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PREPARATION OF THIS DOCUMENT

A first draft or this report was prepared at the Ume of the WorkiDg Party meeting. TUs was
circulated after the meeting to a11 members or the Wörking Party. The present revised report was
prepared by the FAO participant. (J .A. Oulland - Chairman; L.P.D. Oertenbnoh) rollowing c01IIlente
received on the draft. A summary cf the report, distrlbuted aa document No. COFl/68/W.10, wU
conaidered b7 the third session er the Committee on Fisheries (24-30 April 1968).
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1. IN'rRODUCTION"

·1.1. "Fol10wing discussions in the FAO Advisory Co~~ittoe on Marine Rosourcos Research,
and Dub~cquontly in the FAO Committeo on Fieheries and the FAO Counoil, and dieoussions

: between FAO and ICES, a joint AC~mR/ICE3 Working Group was establishod. This Working Group
" was roqucsted to study the fishery roeources of the Bastern Central Atlantio and of the

Southoaot Atlantio, to evaluate the state of the stooks, to advise on oonservation meaaures
requirod for their rational exploitation, and to advise on future research requlrements,
inoludlng the oolleotion of routine statistical and biological information.

The meeting was held in the University of La Laguna, Tenerife,' Canary Islands, from 29 March
to 4 April 1968, fo110wing irnmodiately on the ICES/FAO Symposium on the Living Resources of '
the African Continenta1 She1f, (25 - 28 March 1968). Representatives from IC~, FAO and
observers, inoluding an ob~erver from SCCR, took part in the discu~~ions (see Appendix 2).

.1.2 ..
. .

For purposes of analysis the Working Group considered separately the stocks in three regions 
from the Straits of Glbraltar to Cape Blanoo (200 North latitude); from Cape Blanco to the mouth
öf the Congo River; and.from the Congo southwards (see Scotions 3, 4, and 5). The Group also
made a detailed study of the present available statisticD and made proposals for the improved
national supp1y to international agencies (see Seotian 2) and some general observations
concerning the problem of mesh regulation, future research, inoluding echo-surveys, etc. which
are applicable to all areäs (see Seotion 6).

2. STATISTICS

2.1' The,Working Group was ereatly hindered in its work by the lack of adequate statistica1 data on
catch, especially regarding the species composition, and the area of capture, and on fishing
effort. For some countries, ,especially those operating only large vessels, the required data,
where not already availab1e, can be produced through the regular statistical offices with'minor
modifications to the present system of recording and reporting. For other countries, especially
but not exclusively tha developing countrias, tho basic administrative and statistical maohiner,y
would not be able to produce cornplete statistical data without large changes. In some of these
deve10ping countries, assistance in the improvement of the fishery statistics is one form of
technical assistance which could have the most useful lone-term results fQr the soientifio
appraisal of the fish resources. .

.I:.'ven at present, when the offioinl statistics' lack important detail, the Working Group's ,
experience has shown that most of the important detail canbe supplied by scientists who are
familiar with the fishery in question. ' Their estimates'may not have the high apparent precision
of officinl statistics, but can usually be accurate to within a few percent, and it must be
ernphasized that if the random errora in the cstimates are no worse than this, and thereis no
bias in the estimates, then the aocuracy of the scientifio study of the stocks is not seriously
arfectcd.

The Group the~efore recommonds that in submitting statistical data to international organizations
for compilation and publication, there should be the closest cooporation between national
stntistical offices and scientists familiar with the fisheries. Such oooperation should ~
particular attention to spooies identification, area of oapture (r~ther than landing places),
and basis of weight used (live weight rather than landed weight, which may be eutted, heads .
off, etc.).. " . ' .. , .

, . .
The Working Group recommends that the staffs of national research laboratories and national
statistical offices should coopernte to ensure (a) the speedy introduotion of the species lists

'and the new area (divisional) breakdown as outlined in the seotion bolow, and (b) the' recalou
lation of ~ata for the years baok to 1960 on these new olassifioations.

Tbe Working,Group notedthat effioient reporting of statistica1 mnterial is great1y assisted
by the use of proper forms. Suoh forms have been developed for une in the ,North AtlanUo, .. and .
the Oroup therefore, s~gests that the ex1sting STANAroporting syst~m now used by ICES/!CNAF/FAO
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in the wholc of thc North Atlnntio could bc extendod to thc l~Gtcrn Contral Atlantio end to thc
Southeaot Atlnntio. After HOrne yoars of oxperimontal UDe the arranGements should be reviewed,
tnkinc into acoount tbc ooordinatinß tanko of tho Coordinatinß Workinß Group in this system.
Tbo Working Group feols that the eventual establiohmont of an Atlantio-wide system for colleot
ina and reporting fishery statistics for international purpones eould expedito the increaoed
flow of data from national rcportinc offieos while contributing to a rcduetion in their work.

The Workina Group noted that sevoral of the ap~eicD details for the two seombriform groupe (tunas
en1 poseibly mackercis) might evontually be dclcted as soon au the propooed Intornational
Commission for the Conservation of Atlantie Tun~ is in a position to opcrate its own acency
statisties proeram in coordination with other Boa-area bodien i~ thc Atlantio.

2.5 Area division - The Workina Group noted that other fiohery bodiee havc alrendy eonsidered the
boundarics of two brond regions coverine the Atlantic waters off the West Coast of the Afriean
continent.

It took note of the boundarios of these two brond areas defined as follows:

FMotorn Contra! Atlantic (CRAT Area):

"Tho aroa of the Coomittoe is'defined as all the waters of thc Atlantic bounded by a line I~,
drawn as follows: Trom a point on the hieh water mark on tho Afriean Const at Cape Sparte! ~
(lat. 35°41'N, long. 5°55'W) following tho hieh watgr mark alonG the Afriean Coast to a
point at Ponta da '·loHa G6ca (1at. 6°01'5, long. 12 16'E) nlona a rhumb line in a north-
wCGtcrl~ dircetion to n point on 6° oouth 1atitude und 12° cast 10neitudo, thence due west
a10ng 6 south latitudo to 200 west longitudo, thp.nco duo north to the Equator, tbcnce due
west to 300 west lonaitude, thence duo north to 5° north 1atitudo, thence duo we8t to
400 woot lOllcituda, thenca duo north to 360 north 1atitude, thence duo cast to 6 wost
loneitude, thcnco nlong a rhumb line in a southcaoterly direetion to thc oriGinal point
at Cape·Spartol."

(extraetc~ ~rcm tbe promulgation of the otatuteo of thc FAO Fiehory Committee for thc
Eastern Contral Atlantic, cstablishcd under Article VI of tho FAO Constitution; quotcd in
FAO Committee on Fisheries documcnt COFI/68/4, Item 3.1, dated 20 February 1968)

2.5.2 Southcast At1antic

"In tbc Southcrn Hcmispboro, beginninc from a 80int at 30°00' east ioneitude, on the const
of tho oontinent of Afriea, duc oouth along 30 00' east lonGitude to 50°00 south latitudo,
thencc due west alonc 50°00' soutb latitude to 20°00' west longitudo thenee due north along·
20°00' wost loneitudo to 6°00' south latitudo, thenco duo east along 6000' south latitude
to 12°00' Öaot 10nGitude, thenco in a southcaotcrly direction along artumb 1ino to a
point at 6 01' south 1atitude und 12016' cast loneitude on the west coact of thc continent ~'
of Afrien, thonco along the eonet of southorn .\frica to thc point of bc~inning at 30°00' ~
east 10ngitude." .

(oxtrncted from Article I (i) of the Draft Convention on the Conservation of the Living
Rcsources of tho Southeast Atlantio as quotcd in FAO Committee on Fishcrics doeu~ent

COFI/68/5, Gup. 1, dated 4 Harch 1968)

The Working Group also oonsidored.it ndvisablc to Gubdivide the Bastern Centra: Atlantic by a
line drawn from near to Cape Blanco along 20° North latitude.

Thc Working Group coneidcrcd tho further division of tho Eaetern Central At1nntie and tho South
east Atlantic and rocommends that the old ICES divisions used ourrontly by France, Portucal,.
Italy, eto. bc abolished. TIle Workinc Group recommcndo tho introduotion by nll n~tionnl offices
of a new series of "divisions" for otatistical purposes. Thc Workinc Group notos that the
Sccretary-Gonera1 of ICES will report thio reeommendation to the IC8S Statutory ~lcotine in
Oetober' 1968 and that he und tho Geeretnry of the CWP will prepare papers and m~ps to this effoet., .
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I .... , The now divisions are deflned below:

1. ~occo Coastal division lying betwcen 360 north latitude and 280 north 1atitude, ~ast o~
1) west 10nGitude and a rhumb line from 290 north latitude, 13 west 10ngitude unti1 26
north latitude, 160 west 10nGitudes(col:lprising thc who1e of the 01d "la" and parts of
old "Xb" and 01d "XIa"). . -- - ,

3.

..

2. Canaries/Madcira,1nsulär ,division, oomprising the 'rest of 01d "Ib" and 01d""XIa" (western
border along 200 weRt 'longitude, ~ border along 30° north ~at1tude to be deleted).

3. Sahara Coasta1 division lying betwecn 26° north latitude and 200 north latitude and east of
20° west longitude (ool:lprising the greater (the northernmost) part of~ "XIb") •

4. An oceanic division lying between 360 north latitude and 200 north latitude and 400 west
longitude and 200 west 10ngitude ,(not designated in the old system). ' '

. 0
(b) Tbe part of Central Eaotern Atlantio south of 20 north latitude will be divided into the
fol10wing divisions: '

1. A Cape Verde Coastal division cast lying east of 200 west 10nGitud~ and between 200 n~rth
laUtude and. 100 north laUtude (the ill "XIIa" and the southern part of~ "XIb").

2. A Cape Verde Insular division lying between 200 north 1atitude and 100 north 1atitude and
between 300 west longitude and 200 west longitude (this.involv~s a slight extension of the
PortU(,"'Uese old "XIla" ).

o ' , 0
A Cape 5nerbro division lying between east of 20 west longitude and 8 west longitude and
between 100Jnörth la.titude a.nd 00 north 1ntitude (including the French version of old
"XIIb")., -

o 0 .
A Western Gulf of Guinea division lying betwcen 8 west longitude and 3 east 10ngitude,
north of the Equator.

5. 'A Central Gulf'of Guinea division lying east of 30 east.10ngitude,' north or the Equator.

6. A Southern Gulf of Guinea division ~Ying east of'3° east longitude, and between the 'Equato;
~ south latitude.

An oceanio diVision, not yet sUbdivided, covering all the waters of tbe Eastern Centra1
Atlantic, Douth of 200 nortg latitude, nst covered by preceding sixdivigions, i.e. the
waters,lying (a) between 20 nOEth and 5 north latitudes and between 30 westoand 400

west longitudes; ~b) between 10 north latitude and the Equatorand getween·20 ,west
longitudesoand. 30 wost longitudg; and (0) between the ~uator and 6 south latitude and
between 20 west longitude and 3 east longitude.'

South Eastern Atlantic (ADBC area)

(a) A coasta1'sub-area, east of 100 east longitude and north of 400 south latitude, to be
eubdivided into the following divisions:

1.

4.

5.

Cape Pa1meirinhas division lying butween 6° south latitude ana 10° south latitude.

Cape Sä1inas diviaion lying betweon 100 Douth latitude and 15° south latitude.

Cunene division 1ying between 150 south latitude and 200 aouth latitude.
o . 0

Cape Cross division lying between 20 Bouth latitude an~ 25 south latitude.

Orance Rive~ division lying between 250 south latitude and 300 south latitude.
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The Working Group also noted,that FAO will iSBue' and distributo to all countries interested in
the fisheries and fishing aroas reviewed by this'group, maps showing these new divisions. The
Working Group reco~~ended that eventual1y equa1 area maps will be published tor both the Eastern '
Centra! Atlantic and the South Western Atlantio similar to those avai1able for both Western and
Eastern North Atlantic and for the ,Southeast Atlantic.

6.' Cape of Good Hope division lying south of30o south latitude nnd west of 20° east longitude.

7. Western Agulhas division 1yin~ between 20° east'longitude and 250 east 10ngitude.

8. Eastern Agulhas division lying bstween 25° east longitude and 300 east longitude~
, "

'!#.'. ,
\.. '

, .... ,...... ,f

Species Groupings - There are extreme1y large nu~beraof speoies caught off Western Africa. It
Would be impossible to report national1y and publish international1y statistics according to
individual species. Tbo Working Group therefore drew up two listS,(one for the Eastern Central
Atlantio, Appendix 3, and a second for the Southeast Atlantio, Appendix 4) giving proposed '
categorios and groupings for reporting and pub1ishing statistics on an international baais.

(b) An oceanio sub-area or sub-areas covering the rnst of the waters of the South Eastern
Atlantio not oovered by the eight divisigns of the afore-mentioned coast81 sub-area, !.e. the
wa~ers 1ying (a) between 80 south and 59 south latitudes and batween 20 west and 10 east
longitude; (b) between 40 south and 50 south latitudes and 10 east and 30 east 10ngitudes.
It 1s noted that the former of these two "oceanic" waters ino1ude several oceanio ialands whioh
serve or might serve as basis for fisheries: (a) Tristan da Cunha and Gough, (b) Ascension,
and (0) St. lIe1ena. lt is recommended that fishery statistics are collected separately tor
each of these three insular areas.

, 2.10

It was reoognized that even with such broad categories, arranged within the standard FAO species
groupings, thc number of categories in these liste, in particu1ar thc one tor the Eastern Central
Atlnntio, is still very large, and that some national statistical offices may, e.g. because of
a lack of proper specios identification in fish markets and at other landing points along their
coasts, find it very diffioult at present,and in the immediate future to produce thc required
information through the routine statistioal roporting system. In such cases the possibilitieS
of uaing the knowledge in researoh laboratories and alsewhere to produce rcasonable close an~

realistio estimates has already been pointed out (paragraph 2.1 a bove); s'~h oollaboration '
is particularly important when the quantities caught are largo.

The speoies and area categories, diVisions, groupiDgs, etc. suggested above are still rather
broad. M~ categories (within the main FAO groups) contain several' speoies, and seme areas may
oontain several stocks of the sa~e species. For proper studies of the more important stocks

. more detailed information than the minimum requirements listed in 2.4 and 2.5 above will ulti
mately be rcquired. Tbe difference betwcen the general requirements for thc statistical report
ing or all statlstios and the speoial requirements for certain of thc most important speoies has
been recognized by both ICNAF and lCES. The latter has a list of so-called t'asteriskedlt species, .......i
tor which speoial additional data on place of capture, effort, size compoaition, eto~ are repor- ,~.

ted. These details are generally published in a mimeoGI'aphcd form (ICES Statistical Uewsletters) ,.
rather than in the printed lCES Bulletin Statistique.

2.14' The Workine Oroup oonsiders that such special studies of certain apecies of major importance '
will be necessary in the Western African region. A preliminary list of such speoies has been

,drawn up for the Itcentral arealt (between Cape B1anco and the mouth of the Congo River) (see
Seotion 4). No such list was prepared for the other two areas considered by the Group but '
the analysis of the state of the stocks in these areas shows that such a list should include
the Merluooius spp. in the south and the more important speoios of sparids (Dentex, PagrUS,
Pagellus, eto.) in the north•.

3. 1l0R'I'HERN ZONE

3.1 ' General:

The oatches of fish in this area, from the Straits of Gibraltar to Dakar were, in 1966, abou\
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1 million tons. This total was taken oy a number of quite separate fiaheries, for different
speeios by different countries. The major fiaheries were aß follows:

emall pelarrio fiah - 280,000 tons, prinoipally snrdine landed in Morocco, but also emaIl quantt-.
. ties of Sardinella epp. lnnded in Seneeal.

medium pelarric fieh- 100,000 tons, prinoipally horBe mackerel Trachurus spp., Dluefishes (Temn
odon saltator) nnd mackerels (Sccmbor 8PP. , moatly oaught by trawlers
from Uj~R ani other East European countriee.

large pelaeio fish - 140,000 tons. This total includee all tunaa eaught in the Eastern Central
Atlnntic, not all of which were caueht in tho northern part. In this total
the major specios were albacore (25,000 tons), yellowfin (66,000 tons), and
blucfin tuna (10,000 tons), the last beine the most important in the ooastal
fisheriea of H.W. Atriea. .

large demersal fish- 300,000 tons, mainly a variety of.sparids, breamsj eto. taken by trawlers
from southern and eastern European countries, but including also 20,000
tons of hake. '

Cephalopods

other molluses,
orustaceans

- l5Q,000 tons.' These are taken mainly by Spanish and Japanese vessels, and
include squid, cuttlefish and ootopus.

