173 X /-
Trichiuridae Trichiurus lepturus 1,334 10,081 X% @/gzmefishisalred dried, frozen.
Stromateidae Stromateus fiatola 4393 6,824 XX X -
Psettodidae Pszttodes belchari 839 1,438 X X X D
Citharidae Citharus linguatula 1,132 220 X X O
Tewraodonidae  Ephippion guttifer 611 2,470 g X Dizamefish. X

L PR A P, I LTI )

Loliginidae Loligo vulgaris* 1,144 1,671 x x X Very important,
Sepiidas Sepia officinalis* 1,435 852 P do.

Cctopus vulgaris™ 3,352 3,521 X X ox X Most important.

Octopodidae

Remarks. *targer species. Fisheries importance: @highly commercial, @commercial, Ominor commercial, Aof no interest. -: no informarion,



Table 6.2 Geographical and vertical distribution of unutilized stocks.

Geographical distribution (%) Vertical distribution (%)

Species Phase 2 cold season Phase 2 warm season Phase 2 ¢old season (m) Phase 2 warm season (m)

North  Central South  North  Cenrral  Scuth 3-20 20-30 30-30  80-200 200-400 3-20 20-30  30-80  80-200 200-400
Zanobatus schoenleinii 72.1 14.3 13.6 837 55 8.8 97.1 1.8 1.0 885 103
Raja unduiata 997 03 100.0 99.7 0.3 91.0 47 43
Chlorophthalmus agassizi 0.4 57.6 419 2.0 33.4 44.6 0.1 91.4 8.5 6.0 94.0
Heplostethus candenari 0.9 9g.1 100.0 100.0 100.0
Syragrops microlepis 0.2 514 485 117 626 257 + 6.0 920 20 6%.1 308
Preroscion peli 19.6 80.4 6.4 93.0 992 07 .1 384 116
Ephippion gurttifer 464 536 825 163 1.2 100.0 9335 6.3

L9

Table 6.3 Utilization in Japan of fishes of the same families as the seven unutilized species.

Families Cotnmon name Utilization
Rhingbatidae guitarfish sashimi or boiled with sov sauce and sugzr; fins utilized for soup
Rajidae skate boiled with soy sauce and sugar: raw material for fish paste products
Chiorophthalmidas  green eye fresh or dried for consumption
Trachichthyidae rosy soldier fish material for kamaboko (poiled fish paste)
Acropomatidae Japanese splitfin (not utilized)
Sciaenidae croaker raw material for fish paste products; sashimi, salt-grilled, boiled with soy sauce and sugar, rempura(deep fried);
depending on the species
Tetraodontidae Puffer-fish Because many species of this family are venomous, preparation for consumption requires license; edible species are

utilized as sashimi, boild in a pan or dried
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Appendix Table 6.1 Species whose utilization was confirmed by the landing site survey.

