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ABSTRACT

The final formel report of the WECAFC WHorling Parties on Assegsment of Fish Resources
and on Stock Assessment of Shrimp and Lobster Resources, held in Mexico City, Mexico,
2629 November 1979 is presenited. HMajor topics included revisiong of earlier resource
apgessments and evaluations of shrimp resources of Colombi&,lobster resources of Northeast

Bragzilian coast and congideration of & review of Cuban finfish resources.
Among the recommendations of the neeting were:

1. ‘that the WECAF Project hold training courses in stabtisitice and assessment for
Spanish-speaking countries of the regiomn,

2. nomination of National Correspondents, and support to intersessional work
PrOgTAUMEE 4

3. organization of a workshop on spiny lobster management.

Amnexes include several national reports, and defailed tables of data presented Jo
and analysed at the meeting.
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G THE JOINT MERTING

@he working groups met in Mexico City, Mexico from 26 %o 29 November 1979, thanke to
the kind invitation of the Covernment of Hexico. Scientific workers of the member countries
and of FAC took part in the deliberations (Appendix 1).

During the opening of the weeting, Dr. J. Carransza, the Direotor of the Natiocwal
Institute of Pisheries of Mexico weloomsd the participants on behalf of Lic, W, Rafful,
Director of the Department of Figheries. Dr. Carranze emphasized the importance of this
meeting in relstion to the fisheries development plan in Mexico and to the future fishevies
of the WBCAFC region. Dr. J.P. Caddy of FAO, the Technical Secretery of the vorking groups,
defined the objectives of +the groups, the procedures ithat were %o be Followed during the
meeting and the kind of resulis that we hoped 4o obitain.

2e ELECTION OF A CHATRMAN

Dr. D. Fuentes from Mexico was elected Chairmen of %he Jjoint meeting,
3.  ADOPTION OF THE AGENDA

The participants epproved the progremme which is given under dppendix 2,
4.  RAPPORTEURS

Ssparate Rapporteurs were nominated For the two main gib-groups,

5.  EXAMINATION OF THE CONCLOSIONS AND RECOMMENDATIONS OF THE FIRST JOINT MEETING OF THE
WORKING GROUPS AND SUBSEQUENT PROCRESS

During the first meeting held in Cartagena, Colombia, in November 1977 various recommen-—
dations were approved by the participants of the working groups on the evaluation of fish
resources, and evaluation of lobster and shrimp resources, and during the discussgions in the
plenary session of the two growps., To facilitate the work of the present meeting the recom-
mendations of the first meeting were reviewed wader the following heedingss

5.1 Statisbics
5.1.1 Statigticians
The participants wers informed that & fishery statistician was transferred by FAC to the.

WECAF Project at the end of 1977 to help mewber countries im their work to improve fisbery
gtatistics.

S5¢le § hioal boundaries of WECARPC and division of the some into
501.2 Drtensien 9f oo gecerophioal bomn

The second meeting of WECAFS which wes held in Pa in April 1978 endersed the resonmene
dationg of the jyarking groups on the svaluation of remources end on wsitatistics. 'WECM‘G ranos
mitted to COFIL the veguest that an extension of its area should bs considered in the annual
meeting.

5.1.3 Colleation and sulmigsion of cateh snd effort statistics

The statigbticien of the WECAF project with headgquarters in Psnama has been reviming the
forms used in collection of gtatistics on the fisheries for shrimpes in the region f&ﬁm&mw-jw
Brazil with the objective of proposing improvements in them, in order to obitain the hest infor-
mation available and to facilitate evsluation of this resource. It was suggested "f%hm: the
design of these forms should be similar to that used in the Eastern Central Atlentic for

_1_/ Committee on Figheries



dar ptudies, The statistician has taken into account in his work programme the rscommen—
tione of the working groups relative to the unite of effort most suitable for the fisheries
shriope end lobster, uwsing the common names suggested by FAQ, for submisslon of statisiionl

b obo. Sach recommendations will be used to update the sietistionl systems in the Bahames,
sragus, Paname, Jamaion, Venemusla, Saint Iucia and Braszil.

Important advences have been recorded in the field of fishery statistics in Mexico
endix 3) snd Saint Lucia. Both countries have sbtarted programmes to include the collec-
v of fisheries statistics, Other countries, amongest them, Jamaica, have the necessary
plans of action developed to improve their statistics,

The problem of utilizing log books as oppeosed to port interviews for fisheries effort
sollection was debated at length. The participents agreed that the usme of log books would
t be useful for the artisanal fisheries where the small size of landings and the high
sguency of illiterscy amongst the fishermen appeared to be the major obstacles for their
., Also the group was agreed on the dangers of receiving falmpe informaztion in the cases
where the Filling out of log records was made compulsory by legislation. With respect to
the industrial fisheries, however, there ig no clear advantage with respect to the use of
Log books or of port interviews., This seems to depend greatly on the circumsgtances in each
cane. Furthermore, it was emphagized that the quentity of informetion needed to be oblained
from e given fighery depends greatly on the importance that that Fighery holds for the
country in question. In view of the importance of the programmes for the collection of
fishery statistics from the member countries, mention was made of the resolutions passed by
the lagh session of WECAF Commission in April 1978, referring to the collection and submis-
wion of information on the catches from foreign vessels in national waters, the recreational
#ighery, end clasmificedtion of small fisghing boats (Appendix 4) which differ from the generally
accepbed international standards.

5oled Determination of a better unlt of fishing effert for shrimp fisheries

The group was informed of the investigations being carried out in the United States
; 8 dotermining the velationship between ths amount of shrimp oaptured and sise of the
bonts oalso on the characteristics of the Pfishing goar uwsed. Hentlon was mede of the possi-
bili%y of weing in some of these fisheries infermation relatively more simple to obitain, such
ag the number of boats, and the wean flshing power instead of Just the nuwber of boats in
W o

5.7.5 A ventral data bank for fisheries surveys

The participants wers informed that in accord with the recommendations of the Working
Grroup for the evaluation of fish stocks, information comlng from exploratory cruises made by
the United States and by the UNDP/FAO project on the development of fisheries of the Caribbean,
have been incorporated in a computerized gystem which allows users an easy access to this
information. This study wes carried out thanks to the collaboration between the National
Horine Pigheries Service, PAO and the WECAF Project. The information cowvers the period
1950-9977 and includes 33 000 ptations and approximately 35 different types of fishing gear.

A gwell informetion booklet hag been prepared explaining the information contained on these
files and the procedures to be followed in obtaining this information.

©.1.6 Btatistical bulletin of WECAFC
&% the last meeting of the WHECAFC a document was prosented which covers the existing

toh statlstics for the membsy countriem. It was hoped o improve thig information in future
sabtings.

5.2 'Treinine

The participants ezpressed the feeling that in weighing the sarlier activities of the
HECAR project (training in statistics for the English speaking countries) end by SELA
{Seminer on resource eveluation) there was a great need to implement the recommendations of
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the last meeting of the working groups on the training in resource evaluation and orderly
planning of fisheries development. It was feli necessary to look for resources of funding
for these courses, The possibility was also mentioned of utilizing more effectively the
funds which already exist in the countries of the region.

5.3 Manuals for the Evaluation of Shori-lived Species (Shrimps and Cephalopods )

The participants were informed of the activities of FAOQ in updating & series of manuvals
,on resource evaluation. It was mentioned that a manual on shrimp fisheries was now being
completed.

5.4 Ichthyoplankton Surveys

The participants were informed that the recommendation of the last meeting on this
matfer was transmitted to IOCARIBE and will be included in their future work programme,
Also, the meeting was informed of the surveys being carried out by United States and Hexice
jointly in 1977-1978 in the Gulf of Mexico. I+t was evident from the discussion that fol
ed that, after weighing the usefulness of this type of study, and the problems which i+t
gives rise to, it should be given a relatively low priority in the region in the near f

5.5 Other Matters

In relation to experimental fishing on the underutilized species in the region the par-
ticipants were informed of the surveys of the United States using gillnets to fish ki
Spanish horse mackerel. They are also planning to use purse seines for this purpose.
Mexico, almadrabas (tuna traps) are widely used in the commercial fisheries mainly for
grating pelagic fish. While no great advances have been recorded in the fishery for sh
it wag mentioned that Honduras, Nicaragua and Trinidad/Tobago were congidered promoting
this type of fishery.