- 4,060 tons. There i8 no major fishery, though because'of the high unit
value, the French fishery for lobsters and similar speeies is not insigni-'
ficnnt •.

Sma11 pelagic fish

The biegest catches are of.oardine, taken in the northern part of the area (north of 26°north
1atitude). Recent eatches are aetout in detail below, Table 3.1

. ,.....J

Tab1e 3.1 Recent catches of eardines off H.W. Afriea (thousnnds of tonsJL

Country 1958 1961 1962 1963 1964- 1965 1966

Morocco 123 122 123 123 133 155 241

F'rnnce - 5 4 4 6 7 12
I j

Spain ? ? ? ? 8 '9 23

Total 1U 130 131 132 147 171 276
\

Ho other country catches significant qunntities of sardines, and the figures above are be1ieved .
to be reliable, oxcept that the incroased catches by Moroceo may inelude a proportion ofanchovy
used ror fiah meal.

There has boen a gradual increase in Moroecan catches, with a very blg increas~ bet~een 1965
and 1966. This incroase is believod to be due to chanc;cs in tbe fishinc; effort, rather than
stock chanees. Changes in the French eatches ara certainly duo mostly to chances in effort,
the amount of fishinc; in this area being dependent on success of the main Frenoh sardine fishery
in the Bay of Biscay and adjacent watersj if this fishory is poo~, more French vossels come to
tloroeco.' Thera is therefore no good measure of the- abundance of the sardine stock. Data on
the diGtribution nnd nbundance of ec;c;a nnd larvao 'have boen collected, and mic;ht.·b~ examined to
see if they could be used to estimate tho abwldanco of the adult stock, e.e. by the methods of

. Cushing (1957). There mayaiso be data not examined by thc Group, of sizes of sardine, a.g.
lloroccan data on the avornc;e weicht aa measurod by the mean numbor per kilogram, and if the
limit to the potential total 18 being approachod, the effort of tho reeent increases in total,
particular1y in 1966, would be expoctcd·to ehow in these data. At tho moment, however, no

.useful statement ean be made concornlnc; the state of the sardine .stock.
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3.3 ~~other stook, or stocks, of amall pel~;io fiah which are at the moment certainly underexplolted
are thoae of anchovy. Two speoiea are conoerned, Engraulia encraaicholus ·in the north, and
Ensraulia hepsetue in the aouth. 3evcral pioccs of information - incidental catchee by Moroccan.
vessels looking for sardine, etomach contente of larger pelagio fish (Llchia vadigo t Pomatomus
ealtatrix), echo-eurveys and experimental catches by Rueaian veesels - all euggeet that these
stocks are very large. No very preoise figure can yet be.succested, but a comparison with
preeent oatohes of eardines, and of the main predatorsof anchovy, auggeat that an estimate
potential catch of 100,000 tons would be a conservative lower limit.

3.4 )fedium pelagio fieh

As used here, this group inoludes the mackerele, horee mackerels, bluefieh, etc., many of which
are caught by pelagic and bottom trawl, pnd are therefore not striotly pelRGio all the time.
Until the development of fishing'by long-diatance trawlers, particularly from Eastern Europe,
in the last few years, these speoies were very lightly fished, tho total catch in 1958 being
probably no more than about 25,000 tons. Since then the catches have'increased some six-fold,
though there has been a decrease in fishinC between 1964 and 1966, particularly for mackerel
by USSR. This has been due to a deliberate avoidance of mackerel by Russian'fishermen for market
reasons rather than to a decrease in stock. The details of catch statistioe for recent years
are su:nI:larized in Table 3..2 Thie gives the data as available to FAOj in addition the unsorted
catches of some countries, o.c. Pol,and, includes quantities of this group of species, as do the
catchos by East German vessols (13,500 tons in 1967).

Table 3.2' Catches of medium size of
landed from the Bastern Central

mackerels eto.)
thousand metrio tons)

. Species/Countries. 1958 1961 1962 1963 1964 1965 1966

Horse mackerel

USSR - (5.0) (12.5) (28.9) 46.4 35'.2 20·9

Other countries 2.0 (10.0) (10.0) (14.1) 16.6 16.8 (20.1)

.
Other jacks, eto. 13.0 18.0 17.0 12.0 17.0 13.0 32.0

Mackerels

Morocco 7.8 10.3 9.3 13.3 7.6 9.7 (5.6)

Po1and - - 1.3 1.8 2.7 2.4 7.5

USSR - - (6.1) (28.1) 60.6 22.0 12.9

Other countries 1.2 - (1.5) (1.5) 1.5 1·9 2.0

Total 24.0 46.8 47.3 100.3 . 153.0 101.0 101.0

Catch rates of these specics by midwater and bottom trawls have been very high, e.g. Polish
trawlers caucht up to 10 tons per haul. Ruasian data on thc catch per unit effort of I:Iackerc1
and horse mackere1 show no decroase in the 4-year poriod 1962 to 1966, though the'figures are
rather variable. There also doee not appear to havo been any clear chance in the size composi
tion of·the catches of horse mackersl during ths same period, though the eroup did not examine
the data in detail.

These etooks thercfore show ~o evidence of the effeot of fishing, and are probably not heavily
exploited, and do not at present require regulation. Proposals for an echo-survoy of these
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stocks to provide a better eatimate of abundance, and of the ~otential for further increaso in
catchen, are described in more detnil in a later seotion.

3.5 Larco polar,ic fieh

These are, an noted, mainly tuna, and of the total reported from the whole East Central Atlantic,
more corno from thc tropical area than from the preacnt area. Thore 1s also a cloBe ,connection
between tho'tuna stocks in these areas, and in adjacent areas to the wost and north. The state
of all tho stocks of tuna 1s therefore discusoed tOGother (Section ').

,..

3.1. '

Large demersal speoieo

This eroup ineludes a large number cf speoies (sparids, serranids, hakes, ete.). Until the mid
nineteen-fifties these stocks were exploited on a small scale by loeal fishermen, and by trawlers
from Spain and Portugal. More recently exploitation by long-distance vessels from Southern and
Eastern LUrOPO has increased greatly, and there have been definite sisns that these stocks have
been reduced by fishing. This has le~ to complaints by fishormen and others.,

Due to the large number of speeies involved, the absence of good information concerning any
separation of stocks of the major species, preeise assessment of the state of thc stocks is
difficult, but a preliminary evaluation of the available data is rnade below for two major groups
- sparids (Dentex, PagrUs, Pagellus, etc.), and hakes.

~

stock separation: Three species of hake have been described in this aren (Merluceiua merlucoius,
M. senorralensis and M. cadenati). In appearanee these are very similar, and are not separated
in,any na~ional statistica, nor 16 it likely that such separation eould bo aohieved without .
regular and eareful samplinG of the landings by aeientists. Also the sizes oaueht of the three
species seem to be rathGr similar, so that they probably have rather similar growth and mortality
rates, and reaet to fishing' in a similar w~y. Therefore the treatment of the three speeies
tOGether, which i6 inevitable at least for past data, will probably produce resulta that are
not greatly in error.

There are probably also differencea in stocksfrom north to south, but there is no good evidence
, coneerning this separation, and most of the fiahing, at least by Portugal, is in the central
area (old leES aroa "Xla").

Statistics ,

Very good statistics of both catch and effort were available from Portugal. These effort,data
aro partieularly valuable because they refer to a fleet of similar aide-trawlers which have
chanGed little and have also had n major interest in eatching hake, BO that their catches per'
unit effort probably provide a Good i~dex of the abundance of hake.

Other countries for which catches of hake are rcported from N.W. Afrien are Moroeco and Spain.
The Spanish reported catches of 400 tons are tho landings in the Canary Islands. In addition
Spanish trawlers from tbe peninsula (Coruna, Vigo, Cadiz and'Huelva) also land hake cnueht of~

, Afriea. ' The exact quantity is not knownj to provide a rough~ineasure for the immediate purposes
of the Working Group it was assumod that 25% of the merluza (larce hake), and l~ of tho
pescadilla (small hake) lanied at these ports were caueht off Afriea. This gives an estimated ,
total for 1966 of 6,100 tons; this is about 6~ of the Portuguese eateh, which is not 1ooon6i8
tent ·with tbo relative abundance of Portuguese and Spanish trawlero on the grounds.

Hake are probably also important to ltalian and Creck fishermen. Details are not availablo,
but it is assumed that l~ of thcir catch were hr~e. '

Hake is.not important to trawlers from USSR and Japan, and only 2% of their eatcheS of
".unsorted" riah (1.0. about 0.5% of the total) was assumed to be hake.
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Estimated catches of·hake off· North West Africa, catchas per
hour by Yortu.ruese trawlers, and estimated

total effort, 1955-66

, (thousand metrio tons)

Japan
"

Total Portuguese TotalYears Portugal ~Iorooeo Spain ltaly Greeee ttSSR
catch/bour Effort

..
1955 7.1 (2.5) (4.3) (0.6) 13.5 128 105
1956 7.4 (2.5) (4.5) (0.6) 15.0 86 174
1951 8.4 ' (2.0) (5.0) , (0.4) (0.8) 16~6 88 189
1958 10.0 2.1 (6.0) 0.6 (0.8) 19.5 103 189
1959 (2~0) (4.6) (0.8) (1.0)' 16.1 66 243

(2.0) (4.1) (1.0) (1.0)
.

1960 16.6 66 252
1961 6.7 2.3 (4.6) 1.2 1.4 15.6 13 214
,1962 ' 4.8 1.8 (2.9) 1.1 1.7 0.1 13.0 31 352
1963 2.1 2.2 (1.6) 2.1 1.9 0.4 10.9 24 454

, ,1964 ' 4·1 2.1 (2.8) 3.4 2.1. 0.4 0.1 15.5 35 446
1965 9.5 2.6 (5.7) 4.3 2.1' . 0.4' 0.1 25.2 18. 323
1966 10.4 ' 2.1 6.1 4.9 '3.0 0.5 0.1 21.1 81 342.

Tab1e 3.4 Portuguese fishing effort

p

"

Total Hake . pagrus Dentex
,Yaars Effort

o.p.u.e. Catch o.p.u.e. Catch c.p.u.e. Catch c.p.u.e. Catch (hours)

keth, '000 m.t. ke/h ' '000 m.t. ,ke/h '000 rn.t. lqj/h '000 m.t.

1935 300 1l.4 55 ' 2.1 69 2.6 41 1.6 38 094
1936 301 13.2 65 2.8 57 2.4 50 2.1 '42 855
1931 309 13.8 65 2.9 . 56 2.5 62 2.8 44 805
1938 305 17.2 76 4.3 41 2.7 13 4.1 56 535
1939 307 18.7 76 4.6 52 3.2 61 - 4.1 60 766
1940 321 15.6 101 4.8 , 58 2.8 56 2.1 47 653
1941 402 17.0 149 6.3 ,97 4.1 69 2.9 42 137
1942 458 15.9 140 4.9 . 79 . 2.8 93 3.2 34 812
1943 415 15.8 114 4.3 60 2.3 82 3.1 38 020
1944 450 18.8 : 109 4.6 90 3.8 87 3.6 41 710
1945 471 . 18.1 83 3.2 127 4.9 85 . 3.3 38 445
1946 455 21.5 95 4.5 100 4.7 89 4.2 47 172
1947 413 23.2 85 4.2 124 6.1 84 4.1 49034
1948 457 29.8 115 7.5 113 7.4 96 ·6.2 65 151
1949 437 . 30.8 124 8.8 101 1.1 91 6.4 70 574
1950 399 30.2 76 5.7 134 10.1 83 6.3 75 648
1951, 398 28.'1 102 7.4 116 8.4 87 6.3 72 116
1952 410 32.2 135 10.6 118 ,9.3 76 6.0 78 538
1953 423 31.6 153 11.4 97 7.2 75 5.6 74 600
1954 407 32.0 . 133 . -10.5 97 7.6 68 5·9 78 714
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3.' The resulting estimates of hake catches since 1955 are'set out in Table 3.3. Tbis table also
gives the'Portueuese catches por unit effort, and the estimate'of total effort.Table 3.4
gives the statistics of PortUu~ese catches before 1955, 'including the statistics for Pagrus and
Dentex as wall an hake. For this period no attempt was ~ade to calculate total catch. '

Table 3.3 should be treated with considerable eare, in view of,the estimation proeedures out
lined in the prcvious,paracraphs. It does show where improvement in the statistics i8 most
critical in improving thc accuracy of the estimate of total hake'catch, i.e. where there may
wellbo an error of 1,000 tons or mora in tha figures in the table. These are:

(a) species breakdown for Italy and Greecoj

(b) proportion of tha hake lar.ded on the Spanish mainland which came from the U.W. African
grounds.

3.10 Stock assessment

Tbe statistics of catches, effort and catch per unit effort'giveti in detail in Table 3.)
be, summarized, by fiva-year,periods, as follows:

Years 1935-9 1940-4 1945-9 1950-4 1955-9 1960-4 1965-6

Av~ra.gccatch
per hour (kg) 61.4 121.6 100~4 119.8 95.4 41.0 19.5

, Averaca total
annua1 catch
(r~ tons) , (3,340) (4,910 ) (5,620) (9,120) 16,140 14,320 26,450

Avero.r;e total
, annual effort

(thousand houre) (49.4) (40.8) (54.1) (60.8) 180 346 332

can

3.11

, 3.12

Thc catches and effort for tho years beforo 1955, shown in brackets, are only for the Portueuese
fishery. Tbc' figures suggest that an increase in effort has resulted in an increase in total
catch, althoueh th~ catch per unit effort has doeroaoed. That is, the hake stocks are moderately
or heavily oxploited, but not GO heuvily thnt they ure "overfishcd" in the sense of thera beillg
an opportunity to increaae thc eateh by reducinß the effort. Some other forms of management,
e.g. protection of thc smallcst fish, may already give Gome benefit.

Thc conclusion can be made at least apparcntly more quantitativeby plottinß the catch per unit
effort against the total effort. Thc data for the period before 1955 were used by ass~~i~ that
the total entch was twico the Portugucse catch. Thc renults are plotted in Figure 1. Apart
from the point for the period 1935-9, which seoms too low (probably because tho effieiency
of tho fishing in that period was low), thc points lio quite well on 0. eurve, which has an
intereopt on the y-axis (for zero fishing) of about 140 kß por hour. A curve slightly concav~
upwards has been drawn, rather than the mathematically simpler straißht line, sinee this seems
to ag~oe better with some theoretical models, and with experience with hake stocks further
north. off the went of Scotland. Tbe catch per unit effort in the 1960s had been reduced to
about half the unfished value. '

This curvo of catch per'unit effort ügainst effort can bo unod to provide a curve of enteh
aguinst ~ffort, by multiplying by tho effort. This curve is ohown in Figure 2. Tbe eatch
1nereases w1th increacinc- effort over tho range of fiohing efforts obcerved, but the curve is
flattening out, uni tho potential average cateh seems to be no more than about 20-25,000 tons.
There are no detailed data on the length or age compooition on which to estimate, mortality rates,
or, change,s in such rates., l'ort~eso ,dat~ ax:e ,available for catchcs of three size categories,
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Figure l' - Relation between fishing effort and catches per unit. effortof hake
off North West Africa ( mf'.anJ3 of 5 - year periods )
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and there has been a big decrease in the abundance of large hake, which agrees with the 8upposi
tion that the decrease in catch per unit etfort has been due to an increase in the mortality
due to increased fishing.

3.13 These'results are, of course,' no more reliable than the data on which they are based, an~ depend
particularly on thetrends in non-Portuguese fishing having been similar to the pattern 8uggest
ed in the tables. Better data may cause some revision to the present conclusions, but mnyalso
provide better support for these conolusions. T.hU8 it is known that, following the deorease
in stooks in the northern part,ofthe aren in the 1960s, there has been some shift in Creek' ,
(and possib1y Ita1ian) fishing further south on to more tropica1 species, so that in 1966-7
tha percentage of hake in.the catch of these countries was much less than the 10% ass~~ad here.
The total catch and total effort in these years would therefore have been overestimated, and
in Figure 1 the point should be moved to the left, making it fit the curve rather better.

3.14 Despite these'reservations the fol1owing conclusions can be made with fair confidence:

(~), the stock abundance is now less than it used to be some 20 yearsago, and this reduction
1s almost certainly due to fishingj

(h) increased fi~hery has, at least up to the present level of fishery, resulted in increascd
total catches (the PortuguBse catch in 1966 was the hiehest for all but 3 years - 1952, 53, 54).

'~-.'. ,
'.\

, 3.15

, 3.16

. ;

Possible regulation measures

The abOVB conclusions show that thera would be no advantage, other than some increase in oatch
per unit effort, in restricting the amount cf fishing of hake,to below the present level, and no
regulation of total catch or effort is desirable.

