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PREPARATION OF THIS REPORT

1his is the final version of the report as approved by the Joint Meeting of the WECAFC
~orking Party on Assessment of Fish Resources and Working Party on Stock Assessment of
Shrimp and Lobster Resources.

Participants in the meeting
Members of the Commission
Other interested nations and

international organizations
FAO Fisheries Department
Fishery Officers in FAO Regional

Offices

For bibli o~a:ehic.....ID!!P0sea this docume!,lj
should be cited as follows:

Western Central Atlantio Fishery Commission
1981 (WECAFC), Report of the second

Joint meeting of the Working Party
on assessment of fish resources,
and, the Working Party on stock
assessment of shrimp and lobster
resources. Mexioo City, Mexioo,
26...29 November 1979. FAO Fish.
R!2., (235):41 p. _.





'l'he final formal of the l'i'EClul'C P",rt1c?s on AsseSSm€H.1t; of Fi.sh Resotl:rces
and on Stock Assessment of' Shrimp and Lobster Eesou:cces, held in Me;;'Cico Ci Me:dco r
26-29 November 1979 is pr'0sen"l;edQ 'topics include<.t r!~visions of earl:i.er resou:cce
assessments and eV~ilu8.;tions of shrimp resources of Colombia? lobster resou:r'ces of N'orth!'.:ast
Brazilian coast and consideration of' ~~ reviewl of Guban fj,nfish reSOl,U'ces.

Among the recommendations of the meeting \'101'",:

'I. that the HECAF Projact hold trainillg CQUI'ses in s'tathrti.cs and assessment for
Spanish-speaking COUll'tries of the

2. nomination of National CorrespQndents~ ffild support to intersessional work
prograJl1llles,

3. organization of a vi'Orkshop on spiny lobster memagement.

Annexes include several national reports and. d.e·taHed tabl()~'J of d.&n;a, D:::'{~8entl:)d

and analysed at the meeting.
to
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1

1 JOINT ?!l.EElTnm

The WO]~ki!lg

the kind
and of FAO took

to

.v.....,"......,1") the Dr G J e

Institute of Fisheries the palt''tl,Cl.:patlts
Director of the Dr. CarrMza el1l1)haail~ed
meeting in relation to ·the in _ ...... \-;v

of the WECAFC Dr o JeFo of the Teobnical Sflcft~i:Ill,:rv
defined the of the grO'llpS, the that were to
meeting and the kind of results that we hoped to obtaine

2. ELECTION OF A CHA]J{MAN

Dr. Do Fuentes frOlll Kexioo was eleoted Chairman of the

3. ADOPTION OF THE AGENDA

The participants approved the programme which ia given under Appendix 2.

4. RAPPORTEURS

SelpaJrai:;e E~appo:rt~~uI'lil were nOlllinated for the two main su'b-~rrou'PB,

5. EXAlIIDlATION OF THE CONCLUSIONS AND RECOM"MElNDATIONS OF THE FIRST JOINT Ml!,"ETING OF THE
WORKING GRClJPS AND :PROORESS

During the
dations were an11l'l"'()Wld

resouroes, and eVltluatjLon
plenar,y session of trte
mendationa of the

5.1.1 Statisticians

division of the

statistician transferred
in theh" work to 1ml0r<we

The
WECAli' Pr,Cli@IO"t

statistios.

5 1.2

The second m"",,+'inD' of l'lECAFO which PmwI& in
dationa of groups on the evaluation of resources on
mitted to an extension of its area should be considered in the annual
meeting.

5.1.3 Collection catch statistics

The statistician of WECAF wHh in Ps:n1Al1IA

forms used in collection of f:rl;a:tistics the for in
Brazil with the of in in order to obtaiIl
mation available and to facilitate evaluation of this resource. It was I.'lU.ggl!ls1;eet
design of these forms should be similar to that used in the Eastern Central Atlantic

11 Committee on Fisheries
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The statistician has taken into account in his work programme the recommen­
relative to the units of effort most suitable for the fisheries
the oosmon Dam8li1 for llIubmission of statistical

reoosmenl.'lat1ons will be used to the in the Bah&lMJIl,
PB;tlAl!l&t Saint w.oia and BraZ1l0

advances have been recorded in the field of fishery statistics in Mexico
3) and Saint Lucia. Both countries have started programmes to include the 0011eo­

fisheries statistics. other oountries, amongst them, Jamaica, have the neoessar;y
action to improve their statistios.

books as to port interviews for fisheries effort
The participants agreed that the use of booklE! would

fisheries where the sll1all size of landings and the high
the fishermen to be the major obstacles for their
on the of false information in the cases

log records Wl.\1!l made compulsory by With to
fisheries, however, there is no clea;r with respect to the use of

interviewe. This seems to depend greatly on the circumstances in each
it was emphasized that the quantity of information needed to be obtained
depends greatly on the importance that that holds for the

In view of the importance of the programmes for the collection of
~rll!hElr;y statist1C1l from the !'Iellber !'Iention~ mde of the resolutions p8.lfUJed

session of WECAF Commission in 1978, referring to the collection aubmis-
of information on the catches from vessels in national waters, the recreational

~~':i~J.~, and classification of small fishing boats (Appendix 4) which differ from the generally
internati.onal standards.

of utilizing
(;UJL,.lL1LH)i'.H)!l was debated at

for the artisanal

Determina.t1on of a better unit of 1'11~h1,ng effort for s}]jril1lP fisheries

was informed of the out in the United States
I!;~ard 4e1ter'll1lUtl,g the reJlat:1C1lJlhj,p .Iu·'hlm and 8111le of the

the oharaoter111ltica of' the :l:J..mu:u.ng lfIar used. .ention~ malle of the
in 80me of the8e fiBheriee info:mation 1""Ill'la'1l:hlrftlv !'lore to suoh
boats, Md the _1m power 11111tead of the naber of boats

cen'tral data bank for fisheries surveys

V~~'~~CLP!~1!,5 were informed that in accord with the recommendations of the Warkj.ng
the evaluation of fish stocks, information coming from ory cruises made by

1"",11:.,," states and by the U'ilI:E'/FAO project on the development of fisheries of the Caribbean,
in a eystem which allows users an eaey access to this

This study Wl.\& carried ou.t thanks to the collaboration between the National
Fisheries Ssrvice, FAO and ·the WEeAll' Project. The information covers the period

includes 33 000 stations and 35 different of fishing gear.
information booklet has been the information contained on theae

the to be followed in obtaining this information. '

Statistical bulletin of WECAFC

."'Ii\+'i"""" of the WEeAFC a d~t ~ which cavere the iIIlI'lI:'i.1t'l'li'lI'

the member countriee. It vas hoped to improve this information in future

that in weighing the earlier activities of the
for the English speaking countriel!i) and SELA

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
planning of fisheries developmen-t. It was feB necessary to look for resources
for these courses. The possibility was also mentioned of U~~~~~.~L!K more
funds which already exist in the countries of the region.

The participants were informed of the activities of FAO in updating series of mmluals
on resource evaluation. It was mentioned that a manual on shrimp fisheries was now
completed.

5.4 Ichthyoplankton Survey!!

The participants ,vere informed that the recommendation of the last meeting on this
matter was transmitted to IOCARIBE and ''lill be inCluded in their future work programme
Also, the meeting was informed of the surveys being carried out by United States and J.1l6.1d.t>()

jointly in 1977-1978 in the Gulf of Mexico. It was evident from the discussion that
ed that, after weighing the usefulness of this type of study, and the problems which
gives rise to, it should be given a relatively low priority in the on in the

5.5

In relation to experimental fishing on the underutilized
ticipants were informed of the surveys of the United States
Spanish horse mackerel. They are also to use purse seines for this
Mexico, almadrabas (tuna traps) are widely used in the coolmercial fisheries
grating fish. lihile no advm10es have recorded in the
it was mentioned that Honduras and considered nr'omo'l;in£~~

this type of

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

6.1

'I'he evaluations carried out the
if any had occurred wh:ich C01lld
occasion. Summaries of these evaluations are pres,en"l.;ed.
fisheries for in the north of the Gulf
increased the information available since
fisheries of Campeche m1d Contoy have also been
at the 1979 of the klECAF
on the fisheries in the Guianas-Brazil
obtained in New information also

in
the

In general it was obsI3rved in that
at or around the point of maximum sustainable
the fisheries for spiny lobsters was of lo>ver
data points needed to carry out the evaluation.