6. SUBSEQUENT REVISION OF EVALUATIONS CARRIED OUT SINCE THE FIRST JOINT MEETING

6.1 (eneral Revision

The evaluations carried out during the Caritagens meeting in 1977 were reviewed o ses
if any changes had occurred subsequently which could affect the conclusiong obtained on -
occasion. Summaries of these evaluations are presented in Appendix 5., In relation %o 41
fisheries for shrimps in the north of the Gulf of Mexico, the United States and Mexico have
increased the information available since Cartagena. Information referring to the Mexican
fisheries of Campeche and Contoy have also been provided. A new evaluation was also mede
at the April 1979 meeting of the WECAF Working Group for the Guianas-Brazil shrimp fisheries
on the fisheries in the CGuianas-Brazil reglion with resulis somewhat diffevent from those
obtained in Cartagena., New information also exists on the Colombian shrimp fisheries,

In general it was observed in Cartagena that almost all the fisheries for shrimps were
at or around the point of maximum sustainable yield (MSY). The information available on
the fisheries for spiny lobsters was of lower quality due to an incomplete series of the
data poinits needed to carry out the evaluation,

6.2 Meeting of the Working Group to Evaluate the Shrimp Fisheries of Guianas-Bragzil

At the initiative of the WECAF Project a meeting of scientists was held from those
countries -taking part in the shrimp fisheries in the region between Veneszuela and Brazil
(Appendix 6). The meeting was held in Panama City, Panama, in April 1979 and bhad, as its
objectives, the estimation of the level of exploitation, and the determination of the most
sultable method of investigating the resocurce,

Because the necessary data were not available, it was not possible to estimate the MBY
for all of the shrimp fisheries in the region; however, the resulis indicated that the
fishery is at or near the level of maximum sustainable yield and the number of shrimping
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vopgels now in operatiopn e sbont the weximmw $hat the vesouros cbn support. Also Lt wos
ohzorved with the excepbion of the fleet thot operaies in the more extreme sreag of digtipi-
mvion of the repource (Srsuil nud Veuezuels) +het indices of abandance for the other Fleets
hawe suffered warked reductitns since 1969. The group conwidered that very good reasons
oxistad for the coasial siaten %o adopt comen schemss oy mapagemend, including coumon regaw
lations. Tuprovenents in the statistiocs for the sheinmp Fisheries snd the prometion of sheimp
marking ozpeviments shonld be given emphasls in foture progeosmes of dnvestigetion.

A pumber of activities have been carried ont mibce the 1ast wmeeting of the group in re-
lation to the internaticual cooperative progremme For shrimp stocks. Thome activities in-
cluded joint surveys by NUFS and the WECAY Project of the artisansl fisheries of Guyone,
Surinam, French Guiana and Brasil to deteramine areas ¢f fishing for juvenile shriwps and a
preparaiory meeling was held in Beolem (Brasii) to determine the basis for this interamecticnal
Programne,

The partlcipants in the meeting requesited the United Siates Fatiopal Haripe Fisheries
Service (MMPS) to prepare & provisiemal programme %o be sulmitited for the considerstion of
the countries participating in {hs tagging programme, Also they requented the WECAF Project
to dediceate funds to finance the training of persoamel in {the region in tagging proocsdures
at the Calveston laboratory of the NHFS, From the results of the moeting in Belem and from
the visits made to the countries in gquestiovn it wes evident that Brazil is intending to
stert tegging operations in its own waters in 1981, The participanis were concerned that it
world be imposaible for other countries Yo avart tagging operations at the oame time as
Brawil, and pointed out the necessity of increesing the national capabilitios and inter-
asticoal coordination of activities which will emsure the success of the shrimp tagging
PrOgramee

6,3 Hew evalnations

Two subgroups; e on crustaceen rescurces, the obther o marine {igh resources, were
Pormed 10 roview mow date that wewrs not cwmgidersd at the 1977 westing. Hesulie of these
opalywen wre presented in Appendicvs VII aand YILL,

To SHARED RESQURCES

Popging stedies or sheinp and bicehemleal, gemetic and ospanographic studies o epiny
lobster mee peeking o identify situstions vhere more then o eouniry shures the wane shock.

7oL Shriup

Since 1978, Hexioco and the U.S.A. heve waderialsn 2 julnt progrosme for shrlop tegging
ond receplure in the western (ulf of Hexleo, mnder the WENUS-{ULY Project, in cder %o deters
oine migraticn patierns, growth end mortality rodes, and, evenbually, o Bhosk mmwm@mo
Whe reselin have boon suocsssfnl. Hews tbon 180 000 ebwimy bhovs besn welossed snd Tecapiure
Aohe are now being ausiysed. Srsasboundesy wigatices of shvimp sowosw the Texes-famnulipas
berdor hove heon demonsiveted, awud theiy lupoerioncs o measgument iu belng evelunited.

o

o poasibllity of mhoved sheiwp gtockn botwesn Celexbis swl Vonoswele wes ccosidered
% bhis meeding, et culd net bo ovalwnbed becuuue of Doel of wupaed smpendtion data
feo She @elf of Venssuele Fisbery. Yo neotheestermm Coloubis fishory lsnds over 90 paroont
P motialis, Yot infowstlions w the pereenioge Ghin mpesles dn Gnll of Veneseels
Tiwhory, waioh also lsnds P subiilie s REiE, WaE be et the weeting.
Tate problom ehoenld be odunldersd o8 gowg Do BRAe ¢
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Ope of the west izpovtent methode of wderstending the oxient of shering of vescuvces is
the organization of cooporetive tegging mwogrammsss These vagping etedies will aleo g
ply date on growth and movselidy. Thowe will probably also be loditudinsl difforvences in
parageter estvineten, which may inflvence stock assessments .

Where high ratem of interchengs can be proven, greater efferis o coatrol ishing effort
by Tlehery mandgement wesmuros moy be necessary. This 1s particularily impertent where adjoine
ing pationol eress hove gresat veriations in levels of flshing effors.

In comnexzien with the proper undersdending of sharved lobster stocks, it ism considered
imporient that 2 weeting be coavened in the near futwre to disouss biological and management
date Trom WECAFC ovuntries with lobster siocks. Thiz meeting way be incorporated with the
GCFY (Gulf and (avibbesn Fisheries Inwtitute) meeting scheduled for November 1980 in Coste
Rica, However, 1% ls suggested thet the special one-day epiny lobster bioclogy meeting be
oxtended Tor &t least two extro days. The wubgroup suggested that o source of funding could
be songht possibly from FAO or the WECAP project.

7.3 HBarine @ish

It was recogniged that the natural distributian or migratory bebavicuwr of some fish re—
sources im the WECAF ares apparenily psrmit the exploitetion of these stocks by more then one
cougial state or island, and these stooks should be properly identified.

HWith the excepition of & few bilateral siudies (e.g. the Hexican~U.S., joint tegging pro-
gramue for sccubrlds) there appears to be 1itile work currently waderway to define stock
unite of merine fish im the WECAFC regiwm, Although meny speciee (e.g. reef fish) ave un-
doubtedly local, and can be effectively wunaged separstely, for soms obhey stools (especiaelly
pelagion), 1t seens likely that stock units extend through the nationnl waters of more {han
cue couatry. CUorrect identification of stook unite in essentlial to caloulate caputations
of biuvmese, MSY, and the parametere of the stock.

Inditielly, it is necessary bo cumplle deieiled statistics on ostoh by voluse, area amd
sige and specleos ccmposition. Thews date ocould then be complled and enslysed by ths sitaten
ccacerned. In the long term morphological, serological and/or tagging studies could be otpe
dacted jointly by sbtates in order to desoribe the stodw and dotermine their degres of mixing,

The vesowrcos that arve probobly belng shuved jncluds the madierels (mest cowntrien in
WECAR spxen) and deworsal fishes off the CGwisusy, Other stodm off Yuontan, Ceniral Amerion
and in the Gulf of Hexicoe srea are also probably sharsd.

It im pocommendod that oll member countries bring to the wewt meelting date m the four
species of The gonus scomberanorus in the WECAFC region, specifically the catches end fheir
pine ocmposltion, browen dowm Ty pewied i sar ond soetlons of the ccast In the amoumt
of detnil pomaible sacording to ueiicmed s ;

B STEFLSTLCGAL DATA VEEDS
8,% Shrimp

Gontionsl lwprovemenis in stetistical deta for stods assesement of mbylmp ave belng
renllzed in the WEGAPC regiom. The o Shon] woment Working Group 1o o

ghieotive of the Sdoul A
peovide the dets neosesary Do asy i aoby slheden atock ond fop menegepent of the
Tishories,

The siotiotionl date peeds for sheimp Tleborios have been discussed extensively iu tho
1977 Gertagenn repeehy thie roport . ’ b oof 1979 Herking Group o Shydogp mwhm
eries in dulanog 1l \ : the dote wesded Ter producsion model
sxd apalybiond moisl sasesamant.
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Priorities for collection of these data as considered by the subgroup, are as follows:
8.1.1 Production model
A, Catch

Catoch by species
Catch by area

§1§ Total catch

B, CPUR

(1) Catch per day fished
C. EBffort

Number of fishing deys
Characteristics of different fighing fleets

;1% Wumber of boats

D. Stock definition and range
8,1.2 Analytical model

A, Growth by sexes

(1) seascnal growth

B. Mortality‘by BEXOE

1) HNatural mortality
Fishing mortality

C. Size composition of the catch

8.2 lobster

Some of the more vital statistical needs ligted in spproximete order of importance include
the following:

1 Better fishing effort data
2 Improved size frequency data on an annual basis
3 Improved mepavation of species, i.e,, identification of species in landings.

Specifically, improved fishing effort dabta could include the following:

Catch per trap calibrated for soak time

Duration of trips (as days absent from port)
Numbers of traps

Size and type of traps

Effort for gear other than traps (e.g., diving days)

[ =T e+ ]

The data requirement above will greatly contribute to the assessment of lobster stocks
in the WECAFC area. 'Thesme data should be submitted on a regular basis.