There are no data either on the present sizes of fish caught or on mesh sizes in use available
to make any definite proposals concerning mesh size. It is believed that some countries use
very small meshes (ca 40 mm stretched rnesh), which would correspond to a 50% selection point of
4 x 40 • 16 cm. Since the average aize of hake in the catches is probab1y around 35 cm (about
10 times the weight of a 160m hake),and thc fishing intenoity is quite hieh, it would almost
certainly result in a lone-term increase in,hake catches if these smal1 fish were protected,
but lacking data on the sizes of hake caught and especially of th~ proportion loss than 20-25 cm
caught by trawlers other than those from PortUGal, a quantitative estimato of the benefit cannot

'yet be made. For the hake fishery thorefore a mesh atze greater than 40 mm would bo dosirable.
Hotlever, in this area there is a wide variety of specie13 beine caUGht, for some of which a
sma11er mesh size mieht be desirable.

Sparids

Though severa1 genera are inc1uded in this'group, they are not separated in the available
statistics of most cf thc countrios fishinG in the area. For thc present purposes of the
Working Group they have therefore bcen considorcd'tosether.

Table 3.5 Catchos of sparids from off the North \~eDt African coast
(thouzand metric tons)

Portur,uese catches per unit effort, and cstim~ted,total effort 1955~66

Year Morocco SeneGal Portueal Spain I'oland ussn Japan Italy Greece Tota C.p.u.e EffortCanary Peninsula

1955 ~2.0~ - - - -
(3'°1

163
1956 2.0 - - - - (3.0 173
1957 2.0 - - - (2.0 (4.0 182
1958 1.7 (2.0) 15~6 (30.0) 9.4 - - - (3.0 14•

0 83. 154 54
1959 ~2.0~ - - - (4.0 5.0) 165
1960 2.0 - - - (5.0 6.0~ 134
1961 1.4 ~25.0) 14.7 (30.0~ . ~8.8) - ~1O.0~ (10.0) , (5.8 (7.2 112.( 114 99,
1962 2.4 30.0) 11.6 (30.0 7.0~ - 35.0 15.2 (8.2 (8.5~ 147.( , 90 164
1963 1.7 35.0~ 10.0 (30.0 (6.0 4.0 (55.0) 20·5 (10.3 (9.3 181.f 84 216
1964 2.2 (28.8 8.5 34.5 ~5.1 4.6 48·5 16.6 (16.8 (10.5 176. 60 ' 293
1965 1.8 (34.2 7.8 27.7 4.7~ 3.1 18.2 15.2 ~18.2 ~13.5~ 144.< 52 278
1966 (2.0) (41.8) 6.0 26.3 (3.6 2.6 16.2 19.2 19.4 14.8 151.~ 41 370
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.3.11 .Tho outim.'l.tE'd ontchoa of thiB Group of apooioG are chen in Table 3.5.· In thia table the oatehos
i' of );orocoo, l'ortw;nl, Spnin (lMdod in the Cannry luillnda), l'olllnd, U::;:iR Md Japan are obtained

'( 'direotly from nvailable ntntiutical tablos. For ~oncGal 5a~ of the unsorted catch wao added
.. to tho reported total of spnrids Md reinted apeoiea. For ltaly Md Greece oparlds were assumed
.. to bo 50f' of tho total oatch. LandinCG by :::;pnniuh veuoelo in portu in thc pcninoula (Cadiz,

Vico, eto.) were atHJ\I1lled to bo 6ai~ of. tho l'ortueuoBo catch. Thc statisticB avallable inter
nntionl\ll~' which mOllt urCt"ntly necd improvcmont are thereforc the. Game as for hake.

3.18, Datn Oll CD.t.~.h }.'l3r unH cffort are nvailnble from the Portueuese' trawlers. These data, whieh
llre thc Hu:nr,i of catchen per unitoffort of IIPacrUS" Md "Dentex" , Md the corresponding
estil:lntes 01' thc t.otal r.ffort, arc aloo shown in Table 3.4. Catch per unit effort data are
also avnilablo ulnce 1962 for u..;:m Inrf;c factory trawlcrs. These are civen by fiahery Beasons

'. (October to Fcbru3ry) and nre thereforo not oorrespondinc to the same periods aß the I'ortugueGo'
data, but thc diffcrence 19 unlikoly to bo important. The data for the two fisberies are set
out in Tabla C.6. below (tbe U3SH data for 1962/63 are civen under"1962, eta.). For ease of
comparison e~ch set of data has been expressed on percentaccs of thc mean for the period.

Table 3.6 A comparison of the catches per unit effort of sparids
by !'ortueuese and Ilussian trawlers

Country 1962 1963 1964 1965 1966 Mean

Portueal
Catch per hour (kg) 90 84 60 52 41 65
%of !!1ean 138 129 92 79 63

USSR
Catch per hour (kg) 550 420 140 170 310 318
%of mean 173 132 44 . 53 98

f

Thera is a reasonable degree of agreement betwcen the two sets of figures. This can be seen
more olearly in Figura 3; the trend lines for the two sets of data are almost identical, though

. the Russian data show a creater decrea of year-to-year variation. For the present, therofore,.
the Portueuese data will be taken as providlng a reasonable index of the .stock abundance of
sparids.

3.19. Usi~ thie index, and the correspondinc estimate of total effort, thc relation between catch
per unit effort and total effort can ba examined. TWo relations were considered, between catch
per unit effort, and total effort in the same year, and betwcen catch per unit effort and the
average effort in tbe same year, and thc previous year. These relations are shown in Figures 4
and 5. The points in both figures lie closely on a smooth curve; this has been drawn by eye, r'

and the corrcspondinG relation bctween total effort and total catch is also shown in the figuree. ~',.....
There is not much differencc betwecn the two figures. 3incc the full effect on the stocks of
any increase in effort is probably not feIt in the same year that it takes place, the relation

.between eatch per unit effort and the mean effort ovcr two years io probably closer to the real
relation in astate of steady fiDhery. Thc other relation probnbly slightly underestimates the
effeat of fishing.

The figures suecest very clearly that fishery has had a very pronounced effect on the stocks
of sparids and, thoueh less clearly, that the maximum catch, of around 150,000 tons, woUld be
takcn with a fiDhinG effort less than that in 1965 and 1966. (The catches in 1963 and 1964
were CTcater than 150,000 tons, but this oxcess over thc potential cntch was probably duo to
the remova1 of the accumulated unfishcd stock, Md could on1y be maintained for one· 01' two .
years.)

Since I>everal apeoios, and probably Devor.ll utoc1':o'J 01 ,,,t lU.l:;t I.lomc srecies, hnva becn oombined.
ih thio evaluation, thene fi(;ures and thp.lr il1·l.vrl'lI.:i.L'.~O.1 .:..m 00 considerod :13 no more thM a.
roueh l.,'Uids to the lJrcsent Dtato of tho utockc. l'.·,ll; ilo!.~ li•• 'iO .:lro uomc stockD that are even
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. Figure 3 - Comparison of· catches per unit effort of sparids .,off North West Africa
by trawlers from USSR and Portugal '
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Figure 4 - Relation between fishing effort and catches per unit effort in the same year of
sparids off North West Africa. and corresponding relation between total effort
and average total catch
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. .
. Figure 5 - As Figure 4, but effort calculated as the mean efforl during the year ot

observation and the previous year
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more hoavily exploited than the fieures sUGeest for the combinod stocks, while other stocks;
probably tho leSB commercially attractive, may still not, be yet fully exploitod. There 1s .
thcrofore an ureent need for detailed investieationo dealine witheach otock sepnrately. One
prerequisite for this ia otatiotioo in sufficient detail - by species, or at least 0. finer
groupinc thnn "total aparids", and by arena - as we11 an improvement in the statistics from'
these oountries where even the fic;ure for total "sparids" has had to bc estimated.

-
The oize (and if possible Q6e) composition of the catches of each opecies end especially any
changes since tho increase in fishine in the last ten years should be examined. There wero no
such data aV::l.ilable to the croup, but it wal3 noted that tho Frcnch reooarch vosscl "Thalassa"
had made a trawl survey in the area in 1962, and was at the moment making a similar survey.
A comparison of the size composition of the catches in the two'periodl3,'especially otratified
by depth, oould p'rovide a very uoeful check on the present conclusions based on catch and
effort statistios.

Thera is also an urr.ent necd for reliable series of data on the size composition of con~ercial

catchos. 110 such data were availablo to the group, but it appears that soma regular rneasure
ments have been made on I'olish vessols.

Conservation and management

Figures 4 and 5 sUGcest that a reduction in fishine effort to about half the present level
would result in a s~all increase in tho avorace total catch. hbile this conclusion may not
be completely accurate, ,it is certain that 0. substantial decrease in fishine effort would give
0. considerable increaoe in the catch per unit effort (the return to the'individual fisherman,
or the individual fishinC voooel), and would cause little decrease in total catch, and might
increase the total catch sliehtly. Seriouo consideration should therefore be eiven to the
question of reducing the fishine on the sparid stocks in the area and thc national and inter
national administrative proble~s involved. At the lea3t, furthor increase in thc acount of
fishery should be prevented, pending the solution of the more difficult problems of reduction
of effort.

3.24 Lackine data on 'the sizes of fiah caucht, the mesh sizes of nets in use, and.their se1ectivity,
olear1y no quantitative ansessmont of the cffect of increasinc tho minimum ~osh size of trawls
oan be made. Since the fiohing effort is so hiCh that thc catches can be increased by reduoing
the amount of fishinC thus allowing the fish to crow to a botter oize, it can reasonably be:
assumed that the catch could also be increasod by allowine the fish tO'crow by protecting the
smaller fish by larcer mesh sizes. '

,

3.25 The optimum mesh size is likely to vary from stock to stock; also the mesh size used must take
into account the needa of other species, including both those for which, because of their amall
size, 0. small mesh io desirable, and other, e.e. hake (see above) for which alarcer oesh 1s
needed. To some extent the demands for different mesh sizes for different stocks ~ay be

C resolved by dividine the recion into smallcr areaa in each of which the composition of the
catcheo is more uniform. However, expericnce in the llorth Atlantic OUCCE.'sts that administrative ....,.-.'.~ 'I

and practical roquirements, as well as tho problem of adequate enforcement of reGUlations, mako ~

it desirable for the same oinimurn ~esh aize to be required over as wide an area aa possible.

3.26 Cephalopodn (northern aren) ,

These now support an important fishery. The approximate total catches in 1966 fro~ north of
~Oo north latitude were as follows (rnetric tons):

Table ,>;.1 ' Catches of ccphalopods off North !leGt Africa in 1966

• I
-I

I
I
I

Species Japan Spain Portucal Ita1y Others Total.-

Cuttlp.fioh 25,500 7,800 1,200 - 11 ,000j
35,500

Octopus 21,900 39,100 - - 1,000 62,000
Squids 5,500 (0.) 4,700 300 - 1,000 11,800

Total 53,200 51,600 1,')00 9,(,00 3,000 ' 118,900

a) 25% of unsortod fiohes
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These catches are a very big increase over the catches only 10 years Beo, which were only about
5,000 tons. It has been suggestod that there has boen areal increaso in thc abundance of
cephalopods following'the decrease of demeraal fish stocks, but the Group had no data to 'support
this. Ccrtainly the increased catchcs, have been at least to a large extent due to the develo~,

ment of special eephalopod fisheries by both Japan and Spain ~ for Spain in particular in the '
~most recent years sinoe the large factory ship "Galieia" has been atationed in the area espe
oially tor processingcephalopods. Higher estimates of the total cephalopods catch have been
mentioned. It is possible that the eatehes proceased by, the Spanish factory vessels, much of
which are exported to Japan, have not been included in the above reported figures. The true
catches might thcrefore exeeed the above figures ~y around 50,000 tons.

The,Group also had no data to show whether or not the fishing was having any effect on the
stocks.

Crustaceans

Tbe fishery for various species of lobsters (Homarus, Palinurus, and Pan~irus), have shown
many of the olassieal signs of overfishing, inoluding a recovery in' oatch rates during the war.
Tbo total stocks are probably small, an~ goodfishing can only be maintained'by suitable manage
ment measures. These were not examined in detail, but should probably include protection of
the small animals (e.g. si~e limits) and control of the total catch or total effort.

Tbere were little data available to the Group on shrimps and other small crustaceans. Tbe
deolino in the Moroccan oatches from a peak of 1,600 tons in 1962 to 100 tons in 1965 was

,probably due to a deeline in the effeetive effort on shrimps since the trawlers eoncerned tend
to fiah closer inshore where shrimps are less abundant. Tbc most recent roview of the crusta
oean resources off Senegal has been given ~y'Cr~snier (1961).

4. CENTRAL, zam::
4.1 Definition of zone

Tbe inte~tropical zone of the Eastern Atlantio extends from off Cape Blanco (200 north lati
tude) to the mouth of the Congo River (60 south latitude). It is characterizcd by the presence
either all the year round, or during some seasons, of warm low salinity surface waters. Beyond

,the maximum extent of these waters, the fish fauna proeressively changes into that of the zones
to the llorth and South.

Subdivision of the zone

On the basis of the seasonal h~rographic regimes, the zone can be subdivided into five regions,
two of which have surface waters that are permanently warm and of low salinity, while the
remaining three experienco seasonal upwelling bringing cold water from the bottom to displace,
the warm surface waters. These regions listod from North to South are as follows:

Tbe Cape Verde'Region: (from 200 north to 100 north latitude). This region belongs to the
boreal (northern) regime and upwelling occursin winter. ,In summer, the warm, low salinity
"Liberian" waters from the south extend northwards and cover this region.

Tbe Cape Sherbro Region: (from 100 north 1atitude' to 80 west longitude). It, io characterized
by the formation of the "Liberian" surface wators which form thc surface waters hore all the
year round.

The Western Gulf of Guinea Region: (from 80 west longitude'to 30 oast longitudc). Hore upwell-'
ing ooours in th~ shelf during the austral winter (July/August). Warm low salinity waters
appear on tho'surfaoe during the austral summer (Deoember) •

. Tbe Central Gulf of Guinea Region: (from 30 ea.st longitude to the Equator). Tbc warm low aaH
nity "Guinean" surfaoe waters originate here and pormanen~ly oocupy tho surface all the year'
round.
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The Southern Gulf of Guinea Region: (from.thc Bquator to 60 south latitude). It belongs
the southern regime. The warm "Guinean" watere ooouPY the eurfaoe from October to April.
from ~ay to September the cold South Atlantio Central watero upwell to the eurface.

At the southern limit of the Southern Gulf of Guinea Region. the effluent of the Congo Rlver
forms 0. microregion of permanently warm low sa1inity water.
'. \~'. • • j:l

In the upwelling regions where warm aurfaoe watera alternate soasonally with cold upwelled waters,
thera are not just two BonBons in 0. year, one warm and one cold~' 'Rather; there are four with
0. short warm water season followed by a ahort cold water season interposed betwoen the long
oold water Boasons and the long warm water'season. The data Gi~en above are those of the main
seasons;

4~3 Consideration of the maJor fish stocks

From available evidence, tho dernersal fish in the zone as a whole do not make long range migr&
tionsalong the coastline. They only move towards or away from the ~hore line. For practical
purposes therefore, and until there iB evidenoe to the contrary, each exploited area of tbe
shelf can be considored as 0. separate stock. These areas are separated from one another by
intervoning shelf areaa where little fishing takes place because tho adjaoent oountry has not
developed its fishery and the shelf is not rich or wide'enough to attract vessels frommore ~

distant areas. The areaa are as follows: . tt..

MAJOR DEl-tutSAL FISHINU AREAS

BISSAGOS, G~INEA, SIERRA LEONE

IVORY COAST AllD GHANA

NIGERIA

CAPE LOPEZ TO CONGO BRAZZAVILLE .

Areas with little fishing
'(separating the major fishing areas)

Liberia

ToGO and Dahomey

Cameroon to Cape Lopez

4.4 Fishes and shrimps in the zone spend only 2-3 years and 1-2 years respeotively in the fishery
. before they are fished out, and the growth rates of the recruits are so.high that theyare
recruited into the catch by the time they are six months old. ' So the regeneration of the fishery
i8 fast and the recovery of 0. depletcd area will be due to its own regenerative powers rather
than to immigration from adjacent lightly fished areas.

4.5 Of the major demcrsal fishing grounds, the best are in areas o( upwelling and of these the .
Bissagos Ground has the largest biomase, because the continental shelf is particularly wide '
(200 km). Furthermore and on 0. smaller scale, river mouths usually provide rich trawling grounds
where larGe sized fieh (sciaenidae, polynemidae, ariidae, skates) are caught. Tbe best example , .~~
'of this is the mouth of the Congo River. .