all the fisheries
The infonnati.on avai

due to m1 series

6.2

At the ini tiat:i.ve of the WECAF Pro,ject a meeting of scientists was held from
countries taking in the shrimp fisheries in the region between Venezuela and
(Appendix 6). The meeting was held in Panama in April 1979 and
objectives, the estimation of the level of and the determinatioll
Buitable method of the res aurae.

those·
Brazil

its

Because the necessary data were not available, it was not possible to estimate the
for all of the shrimp fisheries in the region; hO>V9ver, the results indioated that the

is at or near the level of maximum sustainable yield and the number of abcrimping
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v'easels na~( in caAn .ts.l~io it I:,ae
cibfi:l:llVVed Wi''Ul '~h6 -th(~ llw:re ,3,1':eae of clil.~tr:l,-

'but:l.O'n of' th~: :\''?JIJO,,\rce 'Venezuelu.) 'l;he..~ lndio0!!l of ~~11mdanc'l'i:f')r th:a: other flcget13
h'E'.ve !!iu1;'f.'Grcd l!la:l','k~d reduc1;;L(;((lJ:') oinoe 1 Th,Zl €i!'O'.\P cG~'ll:lid,n,'ed that X'6li\SOna
OJd3'~lt\d 1"Ci!' th'.!J ooa,(~tal 1:;l"~a'tl!l:tJ '1;" common ~oherllel:l for inolud,ing O<llOOlOO rt!@.1.-
:lutic.nre:. llD. the ;;ltatil'iiU~~S :for the )~';!.Elher1<!l61 of ahri,rflp

f)hw.ld be in fl.\tl,u't!l progra,mnll;)lS

ffi" number of ll>(rt:l.vit:b,u~ llavtl b"J~n..l <:<u'1'1eo, Ol.1.';'; 1£irlce th~ :Lallit
la;tion '1;0 -tha intel'nati~l ooopere.'tive for iiltoCJt.;e. acthriUeGl in·~

cltw..'l!Jd joint El"'u'v~Y1iJ by lnlIFS and the I!fECA!~ P'l",,,de,,..,+. of the al"t:!.lSanal t'ieher:iet> of Cluya..':1a,
Surinam, i''x'enoh Guil:1.:!la and. Bra..i.l to detllll'llUne area:o of f'iElhing j;'or juvenile ohritnpll$ and. a
prepara.tor'J ~Q!lUng tfaB hl;lld in Bolelll (Brazil) to d",'!;eIlIline 'the be,sie for this interMticiUal
pI'og.ramme.

Th~ part1cipallt~ in the meeting requested th~ Unit~d Statos Na.tional Marine Fisheries
Servico (mtFS) ..to prepaN II. pravia1ana.l programme to be lBuIJ1lI.Htod, for the oOlwideration of
the oQl.m:tries parUcipating in tho tagging progz'WIlll'leG AleJO they rGq1l111gted ~,he WEeAli' Projeot
to d.dic&'te f'undll 'to fina:lce the training of porsannd in tho region in tagging prooedures
&t the Qalvf.ll!ltcm .L.ri1.boratory of tho NMFS. FrOlll the rllll$ulte of the mel!rting in :Belem and from
the ''''!l'3ttl3 made to the countrielll in question it ifaA evidi!lnt that Brazil iEi intending to
t!lta.rt tagging opt'lt'ationJll in it" OW'1l Mat~I'l!l in 1981. The pZU'ticipantl$ were conccarned 'that it
would be impOl.lla:l.bl~ for othel' countrielll to l'lIta..'M ta.gging oper/ill.tions "I;, thfl i!lam~ tillle as

wnd pointed out the nece~91ty of inore~ing th$ national oapabilitio~ and inter­
l:U:>tiQl.lAl ooordina.ti,on of aotivitblll whioh lull ensur@ the IllUccel!lS of ioh" l!lhrimp tagging
programme.

6.3 !"w, swa.1U!tiOllJiJ

'!Wo SUbgr~7 Oille on QrWlltawan l'eIIllOlU"OOlJg the orl;he1" W mar:l,nQ f1t1h I'l!l1ill0W!."Q;ll1l, were
foreild to l~view ~w da..ta tbiil.t lNll'e not oalUJid~Nd &t the J.977 Relllults Qf these

~ in Appendioos VII and VIII.

Sinoe 1978, I:",,:cloo IAIUl the u.S"A..
in th-e welltenl (luI!' 1):1: l:I\!,l;"'A.,J.''''"''~

!'IIIlJl.Sl"!..'IFl>-lJJ.UIU. P'lAt'!l;l1.lrnsv ind ""'Ic-"~jU_._',"

lJuo~iilli!i'\u...



PI"ob!i~'bl~{ alEIO be
~itock asaefi.l~ll'l(\ln·t!l$.

a hla&r:i"uI:!' of :t"eI3lfJ1.U'OOS till
'''ill lilIJ.oo

tu(ii,t~~l difforences in

Where high ra'l;(:I1iI o:e :.l.11'telt'c]laIlgr:l

,~.a,'~'~U_-,)' 11i~na,ge111eIl,t lnElliW\U"/;'li::1 na "'''e$!!Hi41·~r.

lng nati~J. a~G\8 hl;l.V''l) va;l;'1ai;;i,Olll'$

ooot:l.·ol f'i.elhing ei'for'l;
~l.:l;'t:Lcll:Ul,r].:::l iJllimllll1"'!:IJm,t when adjoin-'

In o'*lne:z:.ion ,vi:en 'the Q:f llJ,barretl lcibatcn' wi:ooJl:a, it :lQ c~idered

:imi~Cfl"i;All""!" t~'t a oonvened ill -the near future to diaQl.'l.l3El biological and manage=en-t
data from ~iECAFO oountries with lobster stocks. ~~is moeting may be inoorporated with the
GCFI (Gulf and Ca:ribbElan l''iaheries Insti'tut~d IlIcheduled fQJ!' Novem~l' lS180 in COBta
fuca.. H~'~er1 11; :i.a auggeltted that the liJp:i,n.V lobster biology lIIlIeti.'ng be
extended for at le&tit tWQ ertra. T:lle su.ggested that a sow.'oo of f\mding o0l11d
be ~ought pooeib13r t'rom FAO or ·~he ii],'CAF projeot tI

It was recogm,ilied 'that 'the na:tura.l d1atribu:tian or m1gra.tory behaviour of fllQlle 110h I'e'"
SourOOfi in the WECAF area, appanntly parmit thiJ elJ:ploitation of these 13tooks by llm-e than one
ooasta.l IJta'1l0 or island, and -these Gto~ should 00 properly idenUfl<ado

With the exception of Ii. few bilateral atudlElIl1 (eogo the lilsxiO£m."'O.S" joint tagging pro-­
gr..lO for I!ccwbrids) ·therl!l appears to be l:ttUe work o~nt1y Wlderway to define 19tock
units ot: marine fieh in the WlOOAFC region. A1thwgh ma.:ny speoies (e.g.. r(!lI1>f fish) lJl,.N wa­
dC'..:I.btedly looal, and oa.u be effeoti:lTely ~ged flIepa.rately, fCir llJ~ other oto0k3 (e!!.lpElo1al1y
pdagi08)p U seeiDS libly 'l;hat lll'tock units lllxtend thrw.gn the national waters of r40J:'e than
one OOI.W:try0 Correct identifiO&t1on. of stook units is etulenUal 'to QB.loulate QClI'lptt'tatiOWll

of biOillMfs~ Ii!SYv and the parameters of the etook.

In!t;ilj.lly, 1t i~, neceelllary ·to cOO%pUei detailed, IEl'tat1~Jt1oa 00 O&'l;oh Yolume p area Gl.lld
aise lAnd r..rpeoiel1l Qanpooition. Thebe data ow.ld 'th'll'fl, be oompiled o.nd loWill.J,~1I'l~'U by the IIta1;eB
o<Xloorned. In the long tem morphological, and/or studies oould be oan-
ducti!)d ,jointly by sta'teB in order 'GO d<8lloribe 1,he a;od, the:lr d0greo of lltlxing~

Th(~ l'(nIilWl'(:'.A!ll1I 'tb/ll.'l;
1iECAl" an~.1 d61llia:t'!WaJ.
and ion the ()f ~lexioo e.I>ea

ut!.l!ilJ.·~d :f.no1ll1d,e 'the fi!J;?,olPl31~lllJ

(it/hex' stoo:lal
sna.rJ3d.

coan'\;l':l.OIll in
Central '-1"1011.

ill tho
Sh1r-il*Il:' :!,I';lsh""

uri~(h;lJ':l,;ic~ i:10dl£!1
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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

m
Total catch
Catoh by
Catch by area

B. CPUE

(1 ) Catch per fished

C. Effort

Number of boats
Number of
Characteri at i cs

D. stock definition

fleets

8.1.2 ical model

A. Growth by

(1 )

B.