Attempts should also be made to carefully demarcate the location of fishing areas as
well as the estimation of the numbers of vessels,



8.3 Warine Pish

A,ll Artisanal fisheries: ,Statistics on the artisanal fisheries are the most difficult 4o
collect geoause of the varied gear types and many landing sites, Despite thie, the group
recommends that greater effort be expended to improve the quality of the data collected,

B, Industrial fisheries: Most of the industrial fisheries i i i
demersal) take place in countries which already have systems fﬁrtgilfgﬁzfgn(2?1§f§§13220a1
data, Tt ig essential that this information reach the working group on a regular basis

I{ was considered that an improvement of information on composition and magnitﬁd@ of th;
byfcatch of the shrimp fishery needs to be made, It is recommended that contributions
this subject be presented to the next meeting of the working group, .

9.  INTERSESSIONAL WORK PROGRAMME FCR 1980-82

9.1 Shrimp

Future gtock sssessment work for shrimp should concentrate on providing estimates of
growth and mortality parsmeters for uege in analytical models. Tagging studies will provide
these data as well as giving direct evidence of migrations. Of equal importance is the
improvement of effort data for use in production models. Where possible, catch data should
be supplied by species. This will provide date to determine if long~term changes in species
composition have occurred and to calculate production models for each mpecies geparataly.
The work programme also suggests that historical size dats be examined for changes in sige
compogition.

The calculation of available hebitat for shrimp, both inshore habitat that may be used
a8 nursery areas by juveniles, snd offghore habitat that is used by adulits, offers a fishery-
independent method of asgessment. Where other assessment data are lacking or unobtainable,
thig method may be used to gain sn idea of relative production poteniiasl of different aress.
As part of the (uianes-Brazil shrimp tegging project, a survey of setuaries and associabed
artigenal figheries was made in November 1979. For other parts of the Commiggion region
estimates of hectares of offshore habitat by depth zone have been already computed from
nautical chartas. It iz suggested that similar calouletions be made for other areas.

The collection of rainfall and/or river discharge data sppears to be the first necessary
gtep in examining the effect of envirommental factors on annual ghrimp production. It is very
likely that any management of ehrimp fisheries for maximum sustainable yield will need to take
into account annual fluctuations in aveilable yield caused by environmental factors.

9.2 Lobmter

There are several areas of interest that are in need of attention, all of which sre
directly related to proper assessment and management of lobster fisheriem. Perhapse the most
importent factor for lobster management is the proper identification of stocks, i.e., the dis-
covery of the source of recruitment for various national stocks, There is presently o small
programme of biochemical investigation of the genetic differences between lobgter stocks from
various areas in the WECAFC region., This programme is being carried out at Wove University,
Fort leuderdale, Florida, U.S.A. under the direction of Ir. Robert Menzies who has already
pregented some very interesting preliminary enalyses of this work.
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Tnterseppional Work Progranme -~ Shrimp

Tawk Region Respongibility
1. Shrimp tegging Guianse-Frasll Brasil - tagging
French Guiana -~ tagging
UeSefs (WHFS) - training
WECAF Project - coordination
Coastal countries - gtatisitiocg and
tag recovery
Moxi co-U Y. INP-WIEs
2. Collect data on composition of B Colombia INDERERA, Cartagena
catches, 1980 Gulf of Venesuels CIP, Cumans
3. Compile hisgtorical dsta for A1l fisheries National correspondents
1970-1979 on species compogi- WECAFC
tion of catches
4, Compute areas of shrimp habitatb ALl figheries Wational correspomdents
A, Inshore estuaries WECAFC
B, Offghore areas by 10 m
depth interval
5. Compile higtorical data for A1l Tigheries Wational correspondents
1970-1979 on sizme composition WECAFC
of catches
6. Improve effort data for ghrimp All fisheries Hational correspondents
fisheries to provide annual WECAFC
moasures of deys at sea
T« Provide data on rainfall or A1 figheries Wational corvespondents
river discharge data for the WECAFC
period 1970-1979

Thig has been a joint programme in that samples have been contributed by a number of
combries =md the resulits are of importance to all, It is considered that this work can be
done mopt efficlently snd sconomically by having samples snalysed by & central group and the
resulte discussed and vilized by WECAFC. Support of this work by partial funding needs to

be congidered.

Inother vitel sspect of the assessment work is the use of amnual size composition data.
Thisg has generally not been Forthcoming in date presented at WECAPC meetings or if mo only
in limited fTorm. Although it is recognized thet the collection of theme sige dasta will need
the addition of manpower, ite importence in the eveniusl derivetion of mortality and growth

eptimates for lobgter smbocks ip emphssized.

The 1977 WECAFC meeting in Cartagena conoluded that considerable improvement was noeeded
in thes effort date and this was actuelly one of the recommendeiions. This lwmprovement hes
not teken place and, therefore, this recommendation is again included with the following
gpecific requiremenis: data are needed for cabch per day, numbers of treps per boet, average
sogking time, trip duration and size and kind of itraps.

Migration studies are also needed in those regions which may have shared lobster stocks,
and the significance of cooperative tagging studies by those countries in assessing and manag-
ing their lobster fishery cannot be overemphaslsed.



tablaéll the above tasgks and requirements for intersessional work are listed in the following

Intersegsional Work Programme - Lobster

Task Region l ' Responsibility
1. Stoc& identificatign by bio- WECAFC Region Ongoing programme in U.S.4.
chemical and genetic meang (Additional funding needed)

2. Collect annual data on size WECAFC Region National correspondents

compogition of lobster catch

3. Improvements in effort data: WECAFC Region National correspondentes

collect data for 1980 or 1981
ons

1 catch/day

2) number of traps/boat

3) average soaking time

4) trip duration

Sg size znd kind of traps

6) effort by other types of

gear such ag diving
(days diving)

4. Tagging for migration studies WECAFC Region Cooperative studies between
countries as required

The crustacean subgroup congidered specific data submitted for the Colombia ghrimp
fishery and for the Brazilian spiny lobster fishery, and undertook some analyses of the data.
These analyses are reported in the working party reports (Appendixes 7 and 8).

9.3 Marine Fish

During the period of intersessional work, the marine fish working group recowmends
that member couniries of WECAFC be invited to participate in the following activities:

A  The work on tagging of mackerels in the Atlantic, Caribbean and Gulf of Mexico that
needs %o be continued. It is particulerly important to seek the participation of Cuba in
relation to the joint tagging programme now underwey between the United States and Hexico.

Be A workshop to be organized under the direction of experts in the field, to review and
update the techniques and methodologies of sampling and analysis of biological data.

10, OTHER MATTERS

10.1 Extent of Fishing Areas

The need for some estimates of the area of the fishing grounde by broad ecologically
relevant subdivisions was siressed by the meeting that will be useful 4o future working
groups in moving from biomass/unit ares data to estimate total biomass, Although no final
decision was made on the best stratification to be used, the technical secretary was re-
quested to look into the question of the most appropriate and readily available depth zones
to0 be used in such an overall scheme for the WECAF( regiom, to estimate the surface area in
each zone, and to prepare charts for each of the rnational zones (using the provisiommal
designation of unit areas recommended by the statistical subcommittee of WECAFC). Thesme



Intersessional Programme of Work - Marine Fisgh

Task Region Respongibility
1. Compilation of artisanal WECAPC WECAF project and responsible national
figheries statigtics office
2. MAnalysis of artisanal statistics St. Iucia and WECAF project and fishery officials
using the methods followed by Granada of Saint Lucia and Granada
Munro
Other countries WECAF project and national figheries
officers
3, Compile higtorical information WECAFC Responsible national offices
on landings and size frequency
of the four species of
Scomberomorus {on a monthly or
annual basisg
4. Compilation of information on tulf of Mexico TP - Mexico
size frequency and age compo-— and Caribbean NMPS - UeSeds
gition of the Spanish mackerel CIP -~ Cuba
5, Compilation of information on Campeche Bank INP -~ Mexico
the aize freguencies,; ages, CIP -~ Cuba
and selectivity of gear for NUFS ~ UsS.hs
Epinephelus morio
6. Shrimp by-oatch project WECAFC Cuyane - information derived from
TIRC study (responsible national
offices
7. Information on growth of Horthern Gulf HMF'S ~ UsSelo
Tieraps widulatus of ¥exico
8. Direct eastimation of natural WECAFC Responsible national offices
mortality rates from other
than estimates of K »
9, IDemscription of method used Maxico INP -~ Mexico

Ly Mexico in obtaining esti-
mates of natural mortality
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charts would then be sent to the national offices of the coastal countries of WECAFC,-with
a request that they outline on the charts, to the best of their knowledge, the extent of
various resources, e.g.