4.6 Tbe riohest 'prawn grounds (Penaeus duorar~) are off large river mouths or lagoon entrance to
the sea, e.g. Southern Senegal, Bastern Ivory Coast, Nigeria. (

4.7 In the pelagio inshore fishery, the presonce of Sardinella spp. is correlated wlth the presence
of upwelling. Sardinella app. are therefore abundant mainly off Senegal, Ivory Coast and Ghana,
Gabon and the Congo, and in Northern Angola.

4.6 Catch and effort statistics

All tbe countrics along the coaatline of thc zono (exoept Gambia) have t at one trme'or another,
sont catch statiatics to FAO. It may thercfore be assumed thnt mechanism for obtaining fishery
statistioB exista for the zone aß 0. whole. Often, pros~~ably due to oversight, somoof the
opuntrios fail to send catoh ficures to FAO; for example, the following countriea have sent in
their catch figures cnly up tO,the yoar in brackets against each oountry:

Mauritania (1964)
Portugucoe Guinea (1965)
Nigeria (1964)
C~meroon (1965)
Ouinea (1964)
Japan (1965)
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It 1s presumed ~hat these countr1es only need to be rem1nded and they would furnich the data
for which they are in nrrears and reaume recular submission of future data. The FAOjlnlESCO/OAU
Abidjan Symposium, realizing that many of the oatch f1eurea are only intelligent gueases, rec
ommended that the improvement of national landina records should be given a hieh decreo of
priority.

4.9 It 1s essential that the broad'fiah groupings for which catch figures are submitted should
contain the same fish species thro.Id1out the zone. Furthermore it is' oboerved that the small
1nd1viduals of various apecies which when laree are separated in the statistics are sometimes
lumped to/;'ether with other'smali sized fish and recorded as "miscellaneous", "unsorted" fieh
or "friture". It is recommended that the r.liscellaneous or unDorted group be reeularly sampled
so that tho youn/;' members of tho principal fish species can be cxtracted.from it and put in
their appropriate groups. .

Fishing effort should be standardized in the following manner: for inshore pelagic fisheries
it is found that number ofdays at sea is a good and simple estimate of fishina effort. For
trawlers, the product of the horsepower of the vessel and the hours spent actually trawling
1s a satisfactory measure of effort. : The simpl1fication of using hours spent at sea, instead
of hours spent trawling, will be sat1sfactory if the correlat10n between the two.times 18 high.
As far as possible, an indication should be given of the locality of the fishing effort. At .
least each effort data should be capable of being accurately placed in one of the five regions
into which the zone is divided. To this end, where fiehing skippers use log sheets for report
ing their catches, these sheete can be redesigned to provide the following additional informa
tion: name of vesselj hour of departure and arrivalj area of operationj average depth; number
of hoUrs of actual trawling.

4.11 Seleotion of ~pecies of i~nediate importance for detailed analysis

The limited studies that hav3 bee;made of fishesin this zone have in fact been of those of
immediate economic importanee. They consist of the following species:

'Demersal species: .'
Hays: Raja mirnletus, Dasyatis rnarljarita
Ariidae: Arius spp.
Cynoblossi~Cynoglossus spp.*
Polynemidae: Galeoides decadactylus*. Pentanemus quinquarius*
Pamadasydae: Brachydeuterus auritus*

. Stromatidae: Paracubiceps lodanoisi
Sparidne: Dentex angolensis, P~~ellus coupei
Sciaenidae: . Pseudotolithussenecalensis**, P. typus**,·P. (Fonti~ulus) elongatus*,

Pteroscion peli .
Shrimps: . Penaeus duorarum**, l'arapenaeopsis ntlantica~ Parapenaeus longirostris

Inshore pelagic:

Clupeidne:' Sardinella aurita**, S. ~**, Ethmll.losa fimbriata, Anchoviella gUineensis
Scombroideae: Scomber jll.ponicus*
Carangidae: Trnchurus trecae*
Pomadasydne.: Brachydeuterus auritus**

Note: Three grades of importance have been attached to the species l1sted above. Those 'ast
erisked twice are the most important, followed by those asterisked once, and then by those not
asterisked, which are least important.

4.12 The amount of work that has been done for the above opecies varies considerably. :More advanced
investigations havo been done for the 5nrdinellas and the Scinenidae. In these families direct
age determinations have been made using otoliths for the ~ciaenidae and scales for the Sardi
nellas.' From these, accurate growth curves hnve bcen described. The determination of mortal
ity and exploitation rates have been started for the two Soiaenidae species. Statistical dat&
on catch and eftort hnve been well recorded for croakers' in Nigeria and'for Sardinellas in .
senegal. Ivory Conot. Chana,and Congo. Work on mesh eelectivity.and the likely erreots of
propooed meeh regulations on the multi-species fiehery have boen otudied in Nigeria.



- 20-
,'.

4.13 The other speoies hnve not been as intensively studied'as the.Sciaenidne and the Sardinellas,
at least not by West. Afrioan lnboratories. Work on shrirnps.started on1y reecntly and that
was i~ Nigeriä, Senegal and Congo. As prawn fishing int~nsifies and expands, it 1s expected
that research on ·prawnswill increase' and will spread toChana and Ivory Coast. Table4.1
summarises the nature of·research done or in proGress on the vaious speoies·listedabove.
aecording tO'available information'at the time of writirig. .

. Table '4.1 Research o.ctivitiesby speeies studied, in the central zone'
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· Terno. '. x x x x x x x x x

; Pointe Noire x x x x x x x .
Poland " .
USSR '.

..
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Anehoviella Abidjari' x
guineensis Terno. x .
Trachurua· Poland
treeo.e U:3SR x x x x x x x x x

Et.hmaloso. ·Dakar x x
fimbriato. FreetowD x x x x x
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PseudotolithuS' Freetown
Senego.lenslB Honrovio.' . x
and P. typus Abidjan x x x x x x x
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Pointe Noire x x x x x x x
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I_

x
(Fonticulus ) · Lagos x x x
eloncatus . , Pointe Uoire' x x x x x x.
Braehydenterus Lagos

,
x x x x x x

auritus Abidjan x
Point.e Noire . x

.Galeoidea
. deead. tagos x
Dentex Abidjan x x x x x x
angolensis Pointe Uoire x x x x x

Penaeus Dakar x x x x x x
duorarum · Abidjan x

· Lagos • x x x x x x
. USSR x x x x x x x X "X X. .

Parapenaeopsis Lagos x x x ;
atlantioa' , Pointe Noire x x 'x

Parapenaeus Dnkar x x x
longirostris Pointa Noire x
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4.14 Review of data on length and age oompoaition

There are data on lencth-and ace oomposition for many speeies'althouch only a few are reeerded
on a regular basis. The list be10w is of fish ror which length and age composition data are

:availahle according to reports about the activities of fisheries laboratories interested in
the zone.

Dekar:

Abidjan:

Tema:

Lages:

- Sardinella auri ta
s. eba
Penaeus duorarum

. Sardinella eba
s. aurita. -
Pseudotolithus senegalensis
P.~
Dentex angolensis

(In 1966 a transeot of 11 stations, between 15 and 200 m was
sampled every 3 weeks ror length frequency distributions of
14 speoies of fishes and shrimps. These frequenoies ara
expected to yield growth'ourves for the apecies, using the
Petersen method..)" '

Sardinella. eba
S. aurita 
Cereus hippos

Pseudotolithus senegalensis
P. typus
Cynoglossus app.
Galeoidea decadaotylus
Arius spp.

,BraChydeuterus auritus
Penaeus duorarum

4.15

Pointe Noire: Pseudotolithus senegalensi~

P. typus
Fonticulus elon~atus
Dentex angOienS1s
Sardinalla aurita
S. aba
Peneaus duorarum
Parapenaeopcis atlantica
Parapenaeus longirostris

Heavily fished stocks and those in need cf protection

All the major inshore demersa1 fish stocks in thc zone show signa of heavY rishing. It is
known that the productivity of the zone as a whole 1s not as high as to the north and south•

. Furthermore, the shelf 1s narrow - except at Bissagos (120 miles 'wide)'- generally only between
5 to 30 miles. Catch rates have fallen everywhere, sometimes quite considerab1y. For example
in Ivory Coast the catch per effort in 1965 was only one-fifth of what it was in 1955. Tbe
data for Nigeria presented in Table 4.2 ' below also show a similar trend.

, Tab16 4.2 Fishing statistics for the Lagos inshore trawling fleet

Year Total catch: Effort Catch per unit effort
(Hp X hours) (Kg X 100 Hp hours)

metrio tons 1,000 kg

1960 3,481 6,390 54.5

1961 3,561, 5,815 61.2
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Year Total eateh Effort Cateh per ~~it effort
(Hp X houre) • (ke X 100 Hp houra)

metrie tone 1,000 kg

1962 3,263 5,283 61.8

1963 4,146 6~693 .61.9

1964 ' 2,172 4,908 44.3

1965 889 2,599 34.2

1966 865 3,846 24.8
.

1967 1,185 2,827 42.0

The 'signa of heavy fishing are due not on1y to the 1arge fishing effort, in terms of number
of fishing vessels, but also to the ama11 rnesh aize of the eodenda employed. The mesh aize
used is 40 mm and often sma11er.

4.16· There is no eVidenoe, at present, of overfishing in the inahore pelagio stocks of the zone.

4.17 Lightly fished stocks - Unexploited potential - Demersal

Brachydeuterus is, by weight, the most important speoies on tho shelf. In many eountries it
is not landed because of its 10w'market value. However, in Ivory Coast (1966),'2,000 tons were
landed by trawlers and 4,000 tons by aeiners. They have about the same market value there as
eardinea. Countries which need more fish may wish to take note of this.

~-~ .~

'-

"

, ,

4.19

4.21

Experimental fishing a10ng transeets aerose the sheli had shown that in depths shallower than
40 m, oatoh ratos were high. From 40 to 50 m the rate fell sharp1y, t~ rise again in the
70--100 m zone to a level not as high as that above 40 m. Most of the fishing has been above
40 m and as oateh rates in this region are now falling, it would be worthwhile to ooneider
moving into the 70-100 m zone, espeoia11y during the 0001 season when spar1ds are known to be
plentiful. It is this 70--100 m zone that is fished by foreign trawlers oatching Sardinella
aurita, horae mackerels, maokerels, sparida, and Paracubicepa.

The reoent development of the Nigerian prawn fishery haB shown that stooks of economio importanee
exist in the West Afrioan Continental shelf. Other oountries,e.g. Senegal, have also reeently
developed their prawn fisheries. Experimental trawling in Ivory Coast shows that the local
prawn fishery can be inereased many fold. These prawn grounds are'adjaeent to large networks
of braekish water and freshwater opening into the sea. ,Therefore prawn grounds may be expeoted
in areas'where these conditions exist provided that the gro~~d is not too sandy or roeky.
These oonditions favorable to prawns appear to exict off Gabon, Dabomey and Guinea.' Prawn stocks
oould also be 1mportant on the eontinental alope (Parapenaeus, Plesiopenaeus). '

Pelagio

Large stocks of Sardinella epp. exist off Congo to Gabon and Senegal which are not much exploi
ted at present. Fishing gears other than the present purse seines may make possible the
fishing of sardinella epp. in areas where theyare at present not caught. Russiän'an~ Bast
German vessels have sometimes caUCht Sardinella aurita at 50-100 m by bottom trawls, e.g. off
Takornqi.' Also'laree,eeines of the NorweG1un type 0.8 used for the North Sea herrings could bo
ueed to oatoh eardinella at any depth on the shelf. Mid-water trawls may also yiel~ good
results.

Tbe amou.nt' of anchovy eggs and 1arvae in plankton hauls succests ,tho.t 1arge quantities of'
unexploited anchovies exist.

•.-
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Reoommendations

(a) Attempts. ehould bo made to co1loct effort statiatioa, hnvinG reeard to the auegeated ~itB
of effort.

(b) The atze of the demeran1 fishing fleet cannot be increased indefinitely. Increase in'·
eateh ean be broucht about by inereasing the minimum mesh aize and this muat be enforeed 1n all
countries exploitinc tho samo stock. As a first step, und on tho ba3is of the mesh asseesment
that hao been done in Nieeria, the mosh size should be inereased to 60-70 mm.

(0) Thc possibi1ity of extendingthe demersal fishing gro~da to tho 70-100 m zone' should be
explored. Also arens whieh appear to be suitab1e prawn grounda should be surveyed to confirm
the presence of prawna in eommereial quantities.

(d) Where eonsiderable expcnsion of tho fisheries is necessary, the expanuion should be in
pe1aeic rather thun in thc demcrsal eector. •

5. SOtlTlIZIUl ZONE

The hake fishery

The area of the fishery ~ the main catehes of hake are .taken from the waters off the eoasts 'of
South Afriea und South West Afriea in depths up to about 450 fm.

5.2 Stock separation

In the commercial trawl fisheries for hake, the eatches usually consist of about8D-9o% hake.
The other main apeciea eaught are kingklip (Gcnypterus eapensis), horse mackerel (Traehurus
trachurus) and bream (pteroezmnus laniarius). Tbe hake in this fishery has cencrally been
considered to be Merluccius eapensis. A second form, Mcrluccius paradoxus, has been described
from the coasts of Angola und northern South West Africa, but reeent data sUGgcst that M. para
doxus.is more widespread.It is certain that both species are represented in the commercial
hake landings but in what proportions is not known. As far as the commercial fishory is

'eoneerned no distinction 1s made betweenthe two species, which are superficially very similar,.
and thc available catch statistics make no distinetiori between the species und represent total
hake landed. Therefore for the purposos of this report the hake of the Southeast Atlantic will
be eonsidcred a single stock although in reality it isecrtain that·two species are involved
und possib1y there are separate self-containcd stocks within each species. A third species,
M. polli, is caught in small quantities off thc coast cf Angola.

In recent English investigations off the coast of South West Afriea, pure catches of M. para~

~ were takcn in the deeper water (270 fm) und pure catches of M. capensis in shallower
water (180 fm) with the two speeies mixed together in intermediate depths. However, these'
observations are rather limitcd und more detailed data are needed on the distribution of these
two hake species. v

Catch statistics

Tbe availab1e statistics of hake landings in recent years are summarized in Table 5.1. Up to
about 1961, South Afriea was the on1y nation catching hake in any quantity with most of the
catch being taken from a relatively emall area in the vicinity of the Cape Peninsula with small
quantities being caught off Port Nolloth and on the eastern side of Agulhas Bank. Subsequently
increasing fishing activity by vessels from hUropo und Japan has resulted in n dra~atic increata
in the total landings,.particularly in tho pcriod 1963-66~ This increase in catches has been
accompunied by an expansion in the area fished, which now extends from Last London in thc 60uth
east tO,Cape Frio in the northwest. It i6 known that vessels from several nations other than
tQose indicated in Table E.l. are fishing hake in this area, but no statistics of landings ure
presently available for these eountries.
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Catehos orhake landod from the Southoßst
Thousands of tons live wai

Couritries. 1951 1958 1959 1960 1961 1962 1963 1964 1965 1966 1961

Angola 0.1 ,0.3 0.2 0.4 0.2 0.2 0.2 0.1 - 0.1

Germ8J13'
(Eastern) 1.2 .. .

Germany
, .

(Fed. Rep. or) 0.4 7.3 (7.7)*
"

Israel 0.3 0.3' 0.9 1.0 1.0 7.0

Japan 17.4 31.8

South Afriea 90.6 93.9 104.3 115.0 106.9 105.8 102.3 lCl6.5 100.6 121.7 (117.0)*
,

South West Afriea 0.2 0.2 0.1 + + + + + + + +

Spain 4.1 18.0 46.3 118.3 156.1 184.6

USSR 0.2 0.5 0.5 0.5 ,0.5 - 2.2 81.8 135.4
~

Total 90.9 94.6 105.1 115.9 107.9 110.9 121.4 156.1 319.5 460.6

* ( ) Provisional figure.

'5.4, As well as the quantities of hake,landed a large quantity of fish is caught but not landed as
fleh for human eonsumption. The smaller veesels frequently discard small fish at eea or may
'land them ror fish meal, while the larger freezer or faotory trawlers frequently use small hake
for the produetion of fieh meal in reduction plante on board the vessels. The quantities of
hake diecarded will vary between the vessels of the various nations and,also vary with the, '
eatch rate. Some data on the quantities of fiah discarded are available for South African
vessesl'which indicate that discard rates in 1966 probably averaeed ~etween about 10% and 30%
by weight.

5.5 Fishing effort and catch per unit effort

Detailed effort data are available for the South African fleet for the years 1955-62 and 1966
onwards from detailed records kept by South African skippers on log sheets provided by the :~

, Division of Sea Fisheries. Less detailed catch and effort data for the South African fleet
have been published by Roux (1949) for the period 1940-47. There are also catch and effort

'data available from a sample of the Spanish fleet.
, ,

Using tho data ror the South Afriean vessels it is possible to obtain estimates of oatch, effort,, 0 0
and catch per unit effort for the Cape Grounds (eouth or 31,S and west of 20 E). Table E.2.,has
been taken from Jones and van Eck (1967) with additional data for 1967 and expressed in metrio
units. .