C.

8.2

Size of the catch

Some of the more vital statistical needs listed in approximate order of importance include
the following:

1l Better
Improved size

effort data
data on an annual basis

of , i.e , identification of in landings.

effort data could include the following:

for soak time
absent from port)

Catch per
Duration of t
Numbers of
Size and
Effort for traps .go, diving days)

The data requirement above will greatly contribute to the assessment of lobster stocks
in the WECAFC area. These 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 vel!ll!lels.
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8.3 Marine Pish

A. Artisanal fisheries: Statistics on the artisanal
oollect because of the varied types and many

that greater effort to imll'lrlWA

are the moat difficult to
this, the grcup

data collected.

B. Industrial fisheries: Moat of the industrial fisheries in th on and
demersal) take plac~ in countr~es,which have for c~llection of statistical
data. It i? esaentlal that th18 lnformation reach the working group on a basis.
It was conBl.dered that an improvement of information on d .
by t h f ~h ' , on an ot the

:-00 C ,0 ' e ahrJ.mp flshery needs to be made. It is that contributions on
thlS subJect be presented to the nex'l; meeting of the group.

9. IN'TERSESSIONAL WCRK PROGRAMME FCR 1980-82

9.1 Shri!!!(l

FUture stock assessment work for shrimp should concentrate
growth and mortality parameters for Use in analytical modele.
these data as well as giving direct evidence of migratione. Of
improvement of effort data for Use in production modele. Where ,pVJ::lll:l.A.UJ'1!l

be supplied by species. This will provide data to determine if
composition have occurred and to calculate production models for each ~~'~vJ.~~

The work programme also suggests ·that historical size data be examined for changes in size
composition.

The calcuIat ion of available habitat for , both inshore habitat that ma;y be used
as nursery areas by juveniles, and offshore habitat that is used by adults, offers a fishl~~~

independent method of assessment. Where other assessment data are lacking or unobtainable,
this method ma;y be used to gain an idea of relative production potential of different areas.
As part of the Quianas-Bralilil shrimp project, a survey of estuarie8 and ast!locia'ted
artisanal fisheries waa made in November 1979. For other parts of the Commission T'M''''HlYI

estimates of hectares of offshore haMtat by depth zone have beon computed from
nautical charts. It is suggested that similar calculations be made for other areas.

The collection of rainfall and/or river discharge data appears to be the first necessary
step in examining the effect of onvironmental factors on annual sh:rinrp p,roduct:i.oll, It is very
likely that any management of shrimp fisheries for maximum sustainable will need to take
into account annual fluctuations in available yield caused by factors.

9.2 Lobster

There are l!!leveral areas of interest that are in need of attention of which are
directly related to proper assessment and management of lobster the most
important factor for 10bS'ter management is the proper identification of , the dis-
covery of the source of recruitment for various nationa.l stocks. There is a sma.ll
programme of biochemical investigation of the genetic differences between lobster stocke from
various areas in the WECAFC region. This programme is carried ou't at Nova U'niV1!1rl~i1;y

Fort Lauderdale, Florida, U..S..A.. under the direction of Dr. Robert Menzies who has al:rtlsld.v
presented some very interesting preliminary analyses of this work.



1. Shrimp

2. Collect data on
catches, 1980

of NE Colombia
Gulf of Venezuela

Brazil -
Frerwh UU;UilllR

UeS
WECAF - coordination
Coastal countries - statistics and

recovery

INP-NMFS

3. Compile historical data for
1970-1979 on species composi­
tion of catches

4. Compute areas of shrimp habitat
A. Inshore estuaries
B. Offshore areas b,y 10 m

depth interval

5. Compile historical data
1970-1979 on size
of catches

6. Improve effort data for
fisheries to annual
measures of

7. Provide data on rainfall or
river data

This
countries
done
results discussed
be considered.

Another
This has
in limited form.
the addition of manpower,
estimates for lobster stoclCB is

All fisheries
WECAFC

All fisheries
WECAFC

National

National

National

needed for
duration and and kind

stUdies are also needed in those which m~ have shlarsld lobster stooke,
of cooperative studies b,y those countries in and manag-

lobster fishery cannot be OV<IrllllBJ;lhlll,8illleli.
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All the above tasks and requirements for intersessional work are listAd;n h
table: Q ~ t e

Int~rsessional Work Programme - Lobster

Task Region Responsibility

1. Stock identification by bio­
chemical and genetic means

WECAFC Region Ongoing programme in nos
(Additional funding needed

2. Collect annual data on size
composition of lobster catch

WECAFC Regi on National correspond'8nts

3. Improvements in effort data:
collect data for 1980 or 1981
on:

WECAFC Region National correspondents

11 cat6h/d~

4

2
3
. number of traps/boat

average soaking time
trip duration

56) size and kind of traps
) effort by other types of

gear such as diving
(days diving)

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

The crustacean subgroup considered specific data submitted for the Colombia shrimp
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 ~~~~~
that member countries of WECAFC be invited to participate in the following "'.""'''''n

A. The work on tagging of mackerels in the Atlantic, Caribbean and Gulf of Mexico that
needs to be continued. It is particularly important to seek the participation of G'uba in
relation to the joint tagging programme now underway between the United States and Mexico.

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

10. OTHER MATTERS

10.1 Extent Of Fishing Are~s

The need for some estimates of the area of the fishing grounds by broad
relevant subdivisions was stressed by the meeting that will be uset\1.l to future wO:l:'ki.ng
groups in moving from biomass/unit area data to estimate total biomass. no final
decision was made on the best stratifi.cation to be used, the technical secretary was
quested to look into the question of the moot appropriate and readily available
to be used in such an overall scheme for the WECAFC regiOll1, to estimate the surface
each zone, and to prepare charts for eaoh of the national zones (using the proviai
designation of unit areas recommended by the statistical subcommittee of WECAFC). These
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Interaessional Programm~ of Work - ~rine Fish

Other countries WECAF project and national fisheries
officers

Task

1. Compilation of artisanal
fisheries statistics

2. Analysis of artisanal statistics
using the methods follO'W'ed by
Munro

3. Compile historical information
on landings and size frequency
of the four species of
§.90mberomorus (on a monthly or
annual basis)

4. Compilation of information on
size frequency and age compo­
sition of the Spanish mackerel

5. Compilation of information on
the size frequencies, ages,
and selectivity of gear for
El2.inephelus !!!2!i2

6. Shrimp ~toh project

8. Direot estimation of natural
mortality rates from other
than estimates of K

9. Description of method used
by Mexico in obtaining esti­
mates of natural mortaHty

Re/?;ion

St. Illcia and
Granada

WECAFC

Gulf of Mexico
and Caribbean

Carnpecha Bank

WECAFC

:Rorthern Gulf
of ••rlco

WECAFC

Mexico

Responsibility

WECAF project and responsible national
office

WECAF project and fishery officials
of Saint Lucia and Granada

Responsible national offices

INP - Mexico
NMFS - UoSoA.
CIP - Cuba

I:RP - Mexico
CIP - Cuba
NMFS - UoS.A ..

OUyana - information derived from
IffiC study (responsibla national
offices)

Responsible national offices

INP - Mexico
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charts would then be sent to the national offices of the ooastal oountries of WECAFC,wiilh
a request that theY' outline on the oharts, to the best of their knowledge, the extent of
various resources, e.g.

(a) Shrimp nursery- areas
(b) Reefs
(c) Shrimp fishing areas
(d) Other trawlable bottom
(e) Untrawlable bottom

An example of Buch a tabulation is presented in Table A, note being made that a some­
what different depth stratification maY' be necessary- for reefs and islands than for the
continental shelves. AvailabilitY' of suitable charts may be a problem, however.