Phase B Phase 2
Famities Sclentific name T eald warni cold watnt
SCASOIL _SCASON_ Seas0n Season
Ginglymosiomatidas  Ginglymostoma i ration *
Ieptochariidae Leptochaiias swithii x
Triakidae Mustelis nrustehes x - ® ¥
Cuarcharhinidae Rhizoprionodon  acuius % x
Sphyrna lewini # x
Rhinobatidae Rhinabatos cemicnlus ®
Rhinobatos rhinobatos %
Dasyatidae Dusyutis chrysoneta mar morata X
Dasyatis pasiinaca *
Mytiobatidae Myliobatis aquila X
Rhinoptera marginata x
Clupeidaz Sardinella anritu x
Sardinelia madarensis N
Ethmaloia fimbriata x
Ariidae Arius hewdelotii 3 % x
Mugilicdae Augil capurrii x ®
Zeidae Zeus Sfirber A
Moronidae Dicentrarchus pukclatus ®
Serranidae Epincphelus aeneus x ®
Fpinephelus coslaa b
Epinephelus goreensis ¥
Epinephalus marginafus *
Cephalopholis taeniops x
Carangidae Alectis alevandrinus ®
Chloroscombrus  chrysurus x
Lichia amia *
Haewnwlidae Pomadasys incisis <
Plectorhinchus mediterraneus x x ®
Sparidae Pagrus auriga ®
Pagrus caerwleosticiis S % x x
Drentex CORAriensis ® o #
Dentex gibbosus W
Diplodus sargus cadenat ® ®
Dupladus batlottii ®
Lithegnathus HOrmprns bd
Pagelius betlottii x
Sparithe sp. %
Polynemidae Galeoides decadactylus x x
Sciaenidne Argyrasomus regius * % *
Psendatolithus senegalensis %
Lhnbrina canariensis "
hullidae Psendupenens Droyensis %
Searidae Scaridai S x
Scombridae Scomberomonits  nitor ® % X
Sarda sarda x
Bseltadidae Psettodet beleheri * % X
Soleidas Solea senegalensis % X x
Dicologoglossa  cuneata % % x
Synaptira cadenati X
Synuptura liesitanica x
Synaptura sp. % x
Cynoglossidae Cyaoglossus caneriensis x ¥
Cynoglossus senegalensis %
Cynoglossus sp. b
Monacanthidae Stephanolepis hispidus x
Tetraodontidae Lagocephalus laevigans ®
Loliginidae Loligo wulgariy * *®
Sepiidae Sepia officinalis * x
Octopadidae Octopus vulgars b *
Palinuridae Panulirus regius ®
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7. AGE DETERMINATION OF MAIN SPECILES OF FISHES AND
CEPHALOPODS

7.1 Outline of the survey
7.1.1 Objectives of the survey

[n iRM, there is a need to develop and establish methods for age determination that are indispensable

for the assessmeni and management ol fishery resources.

The objectives of this survey were, with respect 1o key demersal fishes and cephalopods: (a) to
develop techniques for age determination; (b) to clarify their age and growth; and (¢) to carry out
technology transter to the Maurilanian counterpart personnel through on-the-job training.

7.L.2 Survey period and location

The survey was totally conducted at the laboratory of the Departinent of Living Resources and
Environment (DRVE) of the Oceanography and Fishery Rescarch Center (CNROP). Survey period is

shown in Table 7.1.

Table 7.1  Time and period of the age determination survey.

No. Season Period
1 Cold 2000 23 Mar. - 1 Jun. (72 days)
2 Warm 2000 26 Sep. - 14 Nov. (50 days)
3 Cold 2001 7 May - 22 Jun. (47 days)
4 Warm 2001 7 Oct. - 25 Nov. (50 days)

7.1.3 Survey team members
Japan: Dr. Naohiko Watanuki (QAFIC /7 JICA)'”>*

IRM: Dr. Abdoulaye Wague (CNROP)1,2,3,4
Mr. Khallahi O. Mohamed Fall (CNROD)
Mr. Abdoulaye N'Diaye (CNROP)*?
Mr. Qumar M'Bedj (CNROP)'**
Mr. Mamadou.Lam (CNROPY
Mr. Qumar Samba Tall (CNROP)*
Mr. Ahmed Diagne (CNROP)

7.1.4 Equipment and chemicals
Main equipment used in the survey were as follows:

e BUEHLER ISOMET 5000 Linear Precision Saw
+ NIKON ECLIPSE E400 Biological Microscope
» LEICA WILD M8 Binocular Microscope
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o  JVCKY-F558 3-CCD Color Video Camera

e JVC BM-1400PN Color Video Monitor
s  FLOVEL MC-70 Color Measure Unit

Chemicals were provided by the Department of Sanitary Inspection and Valorization (I3VIS) of

CNROP,

7.5  Sample size of target species

The target species were: bluespotted seabrearn Pagrus cacruleostictus, Senegalese hake Merluccius

senegalensis, Senegalese sole Solea senegalensis, smooth-hound  Mustelus mustelus, common oclopus

Octopus vilgaris, European squid Lolige vulgaris, common cuttlefish Sepia officinalis and broadtail

shortfin squid Hiex coindetii.

Table 7.2 Sample size of target species for age determination survey.