(a) Shrimp nursery areas
(b) Reefs

(¢) Shrimp fishing areas
(d) Other trawlable bottom
{e) Untrawlable bottom

An exemple of such a $abulation is presented in Teble A, note being made that a some-
what different depth siretification may be necessary for reefs and islands than for the
continental shelves. Availability of suitable charis may be a problem, however,

Table A

Suggested Format for Summarizing Areas of PFishing Zones

Country
and O0~%0m 50 - 100 m | 100 -~ 200 m | 200 m
zone
. Other Non~
Reef area :2;;23 trawlable trawlable gtce. etc. etce
hottom bottom
area in ha etc. etce etc,

10,2 Bgtimates of Potential Yields of Reef Figh

In the Cartagena meeting, great use was made of the estimate by Munro of a production
of 40 kg/ha for the imland aress. A preliminary analysis of the Cuban deocument suggesis
that a figure of around 10 kg/ha is more sppropriate here, and note should be made that in a
addition, the species composition differed considerably from Jemaicen waters whether this
reflects solely zoogeographical difference, or differences in degree of exploitation, is not

clear.

10,3 Marine Turtles

The concern in the region for turtle management can only be realized through international
cooperation, especially in the collection and snalysis of biological and catch data.

The group brings this need to the attention of the Commissionj in particular, note was
made that IOCARIBE is planning a symposium on turtles in San José, Costa Rica at the end of
thig year. In addition, there is a symposium being held in the United States on thig sub-
jeoct at the present time, The group will be interested to follow the results of theme mget«
ings and reiterates the importance felt by other groups in the rational management of this

valuable resource.
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10.4 Hatiomal corpospondoents

The need for WECAFC to heve netiopal correspondents responsible for caryying oul the
tosky identified by the working parties oo fish and crustaceans was identified in the
Cartagens meeting, but no acltion was teken on thiz recommendstion, which im thereiorve re-
emphasized by this neoting. Discuselon emphasized the different rolesm of natimal corres—
pondents and members of the WECAFG working parties. This latter individual should be chosen
at the disoretion of the natimal institute of fisheries as the worker best able to discuss
the sualysen prosenited, The matiomal corvespondents should be those individuals wmost
femiliar with the statintics of the country which will be needed for assessment work. The
technical secretary ig roquested to write to the departments of fisheries of the countries
of the WECAFC region requosting nominaticn of national correspondenis.

11,  RECONMENDATIONS

1.1 Statistios

Congiderable advances have been made in the region in the collection of statisiics,
and their applicatlon in the evaluation of resocurces. At the same dime, it is recognized
that several countries have been delayed in their attempts to improve their statistiocal
pysten by the lack of manpower for collecting information on catches and effort and for this
reason 1t is recommended that the WECAF Project together with the countries comcerned, re—
double their efforts to initiate or speed up the training of persumnel charged with colleci-
ing and processsing of statistics from the artisanal fisheries of the WECAFC area.

11.2 Tyrasinine

It was recognized that one of the principal limitations on the quantity and quality of
information available on the figheriezs of theWECAFC region is the inadequate number of
individuals treined in the collection of figheries statistics and resource evaluation, This
gtate of affairs was the reason for WECAFC at its April 1979 meeting, making a recommendation
to improve thim situation. However, limited funds have so far only allowed a training course
in figheriee statistice for English speaking countries, The group therefore recommende that
in the next intersessional period, itwo training courses be held, one in statistics for
Spanizh speaking countries; the other on resource evaluation for member countries of the
region.

The group urged PAD to intenwify activities leading to the identification of thome
countries which could host such meetinge, the funds to finance them, and the most convenient
dates for holding them.

113 Revision of nstional fimheries evaluatiocn

The group noted with satisfaction the considerable quantity of valusble information con-~
tained in the OCuban report on resources. Since thia report was the resuls of & joint initia~
tive between FAO and the Governwent of Cuba, the group reocomnended that PAD intenmify its
collaboretive efforis with other comniries of the WECAFS repmoa Lon 1O encearage the preparation
of mimilar vesource documents o thal prepered by Cuba.

1.4 Support for the Intersesmional Programme of Horl

Hith the objective of facilitating the execuiion of ths activities of the working groupm
on Tigh end crustaceans Guring the next intersessional period, the participanis yegormsnded
to the member cowntries of WECAFC 4o support, in ithe mosgt affeckive menmer pﬂﬁﬁl@lﬂg the pro-
gramme of intersessionsl work contained in the body of the raporh.
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11,5 Workshop on Spiny Lobsters

It is recommended that the WECAF project crgenize and carry out & two-day workshop on
menagement of spiny lobster. The workshop could take place in San Jos8, Costa Rica, at the
asane time as the 23rd Annual Heeting of +the CGulf and Caribbean Fisheries Institute in Novem=
ber 1980, 4o review the avallable information on the biology and fishery of spiny lobsters.
Thie meeting should invite the fisheries administrators and scientists of those countries of -
the WECAFC region who have lobster fisheries, and who might benefit from the most recent
%echnical information and discussions on the problems of menagement and regional cooperation

with regpect to lobsters. The WECAF project shonld provide the funds to0 organige, finance
and carry out this workshop.

11.6 Organigzation of this and future Meetings of the Working Group

The success of meetings of the group depends not only on those respomsible for orgeniz-
ing the meeting, but also all of the participants. It is recommended that in future, those
individuals nominated as national correspondents make an effort to reply more rapidly to
communications from both the Technical Secretary, the regiomal project in Panama, and those
other countries involved in the working group and intersessional activities, in order Yo
facilitate adequate planning of future activities of the groups.
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APPENDIX 2

nde

Second Joint Meeting — Mexico City, 26-29 Hovember 1979

Tiem

1.  Opening of the joint meeting
2. Election of a Chairmen

3. Adoption of the Agenda

4. Happorteurs

5. Examination of the conclusions and recommendetions of the first joint meeting of the
Working Groups, and subsequent progress

6. Subsequent revisions of evaluations carried out im the first joint meeting
6.1 (eneral revision
6.2 MNeeting of the Working Oroup to evaluate the shrimp fisheries of Cuianas—Brasil
6.3 New evaluations since the Cartagens meeting

Te Shered resources

8. Statistiocal date needs

9, TIntersessional work programme for 1980-82

10, Other matters

11. Recommendations

12. Approval of the report
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APPENDIX 3

Statistical Information on the Mexican Fisheries Sector

During the last few years, the fisheries sector has showm a spsed of development supe-
rior to all other sectors of the ecomomy. This is particularly important since overcoming
the obstacles which lie in the path of catching, processing and marketing in this sector,
will allow an accelerated development, above all when one considers the large potential of
resources, both in warine and fresh waters. The diagnosis, evaluation and planning in this
sector require systematic information as a basis for programming snd development.

Tt should be noted that the systems of collecting fisheries data sre still in process
of development, which is the reason why the existing figures represent only a part of the
whole, There are a number of lines of evidence that support this comtention, of which we
give the following examples, The figures for annual catches up wntil 1977 referred to those
landings recorded by the existing local fisheries offices in the country, but a survey car-
ried out in 1978 for the Depariment of Fisheries showed that there were as many as 775 Tish
landing sites, both on the sea coast, and along the shores of inland bodies of water, whose
production was not registered in the normal monitoring of catohes. Also, a high proportion
of landings was marketed and consumed locally in sites where, even if there was a fisgheries
office in the locality, for various reasons, they did not enter the statistics. 4s a result
of the above investigation, it is estimated thet approximately 80 000 tons are landed which
do not reach the official statistics, It is worth noting that these statistiocs are compiled
by the Directoreate of Plamning, Information and Statistios of the Department of Statistics,
based on report from the 149 administrative offices, of which 81 are on the Pacific coast,
48 on the Gulf and Caribbean, and 20 in the interior,

The Department of Fisheries uses two classes of statistics on the fisheries sector: the
first based on the fresh whole weight of {ish at the time of capture; the second iz the landed
welght in port, without comsidering the losses inourred at mea. (For many species a certain
amount of processing of the catch occurs before it reaches the port of landing.)

It is useful to wern that often the statistics do not strictly correspond to "landings"
until somewhet later, since included under "landings" are species in a great variety of forms,
such as shrimp, dried or in a powdered form, sharkfins, bones, tails, etc.

The mtatistics on fresh whole weight refer uniquely %o the volume, and are calculated
following the coriteria used by FAO, applying conversion factors to all registered species.
These factors were revised by the Directorate of the National Tnstitute of Pisheries and in
1977 were used as a base to elaborate the statistical presentation for the years 1973-1977:
1973 was the earliest year for which the necessary records were available for this calcula-
tion.

This mode of presemtation of statistics is used for several reasons: principally, as
a base for international comparisons; to be able to caloulate the fishing pressure being
exerted in a given fishery; to allow quantities $o be added using & common unit of measure—
ment, independent of the different regional forms in which a product occurs (e.g., whole fro-
zen shrimp, fresh headless, dried, powdered,etc.), and to allow us to evaluate the total pro-
duction of a given species, taking into account the meens used by the fisheries authority to
regulate its fishery. With respect to this, the most notable example is the oyster, a spe~
cies for which the most advisable policy is to determine a conversion between shelled forms
and the product without shell,

With respect to the statistics on exploitation in terms of the landed welght, it is
important to note that several concepts have not remained constant over the years, because
since 1973, the separate recording of fish oil and meal in fish landings was abandoned, in
favour of recording the primary material that went into its elsboration: industrial anchoveta
and sardine, unprocessed fish and by=catch, among others.
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The figures presented in the statistiics fundamentally refer to the fishery with com-
mercial gear; including catches made in inland and marine fisheries with authorigzed fishing
permits by national vessels, With the reservations mentiomed with respect to coverage, they
include both the indusirial and artisanal fisheries, and exclude sports cetches, catches for
research purposes and fish ceumght for melf-consumption.