Table A

Suggested Format for Summarizing Areas of Fishing Zones

Country
and o - 50 m 50 - 100 m 100 - 200 m 200 m
zone

Shrimp other Non-
Reef area trawlable trawlable etc. etc. etc.bottom bottom bottom

area in ha etc. etc. etc.

In the meeting, use was made of the estimate by Munro of production
of 40 kg/ha for the island areas. A preliminary of the Cuban document
that a of around 10 k.g/ha is mOre here, and note should be made that in a
addition, the composition differed considerably from Jamaican waters whether this
reflects solely zoogeographical difference, or differences in of not
clear.

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

The group brings this need to the attention of the Commission; in particular, note was
made that IOCARIBE is planning a symposium on turtles in San Jose, Costa Rica at the end. of
this year. In addition, there is a symposium being held in the United States on this sub­
ject at the present time. The group will be interested to fellow the results of these meet­
ings and reitarates the importance felt by other groups in the rational management of '1;his
valuable resource.
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'l'll:le need for WEGAli'C to l'>.a.VEl nationa.l COI'I"espoodll.\l::rta for CG',I'r;ring O1.1.t th~

tall(lo;; identified l,y the pa.:rtiGS au fish and cnU>itaoeans was identified il1 ·th<1!l
\x'!>"·1,i"L~~'.l.li:;!, meeting, 'b\\'t no (l1Ction 'I'ias -taken 031 this re(;OOOll!.emda.tion~ ,,,hieh is 'therafore re­
emphasized by this me0tingo Dil;H,:\l.Ssion elIlpruwized th" different I'o1.eF.l of national oorre6-

an.d fllembers of "che b\!ECAFC lforking This latter indiil"ldu.a1 ahoo,ld be chosen
at the disoretion of 'I;he naUon,al institu'te of fishel'iea a.s ·the 'I'fOI'kel' besi; able to discuss
,the liUlal;lt'1ll'<lfJ pl'os~nteo.. 'I'he nati.ona.l co.rrespondents should be thooe individuale moat
f'e,miliar with the at&,tiaUcs of ·the oountry whioh '1qill 00 nesded :1:'01' ~;aessment work~ ~:'he

technica.l secretary iEi :t'l!lqllI1lBi:ed "to l'l'rite 'to the departlllcn"ts of :fisheries of the countries
ot.' the WECAFC region requ.oating nomina'ti((l1 of' national correspondents.

11. RECOM:MENDA'l'IOlm

11.1 StatiBtica.. .
Considerable advanoes ha·~ been made in the region in the oollection of statistics,

and their application ill the evaluation of're13C1U.1'Ces. At the same time, it is recognized
tha;t l'3everal oountries have been delayed in their attempts to :I.mprova their statistical.
aj':;Jtem 'by the lack of manpower for colleoting information on catcheB and effort and for this
real3otl. it is reoaumended 'that the WECAF Project together with the oountries ooncerned, re­
double their efforts to initiate or speed up the training of personnel oharged with collect­
ing llnU processing of statistios from the artieanal fisheries of the WECAFC area.

11.2 Trainin~

It was recognized that one of the principal limitations on the quantity and quality of
information available on the fisheries of theWECAFC region is the inadequate nwnber of
individuals trained in the oollection of fisheries statistics and resource evaluation. This
state of affairs was the reason for \iECAFC at ita April 1979 meeting, making a reoommendation
to illlprove this situation. !im'i"ever, limited funds have 80 far only l:..llowed. a training course
in fisheries statistics for English speaking oountries. The group therefore recommends that
in the next interseasional period, 'two training courses be held, one in statistics for
S'panish speaking countries; the other on resource evaluation for member oou.ntriea of the
region.

The group urged FAO to in"Genaify aotivities leading' to -the idenUficatiol1 of 'those
countries l'Thich could host such meetings g 'I;he ful'l.cls to finanoe them~ and the most convenient
dates for holding them.

'lYhe group noted l'lith l~atiafacti.on the considerable quantity of va.lw.1ble informa.tion con-
ta.ined, in the Cubari on re13ot\rces. Since J~hia report was th.e roault of a joint lnit1a-
tive botl1€'Gn FAO and. the GovernIlllent of CtAba p ,the gr01.!P recommf21nded 'that 1i~l\.O intenaify' its
collaoQra;ti:y'e efforts Irl:th other oO\.urh'if?fS of 'the ~fgCAFC~region- fo-encfJ'.u'a&'C ·the nrf3ni3.I'l:\i;i

of aim.tlar reaO'..u-ce documents 'to 'that prepEl.l'ed by (,'uoa.

h';ith ·thfi31 objocJ.;;ive of ~<~',J.J.!?"; th~l {iJl:l:t~(.,m,~~i(m the
on fish !l."'ld crut:rl;aceana during th(-) neJrt intl;;lx'seaoional
'to 'the member COl.U1trieEl of W'ECitl.l'C J.;o , in 'i::he moat
gramm0 of inters0seional work contained in the of the

pI'o-
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11.5

and carry otlt on
take in San Jos~, Costa Rica, at the

Caribbean J!'isheries Ina'ti tute in Novem-
to review the available information the bi and fishery of spiny lobsters.

should invite the fisheries administrators and scientists of those countries of
the WECAFC who lobster fisheries, and who benefit from the most reosnt
technioal information and discussions on the and regional cooperation
with to lobsters. I].'he WECAF pro,ject ahonld the f'wlde to organize, finance
and carry out this workl"h<)p.

11.6

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

Seoond Joint Keating - )!e::%ico City. 26-22 November 12~

Item

1. Opening of the ,joint meet ing

2. Election of a Chairman

3. Adoption of the ~9no..a

4. Rapporteurs

5. Eramination of the oonclusions and reoOllll'lendations of the first joint meet
Working Groups, and subsequent progress

6. SUbsequent revisionlll of evaluat:l.oM carried out in the first joint meeting

6.1 General rev1l!lion
6.2 Keating of the Working Group to evaluate the shrimp fisheries of Gtdanu-Bralllil
6.3 New evaluat ions 8inoe the Ca:.l:'ta~l& m,ee1; ing

7. Shared resourcel!l

8. statistioal data needs

9. Intereessional work programme for 1980-82

10. other matters

11. Reoommendation8

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 shown a speed of development supe­
rior to all other sectors of the eoonomy. 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 potent ial of
resources, both in marine and fresh waters. The diagnosis, evaluation and planning in this
sector require systematic information as a basis for programnling and development.

It should be noted that the systems of collect fisheries data are 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 evidenoe that support this contention, of which we
give the following examples. The figures for annual catches up until 1977 refsrred to those
landings recorded by the existing local fisheries offices in the oountry, but a survey car­
ried out in 1978 for the Department of Fisheries showed that there were as many as 775 fish
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 fisheries
office in the locality, for various reasons, they did not enter the statistics. As a result
of the above investigation, it is estimated that approximately 80 000 tons are landed which
do not reach the official stat ist ics. It is worth not that these stat iBt ios are compiled
by the Directorate of Planning, Information and Statistios of the Department of Statistics,
based on report from the 149 administrative offioes, of whioh 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 stat 1st :i.es on the fisheries seotor: the
first based on the fresh whole of fish at the time of ; the seoond is the landed
weight in port, without considering the losses incurred at sea. (For many species a certain
amount of processing of the catch oocurs before it reaches the port of landing.)

It is useful to warn that often the statistics do not strictly correspond to "landings"
until somewhat later, since included under are in a great variety of forms,
l!lUch as shrimp, driLed or in a powdered form, sharkfins, etc..

The stat ist ics on fresh whole weight refer uniquely to the volume, and are calculated
following the oriteria used by FAO, applying conversion factors to all registered species.
These factors were revised by the Directorate of the National Institute of Fisheries 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 neoessary records were available for this calcula­
tion.

This mode of presentation of statistics is used for several reasons: prinoipally, as
a base for international oomparisons; to be able to calculate the fishing pressure being
exerted in a given fishery; to allow quantities to be added using a oommon unit of measure­
ment, independent of the different regional forms in which a product oocurs (e.g., whole fro­
zen shrimp, fresh headless, dried, powdered,etc.), and to allow us to evaluate the total pro-
duction of a species, taking into aocount the means used by the fisheries authority to
regulate its With respect to this, the most notable example is the oyster, a spe-
oies for which the most advisable policy is to determine a conversion between shelled forms
and the product without shell.