Table 5.2, Catehes and fishing effort of hake on the Cape Grounds

Period Average annual; Catch per unit Effortcatch effort

Metrio tons Tons per day Days fighing by
landed weight fishing by standard trawler

"
standard trawler

1940-41 11,000 9.5 1,790
, 1958-59 65,500 '.

1.1 8,506



- 25 -

Figure 6 - Relation between effort and catch per unit effort of hake on the Cape Grounds, .
and corresponding relation between total effort and total catch
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Per10d Ave:raee'annual Catoh per unh Effortoatoh effort' ,

J.letr1c tons Tons per day Days fishing by
landed weight fish1ng by standard trawler'

'standard trawler

1962 68,300 6.8 10,044

1966 95,000 5.0 19,000

1961 112,000, 4.5 24,889

I!
I

! :

Tbe relatiooship between effort and oatch per' unit effort is plotted in Figure 6, together
w1th the ourve of sustainable yield calculated by multiplying catch per unit effort,by erfort.

It 1s olear that for the Cape Grounds there ha~ been'a olear trend"of'deoreas1ng oatch-rate
:' with increasing f1shing erfort. Data for 1967 are not yet'fully analyzed but a preljmin~ry

, examination of a samplo of the data indioates that catoh-rates fell on1y sliChtly below the
, 1965/6 level althouch there was P50bablYoan appreoiable increase in fishing. South African

data for the LUderitz Grounds (25 S - 285) are available for 1966 and 1967. Here again there
has been a decline in catch-rate from 1.1 tons per hour in 1966 to 0~7 tons per hour (provi
sional estimate) in 1967.

5~7 Spanish catch per effort and effort

The fish aro c~ueht by freezers and by trawlers and tho latter transship their'catches to,
factories where they are sampled. The catch of gutted headless fish is estimated by the oaptain
eaoh day as the number cf bleoks. Each block is from 18 to 25 kg. The daily estimates are
correoted to tho total catoh for the voyage cf three montha. Theyare also raised to the weight'
cf whole fish using a conversion factor, depending on the nature of the cut, Spanish cf Japa-
nese. '

About one-third of the fleet was samplcd in' this way' in '1965' and 1966. There are about three
kinds of shipemployed, each of whioh will be adequately reprcsented in the sarnple in ~he

future. From the sample it was shown that the avorage fishing effort was 200 days/year. The
total effort in the sample is given by the numbor of ships, each raised by its registered
tonnage. Tbe same proceduro i8 carried out for the rest of the fleet, the sample being con
sidered representative. Tbe efforte for the aample and for the rest of the fleet are'then
summed to give the total fishing errort.

• I
I36.2 (12 months)

34.1 (5 months)

Year Freezers 20° - 300S

1965 33.1 (3 quarters)

1966 16.4 (4 'quarters)

1967 13.4 (4 quarters)

(avera~ed by quarters)

o
So there are availab1e estimates or catch per effort from the sample, by 5 aeotors of latitude
and by month for each of tho three yeaxs 1965, 1966 and 1967. ,Given the total catch and sarnple
estimates cf catch per effort, it i8 possible to make estimates cf total effort.

Tbe Spanish stock densi~y indices from the sarnpled vessels are, in ke/ton days~ ,

N f 300 350Son reezers - _

(averaged by ~onths)

,Tbe stock densities are not comparable between the two groups of ships becauso muoh of the
regiatered tonnaee of a freezer 1s not uaed ror catoh1ng.
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5.9 The catch and effort figures for the sampled vessele and the totale are:

~
o 0 ' 0 0

Total catchFreezers 20 - 30 S Nonfreezors 30 - 35 S
Effert Catcb, Effert Catch

1965 64,320 2,259 (3 quarters) ,380,000 ' 14,248 (12 months) 118,000

1966 536,920 8,139 (4 quarters) 92,910 3,226 (5 months) 156,000 '

1967 418,300 5,852 (4 quarters) 185,000

(ton days) (t) (ton days) (t) (t)

(summed by q~~ters) (summed by months)

Assuming that the sample of froezcrs represents the fraction ef fish caught in the north it is
possible to estimate total effort in the north by raising the sample effort by the ratio of
total freezer catch to the catch of tho samp1ed freezers. The on1y catch data are for'tota1
catch all vessels (rreezer plus non-freezers) but it is known that freezers account for a
great proportion of the Spanish landines. It is estimated that the totallandines for freezers
did not exceed 100,000 tons in 1965 and 140,000 tons in 1966. Thus total Spanish effort in the
northern area i8 given by:

1965 64 320 x 100,000 ~ 2,847,000 ton days
, 2,259

536,920'x 140,000 _ 9,236,000 ,ton days.
8,139 ' '

These figures may overestimate fishing'effort för the freezers but an independent estimate for
1966, based on the number of vessels fishing, was 8,152,000 ton days. Thus it seems likely
that thore was at least a doublin~ of Spnnish effort in the northern area between 1965 and 1966.

" ,

, Taking the South African and 3panish data to&ether it 'is clear that fishine effort for hake
, haB boon inoreasing over the area as a whole, but the stagehas not yet been reached where the
'total catoh has begun to docline for increased effort. However, on the basis of catch and
effort data above it would appear that for the Cape Grounds at least the present catch is close
to the maximum sustainable yield as estimated in Figure 6.

Growth rate

Independent estimates of growth rates were available from South African &Ge determination from
otoliths from fish caught on the Cape Grou~ds, from East German data from the Wa1vis Bay area,
from EnClish acedeterminations for the Walvis Bay area, West Gcrman data based on the Petersen
method and Spanish age determinations from the Walvis Bay area. These data make no distinotion
between the various hake speoies but there appears to be very little difference in the crowth
rates of M. capensis and M. paradoxus. Agreement between thc various sets of data was good.
EnClish estimates of mann lengths of age-groupa are civen below as beine repre8enta~ive:

Age-croup I 11 III IV V VI VII VIII IX x XI XII

(Oth01iths col1ected in November and ace-croups based on a 1 July birth date. Tbc sampie oon
sisted predominantly of female fiah.)

The van Bertalanffy growth parameters for these data are:

K' - 0.14
L~ - 110.7 cm
WO) - 9,000 cm
t o -0.1
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It was noted tbat severa1 different birth dates were being used by the various workers and 1t ,
1s reoommended that 1 January is adopted as the birtb date ror age determination purpose••
The aotual spawning BonBon seems to vary over the region and at present it is not possible
to define the spawning season with any precision. On the Cape Oroundsthe main spawining
sensen appears to be 1ate winter to spring (June-September). But on the more northern grounda
spawning probably ooours earlier in tbe year.

5.11 ' Length eomposition of the 1andinGs

A regular measuring program for the SouthAfrioan 1andings was oommenced in 1966 and length
oomposition data are avai1able, by grounds, ror 1966 and 1967•• 'Length eompositions per unit
fishing effort for the Cape and LUderitz Orounds are shown in Table 5.3. It ean be seen that
ror both grounds in 1961 ~here has been a deerease in the abundanoe of 1arger fiab and an
inerease in the abundance of cma11er fish oompared with 1966. '

Table 5.3 Len

Length Ca:{>e Grounds LUderitz Grounds

(em)
1966 1961 1966 . 1961

30-34 1.7 0.7 0 0

35 6.2 9.4 0.7 1.1

40 12.0 17.1 5.5 11.0

45 14.0 12.6 22.5, 21.9

50 16.0 ' 11.9 29.1 34.9

55 15.5 11.8 20.7 20.5

60 12.8 1.2 14.7 9.6

65 5.5 3.0 9.6 3.5

70 2.3 0.9 6.3 1.9

75 1.1 0.4 3.1 1.2

80 0.6 0.2 1.6 0.8

85 0.3 0.1 0.6 0.3

90 0.2 0.3 0.2

95 0.1 0.2

100+ 0.1

~~t2 Age eomposition of eatehes and total mortality rates

In order to make a preliminary estimate of eoeffioients of total mortality, the Eriglioh age
determination data in the form of an age-1ength keyhavebeen applied to the South African
1andings tor 1966 and 1967. The data for the Cape and LUderitz Grounds have been treated
separate1y. Age distributions per unit fishing etfort tor ~he two years are given in
Table 5.4.

"

. ,
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Agc distributions per unit fishing effort of
South African landings of hake

Cape Grourtde L'Uderitz Orounde
Age Oroup

1966 1961 1966, 1961

No. No. No. No.

111 20 81 32 ,30

IV 216 ~52 163 '. 210

V 250 190 401 420

VI 150 104 208 184

VII 98
, 51 149 94

VIII 21 13- 58 _22

IX 31 14. 57 21

X 8 4 18 8

5.1) Total mortality coeffioients have been estimated for the two grounds in two ways. Firstly
within each year by calculating the average rate of deoline in abundance trom one age-group
to thc next from the cateh curve and seeondly by calculating morta1ity rates trom the abundanoe
of the same year-olass in 1966 and 1961.