With respect to the figures on vessels, these originate from the National Registry of
Fisheries,; which has an sdministrative system now being revised to allow it to carry out
simultaneously its informational objectives, since at the moment it covers omly ome part of
., its potential scope, which does not, at present permit it to carry out its objectives in a

permanent and opportune fashion. At the present time, 28 555 separate veossels have been
recorded at the natiomal level, of which 3 298 are greater than 10 toms. With respect to
their geographical distribution, of the total of larger vemsels, 1 784 occurred on the
Pacific coast, and the 1 514 remaining on the Gulf of Mexico and Caribbean. The total of
smaller vessels is divided imto 13 941 on the Pacific coast, 10 861 on the Gulf of Mexico
and Caribbean and 455 from inland waters.
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APPENDIX 4

Agreement Reached at the Last Session of WECAFC (April 1978)
on Catches and the Classification of Small Vesgols

1. Collection and forwarding of information on ocatches

Due to the growing imporiance of foreign vessels operating in zones of national jurigw
diction, either under liocence or lease, the Commission considered it necessary for countries
to collect and transmit information to FAO under three headings (paragraph 14 of the report):

(a) Catches landed in national ports (by national or leased vessels)

(b) Catches landed in foreign ports (by national or leased vessels)

(¢) Catches landed in national ports by foreign vessels

2, Collection and forwarding of information on sports and recreational catches (paragraph
15 of the report).

Due to the importance of this category in the WECAFC reglon, it is suggesited that in-
formation on sporis and recreational catches be published in the ordinary statistical
publications of FAO,

3. Claszification of small vessels

Countries should classify small boats of less than 5 tons according to their length,
rather than by tonmnage, indicating the horse power if they are motorised. ‘



EPPEIDIX 5

Status of Fralustion of Stocks

Summery of Results of 1977 Working Parties

(a) FIsH Key: HSY = maximum sustainable yield
COUHTRY & SUB-Z(HE SPECTIES HETHOD EVALUATION COHMENTS
Hexzico Red Grouper ? MSY = 13 000 éERP)
Campeche Bank (Epinephelus /R MSY = 35 000 (Klima)
morio
Hexico Spanish ? HMSY = 10 000 ng)
Hackerel /R MSY = 5 000 (Kiima)
Scomberc—
HMOTUS BD. )
Gulf of Hexico & Demersal ZB/2 As in Klims Based on biomass estimates
Southeast U.3. coast fish from trawl surveys
Caribbean Islands All meritic Exponential HSY = 40 kg/ha Based on Munro's assessment
species catch-effort of shelf avea of Jamaicen Fisheries
modal
Demersal Demerssl HESY about ¥W.G. Considered V4 & conserva-
species V.@, of total neritic tive estimate of demersal

potential, or 10
kg/ba (Klima)

potentisl

Continental shelf of
Central & South
Americsa

All neritic
species

ZB/2; also
by anslogy

with Jamzican

estimates

Hostly a8 in Klims

W.G. found large differences
between methods for Colombis
and Venezuels




APPEIDIX 5 (Comt.)

(B) sERTMP
COURTRY & SUB-ZONE SPECIES METHOD EVALUATION COMMENTS
Horthern Gulf of
Hexico
(2) Tampico fishery | P. aztecus o given conclusions
{(b) Campeche fishery{ P. duorarum Exponential MSY = 22 900 - 24 900 | Slightly underexploited
UsSe + Fully exploited
Mexican data
(¢} Gomtoy fishery Sicyonia Exponential MSY = 1 600 % Fishery changed from almost all
brevirostris P. brasiliensis in 1960s to
P. bresilien- U.S. data fi‘!SY== 100 000 b mostly S. brevirostris after
Bis 1974. (Fleet size at or beyond
fusy level)
Hiecaragusn Tishery Exponential MSY = 3 800 ¢ Close to HSY
Colombian H.E. Exponential HSY >750 ¢ Slightly underexploited
fMSY:’s 000 days
SeWe MSY = 1 000 % Fully exploited
Gulf of Venszuela P. schmitti HSY = 500 ¢ At or beyond HSY
Teunite Sy = 8 000 days
shrimp )
Exponential
P, subkilis HSY = 3 000 %
Pe brasilien~ fESY >40 000 days
sis
P, notialis
Torown shrimp) Close to MSY for brown shrimp
East of Isls de Exponential MSY = 500 %
Bargarite fHSY’“ 9 000 days
HSY = 1 600 1% Close to MSY

Contoy fishery

P, brasilien-—
=is

sclmitti
subtilie

notislis

il

f}!ISY = 100 000 h




APPENDIX 5 (Cont.)

(¢) LOBSTERS
COURTRY & SUB-ZOHE SPEGIES HETEOD EVALUATION COMMENTS
Bahames Spiny lobster | Bicmass Little Behama Bank (1976) | Potential productivity of whole
inventory 321 1b/mile? Behamas = 6 800 7
Great Ba.hamazBank
50 1b/mile
Florida Spiny Lobster | Exponentiall MSY & 1 900 © Historical yield 2.000 = 3 000 %
fMSY = 160 000 traps Poor fit to exponential model
Puertc Rico and Spiny Lobster | Schaefer HSY & 234 % Catch close to MSY in Puerto
U.S. Virgin fysy = 6 500 nasas Rico
Islands
Puerto Rico and Spiny lobster Cmax = Puerto Rico HSY = 277 % Near MSY
U.S. Virgin 0.5 ¥B Virgin Islands MSY 2 143 t
Islands ¢ )
Venezuela Spiny Lobster ? Cobo de Barany et al. fHSY exceeded
(1972) )
Brazil Spiny and Production [MSY & 8 800 t p Considerably overexploited
Smooth~tail model? fMSYa 18.8 x 10~ trap
Lobsters days
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APPENDIX 6

Results of the Meeting of the Working Party on the
Shrimp Fisheries off the Cuianas-Brazil

1. (Ceneral

A Working Group to assess the state of exploitation of the shrimp fisheries off Guianas-
Brazil, determine suitable management measures and define research needs and priorities was
convened in 1979 by the WECAF Project in Panama City, Paname, in April.

Representatives from seven countries fishing in the region participated in the meeting,
and nineteen documents covering various aspects of the agenda were comsidered,

20 Summarized Results

2.7 Stock svaluation

Although abundance indexes for Venezuelan and Brazilian fleets operating in the extreme
arsas of the region have not shown any decreasing trend, Tleets fishing in the central part
{(Guyana, Suriname and French Guians) have experienced marked reductions in their c,p.u.e.8,.
Decreasing values have been recorded Ffrom 1969 onwards,

The analysis of catch and effort data, covering practically all fleets operating in the
zone between the Orinoco end Amazon Rivers, during the period 1960-78, suggests that the
fishery is now fully exploited and the number of shrimpers presently in operation is near
the estimated maximum the resource could support.

2.2 Managgmen%

The Working Party agreed that there ars reasoms for adoption of a common management
scheme by coastal countries concerned, The Party recommended that such countries consider
the adoption of common management measures and regulations to protect small shrimps (limited
fishing in pursery grounds) and control the amount of fishing effort (fized number and type
or boats licensed to fish).

2.3 Research needs and programmes

The Working Group agreed that thers are two subjects that need to bs covered in priority
in any future research programmes

- Tishery statistics
= ghrimp tagging

2.3,1 Fishery statistics

The meeting was compelled to do a rather crude analysis of catch and effort statistiocs
due %o inadeguate information available on species compositions, artimanal catches and fishe
ing grounds,

To correct this situation the Working Party reccmmended to improve data collection and
reporting a8 to have an uniform and cunsistent set of data., It also recommended to establish
a common reporting systbem.



The Party requested that the WECAF Project assess the sultability of the ongoing statise
tical progremmes carried out by the countries participating in the fishery and propose improve
ments to be made to such programmes to gatisly requirements arising from the adoption of a
common reporting system. Results of such study need to be submitted for consideration to the
Pgﬂi&l;ﬁt ;fox-king Parties on Stock Assessment of Shrimp and Lobster Resources and Fighery

a 030

As regards the distribution of statisticel information to permit users from various
countries partiocipating in the fishery to have easy and timely access to it, the Party con-
sidered that only & central data bank (wnder a regional and wnbiased body) could opportunely
provide the informetion required. The Working Perty requested that the WECAF Project convene
& group to develop a proposal to establish a Central Data Frocessing System and estimate the
cogt of implementing such system. Results of the study will be considered at the next meet
ing of the WECAFC Working Party on Fishery Statistios,

2:3.2 Imternationel cooperative tagging programme

It was considered that a tegging programme will provide much of the missing information
on growth rates, mortalities and species distribution to be used in a better assessment of
the state of exploitation of the resource.