With respeot to the statistics on exploitation in terms of the landed weight, it is
important to note that several concepts have not remained constant over the years, because
since 1973, the separate reoording of fish oil and meal in fish landings was abandoned, in
favour of recording the primary material that went into its elaboration: industrial anchoveta
and sardine, unprocessed fish and b;r-catoh, among others.
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The figures presented in the s·tatisticB fundamentally refer to the fishery with oom­
mercial gear, including catches made in inland and marine fisheries with authorized fishing
permits by national vessels. With the reservations mentioned with respect to coverage, they
inolude both the industrial and artieanal fisheries, and.Elxclude sportsoatches, catches for
researoh purposes end fish caught for self-oonsumption.

With respect to the figures on ve8l1eb, these originate from the Nat ional Registry of
Fisheries, lIhioh has an administrative system now being revised to allow it to carry out
simultaneously its informational objectives, sinoe at the moment it oovers only one part of
its potential soope, 'Nhich does not, at present permit it to carry out its objectives in a
permanent and opportune fashion. At the present time, 28 555 separate velluulIls have been
reoorded at the national level, of whioh 3 298 are greater than 10 tons. With respect to
their geographical distribtltion, of the total of larger v.ueh, 1 784 oocurred on the
Paoific ooast, and the 1 514 remaining on the Gulf of Mexioo and Caribbean. The total of
l!Imaller vesl!!lels is divided into 13 941 on the Paoifio ooast, 10 861 on the Gulf of Mexico
and Caribbean and 455 from inland waters.
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APPENDIX 4

A ement Reaohed at the LaSt Seasion of WECAFO
on Catohes and the Classification of Small

1. Colleotion and forwarding of information on catohes

Due to the growing importance of foreign W8111e1s operating in zones of national juris­
diction, either under lioenoe or lease, the Commission considered it necessary for countries
to colleot and transmit information to FAO under three headings (paragraph 14 of the report):

(a) Catches landed in national porta (by national or leased wssels)

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

(0) Catches landed in national ports by foreign wssels

2. COlleotion and forwarding of information on sports and reoreational catohes (paragraph
15 of the report).

Due to the importance of this category in the WEC.!FC region, it is ~."ed that in­
formation on sports and recreational catches be published in the ordinary statistical
publications of FAO. .

3. Classification of small ye••ela

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

Statue of Evaluation of Stocks
Swn!!!a:r;( of Reeults of 1917 WorkiM Parties

Key: :MSY == maximum sustainable yield

COUJTRY 8; SUB-ZOHE SPECIES METHOD EVALUATION CO:MJrniTS

Mexico Red Grouper ? :MSY "" 13 000 ~DiP )
Campeche Bank (Epinephelus Y/R :MSY "" 35 000 Klima)

morio)

Mex1co Spanish ? :MSY .. 10 000 ~DiP)
JIackerel Y/R :MSY "" 5 000 Klima)
(SCombero-
~ sp.)

(]u1f of Jlexico &: Demersal ZB/2 As in Klima Based on biomass estimates
Southeast U. S" coast fish from trawl surveys

Caribbean Islands All neritic :Exponential :MSY .. 40 kg/ha Based on Munro's assessment
species catoh-effort of shelf area of Jamaioan Fisheries

model

Demersal Demersal MSY about W.G. Considered Y4 a conserva-
species Y4 of total neritic tive estimate of demersal

potential, or 10 potential
kg/ha (IO..ima)

Coot mental shelf of All neritic ZB/2; also :Mol!t ly as in IO.. 1ma W.O. found large differences
Central 8; South species by ",,,,,,,1,,__

between methods for Colombia
Aaerica with Jamaican and Venezuela

estimates

....
\D
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APPnIDIX 5 (Cont.)

COttlTRY & SUB-ZONE SPECIES MErHOD EVALUATION COJ1MENTS

Worthern Gulf of
Jlexico

(a) Tampico fishery P. azteous No given conclusions

(b) Campecl1e fishery P. duorarum Exponential MSY.,. 22 900 - 24 900 Slightly underexploited
U.S. + Fully exploited
Mexican data

(e) " __do -;;,~ fishery .§igyonia Exponential MSY- 1600 t Fishery changed from almost all
brevirostris U.S. data f itSy :: 100 000 h P. brasiliensis in 19608 to
P. brasilien- mostly S. brevirostris after
Sis 1974. \Fleet size at or beyond

f MSY level)

V~ ---__::;---> fishery Exponent ial MSY. 3 800 t Close to MSY
f MSY :: 9 500 days

Colombian N"E. Exponential MSY >750 t Slightly underexploited
f MSY >5 000 days

S"W. MSY "" 1 000 t Fully exploited
fM'SY "" 7 500 days

Gulf of Venezuela P. schmitti MSY. 500 t At or beyond MSY
Twite f Msy • 8 000 days
shrimp)

Exponential
P. subtilis MSY. 3000 t
P: brasilien- f){SY >40 000 days
Sis
-P:-not ialia
(brown shrimp) Close to JlSY for brown __ ..._!'

I~ of Isla de E:!:ponential MSY. 500 t
f MSY "" 9 000 days

Cont oy ?'~ ",",,,,,,,,",. P. brasilien- MSY. 1600 t Close to MSY
sis f Msy "" 100 000 h
~schmitti
P: subtilis
P: notialis

~
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APPENDIX 5 (Cont.)

I
COUITRY & SUB-ZOBE SPECIES METHOD EVALUATION CO)J)fE}lTS

Bahamas LobateI' Biomass Little Bahama Bank (1976) Potential productivity of whole
inventory 321 Ib/mile2 Bahamas::: 6 800 t?

Great Bahama Bank
50 Ib/mile2

Florida LobateI' Exponential XS!='1900t Biatori08l yield 2_000 - 3 000 t
fM'S!'" 160 000 traps Poor fit to exponential model

Puerto Rico and Lobster Sohaefer JlSY =t 234 t Catch close to MS! in Puerto
U.S" v ......-e; ...... I'M'S! ':::::' 6 500 nasaa Rico
Islands

Puerto Rico and Lobster '" Puerto Rico JISY !::! 277 t Near MSY
U.S. Virgin 05 ME

Virgin Islands MS! Z 143 t
Islands • 0

Venezuela Lobster ? Cobo de :Barany et .!b I'MS! exceeded
(1972)

Brazil and Production MS!=8800t 6 Considerably overexploited
Snooth-tlJl.il model? r:fXS!". 18.8 x 10 trap
Lobsters d.ays

I\)....
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APPENDIX 6

1.

A Working Group to assess the state of exploitatton of the shrimp fisheries off Guianas­
Brazil, determine suitable management measures and define researoh needs and priorities was
oonvened in 1979 by the 1'll'!.'CAF' Projeot in Panama City, Panama, in Apri 1.

from seven oountl"iea fishing in the region participated in the meeting,
and nineteen documents covering various aspeots of the agenda were oonsidered.

2.

Al·tllC)Ue:tJ. abundance indexes for Venezuelan and Brazilian fleets in the extreme
of the have not any CleoreasJ.:ng fleets .U:l!u.n.g in the oentral

Gu;yalla, Suriname and French Guiana) have "'.....I:J";c· ... ',."'O\L marked reductions in their c.p.u.s.s.
De'cr~~asling values have been recorded onwards.

and effort cave:rl.JU.f2" praotically all fleets operating in the
Arnazon Rivers, ""r.LlU'" the cd 1960-78, that the

and the number in on is near
could

The
zone between the

is now
the estimated maximum the

2.2

The Working Party agreed that there are reasons for adoption of a common management
Bcheme by coastal countries concerned. The Party r:~~~~~ that Buch countries consider
the of common mana,ge~~el1lt measures and protect small shrimps (limited
.....'~AU.Hi'S in nursery control the amount effor'b (fixed number and type

boats licensed to

The that there are two BU0.1E;C1;S

in any future research programme:
that need to be covered in priority

due
was to do a rather crude analysis of catch and effort statistics

inadleq1la1~e information available on speoies canpooitiona, artisanal catches and fish-

To situation the Working Party ~2.g!~~~ to improve data collection and
an uniform and consistent It 8.180 reo<:llYlmended to establish



The ~~~~ that the WECAF
tioal programmes out by the countriea
menta to be made to suoh programmes to l:I8liJ.I:lJ.:I

common Results of suoh
WECAFC Parties on stook Assessment of Sh11"irlln
statistics.

ong:o iIJ,g stat iB­
propose im·or()VI'~-

the of
consideration to the

oonven.
estimate

at the next meet-

re,R8:I~da the distribution of statistical information to pe:rm:lt
1o:1ps~·t:l.ng in the to have easy and aooess to

only a oentral data and unbiased
The that the

to establish Central
im];>le,mell1t:lLuIt such system. Results of the

on statistios.