Tab1e 5~5 Estimates of total mortality coefficient of hake

(a.) From the catch curve

~ Cape Grounds Ltrderitz Grounds

1966 0.68
~~~~ 0.51 (43%~

1961 0.12 ' 0.59 (55%

(b) 13etween years 1966-61
f'

V - VI 0.88 0.78
VI - VII 0.97 0.80
VII - VIII 2.02 1.91
VIII - IX 0.66 0.16

Average 1.13 (68%) 1.06 (65%)

In considering these mortality estimates it must be remembered that only a single age-length
key was available and this had to be app1ied to all the length compositions. Mortality esti
mates trom the oatch ourve cari in any ease only be regarded as a rough estimate. In thc
results in Table 5.5 (b) the eoeffioients oaloulated between ace-groups VII and:VtIi appear
tobe artifioia11y high, and if these va1ues are omitted, average values cf 0.84 (51%) and
0.78 (~4%) are obtained.

5.14· independent estimntes of mortality are availab1e from Spanish age oomposition date. for 1966
and 1961 which give va1uee cf Z of about 1.2 taking an average between 'the years for age-groupa
III-IV and IV-V.
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These estimates taken togethershould provide a reasonable guide to the order of m8gnitude of
,the ooeffioient of total mortality. No attempt is mnde here to soparate the total mortality
'rate into fishing mortality.and natural mortality rates. However this has been attempted in
the following seotion dealing with direot asaessment of the total hake, stook.

5~15 . Direet assessment cf the itaXe stook by eoho BurveY.

Two echo surveys have been made in the region to assess direotly the macnitude of the total'
stock of hake in the region. The first survey covered the continenta1 ehe1f from Cape Point
to Walvis Bayand i8 described,by Cushing (1968). The second s~vey in November 1967 oovered
the area from Wnlvis Bay to Cape Frio.

5.16 Area sampled by the echo survey

.' ° 0Catohes are recorded as from Southeast Atlantio t i.e. from 6 S to 30 E, around the coast. In
fact all catchee (except -100 tons from Angola) are taken from Cape Frio. The echo eurvey
covers the area from Cape Town to'Walvis Bay.· There are'three areae:

. Cape Frio - Walvis Day

Walvis Bay - Cape Town

o 0 24 x 1.25 , 240 x 15; 18,000 mle

·4° x 1°, 240 x 60; 14,400

o 05 x 2.3, 300 x 240; 72,000

20 x 1°, 120 x 60; 1,200

93,600 mls2

Cape Town - Port Elizabeth 7° x 2
0

, 420 x 120; 50,400 mls2

From the Xirkella voyaee between Halvis Bay and Cape Frio in November 1961, 3CJfo of the fieh
echoes are hake, so we take one-third of the 18,000 miles:

5.11 Proportion of hake in catches

Trawl hauls by the Africana 11 outside the arens immediately exploited by the commeroial fleet
show that the proportion of hake was not quite so high in the catches aB originally thoUßht.
The fo11owing table givo~ the percentage of hake in the research ship's catches by areal

Port No11oth LUderitz w. Bay c. Kuene

71.7 81.8 11.7 33.3
8,3.3 16.0
85.0 36.3
71.4 51.1
84.2 50.0
87.5 66.7
83.3

70.8 58.1 34.6 41.5
7.1 36.4

25.0

71.i% 79.4% 33.~ 37.1%

56.6%

Cape Frio - Walvis Bay

Cape Town - Port L~izabeth

6,000 (30% of ~8,000)

93,600

50,400
150,000

The area sampled by echo survey is 93,600/150,000 or 62% of the total statistical area. So the
estimatod stock of 2.52 million tons should be raisen by 1.61•.

'Walvis Bay - Cape Town

·Jan. 68

Oat. 61

Average
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Tho corroot1on used in the previouB sootion of 1/3 ror the area Walvis Bay - Cape Frio 1.'
reasonab1e. But we have ass\wed that the stock on other erounds WILB all hake. We may subdivide
the area into Cape Orounds, Port Nolloth Urounds and LUderitzjwalvis DayOrounds; the propor-

.. t10ns of the total fish rscorded by the echo sounder in sach of tho 3 areaa were 25.6%, 38.9%
and 35.5% reepective1y. So on the Cape Orounds 92.2% was hake and 92.2% x 25.6% of the total
waa hake; app1ying this correotion by area and by proportion we find that 71% of the fieh
samp1cd by echo eurvey were hake.

The estimnte of.stook was 2.52;mi11icn tons. By aroa it should be muitip1ied by 1.61 and by
.proportion of hake.it shou1d·be multip1ied by 0.71; 1.61 x 0.71 .1.15. In weight the stock
correoted for the wh01e aren and for hake is: 2.90 million tone or 3.56 x 109 fish. The
survey was completed in February 1966 and so raprcsents the stock ror the year 1965. The

'Spanish freezer catches per effort for the yaars 1965-7 represent the change in stock denaity
in the northern area. In the echo survey, the areaof abundnnce lay north of the Oranee River
so the Spnnish catchss per unit effort probably repreeent tho changes in stock density eince
the time of the survey. The catch per unit effort in 1965 was 33.lkg/ton day nnd that in
1967 was 13.4 ke/ton day. So the stock of 2.90 million tons in 1965 (as samp1ed in February .
1966) has dec1ined to 2.92 x 13.4 • 1.17 million tons in 1967. The catch in 1966 wae 0.5.

33.1
million tons, making an allownnce for fish discarded or used for fieh moal, and it is likely
that in 1967 it was ~lso 0.5 million tons. An ostimate of F is 0.5/1.17 • 0.43. If Z • 0.6,
M • 0.17; if Z • 0.0, M • 0.21 or an averace 0.22. Allownnce should also be made for catches
by.countries other than those listed in Table 5.1., for which detailed statistics are not
available.

Seleotivity

Detailed data on the se1eotivity ofhake by polyamide trawl codends are available from the
joint Oerman/South Afr1ean experiments condueted during 1967. These experiments have been
descr1bed by van Bck, Botha, von Brandt and Dohl (1968). Th1s werk was earried out on the Cape
and LUderitz Crounds and the resulta sho~ed a c1ear negative correlation between seleetivity
and codend cateh size. For the polyamide codends used tbe seleetion fnetors obtained were
about 4.0 for emaIl eatehes (less than 1.5 tons), 3.5-).6 for medium ell.tches ().0-4.5 tons)
and 2.6·for large catches (7.5-9.0 tons). The results of these experiments also showed that
tor hake there is a wide selection range.

Codend meeh s1zes (stretched meah) in recent uee in hake fishery are believed to be aa fol10wss

Oermany ( F.R.)
Germany (Eastern)
Japan
Seuth Atriea

. Spain
U33R

100 mm
90-120 mm (mainly 120 mm)

100 nun
100 nun
80 mm

100-120 nun (mainly 120 mm)

Adopting a aelection factor of 3.5 aa being an averace va1ue for medium oatches, 50% retention
lengtha for a range of mesh oizes are given below:

Mesh aize

80 mm
90mm

100 mm
110 mm
120 mm

50% retention length

28 em
31.5 em
35 cm·
38.5 cm
42 cm .

5.20 It is known that amall hake. taken in tho catches are frequently discarded or used for fish mea1
and it is unlikely that fiah of a size less than 30 cm would be retnined ror human consumption.
Data for 30uth Atrican vesselo indicate that fiah.below about 40 cm aro frequent1y discarded
or. usod for fioh meal. For factory vossels the Daader filleting machinos normally used will not.
accept fish of less than 35 cm in longth. On the evidenceavailnblo it weuld appcar that the
immediate adoption of a minimum mesh a1ze of 110 mm would be weIl advised in tho interests of
oonsorvation 01' the hake fiohory. Dooauee the smallest fiah have I1ttle or 110 value it is



,I
,I

I'

"

,

"

,-32 :-

unlikely that any immediate loss would result from the use of a 110 mm meBh~ In thi. respect
the Spanish Oovernment has taken a lead and is introduoing legislation with effeet trom
1 July 1968 that will require Spanieh vosssls fiehing iri this region to usa a minimum melh
size of 110 mm forhemp. 108 mm for polyamide or,l18 mm for polyethylene eodenda.arid will

'prohibit the landing of hake of less than 30 cm in length. lt is reeommended that a minimum
mesh aize of 110 mm be generally adopted for the Southeaet Atlantie haka fishery and that this
reoommendation be reviewed as more data beeome available.

Pelagio fish

Tab1e 5.6 Catehes of pelagio fieh trom the Southeast Atltntio

, "

I

I ~

,
, \
, .
, :

"

South Afriea (a) South West Afriea (b) Angola (c)
Years

Horee ' '

Total Pilchard Anchovy maekere1 Mackere1 Total Pilchard Anohovy Pilchard

1957 655.7 107.5 86.7 7.1 201.3 222.8 241.6

1958 520.2 194.6 59.6 20.1 274.3 ,223.7 92.2
" .

1959 629.1 260.3 21.0 33.1 314.4 271.3 43.4

1960 758.0 317.8 69.0 29.1 415.9 283.0 59.1

1961 902.0 402.4 45~3 52.3 500.0 346.4 55.6

1962 982.5 410~7 72.5 21.2 504.4 400.8 17.3

1963 1 311.2 400.9 23.3 25.9 13.4 463.5 571.8 75.9

1964 1 275.7 257.1 94.9 27.4 52.0 431.4 735.2 0.7 108.4

1965 1 350.8 207.3 208.6 60.6 39.8 516.3 777.1 0.6 56.8.
1966 1 219.9 118.4 156.8 30.3 55.6 461.1 687.1 1.9 64.8

(a) by Spanish and. South Afrieanvessels.

(b) by South African, South West Afriean and Russian wssels.

(0) by Ango1an vessels.

'Tab1e 5.6 shows that 1arge catehes of pelagic fish are made in the Southeast Atlantic, and tha!
after an initial rise in 1957-62 the total catches remained fairly conatant at about 1.200 x 10
tons. In southern Angola and South West Africa the landinga are almost exelusively pilchard
(Sardinops oeel1ata) but in South Afriea the pelagio fishery is based on the following four
speoies:

".....•.'

Pilchard
Anchovy
Horae mackere1
Mackere1

(Sardinops ocel1ata)
(~aulis capensis)
(Trachurua trachurus)

. (Scomber sPP.)

In South Afriea fishing takes p1aee between 30° - 350 l~titude and the total oatohes mnde in
this area as we11aa the catches by apecies are shown in Table 5.6. A fleet of South Afrioan
vessels accounts virtually for the whole catch and only recently have Spanish veeSels operated
in the area. Their catches amounted to 1eas than 4 per cent of the total landings. It is
apparent from the table that from 1957 the pilchard catch rose· steadily to about 400,000 tons
ip 1961~ after whioh it remained constant ror 3 years. In 1964 to 1966 tbe catohes fell .
markedly. 'Thiawaa in spite of a high level of fishing effort and must,be attributed to a
deo1ine'in stocks.

5.22' Simultaneoualy w1th this deoline tte oatehes of anohovy inoreased, a situation whioh has been
observed in Japaneee, Californian and Mediterranean pelagio fisheries. Tbe ohangeover in South
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Atrioa has boen documented by le Roux and stander (1968) andit would appear that a reduction
in the pilohard population enabled the·anchovy to establish itself to the detriment of the
pilchard. The replacement of pilchard by anchovy occurred at differ~nt times oft Japan (1930~B),
California (late 1940's), Mediterranean (late 1950's) and off South Afrioa (early 1960's). .
Tbis sUCgssts that a oommon environmental effeot did not cause the replacement but that lt mlght
be a consequence.of. the reduction of the pilchard (or sardine) stocks by fishlng.

Landings of the other two speoies listed in Table ,5.6 have fluotuated but the~e would seea
to be no clear trend in these catchcs•. It is also interesting to note that the pilchard and
anchovy catches at least are comp1ementary, for in spite of the decline in pilchards the total
pelngio landings have remained fair1y steady at about 500,000 tons sinoe 1961., ..
Size composition and total oatch by species have·bcen collected sinoe 1950. In tho late'1950's
a co11eotion of catch statistics was begun, which was additional to arecord of thc number and
hold oapacity of tho boats involved in the fishery during each fishing season. There are also
Borne ecg survey data for the pilohard. Soales and otoliths for pilchard have been oollected.
since about 1960 and more recently this sampling was cxtended to the other species. A preli
minary paper on pilchard crowth has becn published (Davis, 1958), but generally the aging of
pelagio fish in this area Booms difficult. A concentrated effort is now being made to solve
age determination problems and it is hoped that pilchard age oompositions will be available
for periods before and after the important changeover to a predominantly anchovy catch. Anchovy
material is also being examined. and it is likely that thc age oomposition .of catches of this .
speoies will also be available.

A stock assessment of tha fishery is expccted to be oomplicated as four species·are involved.
It will be diffiou1t to allocate fishing effort between species and in addition the effect of
competition between species, e.g. pilchards and anchovy, will have to be acoounted for in
yield funotions which deal with the speoies separately or the fishery as a whole. .

In South West Atrica pilchard fishing is centred mainly around Walvis Bay and to a lesser extent
at LUderitz. Tbe landings of shore base~ factories are regulated by an annua1 catch quota. '
Initially quotas were fairly oonservative but as it beoame apparent that fish were plentitul
the'quotas were gradually raised and this accounts for the fairly orderly step-wise rise in
1andings which may be seen in Table 5.6. More recent1y factory ships from other oountries
have started fishine for pilchards in waters off South West ACrica outside the twelve-mile
limit. These vessels are obviously not limited by a quota and this will certainly complicate
the regulation of future catches in waters off tbc ooast between the Orange and the Cunene
Rivers.

Some data suitable for an assessment of tbe pilohard stocks in these watersareavailable from
the Marine Research Laboratory at Wa1vis Bay. Tbis 1aboratory conducted a 1aree-scale tagging
program during 1957 to 1966, the results of which are now being processed and good estimates
of. mortality are expected from thece data. Landed weight and. catch size oomposition data are
available since 1952, but as in South ACriea waters, nee determination.is.not ~asy. There are
no estimates of fishing effort other than arecord of the number end size of the boats based
at Walvis Bey and LUderitz which fished in each season. Some ece surveys have also been
oarried out ·in this area.

5.28 From the results of the taeging pro~ram, oatch levels and a preliminary L~owth curve, a preli
minary stock assessment will be done. This ahould be available.in the neer future.

The landings of pilchard in Angola are also shown in Table 5.6. At the time of' the J:loeting
no details are available about research in the area.

6. GENEIW1, CONSIDEHATI0NS

~

Tbough the tuna fisheries are very important in the area, they are not diecussed in detail in
this report. This was done'for two rcasons; first, the tuna stocks and the tuna fisherioa
extend over the whole of the warmer.waters of the Atlantio, so that the situation off' tbe



,"' ., ..

-34-

West African coast oannot be consideredin isolation; and seoond, a ~orking Oroup to consider
the stook assessment of tuna, set up under FAO's Expert Panel ror the Faoilitation or Tuna
Research, is expeoted to meet in Miami at the beginning or August 1968. This Oroup will be
paying pnrtioular, attention to the Atlantio stooks of ttina.

For the present it was noted that muoh of the data essential to a proper evaluation of the ! '

stocks were beine collected" and log book systems for thc recording of catoh and effort staUs
tics by areas were in operation on both the surface (purse-seine and live-bait) and the Japanese
long-line fisheries. Dataweroalso being collected on'the size composition of the catohes cf
some of these fisheries. In general, therofore, the oolleotion of basic data is satisfactory,
but it is important that this information should also be oolleoted from the rapidly erowing
fisheries from Korea and Taiwan. ' I

lt was also noted that assessments have been made of the,state of the yellowfin tunn stocks
by French, Amerioan and Japanese soientists.' There are slight differenoes in the interpret~,

tion,in these studies, particularly concerninc the relative effeots on the stocks of the
surfaoe and long-line fisheries - it will be one task of the proposed Miami Working Group to
resolve these differences - but it is clearthat the yellowfin stooks are being heavily
exploited. On one interpretation of the data, continucd fishing at around the present level
will rapidly result in a very substantial reduction in the total'catch. There is thereforc
an urgent need to resolve the scientifio doubts, and, as necessary, introduoe suitable
conserv~tion measures to maintain the cateh at the optimum level.

Whtle the soientifio problems may be resolved by appropriate Working Groups, such as the one
in Miami, the appropriate body takinc aotion on regulation is the InternationalCommiss10n for
the Conservation of Atlantio Tuna. The Group therefore noted with recret that insuffioient
ratifioations had as yet been reoeived to bring this Com~ission into force. Unless this
Commission is rapidly brought into operation, and thereafter takes appropriate regulatory
adtion, based on the soientifio evidenoe, there is adefinite risk that oatohes may be severely
reduced.

Mesh regulation

The separate analyses for'different reGions have shown that in most 'areas off the West AfricaD
ooast the average catch of some of the more important'species would be increased by an increase
in the trawl mesh size in use.

Experience in the North Atlantio has shown that there are many problems involved in the intro
duct1en and enforoement of minimum mesh regulations. These inolude:

(d)

(e)

the method of measuring the mesh size;
varying seleotivity of different materials;
ehafing eear, and other modifications of the trawl whioh might reduce its seleotive
action;
enforcement, especially the reassurance of the fishermen of one country that the
regulations are being obeyed by fishermsn in other oountries,
fishing ror email species. '

I,,

I

The attention of all those conoerned with possible mesh regulation in the Eastern Atlantic is'
drawn to the reportsof the two North Atlantio Commissions (ICNAF and NEAFC) conoerning these
problems.

Regarding mesh measuring, the Group recommends that~esh sizes should be specifiea as the
internal stretched diameter, as measured by a cauge 2 mm thiok cxerting a fixed pressure in
the plane of the mesh, the value of Which may be varied in accordance with the size of mesh
and/or the breaking strength of the netting twine. Such a measurement ia achicved b3 the