The Vorking Party recommended that countries participating in the fishery cerry out o
cooperative tagging programme, Such programme could be done with the assistance and coor—
dination of a reglonal body such as the WECAF Commission or WECAF Project.

The Party also requested that the WECAF Project establish (before October 1979) a small
working group to prepare a proposal and a planm for this tagging progremme.

In order to obtain the best results from this tagging programme a short survey of nur—
sery grounds and artisenal fisheries in the ares needs to be made, The Party obtained the
assistance of the Southeast Fisheries Center of Miami (U.S.A.) to perform the survey. In
this respect it also suggested that the WECAF Project could collabormte in this work.

Provigsional commitments to participate dn the programme were obtained from Brazil,
French Guiana and the U.S.A., Frenoh Guisnae will start offshore tagging in late 1980 and
Brazil's participation is proposed for 1981. The U.S.4. can provide expertise in shrimp
tagging, troining for tagging operators and processing of recovery date.

2.4 Report on shrimp fisheries of Guyepse and Suriname

Guyane and Suriname were not represented at the meeting end informetion svailsble %o
the Party only pertially covered 1977=78.

3o R@ROT":L&& ‘
A preliminary report was distributed to participants at the emd of the meebing.
A more elaborate draft version wes ciroulated for bcm@m:a at the end of Angust.

The corrected version together with documents submitted will be included in the "Procsed~
ings of the Heeting".
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APPENDIX 7

Crustacean Sub-group Repori

The sub=group on crustaceans reviewsd new data on crustaceen stocks and swmerized
existing and new information for imclusion im this report.

New data presented at this meeting included:

(a) The report of the WECAF Working Group on the Guianas-Brazil Shrimp Fishery,
which included an assessment of the stocks;

(b) The results of stock assessment of five species of shrimp in the U.S. Gulf of
Mexico (P, aztecus, P. setiferus, P. duorarum, H. robustus, and S. brevirostris);

(¢) The results of stock assesements of shrimp on the shelf of Cuba;
(d) Date on two Colombian shrimp fisheries;
(e) The results of fishery surveys for spiny lobsters in Jamaica;

(£) The resulte of stock assessment for spiny lobsters in U.S.A. (Florida, Puerto Rico
end U,S. Virgin Islands).

(g) A report on the spiny lobster fishery of northeastern Brazil, which included an
assessment of the stocks;

(n) Data on the spiny lobster fishery im Nicaragua.

These reports and date indiocate that a considerable number of new assessments of crug-
tacean stocks in the WHCAFC region have been mede since the lest meeting and existing assess-
ments are being updated (Table 1).

Aspessments based on production models continue %o be the most used, because catch and
effort data are more resdily available than other kinds of information. Efforts are being
made to improve the data and enalyses through such mesns as more precise measures of Tighing
effort, information on species composition of the cosich, mensures ¢f fishing power of difw
ferenmt vessel types in order to standardize effort, calculating directed (io species) fishing
effort, and inelusion of the effects of envirommental variables in production models, These
techniques follow meny of the recommendations® made at the 1977 Cartagens mecting.

Stock assessments using produoctiion models are generally the first kinds of fishery assesg-
ments to be made, and provide administrators with information on the potential yield of a
wtock and the associated level of effort. Tt should be noted that the production models
fitted to most of the shrimp stocks are flat-topped and indicate that nearly the same yield
can be obtained over & rather wide range of fishing effort, '

Analytical models have been applied to crustacean stocks in the WECAFC reglon by Mexico
and the U.S.A. The tagging work proposed for the Guianas-Bragil fishery would also provide
data to use in analytical models. While the results of current studies are preliminary,
these methods promise to provide additional useful information 4o administrators. For example,
the effect of harvesting small shrimp, and the effect of changes in fishing effort on yield
can be examined through the use of anslytical models,

The crustacean subwgroup reviewed the results of stock assessments that were submitted
to the meeting and that were available in previous reports.

These results were summariged in Tables 1 and 2, which report on the conclusions of
production and analytical models and the estimates of parameters made.



Table 1

State of Evaluation of Crustacean Stocks
Swmmery of Resulte of 1979 Working Pariies

SHRITP
COUNTRY & SUB~ZONE SPECIES METHOD EVALUATION COMMENTS
Campeche fishery P, dvorarum Exponential HMSY 26 400 % Slightly underexploited
Hodel fHSY 10 000
Hexiocan data days
Colombia H.E, P, notiaiis Evolution of | MSY ¥ 750 ¢
P, schmitti catches fysy '-"-2 000 Probably overexploited
P. brasiliensis ays
Colombia S.W, Bzponential HMSY = 1 000 % Fully exploited
Hodel fESY = 7 000
days
Guiznas- P. brasiliensis{ Catch versus | Potential Production model not applied because
Brazil fishery P, schmitti total number | Yield of multispecies nature of fishery and
P, subtilis of vessels = 15 000= lack of catch and effort dats by spe-
P, notialis 20 000 % cies. Close to full exploitation
Cuba (sub-zone A) P, notialis Production HSY 2 6 000 % Fully exploited
P, schmittil Hodel

mggm



Table 1 (Comt,)

et

HSY = mazyimum sustainable yield

LOBSTER
COWITRY & SUB-ZGHE SPECIES HMETHOD EVALUATICH COBBENTS
Bahames Spiny Lobster Biomass Little Bahama Bank Potential productivity of whole
P. argus inventory (1976) 5 Bohamas = 6 800 t 7
321 1lb/mile
Great Bank
50 1b/mile
U.S.A./Florida P, argus Exponential| HSY = 7.3 x 106 1b Beverton and Holt and bioceconomic
Production (3 311 %) model also applied. Fully exploited
Hodel
Puerto Rico end ’ P. argus Biomass HSY = 0.83 = 106 ib| Catch and effort date not suitable
U.S. Virgin Islends - inventory (376 t) for production model. Fully
exploited
Brazil P, argus + Production | MST= 8 800 % Considerably coverexploited
P. lacvicauda | Hodel Ty = 18.8 x 10
trap days
Jemaice (Island P. argus Sample (Recent annual Probably exceeding MSY
shelf) survey yield) 200-220 t
KEY:



Table 2

Available Data and Parameter Values for Stock by Country, Sub-gone {where Applicable) and Species

Hote: For production models just show dates when data are available, and list data separately.
For the rest, insert parameter velue where available, indicating detes (where applicable)

and references by footnote.

CRUSTACEA
Pr:doggion Analytical models Biomass estimates
Growth Hortality
£
s 8 e e
& g o
Country Sub-zone Species ad g o & - 1 e Bo B
alde|g™ |5 K zZ | H Py | ELC 1 5
< + B Sax Py
E~] ﬁ o o ,—«?/ t g ~<
© o qs e c @
$2 8o |88 |¢ g
I3 A | B =
LOBSTER 1965 |, |#ST={190 mm| 16| 1.5 w40 | .32[1.6 | .28 |75m gg -
U.S.4. Florida |[P. ergus ~78 3311 t14.7 kg| =25 | =1.51 { =83 [=1.11] 5.2 | -.73 ’
107 -
Brazil ng:}:e&sf P. argus 12% 4 | HST={195 mm| .19 .28| .29 | .3 |1.53] .51]|78. 125
& 3800 -39 1978
SHRTHP 211 Per month 115 141
Hexiceo Campeche |Hosily P. 1956 ] HSY ojfum B4 1 LAT A7 - .13 EE
duorarum -4 24 900 .6
% g 4 wmon{ /7 mon
P, setiferns 961 .32 .24 : Klime and  Beni
-1.08 -6 1968 ningo
P. setiferus 651 .16 .40 Klime
90 | ~.48 -.48 1974
P, aztecus 481 .21 .29 Klima
. 9
P, ducrartm 881 .08 .64 Rerzy
~1.08) =. 4 - 32 1967
P. duorerus Agy 32 12 Costello and Allen
=2 | =edd | -.23 - 11968
401 .04 .36 Be 196
-.28 | -.08 rry 1969




SHRTMP

Tyveluation of Colowmbian sheimp resourced

Fvaluation of Colowbian shrimp rescurces vere carpied out in two areas: one 10 the north-
west and the o%her to the southwest of the Atlantic coast. Both fisheries correspoand to
unite of populetion considered as independent. In the southwestern ?@giun the catohes are
predominantly pink sheimp (P. ducrarum) and white shrimp (P. schmitid }e  In the northwesty
ares, catches consist of pank &h*zmp, pxnk spotied shrimp (P Drasiiiensis) and white
shrimp. In both aresp, the pink sbrimp hes been prgdamxnan” in the lasi few years repre-
senting 96.9 percent of the catch in the nerthwest, and 94.4 percent in the southwest. The
white shrimp has made up 1.6 percent and 5.6 percent in the two areas respectively. Pink
gpotted shrimp made up 1.5 percent of the catch in the northwest stock, Information on
1977 and 1978 landings has peen added to that presented on catch and effort at the Cartagens
meeting in 1977, as well as partial information from the 1979 fishery,

Rortheast zone

In Table 3 and Figure 1 the information used in the analyses is presented. A production
model wag not coneidered to be appropriate for the fishery because despite the lack of a
significent decline in abundance with increasing effort, there has been a notable decline
in catches although the effort has remained relatively comstant during the last two years,
Because of this, estimation of the MSY and the corresponding effort level at MSY would be
quite inappropriate. However, an analysis of the historical evolution of the production in
this area permits one to conclude that probably {the fishery is now taking place at an ine~
tensity greater than that corresponding to the MSY level., Although the preliminary statiste
ica Tor 1979 indicate an increase in catch per unit effort, it seems likely that the observed
fluctuations are more related to an environmental effect, than to an effect of exploitation,
On the other hand, we do not have sufficient evidence to establigh the effect on the resource
of the fishery in the Gulf of Venezuela. However, the fishery in the Gulf of Venezuela is
mainly concentrated on the white shrimp, which represents a small fraction of the catches
off Northeast Colombia. In general it is suggested from the limited information available,
that an average catch of about 750 tons and a fishing effort of arcund 4 500 days absent
from port could represent the maxiwum axpectatim for returns from this rescurce.