It was oonsidered that a tagging programme will much of the informat ion
on growth rates, mortalities and speoies distribution to be used in a better assessment of
the state of exploitation of the resouroe.

The Working Party reoommended that countries ioipat in the carry out a
oooperative tagging programme. Such programme could be done the assistance and ooor-
dination of a regional body suoh as the WECAF Commission or WECAP Project.

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

In order to obtain the best results from this programme a short survey of nur-
sery grounds and artisanal fisheries in the area needs to be made. The obtained the
assistanoe of the Southeast Fisheries Center of Miami (U.S ..A.) to the I!'lU'MTflIV

this respect it also that the WECAF Project could collaborate :li.u this

Provisional commitments to in the pr()gramllie were obtained from Brazil,
French auiana and the U.S.A. :Fr<!lnoh Ouiana will start in late 1980 and
Brazil's partioipation 1s proposed for 1981. The U.S.A. can iee
tagging, training for tagging and of recovery data.

the
Sur:i.Dllme were not represented at the l!.i!l,et:li.ng and :li.uforma"tion avaUable

covered 1911-78.

was distributed to pa1~:I.oipm1ts at the end of the meet

A more elaborate draft version was circulated for oc:llments at of lll,u",.·1L
The oorreoted version with docmments eubmitoted will be inoluded the

of the .......+.·I'I'l ,,,,"



APPP.NDIX 7

Crustacean SUb-grOUP Report

The wb-group on crustaceans reviewed new data on crustaoean stocks and Sl1Dllllarized
existing and new information for inolusion in this report.

New data presented at this meeting inoluded:

(a) The report of the WOOAF Working Group on the Gu.1anas-Brazil Shrimp Fishery,
which inoluded an assessment of the stocks;

(b) The results of stock assessment of five species of shrimp ill the U.S. Gulf of
Mexico ~ azteous, P. set iferus , P• .£luorarum, .fu. robustue., and.§..:. brevirostris);

(0) The results of stock assessments of shrimp on the shelf of Cuba;

(d) Data on two Colombian shrimp fisheries;

(e) The results of fishery surveys for spiny lobsters in Jl1Il1aica;

(f) The results of stook assessment for spiny lobsters ill U.S.A. (Florida, Puerto Rico
and U.S. Virgill ISlands).

(g) A report on the spiny lobster fishery of northeastern Brazil, which inoluded an
assessment of the stocksf

(h) Data on the spiny lobster fishery in Nicaragua.

These reports and data indicate that a oonsiderable number of new assessments of C:M.1S­

tacean stocks in the WECAFC region have been made si,noe the last meeting and existing assess­
ments are being updated (Table 1).

Assessments baaed on production models continue to be the most used, "beoause oatch and
effort data. are more reoo..:ily available than other kinds of information. Efforts are being
made to improve the data and analyses through rmoh means as more precise measures of fishinp;
effort, information. on apeoielB oomposition of the catoh, meal!l\1res of fishing P0't,'eT of' di.f­
ferelllt vessel types in order. to standardize effort, caloulating directed (to speoies) f:l.shillg
effort, and inolusion of the effects of environmental variables in product:l.on modela. These
teohniques follow many of the reoommendations made at the '1977 Cartagena meeting.

Stock assessments using produotion models are genera.lly the firS't kinds of fishery assess­
ments to be made, and provide a.dministrators with information on the potential yield of a
stook and the assooiated level of effort. It should be noted that the production models
fitted to most of the shrimp stooks are flat-topped and indicate that nearly the same yield
can be obtained over a rather wide range of fishing effort. '

Analytical modele have been applied to crustaoean stocks in the WEX:A1i'C region by Mexico
and the U.S.A.. The ta.gging work proposed for the Guianas-Brasll fishery would also pr01l'ide
data. to use in analytical models. While the l'esulta of current studies are preliminary,
these methods prl:lmise to provide additional useful information to admini.strators. For example,
the effect of' harvesting small shrimp, and the effect of ohanges in fishing effort on yield
can be examined through the use of analytical models.

The orustaoean sub-group reviewed the results of stock assessments that were eubmitted
to the meeting and that 'Were available in previous reports.

These results were summaril!led in Tables 1 and 2, which report on the oonolusions of
production and analytical models and the estimates of parameters made.
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Table 1

State of ~luation of Crustacean Stooks
S~ of Results of 1919 Working ParUes

COUNTRY 8: SUB-ZONE SPECIES METHOD EVALUATIOll CO:M:MmTS

Campeche fishery P. duorarum Exponential MSY 26 400 t Slightly underexploited
Model f Msy 10 000
Mexican data days

Colombia H.E. P. notia118 Evolution of MSY ::: 750 t

P. schmitti
catches f Msy ~5 000 Probably overexploited

P. brasiliensis days

Colombia S"W. Exponential MSY :.:: 1 000 t Fully exploited
Model f Msy ::: 7 000

days

Guianas- P. brasiliensis Catch versus Potential Production model not applied because
Brazil fishery P: schmitti tota1 number Yield of multispecies nature of fishery and

P: 8ubtilis of vessels :;; 15 000- lack of catch and effort data by spe-
P. notia-lis 20 000 t cies. Close to full exploitation

Cuba. (sub-zone A) P. notiali6 Production MSY :::: 6 000 t Fully exploited
P. schmitti Model



LOBSTER

Table 1 ~CMt" )

COlJiTRY & SUB-ZCJIE SPD::IES METHOD EVALUATIOlf COIfl:EXTS

Balvlllas Spiny' Lobster BiOll&ss Little :B&haIla Bank Potential productivity of whole
P• .!!:!!!! inventory (1976) 2 Bahamas '" 6 800 t ?

321 lb/mile
Great ~:&mk
50 Ib/mile

U"SoA,,/Y.l.orida P.~ Exponential :1ST .. 1.3 x 106 Ib BevertM and Holt and bioeconomic
Production (3 311 t) model also applied. Fully exploited
:lodel

Puerto Rico and ~ ares BiOll&ss :MSY .. 0.83 x 106 lb Cat ch and effort data not suitable
U.S" Virgin Islands inventory (376 t) for product ion model. Fully

exploited

Brazil ~~+ Production :lSY .. 88oot 6 Considerably overexploited
~ laevioauda :lodel f:lSY .... 18.8 x 10

trap days

Jamaica (I.land P. argus sample (Recent annual Probably exceeding MSY
shelf) survey yield) 200-220 t

BJ!:

J:sY ... JI&X:i.mmIl sustainable yield



CRUSTACEA

~

Available Data and Para.lllleter Values for Stock by Country, Sub-zone (where Applicable) and Species

Note: For production models jUst show dates wen data are available, and list data separa.tely.
For the rest, insert para.lllleter value were a.vailable, indicating dates (were applicable)
and references by footnote.

Production Analytical modelS Biomass estimatesliIodels

Growth j(ortality

~
('-. ('-.M 0

0 ........ ~ '0 L." '0
BCountry Snb-zone Speoies 010\ <l) I <l) BIll ..... ." ... ."

Mix +' 0
~ 0

III I'M +' X Z M F E c I ."
'00

!l~
...~ ...~

'0." ." .... ><: • .... ><:
t ,..;~ eo t t ...;<:-'§ ., <l)

c0 lii-i <l) Q)

~~
.... 0\ '0 '0

0 ~ ... ~;;:: :i1 ~

1965 MSY- 190 _ .16 1.15 .40 .32 1.6 .28 17VLOBSTER 1 ~3
U.S.A.. Florida P. argus -78 ~311 t 4.7 kg -.25 -1.51 -.83 -1.11 5.2 -.73

lfortheast ~~ 1965
195 _I f7~Brazil 1 .sr w .19 •28 .29 .3 1.53 ·51 125

Coeet -78 ~800 t -.39 1978

SHRIXP

150
Per month

IZf%Xexico Cupeohe J:ostly!: 1956 .sr _
_

.64 .47 .17 - .13
-74

1
24 90Cduorarum .6

t g 4 mon 7mon

!: fietife1'ttl .96 .32 .24 Klirita and Beningo
-1.08 -.76 1968

!:. setiferw .65 .16 .40 Klima.
-.90 -.48 -.48 1974

-
P. asteCUB .48 .21 .29 Klima.