Scieatific name Common name Age character No. . -

Collected  Examined
Pagrus caeruleosticlus Bluespotted scabream otolith 461 287
Mertuccius senegalensix Senegalese hake otolith 98 98
Solea senegulensis Senegalese sole otolith 18 .
Mustelus mustelus Smooth-hound vertebra 110 70
Octopus vulgaris Common octopus beak/statolith 80/50 35/0
Loligo vulgaris Europcan squid statolith 97 36
Sepia officinalis Comumnon cuttlefish statolith 28 .
HHex coindetii Broadtail shortfin squid staiolith 30

7.2 Survey details

in the beginning, at the request of IRM, the survey team was expected (o study age and growth of,
three teleost fishes (Pagrus caerulevstictus, Merluccius senegalensis, Solea senegalensis), one
elasmobranch fish (Mustelus mustelus) and four cephalopods (Octopus vulgaris, Loligo vulgaris,
Sepia officinalis, Iflex coindetii). However, due to time and manpower constraints, and the poor
caich of target specics in the 2000 Sea-borne Survey, the number of target species was curtailed.

In the 2000 Sea-borne Survey, Solea sencgalensis had a poar catch and was excluded trom the age
determination study (Table 7.2). As the collection and processing of statoliths are quite
titme-conswming, Sepia afficinalis and fllex coindetii were also excluded. It was found that age
determination techniques for Loligo vulgaris could be applied to other cephalopods as well. Five
species ended up being targeted: Pagrus caeruleosticius (otoliths), Merluccius senegalensis
(otoliths), Mustelus mustelus (vertebrae), Octopus vulgaris (beak/statoliths) and Loligo vulgaris
(statoliths).

In March 2000, JICA provided an ISOMET saw for the preparation of otoliths, vertebrae and beaks.
Also, in April 2001 and at the request of the survey team, JICA purchased laboratory equipment
(biological microscope, cotor video camera, color video monitor, ring measurement unit) for age
ring analysis (Figure 7.1). This equipment allowed the survey team to accuratcly and efficiently
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analyze structures ulilized in age delermination.

Figure 7.1  Main cquipment used for age determination studies,
Left, [SOMET 50005 vight, microscope system.

CNROP designated Dr. Abdoulaye Wague, Researcher, as a counterpart of the JICA team.
Throughout the survey, Dr. Wague and other rescarchers and various technicians were engaged in
age determination aclivities.

Dr. Wague went to Japan in August 2000 for counterpart training. He visited Seikai Nalional
Fisheries Research [nstitute {(Nagasaki, Ishigaki) and Nagasaki Universily, and learned a variety of
lechniques necessary for age determination studies on fishes and cephalopods. His training in Japan
was véry important to the survey and produced excellent resulls.

The first objective of the survey, ie. development of age determination techniques using age
characters {otoliths, vertebrae, beak, statoliths), was successfully attained in all target specics
except for Octopus vulgaris, whose statoliths could not produce good results. It is known among
cephalopod rescarchers that age determination of Qctopus vulgaris based on statolith analysis is
riddled with difficulties.

The second objective of the survey, i.e. clarification of age and growth of target species, was
achieved in Pagrus caeruleostictus, for which the periodicity of otolith tings led to clarify its
agefbody length relationship. This was also achieved for Ocropus vulgaris and Loligo vulgaris,
based on the results of previous age and growth studies. However, in the case of Merlnccius

- senegalensis and Mustelus mustelus, age defermination was nol possible because of lack of samples

during the transitional seasons.

As for the third objective, the transfer of age determination technology, considering, the greal need
for the CNROP {o reinforce its research capacity, the survey team put a great deal of elfort by
jointly conducting experiments, analyzing data and preparing reports.' As a result of a technical
transfer from the Japanese side to the Mauritanian side af both theoretical and practical levels, the
know-how of age determination was acquired by the latter. One of the results is a manual for age
determination (Wague & Watanuki, 2001). With this publication and all the project reports, the
CNROP {ook an important step for the evaluation of fishery resources.
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