Southwest zone

The information available for 4his srea ip presented in Table 4 end Figure 2. Inclusiom
of information on CPUE and Fishing effort for 1977 and 1978 shows a betiter definition of the
eate of decline in abundance with effoert. Anelysis of the present staite of the fishery using
the exponential model establishes that the HSY will be of the order of 1 000 tons with a
fishing effort of 7 000 days sbsent fron port.

Conclu&iqg

The resulie for both zones are in agreement with these reached during the Cartegena
meeting in 1977. It was necessary to group the inforestion e produotion of all speocies
s#ince the statistics on Tishing effort are not reporited by speclos. Since 4here are difw
ferences in the reproductive potential of the specles in question, it ig possible that the
combined MST from the fishery could vary i¥ analysed sepnrately by spscies.

In the report of the 1977 Cariegens meeting, inxQVM&%ian was presented on the alze of
landed shrimp. The information wes grouped for sll species capbured in both sress. It is
important o note that the species being conpidered reach different meximum sises. In

lable 5 separate sstimalus are given of the wean lengths for the two wmost imperiant opecies,
These were calonlated uving o weighting for capiuves according to sise. It is felt that
the reduction in mean wvise of the pink shvimp in noth fishing arvess is due to the inclusion
of smaller individuals in the commeralisd  wrodusi ’ Hivh the infwesedion avalleble
oo this meeting, &% wes wet Desible fo Q&ﬁé}mﬂAW&% on the bictepical ochongon in




Table 3

Shrimp Fighery on the N.E., Caribbean Coast of Colombia: All Species Combined

Total catch Efforg CFUE
Tear (wholP ?hrlmp) (numver days at sea) (kg/days at sea)
1972 623.0 3 453 180.0
1973 492.8 2 942 167.5
1974 665.6 3 875 171.8
1975 655.5 4 323 151.6
1976 1038.4 4 249 157.0
1977 815.6 5 117 159.4
1978 518.1 2 089 126.7
1979 (499.9) (2 677) (186.7)

Table 4
Shrimp Pishery on the S.W. Caribbean Coast of Colombia: All Species Combined

Y Total catch Effort CPUE

ear (wholﬁ shrimp ) (number days at sea) (kg/days at sea)
1972 1 109.6 7 260 152.8
1973 1 042.8 5 569 187.2
1974 1 003.0 7 738 129.6
1975 992.5 T 713 128.6
1975 853.8 6 592 129.5
1977 930.2 7 940 117.2
1978 973.9 9 291 104.8
1979 (666.8) (5 842) (114.1)

(Data for 1979 only included the fishery up to September)

Table 5

Mean Annual Size of the Shrimps (P. duorarum and P, schmitti) from
Catches on the Colombien Caribbean Cosgt in 7977 ana 1978

()
Pink (P, duorarum) White (P, schmitti)
1977 1978 1971 1978
Seie | 131,31 124,58 150,48 150,40
NEo | 123.43 119.42 144.35 14613




the sizes of individuals of different species whether it is because of exploitation or be-
cause of the method of operation of the fleets in the two areas,

LOBSTER

Production model analysis for Brazilian rock lobster stocks

Data from the commercial lobster fishery in the northeast of Brazil were available up
to and including 1977. Total effort in that year was 28.62 million trap days, which is con-
sidered greater than necessary to harvest the maximum sustainable yield. The 1977 data were
included in a revised calcoulation of MSY both for the total area and for the two sub-areas
separately (Figures 3 and 4):

£

Area nsy Tusy

411 Wortheast Brazil 8.8 x 10° 4 18.8 x 106_ traps/day
Northeast Brazil (south of Cabeo San Roque) 2.0 x 10° 4 5.2 x 106 traps/day
Northeast Brazil (north of Cabo San Roque) 7.3 x 103 t 14.6 x 106 traps/day

The estimates calculated for the sub-areas separstely were slightly higher than when
the data for the two sub-areas were combined. The separate estimates indicated that over-
exploitation is most serious in the area of the western northesst coast north of Cabo San Roque
(6°8), where 1977 effort was 50 percent more than thet necessary to harvest the available
yielde
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APPENDIX 8

Marine Fish Suberoup Report

. The meeting received reports of recent sssessments done in the United States of Mmerica,
Mexico and Cuba, The basic data on which the agsessments were baged, including estimates of
population parsmeters, are given in Teble 1, while the results of the assessments sre sum-
marized in Table 2,

United States of America

Several new assessments were done for stocks in the U.S. fishery zone in the course of
implementing extended jurisdiction. In most cages, however, there were no new data and there-
fore not sufficient basis for straightforward assessments, so some quantities (e.g., natural
mortality rates or recreational catches) had to be more or less guessed in order to arrive
at egtimates of potential yield and present level of exploitation.

For the stock of croaker (Micrmggggmi&w vndnlatug) in the northern Gulf of Mexice, it wes
pogsible to emtimate natural and fishing mortality rates and perform an analytic assessment
{albeit in two versions, because of uncertainty as to the growth scheduls).

Attempts to estimate the MSY of the entire groundfish (Sciaenid) assemblage and the reef
figh aggemblage in the northern and eastern Gulf of Mexico by means of surplus production
models produced poor fits.

At present only the menhaden (Brevoortia spp.) stocks in the UeS. zone are well kmown
ag regards population parameters. The groundfisgh stocks in the Gulf of Mexico are monitored
by regular trawl surveys. Research on the mogt important outstanding questions im in progress.

Mexico

Mexico has greatly increased its activities in fishery research as part of the country's
ambitious fighery development plan, but for the most part the resulis are not yel available
in the form of completed assessments.

The meeting received a paper on Spanish mackerel (Scomberomorus maculatus) and a summary
of o paper in press dealing with the red grouper (Epinephelus morio) on Campeche Bank. Both
deseribed analytic assesements in which the rate of total mortality was estimated from age
compogitiong of the catches and the nabural mortality was estimated by reference to other
life higtory parameters, so that the cupvent fishing mortality rate could be obtained by
subtraction. The procedure used to estimate the natural mortselity rate is fairly complicated
and not well lmown, go the group decided to consider it in detail at the next meeting (Bee
recommendation below).

In the case of the ved grouper, there was gome doubt that the total mertality rate esbi-
mated from the age compomition of the csteh was acourate; since the fish are caught on hooks
thet ave highly selective for a certain size range. MNoreover, the fish appear to segregate
by size to some extent, so the uwnweighted sum of catch samples from different grounds may no®
accurately represent the true size distribution of the sbtock.

Cuba

The thorough discussion of fishery statistics at the Cartagena meeting in 1977 showed
that Cuba had by far the most detailed and complete statistice in the region, o in prepara-
tion for the present meeting FAO asked the Centro de Investigaciones Pesqueras in Havana to
combine its deta snd sssessments in the form of & comprehensive review of the fishery resources
around Cuba and their etete of expleitation. The result wap an outstanding study whose
methods and remults show how much can be dome even in the generally difficult cirgzwnﬁtancew
presented by the figheries of the WECAFC region. The group greetly appreciated this contribu~
tion and greatly regretted that due to travel difficulties, no one from Cuba wae present at

the meeting to discuss it,
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Wearly all the Cuban assessments of fish ghocks were analytic. The total mortality
rate was estimated from age or size composition and the natural mortality rate M values esti-
mated from the growih rate using the average M/K ratio for perciforms and the state of exploi-
tation derived from yield-per-recruit computation. In conjunction with the detailed Cuban
catch statistics, thig procedurs provided estimates of maximum sustainable yield, and stock
gize asg well, The only oriticiem levelled at thig procedure is with respect to the heavy
reliance placed on estimates from other areas and related species (esp@cially the usme of
M/K = 1,7 for perciforms). An abttempt 0 upgrade assessments in the region will depend %o a
large extent on the availability of independent estimates of parameter values for growth and
mortality for the mein commercial fish species, Table 1 compiles estimated values from the
literature Tor those species for which information was presented at the meeting. To a large
extent, these values sghould be regarded as rather tentative also, and where possible, new
egtimates made for each local fishery rather than adopting these values as standards.