1Qj:;o

!: duorm:'Ulill .88 .08 .64 Berry
-1.08 -. 4 -.92 1967

P. duorarum .44 ·32 ·12 Costello and Ulen
-.72 -044 -.23 1968

.4° .04 .36 Berry 1169
-.48 -.08

~....
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SHRU1P

1!.'valuatiol1 of COIC4tibic.X1 ref~c."UJ,"oea lirere carried. wt in tlllO a.naa: ora.e 'to the north-
1-,est and -the oth<;lI' to the l3outh1'i'est of the AtlanUo coa.':ilt.Both fisheries correepond to
unittl of poplJ.le.-tio;n cQDJElidel:'ed as j,ndep1;!!lI,iO!:nt. In the aouthwestern :t~gion the c£l,tohes are
'predominantly pink, sh:{'imp (P" <luorarum) G1Jld Yi1hite shrimp (P. slchmitti,). In the north''1eat
l;l,re8., catohes consist of piii':!c S'i1rl'nlp';-pink: spotted ShriMp '(1":"b);:s:rrrensis) and. white
slll'imp. In both areal:! ~ the pink sh.r:i.rnp has been predrAninan:t'; Iii 'the last '·few years repre­
senting 96.9 percent of the catch in the northwee'i;, .:m,d 94.4 percent :tn the southwest. '['he
wbi te shl'imp has made up 1.6 percent and 5.6 percent in the 1;1;10 areas respectively. Pink
spotted shrimp made up 1.5 percent of the <,..atch in the north\fest stock. Information on
1977 and 1978 landings he-a been added to that presen'ted on catch and effort a.t the Carta.gena.
meeting in 1977, as well as partial information from the 1979 fishery.

!\'ortheast zone

In Table 3 and }i'igure 1 the information used in the analyses is presented. A production
model was not considered to be appropriate for the fishery beca.uae despi t6 the lack of a
significant decline in abundance with increasing effort, there has 'been a notable deoline
in catches although 'the effort has remained relatively oonstant during the last two yeara.
Because of this, estimation of the MSY and the corresponding effort level at MSY would be
qui te inappropriate. However, an analysis of the historical evolution of the production in
this area permi t3 one to conclude that probably the fishery is now taking place at an in­
tensity greater than that corresponding to the MSY level. Although the preliminary statist­
ics for 1979 indicate an increaae in oe.toh per unit effort, it Beems likely that the observed
fluctuations are more related -to an environmental effect, than to an effeot of exploitation.
On the o'thar hand, we do not hays 13u£'fioient evidence to establish the effect on the resouroe
of the fishery in the Gulf of Venezuela. However, the fishery in the Ou.lf of Venezuela is
mainly concentrated on -the white shrimp, which represents a small fraction of the catohes
off Northeast Colombia. In general it is suggested from the limited information available,
that an average catoh of about 750 tons and a fishing effort of al'ouud 4 500 days absent
from port could represent the maximum expectation for returns from this resource.

Southwest zone

The information e\.Vailable for th.i.a area :1.13 preeeu'ced. i1'l lJ.la.ble 4 and Figure 2. InclUSion
of information 011 CPUE and nahing effort for 1977 ..md 1978 l1JhO'(I/s "" bet'!;eI' definition of the
I'ate of deoline in a'btXl1dance \fith effort. of the ata;;e of 'the fishery using
'the exponential mode 1 estahlishes tha;j; the !<IS! ~ll:i.ll b~ of the O'l:'cl.er of ], 000 tons "lith a
fishing effort 0:1:' 7 000 daytl absent from port"

Conclusion

The resultEl for both zones a:re in 117ith "those reaohed i'hu'il1g the Carta,~na

meeting in 1917•. It wa.a neQelll",alj to gX'Clllp 'the lllf'Orlll·s:tlon on of all speoieG
12lince the statistics OZl fishing ~ffol"t are l'wt .~",'n,';:r>·I:."~ by Slpeoi0£i. Since there are dif'-
ferenoea in the reproo.uoti-"e potential of' ·the in qUElStiCl:',I? it is possible that the
coofbined IIlSY from the fisherJfcould. '\far,y' :i. f anal~\l'e:f;id

In the report of -che 197'7 1~1ft\l~r!WItion was 00 the fili:ll<9 of
lu.nded shrimp. The inf"Ol'ma.ti 0:,\ 8;n in both area.a. It ia
impor"ta.nt to note that 'thE' considered re1itch. d.ifferent m,~ilIlum s;hlelS. In
':J.1able 5 1gepan'l;te eBtima/o<:lel t1J.'C of' 'til", !~~"'6rl :for th'3 two rtlost important k1pecias.
These lfere calculated using a l~eighUng for lj,ocorning to s~l1:;e. It is felt that
-the red,lotion in ll:leaD s:i.:iI€' of 'the sID'irap :1.17. 'bo"th areas :1.<; due to ·the inolusion
01:' amaHez' individ\l!;IJ.13 i~ ·i;l1.1ii l~"\fifl,U~bh
li>'l; '~h:~,fIi! j,:~; in
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MlEl.J

Shrimp Fishery on the N.E. Caribbean CORst of Colombia: All Species Combined

Year Total catch Effort CPUE
(wholrtjlhrimp) (number days at sea) (kg/days at aea)

1972 623.0 3 463 180.0
1973 492.8 2 942 167·5
1974 665·6 3 875 171.8
1975 655·5 4 323 151.6
1976 1 038.4 4 ?49 157.0
1977 815·6 5 117 159.4
1978 518.1 4 089 126.7
1979 (499.9) (2 677) (186.7)

Table 4

Shrimp Fishery on the S.W. Caribbean Coast of Colombia.: All Spedes Combined

Year
Total catch Effort CPUE

(whol'i:l!lhrimp) (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 7713 128.6
1976 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 (.f:. duorarum and .f:. schmitti) from
Catchel!!l on the Colombian Caribbean Coast in 1977 and 1978

(lllIl)

Pink I..f:. duora~) White <l::. llIcblnitti )

1977 1978 1977 1978

S.w. 131.31 124.58 15°.48 15°.40

N.E. 123.43 119.42 144.35 146.13
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the sizes of individuals of different speoies whether it is because of exploitation or be­
cause of the method of operation of the fleets in the two areas.

LOBSTER

Production model a.na.l;,ysis 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 calculation of MSY both for the total area and for the two sub-a.reas
separately (Figures 3 and 4):

Area MSY

All Northeast Brazil 8.8 x 103 t

Northeast Brazil (south of Cabo Sen Roque) 2.0 x 103 t

Northeast Brazil (north of Cabo Sen Roque) 7.3 x 103 t

:MSy
618.8 x 10 traps/day

6
5.2 x 10 traps/day

6
14.6 x 10 traps/day

The estimates calculated for the 8ub-areas separately 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 we.tern north....t (lout north of Cabo San Roque
(60 S), where 1977 effort was 50 peroent .ore than that neoeliu.lary to harve.t the available
yield.
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Figure 1. Relationship between total effort and the CPUE
(crosBes) and the corresponding yield curve
(circles) for all shrimp species on the N.E.
Colombian Atlantic coast
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(crosses) and the corresponding yield
(circles), for all species of shrimp com­
bined on the S.W. Colombian Atlantic coast
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Mexico and Cuba. The basic data
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marized in Table 2

of recent aBS(~ssments done .in tp.e United States of America,
on whioh the assessments were based, including estimates of
in Table 1, while the results of the assessments are mun-

Several new assessments were done for stocks in the U.S. zone in the COUrse of
extended jurisdiction. In most cases, there v,ere no new data and there-

fore not sufficient basis for assessments, so some quantities (e.g., natural
rates or recreational catches) had to be more or less in order to arrive

at estimates of and level of
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hotl much in the ..·A'nl'l·rl'l.:l1 dif'ficult circumstances

fisheries of the WEiCA:E~ relif:tOl:l$ 'The gToup 1'(J;.,"'.. ', .....y appreciated this contribu-
that due to travel difficulties, no one from Cuba was at
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The total mortality
rate Mvalues 9sti­

and the state of OA'''''''''''­
C;V'lJtAHV" .....'U with the cletailed Cuban

of maximum sustainable yield, and stock
this is with to the heavy
and related the use of

assessments will to a
eertimatea of values for growth and

fJ.'able 'I estimated values from the
information was presented at the meeting. To a large

extent, these values should be as rather tentative also, and where possible, new
estimates made for each local fishery rather than adopting these values as standards.