standard lCES gauge, but there seems no need to specify the preoise type of caueeOto be used.
In fact, measurement and enforcement using a simple flat wedge-shaped'non-pressure gauge ean
give entirely satisfaotory results provided the operators ooncerned can reeularly oalibrate
their measurements against apressure gauge.

Reg~ing thc seleotivity of different materials, the Group reeommends that mesh sizes should
be specified so as to obtain the desired selectivity (i.o. 50~ seleotlon point) with the
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material in oommon use which appears least seleotive (has the lo~eGt se1ection factor). It
fishermen find,it to thair immediate advantage to usa materials with a hicher selaetivity.
ihia is boundto be to the 1one-term advantage also of ether fiahermen ~xploiting the same
stock. .

Regarding chafing gear, the Group believed that the on1y aatisfactory solution would be to
prohibitsuch gear oompletely. With modern synthetics, ahafing gear seems unnecessary, and
does not appear to,be widely used in the Northern and Southern areas. In the tropical area
a double codend is quite genera1ly used to diccourace sharks from eating fieh gilled in the
codend meshes, and dnmaging the nets. The Group therefore recommenda (i) that an immediate
investigation be made concerning the use of ohafing gear in the area, and (ii) depending on
the reaults of this investigation, chafing gear should be prohibited either at once or as
soon aa technical measures can be taken to make it6 use unnecessary.

Regarding'enforcement, the Group recommends that arrangements for'adequate enforcement,
preferably on an international basis, should be an integral part of any proposals for the
introduction of minimum mesh sizes.

Echo surveye

The Group noted the successful survey of the hake stocks in the Southern area which provided
valuab1e quantitative estimates ofthe abundance of these stocks (Sections,5.15. - 18i, and .
believe that with modern equipment this technique can be uoed very widely, to aid both the
development of fisheries' (by describing the pattern of distribution of fish in time and
space), and the early determination of when conservation and manaeementarebecoming necessary.

As an example of what might be done an outline proposal for a survey of the northern upwelling
zone is given below (6.12. - 15.). The Group also noted tho national and regional surveys
of Sardinella being carried out with the support of the Uni ted Nations Development Program
(Special Fund). 'The details of this work were not examinod, but,the Group believes that in
principle Buch work should be given strong national and international support.

The North African upwelling area may be split into four sectors, each with different seasons .
. of upwelling: '

Coastline Season Length Hidth Steaming
distanoe

(miles) (mHes) (mHes)

1. Cap Verga - Dakar Oct.-Apr. 310 125 1 500

2. Dakar - Cap Blanc Jan.-May 315 100 1'500

3. Cap Blano - Cap Yubi Apr.-Aug. 500 100 1 950

4. Cap Guir - Mazagan J.1ay-Sept. 125 65 375

The steaming distance is calculated assuming a grid with lines normal to the coast 30 miles
apart. If 6 haule of one hour each were made in each day, taking up 9 hours, the daily distance
steamedat 8 knote would be 110 miles. The leneth of eruise in the first three areas would
be 12-11 daysi that in the fourth araa would be about three or four dayB (but see below for the
effeetive length, taking into aecount the ,best methods of capture). .

6.13 Tbe ma~n species available for examination are:

Pelagio: sardines, sardinellas, horse mackerels, mackerels and anohoviesi

DemerBal: sparide, Boiaenids, hake,mackerels, Paracubiceps, Sardinella aurita.
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The pelagio fish distributions appear to be related to the temperature distributions and the
,bottom fish orten live on the sides of canyons. All should be available for oapture, tor
identifioation purposes, by midwater trawl at night andby bottom trawl in the daytime. In
other words'pelagio fish are examined by night and demersal fish in the daytime.

An eoho sounder 1ike the Kelvin Hughes Humber gear ehould be used for the demersal Burvey .
beoause in general the fish are rea01ved into individuals in the fathom above the bottom and.
can be readily counted. FOr pelagio fieh a high resolution, high frequency machine, llke the
Lowestoft 100 kHz machine should be used; the Lowestoft machine has a oirouit which separates'
the individuals from the shoale. At night pelagio fieh tend to disperse and it is easy to .
oount them as individuals. The .survey should be arranged to oov~r an area by'night and to
identify the echoes by capture dur1ngthat night with a midwater trawl. In the daytime, the
'same area is investicated for demersal fieh. This procedure doubles the times given aboTe it
rieh are dense; in all regions there are blank areaa and so the time for a cruise would be
effeotively 18-24 d~'s rather than 12-18 days.

The upwelling system ehould be described during the cruises. Frequent temperature observa
tions with a bathythermograph (or a oheap thermistor ahain) are imperative - perhaps every
15 minutes. Nutrient and salinity observations are useful in describing upwelllng processes.
If analyzed automatically on board with autotechnicon methods, no time is lost., . .
If a survey were made onae a month, 28 oruises would oover the upwelling area. This means
that two ships would be employed, one from October to September, and the other from January
to September. It might be worthwhile to employ a third ship on special problems of upwelling.

6.16 Future work

The detailed ar~a an~lyses.havo shown how dependent an analysis of the state of stocks 1a
upon strong national procrams of research. The most important need for the future is therefore
the strengthening of such national programs, including the adequate provision 01' good aeries
01' basic information on the ~'eibht caught, the fishing effort, the aize compoeition of the
major apecies, eto.

'.17 The Group believes tbat this report·.ie aa good an evaluation 01' the present state 01' the stocks
aa can be made with the data available. As more data become available it 1s certain that it

'will be possible and in fact extremely desirable to make better estimates. The Group also
believes that such improved estimates would be best produced by a small Working Group of soien
tists selected in.their individual capacity, similar to the present one. In view of the setting
up ofnew'regional fishery bodiee in the.area,which might wish to acoept responsibility for
setting up such a Group, or Groups, no definite proposal was made for the continuance 01' the
work of this ACMRR/ICES Group in its present form. '.

7. SUMJ.1ARY

statisticB

The etatistice for the area, as available to the Group, had many shortcomings. These included
a poor identification of the types 01' fish being caught, and 01' the area in which the oatch .
was taken, absence of information 01' the fishing effort expended, poor spoaifioation 01' the .
weight basis used (live weight, or landed weight, after gutting, .ete.), and absence cf informa-
tion on fish discarded. . . . '.' .

Detailed proposalB are made on the way in which the very larce number 01' speoies oaught in the
region should be grouped for reported statistics, and also the ares. divisions to ~e·used. These
requirements imply a considerable increase in the detail reported by many national atatistical
offices.to international organizatione o However, it is believed that much 01' the information
18 already available, either in the national offices or with the oommercial firms, espeoially
those operating long-distance veesels.

Though tbe statistioB must.be improved, the present statistioal and other information from som&
01' the fieheries is aurrioiont to make useful appraiaals of the general state 01' some 01' the
major stocke in the region, as set out below.
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1.2 state of stocks

The otate of tho etocks was rcviewed separately for the three main subdivisions of the area 
northern (north of 200 north latitude), the centraloor tropical subdivision (200 north latitude
to 60 south l~titude), and the southern (south of 6 south lat~tude). . . .

In the north some of the major demersal stocks, which include a nUmber of different epeoies - .
sparids (Dentex, PagrUB, eto.) and hakea - are being very heavily exploitod. Probably any
further inorease in fishing would cive no appreoiable inoroase in oatoh; a moderate deorease in
fiehlng might Cive an increaoe in catch,' and would oertainly decreaee the catoh.per unit effort.
The cntch might also be inoreased by use of,a rather larger meah size. The atate of some other
stocks (horae mackerels, mackerela, blue fish,cephalopods, 'eto.) ia not at preeent known. One
potentially important group of species - the anchoviea - i5 oertainly underexploited, andoould
provide substantial catches. A proposal is made for a detailed echo survey which oould give
better information on the abundance and distribution of these stocks.

In the central aren the demersal stocks also appear to be heavily ~xploited. The use of a
larger trawl mesh might be beneficial to the fisheries. The mainpossibilities for further
development of the fisheries in this region are for the pelagio fish (Sardine11a, eta.) and
probably also for shrimps. .

In the sauthern area the major demersal fishery, on hake, for which there are good data availa-
. 'ble, was studied in detail. The data available included good information on oatohes and fishing

effort, size and age oomposition, and direot estimation of the stock'abundance from precision
echo surveys. There appears to be some separation between stocks; there has been a general
deorease in catoh por unit affort, especially in the southern grounds (1967 catch per unit
effort less than half the 1940-47 average). On these latter grounds at least, further increase
in fishing effort will give no appreoiable sustained increase in total catch. Because of the
low value of small hake, many of which are rejected, there will be little immediate loss, and
probably some long-term gain, from increasing the mesh size in use. Aa a first step, pending
further analysis, a minimum mesh aize of 110 mm is recommended.

Thepelaglc stocks, which providea total catch of over 1 million töns, were not studied in '
such detail, though a good supply of informationis available in the looal laboratories.· The
stocks are probably at least moderately heavily fished, and in the south.there appears to be
a similar fishery-induced change in the speoies oomposition - from sardines .to anchovy - as i8
believed to have occurred in other areas, e.g. off California.

The important tuna stocks inthe tropical Atlantio were also not oonsidered in detail, to avoid
duplication of work with another Working Oroup to take plaoe in August. There is, however,
good evidence that the stocks at least of yellowfin are heavily fished, and that conservntion
measures may be required. '
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FIGURE LEGENDS

Figure 1 - Relation between fiahing effort and oatches per unit effort of hake off North WeBt
Africa (means of 5-year.perioda).

Figure 2 - Estimated steady state relation between fishing effort and average total. catch of
hake.

Figure 3 - Comparison of catches per unit effort of sparids off North West Africa by trawlers
from USSR and Portugal •

. Figure 4 - Relation between fishing effort and catches per unit effort in the same year of
sparids off North West Africa, and oorresponding relation between total effort and
average total catch. .

Figure 5 - AB Figure 4, but effort oalculated aB the mean effort during the year of observation
and the previous year•.

Figura 6 - Relation between effort and oatch per unit effort of hake on the Cape Grounds, and
oorresponding relation between total effort and total oatch.

..

,;. .
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APPENDIX 1

Division of work by different areas of West Afrioan ooast (north, oentral and 8outh)

Report from ICES/FAO Symposium

Review of statistios on catoh and fishing effort

Seleotion of speoies of immediate importanoe for detailed analysis

Evidenoe on stook separation

Estimation of total oatoh. oatoh per unit effort and total effort for major stocks

Review of data on length or age oomposition of major stooks

Identifioation of stooks whioh are (i) heavily fished, and appear in need of oonservation.
or (ii) lightly fished. and represent a large and relatively unexploited potential

For the heavily fished stooks, quantitative estimation of the degree of exploitation
(e.g. trom the ratio F , M) and assessment for these stooks of the effeots on stook
abundance and catohes of possible regulations of (i) mesh size of trawls, (ii) &mount
of fishing (fishing mortality)

10. Recommendations for future work, (i) catch and effort statistics; (ii) biologioal and
environmental researoh; (iii) other

11. Preparation of report

12. Any other business
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Fieheries Laboratory
Lowestoft, Suffolk
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Beach Road
Sea Point
Cape Town .
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Charlottenlund Slot
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FAO
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(a)

(b)
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a.ttending on behalf of ACMRR (FAO)

a.ttending on behalfof ICES
ca .

observer from SCOR .

Other soientists attending the ICES/FAO symposium immediately preceding the Working Oroup
also took part in some of the meetings of the Working Group.
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APPENDIX 3

LIST OF STATISTICAL CATEGORIES:

FAO/ISSCAAP "DIVISIONS", "GROUPS OF
SPEerES", '''Statistical categories"

EASTERN CENTRAL ATLANTIC

Families, Genera, Species,. included
in each "~tatistical category"

1 FRESHWATER AND DIADR01DUS FISHES

15" SHADS, MILKFISHES, ETC.

15(a)

15(z)

Bongo. • • •

Various shads . . . .
. . . .
. . . .

Ethmalosa fimbriata

All species belonging to Group 15 but not
identified more specifically above

. . . . . . . .

2 MARINE FISHES

21 FLOUNDERS, HALIBUTS, SOLES, ETC.

21(0.) Pleuronectiforms

21(z) Various teleostean flatfishes • •

22 CODS, HAKES, HADDOCKS, ETC ••• 22(a) Hakes • . . . . . . . . . . . . •

22(z) Various gadoids •••••••••

Soleidae
Solea spp.
Dicologlo.'3sa spp.
Pegusa spp.
Synaptura spp.
Any other species belonging to the Soleidae

Cynoglossidae
Cl/noglossus spp.
Any other species belonging to the

Cynoglossidae
Psettodidae
Bothidae (= Scophtalmidae)

Lepidorhombus spp.

All speoies belonging to Group 21 but not
identified more specifically above

Merlucciidae
Merluccius merluccius
Merluccius sene9alensis
Merluccius cadenati
Any other speoies belonging to the

Merlucoiidae

Gadidae
Gadus lusclAS
Phycis (= Urophl/cis) spp.

23 REDFISHES, BASSES, CONGERS, ETC.

23(0.) Congers, moray eels • • • . . . . Congridae
Con!Jr:!r spp.
Phyllogramma spp.
Any other spocies belonging to the Congridae

and Murnenido.e
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I.

FAO/ISSCAAP "DIVISlONSII, IIGROUPS OF
sPEerEs", "Statistical oategorles ll

23(b) Croakers ••••••••••••

Families, Genera, Speoies, inoluded
in eaoh IIStatistioal categoryll

Soiaenidae
OtolLthus (Pssudotoltthus) spp.
Font tculus ·spp.
Sataena' (Johntus) spp.
Umbr'tna' Bpp.
Lartmus spp.
PteroscLoll spp.
Pentherosc'on spp.
An:! other species belonging to the Soiaenidae

23(0) Goatfishes, surmullets •••••

• • • • •Grunters •

23(e) Ournards . . . .

• • • • • •

'. . . . . . . .

M.lllidae
J.fullus spp.
Upeneus .(,.. PS8udupenaus) spp•.
Anyother-Speoies belonging to the Mullidae

Pomadasyldae
PomadasJ/s spp.
Paraprtsttpoma spp.
Braahvdeuterus aurttus
Any other speoies 'belonging to the Pomadasyidae

Triglidae
Trtgla spp.
Lep'dotrtgla spp.
'Any other species belonging to the Triglidae

23(f) John Dories ••••• ,•••••

23(g) Marine oatfishes • '•••••••

23(h) Snappers ••••••••••••

23(i) Scorpionfishes •••••••••

23(j) Sea-basBes, sea-perohes, groupers

Zeidae
Zeus laber
Any other speoies belonging to the Zeidae

Ariidae (a Eagridae)
ArLus!(= Tachvsurus) spp.
Any other specles belonging to the Ariidae

Lutjanidae
LutJanus spp.
Any other speoies belonging to the Lutjanidae

Soorpaenidae
Scorpaena spp.
Pont 'nus spp.
Hel'colenu.s spp. ,
'Any other speoies belonging to the Soorpaenidae

Serranidae
EpLnephelus (Ser'r'anus) spp.
Polypr"on spp~

Korone spp.
Paracentroprtstts (~Serranellus) spp.
AriY other species belong1rig to~he Serranidae

-•
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APPENDIX 3 (Continuad)

FAO/ISSCAAP "DIVISIONS", "GROUPS. OF
SPECIES", "Statistical categories"

Families, Genera, Speoles, inoluded
in each "Statistical category"

Sparidae
Dentex spp.
Pagellus spp.
Pagrus·spp.
Sparus spp.
Boopa spp.
L~thounathus spp.
Sarpa spp.
D~plodus spp.
Spondyl~osoma spp.
Puntazzo spp.
Any other·speci~s belonging to the Sparidae

Chaetodontidae
Drepane a/rlcana
Cph~ppus spp.
Any other species belonging to the

Chaetodontidae

Berycidae
Beryx spp.
Platyberyx spp.
Any other species belonging to 'the Berycidae

All speciesbelonging to Group 23 but not
identified more specifically asbelonging
to 23(a) through 23(m) above· .

Pomatomidae
Pomatomua (= Temnodon) saltator
Any other species belonging to the

Pomatomidae

Seriolidae
Ser~ola spp.
Any other s~ecies belonging to the Seriolidae

. Sphyraenidae
Sphyraena spp.
Any other species belonging to the

Sphyraenidae

· . . . . . . .

· . . . . . . . . .

. . . . . . . . . . .

23(k) Sea-breams, porgies •••••••

23(1) Butterf1yfishes. • • • • , , • •

23(m) A1fonsinos

24(0) B1uefishes

Stromateidae •
Stromateua spp.
Any other species belonging to the

Stromateidae

24(e) TIorsa mackere1s, mackere1 scads. Trachurus spp.