Mogt of the fisheries in the WECAFC region are mixed gear, mixed species artisanal
fisheries in which the catches are fairly stable and congist of small quantities of many
gpecies. Figheries of this sort normally cannot be appraised well by the gtandard methods,
and attempts to do so require large amounts of detailed catch and effort data, The Cuban
method, on the other hand, is lems liable to multi-species problems, and it in fact requires
the mtable catch levels that stymie some procedures baged on meries of catch-per-effort data.
It is thus ideally suited to the region. At a minimum, it can provide a rough estimate of
the gtate of exploitation on the bamis of one careful field investigation of the age compogi-
tion and growth schedule of a stock, with no data whatsoever on fishing effort (aside from
the knowledge that catch and effort have been fairly stable for several years beforehand).

The weakness in the procedure is the manner in which the natural mortality rate M had
to be estimated in most cases, i.e., on the basgis of the observed growth rate K and the mean
value of the ratio M/K for some taxcnomic group including the species in question. This
ratio does in fact vary much less than either its numerstor or its denominator, but values
for individual species can differ from the group mean by a factor of two or three, and an
error of this size in the estimate of M will usually produce an even larger error in the
final results of the assessment. The value of M/K of 1.7 for perciforms in Beverton and
Holt's paper for example, comes from three separate estimates only, two of which were for
temperate region freshwater species.

Given the attractivensss of the Cuban method in all other respects, the meeting recog-
nized as an important task the development of alternstive procedures for caloulating M from
other 1ife history parameters and decided to congider the problem in detail at the next
segsion. Specifically, the mesting

Recommended that ites membsrs should ponder and research the problem of deduwsing the
value of M from other life history parameters and report their findings to the next session.
In particular a Mexicen scientist should present an account of the procedure referred 4o in
the Mexicen pepers and how it has been spplied in Mexican assessmente.

It should be noted thaet while the common belisf is that the ages of individual fish
usially cannot be determined In tropicel aress, by now a large number of species have been
successfully aged in Mexico, Jamalca and Cubs, so sge determination should not be an obstacle
to widespread application of analytic techniques in the WECAFC region. On the other hand, it
was reported thet rings are very indisbinet in some species off Guyans, so this epproach may
not be feagible uwniversally, particularly in the southern parte of the region.

leads for Wisheries Statisticwm

te  Artivansl fisheries. Statistice on the artisansel fisheries sre the most diffioult to
collect because of the varied gear types and meany lending sites. Despite this, the group
recomnends that greater effort be expended to improve the guslity of the data collected.
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2 Indugtrial fisheries. HMogt of the industrial fisheries in the region (pelagic and demer—
sal) iake plsce in countries which already have systems for collection of statistical data.

It is esmsential that this information reach the working group on a regular basis, It was
congidered that an improvement of information on by-catch of other gpecies in the shrimp
fisghery needg to be made, It is recommendad that contributions on this subject be made to

the next meeting of the working group.

During the period of intersessional work, the marine fish working group recommends that
member countries of WECAFC be invited to agree to the following pointss

1o That the work on tagging of scombrids in the Atlantic, Caribbean and Gulf of Mexico
be continued. It isg particularly important to seek the participation of Cuba in relation to
the joint tagging programme now underway between the United States and Mexico.

26 That a workshop be organized under the direction of experts in the field; to review
and update the techniques and methodologies of sampling and analysis of biological data.



Table 1
Available Dete and Paremeter Velues for Stocks by Country, Sub-zone (where applicable) and Species
Note: For production models just show dates when data are available, and list date separately.

For the rest, insert parameter value where available, indicating dates {where spplicable)
and references by footnoie

HARTHE FISH
Production
models Analytical models Biomass estimates
5 8 B CGrowth Hortality o~
ON £ 3 o~
Country Sub-zone Species A 8- 13z @ - 3
BolEoi® P I ) 1 T b B, B
SE1EE) ] EE (e . , aw
s | 1A < K z u P / g |{em) {em =
[3] = K t L RN
sont ool @ © c t @
ST1ET 18 |8 () )| /o) |2
o = =
. Scomberomorus 1973~ 58.3 6.48 . 35 3
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Scombercmorus 102,6 R . 53 57,0 /
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- . Scomberomorus X 55,8 0B~ 1 0.2~
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Table 2

Status of Bvalustion of Stocks (Marine Fish)

Country and . .
sub-zone Species Hethod Bvalusation Comments
Cuba {ghelf) Bizjaiba Y/R MSY = 5 000 % Gulf of Batabano
{iut janue synagris) Schaefer Fear full exploitation
Cuba (shelf) Roncos Y/R MSY = 2 500 % Eé/E{ taken as mean for percoids; assess—
{Haemulon spp.) Hear full exploitation ment rough
Cuba {shelf) Pargo criollo ¥/R HSY = 1 500 % H/X taken zg mean For percoids
{Lut janus analis) Hear full exploitation
Cuba (shelf) ScombeTomoTus &pp. /R HMSY = 3 500 4 Hearly 2ll parameter values calculsied
by analogy
Cuba (ghelf) Clupeids Primaxy MSY = 9 000 ~ 13 000 ¢ Baged on empirical relationsghip betwsen
production primary production and yields elsewhere
Cuba {slope) Pargo del alto HB/? HSY = 2 000 % Underexploited
{iaxt janus vivenus)
Cuba (shelf) Rebirrubia {Ocyurus Y/R HSY = 1 600 % Value of /X taken as mean for percoids
chrysurus
Cuba {shelf) Cherna criolla Y/R HSY = 800 % Value of %i/K taken as mean for percoids
(Epinephelus
striatus)
Cuba {shelf) Cubera and ‘.’:’/R Fully exploited or Paremeters estimated for cubera only
cabzllerote overexploited and aspplied to bolh species
t janus griseus,
L., cyanoptera
Haxico Red grouper HSY = Mezico 11 800 ¢ Total biomass 138 =x 103 4
{Campeche Bank) Cuba 4 600 %
Hexico Spanish mackerel MSY = 10 000 % Total biocmass 36 x 103 %
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APPENDIX 9

National Report: Marine Fisheries in Guyasna

INTRODUCTION

Marine fishery activities in Guyana involve the relatively large industrial shrimp fishery
operation and the scattered and diverse undertakings of the large artisanal fishery.

THE INDUSTRIAL FISHERY (SHRIMP)

There are at present 164 shrimp trawlers operating in Guyana's waters. These trawlers
exploit Penseus schmitti, P. aztecus subtilis, P, duorarum notialig and P, brasiliensis
which are landed and processed by three shrimp processing plants along the Demerars River,

Heavy incidental catches of the sea-bob (Xiphopenaeus kroyeri) occur in mgome areas and
there are indications that the scarlet prawn (Plesiopenaeus edwardsianus) exist in significant
concentrations.

Table 1 shows the annual landings in Guyana and the average annual catch per vessel for
the four most important species. Commencing from 1977, all catches were made off Guyana in
contrast to the earlier years when vessels ranged freely between Guyana and Brazil. More
than 50 percent of shrimp tail catches during 1976 to 1978 have been brown shrimp.

It is mandatory in Guyana that each shrimp trawler lands 2 t of fish (shrimp bycatch)
per trip. In a2ddition there are two converted shrimp trawlers that trawl for fish., Trawlers
accounted for 4 138 000 1b (2 069 +) of fish in 1978, Bagamary (Macrodon ancyclodon)

39 percent, croaker (Micropogonias furnieri) 22 percent and msea trout 9 percent were the
principal species,

Table 1

Landings of Shrimp Tails by Vessels Based imn Guyanal/

Year Shrimp tails NMumber of Average catch
(1000 1bs) vessels (1b7§ess@1)
1968 9 161 143 64 000
1969 10 469 152 69 000
1970 11 877 175 68 000
1971 11 380 181 63 000
1972 i1 576 185 63 000
1973 15 443 214 72 000
1974 12 160 232 52 000
1975 9 241 231 40 000
1976 6 980 215 32 000
19771 8 22 176 46 000
1978 T 445 165 45 000

1/ The catch of 13 Cuban vessels is excluded
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THE ARTISAVAL FISHERY

Four types of vessels using five different types of gear meke up this fishery. Vessels
are typically flat bottom (dory% shaped to facilitate easy movement over the mud foreshore
in moving to and from the ocean,

Vessels less than 30 ft in length total 684 and use longlines, fyke neteo and beach
geines, Fifty percent of the vessels are powered by seil and the remainder by outboard
motor {6 to 9 hp).

There are gillnetters which are 25 to 35 ft in length, equipped with mmall ice boxes and
meke three-day fishing trips with inboard engines.

Larger gillnetters 45 to 50 £t with inboard engines and 5 t ice boxes make longer trips.
Table 2 gives the estimated artisanal fish production for 1978. The nearshore white bhelly
shrimp (Palaemon schmitti) is heavily fished by the artisanal fishermen but data on that
gpecies have never been recorded.

Table 2

Artisanal Fish Production, 1978

Average catch
Number Total
Class per boat per '

of boats year (1D (*000 1b)
Vessels less than
30 £t using longlines,
fyke nets aund beach
seines 684 24 000 16 446
25 to 35 £t gillnetters 233 44 000 10 252
Large gillnetters plus 84 000 80
2 snapper handliners 95 4 79

34 648
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