Moat of the fisheries in the WECAFC region are mixed gear, mixed species artisanal
fisheries in which the catches are fairly stable and consist of small quantities of many
species. Fisheries of this aort normally cannot be appraised well by the standard methods,
and attempts to do so require large amounts of detailed catch and effort data. T'ne Cuban
method, on the other hand, is less liable to multi-species problems, and it in fact requires
the stable catch levels that stymie some procedures based on aeries of catch-per-effort data.
It is thus ideally suited to the region. At a minimum, it can provide a rough estimate of
the state of exploitation on the basis of one careful field investigation of the age composi­
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 basis of the observed growth rate K and the mean
value of the ratio M/K for some taxonomic group including the species in question. This
ratio does in fact vary much less than either its m.unerator 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 Mwill 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 a paper for example, comes from three separate est imates only, two of whi ch were for

region freshwater species.

Given the attl~ctiveneas of the Cuban method in all other respects, the meeting recog-
nized an important task the of alternative procedures for calculating M from
other life and decided to consider the problem in detail at the next
session •

.!l!.!?2!~~~ that its members should pOl1de,r and research the of deducing the
other life history and their :n.ndings to the next sISssion.

IJt2.1'".LUlLJ."U.- a Mexican scientist should an account of the referred to in
Mexican papers and how it has been Mexican. aases:sments.

It should be noted that
oannot be dei!;ermilled

individual fiah
number of have been

should not be an obstacle
On the other it
so this may
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and demer­
of statistical data.

basis. It was
in the shrimp

subject be made to

2. of the industrial fisheries in the
sal) 'Vlhich for collection
It is essential that this information reach the group on a
considered that an of information on by-catch of other
fishery needs to be made. It is that contributions on this
the next meeting of the working group.

During the period of intersesaional work, the marine fish 'l~·orking group r~commends that
member countries of 'WECAFC be invi"l;ed to agree to th~) following points:

1. That the work on tagging of scombrids in the Atlantic, Caribbean and Gulf of Mexico
be continued. It is particularly important to seek the participation of Cuba in relation to
the joint tagging programme now underwa;y between the United states and Mexico.

2. 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.



Available Data and Parameter Values for Stocks by Country, Sub-zone (where applicable) a11d Species

Note: For production models just show dates when data are available,
For the rest, insert parameter value where available,
and references by footnote

MlulINE FISH

separately.
applicable)
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models ~~alytical mcdels Biomass estimates
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Mexico ScomberCffiorlls 1973- X 58., 6.48 io 35
,

maculatus 1976 (?) 0.90 0.21 1.07 0.14 1.7 42 36x10'" t
I

I Cuba Scomberomorlls
X

102,6
0.72 0.41 0.31 I 53 57.2 V

maeulatus 11.41 0.16

U.S.A. Gulf of Mexico Scomberomorlla
X 55. 8

0.47 1.0 0.5- 0.2-
msculatua 1.82 0.8 0.5 1 .. 2

Cuba Gulf of Mexico Scombercmorlls X 141.2 0.14 12
•53 0.36 2.17 44 J

I
cavalla 44·5 (?) 2.4

U.S.A. Scomberomorus MSr- 100.9 0.21 0.31 (0.4 ) 0.31 (0.2)cavalla .61lOt 9.41 1 -1.5

Cuba Scomberomorlls
X 171 0.75 0.33 0.42 Jregalia - 1.8 41

Cuba OOyurus X 79-86 0.07 1.0
19-24 22-25 J

chrysurus 7.1-8.9 - - 2.6-3.8

Cuba Epinephelus 92.8 0.105 0·55 0.18 0.37 (1.7) 0.285
35. 8

siiriatus 12.87

~lexico
Epinephelus 1972- X 80.24 0.159 0.48 0.33 0.15 2.08 0.12 35

50 138x103 tmorio 1976 3.0
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X
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19
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13

1.03 -

Cuba H. bonariense
45.71 0.183 1.4- 0.31 1.09 (1.7) 0.59- 19-21
1.826 2.3 1.99 0.78

Cuba H. sciurus
49.73 0.189 1.7- 0.32 1.38- (1.7) 0.66- 17-
1.377 2.3 1.98 0.78 20

Cuba lutjanus 80.8 0.12 0.87 0.20 0.67 (1.7) 0.45 26
a'1alis 7.81

U.SeA. ~!icropogonia8 I 55.2 0.1- 1.1- 0.8- 0.35- 10 V 300 000 t

undulatus 0.38 2·5
0.3 1.85 3.0 (1975 )
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Table 2

Status of Evaluat ion of St ocks (Marine Fish)

'-'"
'·D

I

mean for percoids

Comments

taken as mean for percoids

~~lf of Batabano

Value of

Value of

t~~en as mean for percoids, assess­
ment rough

taken as mean for percoids

all parameter values calculated
by analogy

Based on empirical relationship between
primary production a~d yields elsewhere

Evaluation

MSY '" 1 600 t

1>!SY = 5 000 t
Near fUll exploitation

i·!SY :: 2 500 t
Near fUll exploitation

i1lSY = 2 000 t

I~SY '" 3 500 t

MSY = 800 t

1>!SY '" 9 000 - 13 000 t

1>!SY = 1 500 t
Near full exploitation

Method

Y/R

YjR
Schaefer

alto
vivanua)

Species

Scomberomorus spp.

striatus)

Rabirrubia
chrysurus)

Clupeids

Roneos
(Haemulon spp.)

Pargo eriollo
(Lutjanus analis)

Biajaiba
(Lutjanus synagris)

Country and
sub-zone

Cuba (shelf)

Cuba (shelf)

Cuba (shelf)

Cuba (shelf)

Cuba. (shelf)

Cuba (

Cuba (shelf)

Cuba

Cuba Cubera and or estimated for cubera
and applied to both species

Bank)
Red grouper r~sy '" Mexi co 11 800 t

Cuba 4 600 t
Total biomass 138 t

Mexieo Spanish mackerel MSY '" 10 000 t Total bi~~ass 36 x 1 t



APPENDIX 9

EattCZ!1a1 Report: Marine. Fisheries in GByana

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.

'l'HE INDUSTRIAL FISHERY (SHRIMP)

There are at present 164 shrimp trawlers operating in Guyana's waters. These trawlers
exploit Penaeus schmitti, .E:. aztecus subtilis, .E:. duoral"Ul'n notialis and .E.!. brasiliensis
which are landed and processed by three shrimp processing plants along the Demerara River.

Heavy incidental catches of the sea-bob Xi h enaeus kroyeri) occur in some areas and
there are indications that the scarlet prawn Plesiopenae~ 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 addition there are two convertf3d shrimp trawlers that trawl for fish. Trawlers
accounted for 4 138 000 lb (2 069 t) of , fish in 1978. Bagamary (Macrodon angyclodon)
39 percent, croaker (Micropogoniaa furnie~~) 22 percent and sea trout 9 percent were the
principal epecies.

~ble 1

Landings of Shrimp Tails by Vessels Based in Guyana1l

Year Shrimp tails Number of Averhe catch
('000 lbs) vessels (lb vessel)

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 11 576 185 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

1971 8 122 176 46 000

1978 7 445 165 45 000

11 The catch of 13 Cuban vessels is excluded



THE ARTISANAL FISHERY

Four types of vessels usin~ five different of gear make up this fishery. Vessals
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, tyke nets and beach
seines. Fifty percent of the vesaell!l are powered by 8&il and the remainder by outboard
motor (6 to 9 hp).

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

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

Table 2

Artisanal Fish Production, 1978

Class

Vessels less than
30 ft using longlines,

net s and beach
seines

25 to 35 ft gillnetters

Large gillnetters plus
2 snapper handliners

Number
of boats

684

233

95

Average catch
per boat rer
year (lb)

24 000

44 000

84 000

Total
('000 lb)

16 416

10 252

7 980

34 648
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