Selar crumenophthalmua
Decapter14S spp. .

I DAcapterus (= Caranx) rhonchus

24(d) Butterfishes

?3(z) Various demersal percomorphs • •

24 JACKS, MULLETS, ETC.

24(a) Amberjacks •• · . · • • • . . • •

24(b) Barracudas • · . · . . . ... · •
a:

'.'
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APPENDIX 3 (Continued)

FAO/ISSCAAP "DIVISIONS", "GROUPS CF
SPECIES", "Statistioal oategories"

Families, Genera, Speoies, inoluded
in eaoh "Statistical oategory"

M.1gilidae
Afuf}U spp.
Ll.l:a spp.
Any other

'24(f) Mullets • • • • • • • • • ~ · . .
.

species ..belonging to the 1Ugilidae

24(g) Other carangids • • • • • • • • •

Threadfins

~..
Pornfrets . . . .

• • •

· . . . . . . .

· . . . . . . .

Carangidae
Caran.x 6pp.
Lichta spp.
TrachCnotua spp.
Vomer settptnta
Hynnta goreenata·
Chloroscombrus chrysurua
Carangidae, n.e.s.
Any other species belonging to the Carangidae

Eramidae
Brama ratt
Any other speciea belonging to the Eramidae

Polynemidae
Polydactylus quadrtltlta

. Galeotdea decadactylua
Pentanemua qubiquarlu,;----- _..
Any other species belonging to'thePolynemidae

-'24(z) Various pelagic peroomorphs ••• All species belong1ng to Group 24 but not
identified more specifically as belonging to
24(a) through 24(1) above

25 HERRINGS, SARDINES, ANCHOVIES, ETC.

·25(a) Anchovies . . . ,. · . Engraulidae ,
lhgraulta encraatcholua
lhgraulta hepsetus
Anchoutella f}uCneenats
Any other species belong1ng tothe Engraulidae

25(b) European sardine "(Pilchard) •• • •

25(0) Round sardinella • · • • • · • •

25(d) Flat sardinella • • • · • •

25(z) Various marine clupeoids • • • •

26 TUNAS, ~ONITOS, SKIPJACKS

26(a) Albacore " · · · ·
26(b) Eigeye tuna • · • • • · •

26(0) Bluefin tuna . . · · · · · ·
26(d) . Atlantic bonito. · . · . . .

Sardlna ptlchardus

Sardtnella au~tta

Sardtnella eba

All species belonging to Graup 25 but not
. identified more specifioally as belonging to

25(a) through 25(d) above

Thunnus ( ... Ge rmo) alal unga

.Thunnus (== Parathunnua) abeaua

Thunnu8 thynnu8

Sarda aarda
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APPENDIX 3 (Continued)

FAO/ISSCAAP "DIVISIONS", l'GROUPS· OF
SPEeIES", "Statistical categories"

Families, Genera, Speoies, inoluded
in each "Statistical category"

Yellowfin tuna • • • • • • • • •

Various tuna-Ilke scombrlforms •

Skipj ack ~ • •.• • • • • • • • •

Frigate maokerel • • • • • • • •

All speciea belonging to Group 26 but not
Identified more specifically as belonging
to 26(a) through 26(h) above

Auxts thazard

EUthynnus alletteratus

EUthynnus (= Katsowonus) pelamts

Thunnus (= Neothunnus) albacares

. ... . . . . . ..Little tuna

26(e)

26(f)

26(g)

26(h)

26(z)

27 MACKERELS, BILLFISHES, CUTLASSFISH:ES
. ,

27(a) Billfishes. • • • • • • • • • •

belonging tothe

27(b) Cutlassfishes • • • • • • • • •

Istiophoridae
Isttophorus spp;
Ualtatra spp.
Tetrapterus spp.·
Anyother species

Istiophoridae

Trichiuridae
Leptdopus caudatus
Trtchturus lepturus

. Aphanopus carbo
Any other speoies belonging to the

Trichiuridae'

Chub (Spanish) mackerel ••••

21(0) King mackereIs, Wahoo
(

21(d)

• • • • • Cybiidae
Scomberomorus maculatus
Scomberomorus1spp.
Acanthocybtum solandrt .
Any other species belonging to the Cybiidae

Scomber (=·~eumatophorus)colta8;

.. (= Scomber Japontcus)

Various mackerel-like scombriform

I.

21(e)

21(z)

Broadbill swordfrsh • • • • • • xtpMas gladtus

All species belonging to Group 21 but
identified more specifically as belonging
to 21(a), through 21(e) above

28 SRARKS; RAYS, CHIMAERAS

28(a) True (large) sharks • • • • • • Lamnoidei, Scyliorhinoidei
Isurus spp.
Aloptas spp.
Carcharodon spp.
Carcharhinidae
Sphyrnidae
Any other species belonging to the Lamnoidei,

Scyliorhinoidei .
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APPENDIX"3 (Continued)

FAO/ISSCAAP "DIVISIONS", "GROUPS OF
SPECIES", "Statistical categories"

28(b) Dogfishes, hounds, etc••••••

28(c) Guitarfishes, skates, eto. • ••

28(d) Rays and smallish rajiforms" •••

28(z) Variouscartilaginous fishes ••

29 UNSORTED AND UNIDENTIFIED FISHES

29 - Unsorted a.nd unidentified fishes

Families, Genera, Species, included
in each "Stat1stical category"

Squalidae
Squatinidae
Scyliorhinidae
Jlustelus spp.

Rhinobatidae, Trygonidae, ~liobatidae

Rhtnobatos spp.
Rhynchobatoa spp•

.Dasyat t a spp.
Jlyltobatts sppo
Pteromylaeus sppo
Anyother species belonging to the
Rhinobatidae, Trygonidae, ~liobatidae

Rajidae, Trygonidae ~

Raja sppo
.Dasyatts margartta
Any other species belonging to .the Rajidae,

Trygonidae

All species belonging to Group 28 but not
identified more specifically as belonging
to 28(a) through 28(d) above

(i) Unsorted and mixed fishes n~t otherwise
classifiable

3 .CRUSTACEANS IDLLUSCS!ND OTHER INVERTEBRATE

31 CRUSTACEANS

(11)

(i11)

Unidentified fishes
I

Unspecified catches and landings

•31(a) European lobster . . · . . •

31 (b) Norway lobster • . . · . •

31(0) Green spiny lobster • · . . 0 0 •

31(d) Spiny lobs.ters, n.e.s. 0 • • 0 •

31(e) Rosy shrimp. 0 0 • 0 0 • 0 • 0 •

31(r) Deepsea red prawns 0" 0 •••

Homarus vulgarts

Nephrops norvegtcus

P~ultrus regtus (= rtasont)

Paltnurus vulgarts
Paltnurus maurttantcus

Parapenaeus longtrostrts .

Penaeidae
_Plestopenaeua eawardstanus
Artateua antennatus
Artsteomorpha joltacea
Any other species belonging to the Penaeidae



- 47-

APPENDIX 3 (Conoluded)

FAO/ISSCAAP "DIVISIONS", "GROUPS OF
SPECIES", "Statistioal categories"

Families, Genera, Species, included
in eaoh "Statistical category

31(g) Pink. shrimps • . . . . . . . . Penaeus duorarum
Penaeus ~erathurus

31(h) "ViIi" shrimp ••••••••••

31(i) Crabs and orab-like crustaceans.

Parapeneopsts atlanttca

Erachiura spp.
Anomura spp.

31(Z) Various marine crustaoesns • • • • All speoies belonging to Oroup 31 but not
identified more 'speoifioally as belonging
to 31(a) through 31(i) above

32 MOLLUSCS

'32(a) Squids ••••••••••••••
I

Loliginidae, Ommastrephidae
Lolt!}o spp.
Illex spp.
Todaropsts spp.
Qmmastrephes spp.

Septa spp.

Octopus spp.

All speoies belonging to the Cephalopoda other
than·those identified under 32(a) through
32(0) above

Ostrea spp.

Various seaweeds ••• •••

7 AQUATIC PLANTS

71 AQUATIC PLANTS

, .

71(a)

71(z)

Red seaweeds . . . . . . . .
• • •

Mytilidae

All speoies belonging tothe Pele0!p0da other
than those identified under 32(e), through .

". 32(f) above . ,,' "

All mollusos (excluding Cephalopoda and
Peleoypoda) belonging to the Oastropoda and
AmphineUra, i.e., all other speoies not '
identified under 32(a) through 32(g) above.

Rhodophyoeae

All speoies belonging to Oroup 71 but not
identlfled more speolfloally above.
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APPENDIX 4

,LIST OF STATISTICAL CATEGORIESa

FAO/ISSCAAP "DIVISIONS", "GROUPS OF
SPECIES", "Statistical oategories"

1 FRESHWATER AHD DIADROMOUS FISHES

SOUTHEAST ATLAHTIC

Families, Genera, Species,included
in each "Stätistioal categorytl

2' MARINE FISHES

15 SHADS, MILKFISHES, ETO.

15(a) Bonga '. . • . · • . • ., · . · · •

15(z) Various shads • • .' . • • • • • •

21 FLOUNDERS, HALI:BUTS, SOLES, ETO.

~hma1osa Itmbrtata

All species belonging to Group 15 but not
identified more specifically above

~ .
.. )--

21 (a.) Soles ••••••• '•••••••

21(z) Various teleostean flatfishes • •

Austroglossus pectoralts
Austroglossus mtcrolepts

:Any other speoies belonging to the Heterosomata

,22 OODS, HAKES, HADDOCICS, ETO.

22(z) Jarious gadoids • • • • • • • • •

2.2(a) Hakes • • • • • • ••• • • • •• Merluccl1dae
Merlucctus capensts
Merlucctus paradoxus
Merlucctus pollt
Any other speoies belonging to the Merluocl1dae

Any other 'species belonging to the Gadiformes

23 REDFISHES, BASSES, CONGERS, ETO.

Oongers, moray eals • • • • • • •

· . . . .. . . . .23(a) Anglerfish

23(b)

23(0) Oroackers. • • • • • ••• • • •

Lophtus ptscatortus
Any other'species belonging to the'Lophiidae

Oongridae, Muraenidae, Pht1logramma- spp.

Soiaenidae, Ooracinidae
Otoltthus ruber ,
Johntus (Argyrozona) hololeptdotus
Sctaena capensts
Atractoscton aequtdens
Sctaena (= Umbrtna) macroptera
Coractnu.'3 capensts
Any other speoies belong to the Sciaenidae

and Coraoinidae

23(d) Ooatfishes, Burmullats ••• ,••

23(e) Kinglip • • •. • • • • • • • • • •

Mullidae
Upeneus (m Pseudupeneus) spp.
Any other speoies balonging to the Mullidae

Xtphtrtus.(. Gengpterus) capensts
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APPENDIX 4 (continued) ,

FAO/ISSCAAP "DIVISIONS", "GROUPS OF
SPEeIES", "Statistical oategories"

Families, Genera, Speoies, inoluded
in eaoh "Statistica1 category"

23(f) Grunters. • • • • • • • • • • • • Pomadasyidae
Pomada,8Y8 commer8onl
Pomada.8Y8 01 l va.ceum.
Pomada.8YS opercula.re
Pomada-SY8 spp.
Pa.ra.prl st lpoma spp.
Any other speoies belonging to the

Pomadasyidae

23(h) John Dories •• • • • • • • • ••

23(g) .

23(i)

Gurnards • • • • • •

Marine catfishes • •

• •

• • • • • • •

Triglidae
Trtgla. kumu
Trtr;la. queketU
Trtgla. ca.pensts
Tdgla. lyra.
Any other speoies be10nging to the,:riglidae

Zeidae
Zeus /a.ber

Ariidae (= Bagridae)
Artus (~ Xa.chY8urus) spp•

. Any other speoies be10nging to'the Ariidae

23(j) Scorpionfishes ••••••••••

23(k) Sea-basses, sea-perohes, groupers •

.
23(1) Sea-breams, porgies ••• • •••

Scorpaenidae
Seba.stlchthY8 ca.pen81s
Heltcolenus macula.tus
Any other species belonging to ~he

Soorpaenidae

Serranidae
Eplnephelus a.ndersonl
Eptnephelus grammatophorus
Eplnephelu8 gua.za.
Eptnephelu8 spp.
Polyprlon amerlca.nu8
Any other speoies belonging to,the Serranidae

Sparidae, Dentio1dae
Dtplodus ßa.rgus
Dtplodus trt/a.scta.tus
Rhabdosa.rgus globtceps
Rhabdosa.rgu8 sa.rba.
Rhabdosa.rgu8 trtcuspldens
Spa.rodon durba.nensts
Cymatoceps na.sutus
Pa.chymetopon a.eneum
Pa.chymetopon gra.nde
Pa.chymetopon blochll
ChrY80blephus crtstlceps
Chrysoblephus gtbblceps
Chryso bl ephus lat t ceps'
Chrysoblephus puntC8US .
Chelmertus (. Dentex) nu/a.r
Polystega.nus undulosus
Polyst8{Janus praeorbtta.lts
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FAO/ISSCAAP IIDIVISIONSII , 1I0ROUPS OF
SPECIESII , IIStatistioal oategoriesll
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Fami1ies, Genera, Speoies, ino1uded
in eaoh IIStatistioa1 oategoryll

23(1) Sea-breams, porgies (oonoluded)

23(m), Butterfishes •• ••' ••• ',' ••

23(n) Smares • · · • • · • · · • • ·
23(0) Snappers • • · • • • • • · • • • •

23(p) Soavengers • · • · • · • • • · · •

23(z) Various deinersal peroomorphs • · •

24 JACKS, MtJLLETS, ETC.

24(a) , Amberjaok • ." . • • • · • • • • •

24(b) l3arraouda • • • • • • • • • • • •

24(0) l31uefish • ... • • • • • ·'. • • •

24(d) Butterfishes • • · • • • • · • • •

Petrus rupestrts
Argyrozona argyrozona

" Lithognathus lHhognathus
Ltthognathus monnyrus
Gymnocrotaphus curvtdens
Pagellus natalensis
Pterogymnus laniarius'
Sponayltosoma emargtnatum
POreostoma dentata
Dentex spp.
Pagrus spp.
Sarpa spp.
Sparus spp.
Any other speoies b~longing tö the Sparidae

and Dentioidae

Chaetodontidae •
Drepane afdcana
Ephtppus spp.
Any other speoies belonging to the

Chaetodontidae

Cent'raoanthidae

Lutjanidae

Lethrinidae
Lethrinus nebulosus
Any oth?r speo~es belonging to the Lethrinidae

All species belonging to Group 23 but not more
specifica1ly identified as belonging to
23(a) through 23{p) above.

Sertola pappd
Any other species belonging to the Seriolidae

Sphyraena Japontca
Any other species belonging to the

Sphyraenidae

Pomatomu{t=Temn~d'on)sa.ltator

stromateidae
stromateus spp.
Any other speoies belonging to the

Stromateidae

••

24{e) Maaabanker. • • • • • • • • • •• ' Trachurus trachurus (capensis)
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APPENDIX 4 (oontinued)

FAO/ISSCAAP "DIVISIONS", "0ROUPS OF
SPECIES", "Statistioal oategories"

Families, Oenera, Speoiea, ino1uded
in ea.oh "Statistioa1 category"

24(f) Horae maokere1s, maokere1 soads. Sslar crumenophthalmus
Decapterus spp.
Decaptsrus (= Caranx) rhonchus

24(g) Mullets. • • • • • • • • • • • •

24(~) Other carangids • • • • • • • • •.~-

24(1) Pomfret . . . .. . . . . . . .

Mugilidae.
_Aluf}tl cephalus

Aluf}il trtcusptdens
Aluf}tl rtchardsoni (= Ltza ramada)
Aluf}tl euronotus
Any other speoies be10nging to the Mugi1idae

Carangidae
Nauerates ductor
J/egalaspis cordyla ._
Selar spp.
Vomer spp.
Any other species belonging to the Carangidae

exoept those olassified elsewhere under
this Group 24

BrOlltl:i rai i
Any other speoiea beloning to the Eramidae'

24(j) Threadflns ••••••••••• Polydactylus spp.
·Pentanemus spp.

24(z) Various pelagio peroomorphs ~ • • All speoies belonging to Group 24 but not _
identified more speoifioally as belonging to
24(a) through 24(j) above.

-_ 25 HERRINGS, SARDINES, ANCHOVIES, ETC.

Various marine clupeoids

South Afrioan pilchard

Cape anohovy • • • • •25(a)

25{b)

25(0)

25(d)

25(z)

Round sardinella ••

Flat sardinella • •

• •

• •

· ... .-.
• • • • •
• • • • •

• • • • •

• • • •

-Lngraults capensts (. Japontcus)

Sardinops ocsllata

Sardinella aurita

Sardinella sba

Any other speoies of Engraulidae, Sa.rdinslla ..
spp. and other marine Clupeidae notidentified
more speoifically as belonging to 25(a)
through 25(d) _above.

26 TUNAS, EONITOS, SKIPJACKS

26(a) A,1bacore • .- . • • • • • • • • •
,-

26(b) Eigeye tuna . • • • · • · • · • •

26(0) Eluefin tuna • • • • • • • • • •
26(d) Atlantio bonito · · • · • · •

Thunnus (..., Germo) alalunga

Thunnus ( .. Parathunnus) obBsus

Thunnus t hynnus

Sarda sarda
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APPENDIX 4 (oontinued)

FAO/ISSCAAP "DIVISIONS", "GROUPS OF
SPECIES", "Statistioal categories"

Families, Genera, Speoies, Inoluded
in eaoh "Statlstloal oategory".

Skipj800k • • • • • • • • • • • • •

Frigate maokerel • • • • • • • • •

• • • • • • • • • • •

V8orious tuna-like scombri1'orms All species belonging to Group 26 but not
identi1'ied more speoi1'ically 80S belonging
to 26(8o} through 26(h} above.

EUthvnnu8 allettera.tus

Euthynnus t .. Ka.tsowOnus) pelaMts

Auxts thaza.rd

Thunnus ( .. Neothunnus) albacare's

••

. ... . . . .Yellowfin tun80 • •

. LitUe tun80

26(e}

26(1'}

26(g}

26(~}

26(z}

27 MA.CKERELS, BILLFISHES, CUTLASSFISHES, ETC.

27(8o} Bill1'ishes • • • • • • • • • • • • Istiophoridae
Isttophorus spp.
Ma./ta.tra. spp.
Tetrapterus spp •.
Any other species belonging to the

Istiophoridae

27(b} Cutlass1'ishes •••••••••• Trichiuridae
Leptdopus ca.uda.tus
Trtchturus lepturus
Any other species belonging to the

Trichiuridae

27(0) King mackereIs, Wahoo ••••••

Broadbill swordfish •••• • • •

Various mackerel-like scombri1'orms

. 27(d) Chub (Spanish) mackerel

All speoies belonging to Group 27 but not
identl1'ied more speci1'ically 80S belonging
to 27(80) through 27(1') above.

Thyrsttes a.tun

Cybiidae
Scomberomorus commersont
Scomberomorus ma.culatus
Scomberomorus gutta.tus
Acanthocybtum solandrt
Any other species belonging to the Cybiidae

Scomber (= Pneuma.tophorus) colta.s
(= Scomber Ja.pontcus)

;rtphta.s gla.dtus

• • • ••

. . . . . . . . . . . . . .Snoek27(e)

27(1')

27(z)

28 SHARKS, RAYS, CHlMAERAS

28(80) T~e (large) sharks ••••••• Lamnoldei, Scyliorhinoidei
Isurus spp.
A.loptas spp.
Ca.rcha.rodon spp.
Carcharhinidl1.e
Sphyrnidae
Any other speoies belonging to the.Lamnoidei

and Scyliorhinoldel
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APPENDIX4'(oontinued)

• Ik.-."y

FAO/ISSCAAP "DIVISIONS", "GROUPS OF
SPECIES", "Statistioal oategories"

28(b) Dogfishes, hounds, eto. • • • • •

. 28(0) Guitarfishes, skates, eto. • ••

28(d) Rays and smallish rajiforms •••

28(z) Various cartilaginous fishes ••

29 UNSORTED AND UNIDENTIFIED FISHES

- Famil1es, Genera, Speoies, inoluded
in eaoh "Statistical oategory"

Squalidae
Squatinidae
Soyl1orhinidae
Alu."Jt alus spp•

Rhinobatidae, Trygonidae, Myliobatidae
Rhtnobatos ~pp. .
Rhynchobatos epp•
.Dasyatts spp. .
Alyltobatts spp.
~eromylaeus spp.
My other speoies belonging to the .'

Rhinobatidae, Trygonidae and Myliobatidae

Rajidae, Trygonidae
. RaJa epp.

DJ.syatta margartta .
Any other species belonging to the Rajidae

and Trygonidae

All species belonging to Oroup 28 but not
identified more speoifioal1y as belonging
to 28(~) through 28(d) above.

29 - Unsorted and unidentified fiehes • (i) Unsorted and mixed fiehee not otherwlee
olaesifiable

(ii) Unidentified fishee

(iii) Unspeoified oatches and landings

3 CRUSTACEANS, MOLLUSCS AND OTHER INVERTEBRATES

31 CRUSTACEANS

31(a) Cape spiny lobster • • • • • • •

31(b) Tristan spiny lobster • • • •

31(0)
. .

Natal spiny lobster • • • • • · •

31(d) Transkei spiny lobster • · • • •

31(e) Shrimps and prawns • • • • • • •
31(f) Crabs • • • • • • • · ... • • • •
31{z) Various marine orustaoeans • • •

Jasus laland tt

Jasus trtstant

Paltnurus gtlchrtstt

Panultrus burgert

Penaeidae

Brachiura, Anomura spp.
",

All speoies'belonging to Oroup 31 but not
identified more speoifioally as belonging
to 31(a) through 31(f) above.
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APPENDIX 4 (oonoluded)

FAO/ISSCAAP "DIVISIONS", "GROUPS OF
SPECIES", "Statistioal oategories"

Families, Genera, Speoies, inoluded
in eaoh "Statistioal oategory"

32 MOLLUSCS

32(z)' Various marine mollusos •••••

Squids • • • • • • • • • • • • • •

Ootopuses ••• • • • • • • • • •

Oysters •••••••••••• • ~.,

All speoies belonging to the Cephalopoda other
than those identified under 32(a) through
32(0) above.

All speoies belonging to the Peleoypoda other
than those identified under 32(e) through
32(g) above.

All mollusos (exoluding Cephalopoda and
Pelecypoda) belonging to the Gastropoda and·
Amphineura, i.e., all other species not
identified under 32(a),through 32(h) above.

Mytilidae

Octopus spp.

Ostrea. spp.

Ha.ltotts spp.

Loltgo spp.

Septa. spp.

• • •

. . .
• • • • • •

. . .. . .. . .
. . . . . . . . . . .. .

Various Cephalopoda • •

Cuttlefishes •

Clams, soallops, eto. ••••••

Abalones •

MusseIs

32(a)

32(b)

32(0)

32(d)

32(8)

. 32(f)

32(g)

32(h)
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