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ABSTRACT

The artisinal fishery of Qatar is mostly b3sed on the catch of
demersal fishes. The study included the analysis of fishery statistics
during the period 1980-1994. It was evident that fishery was under-
exploited during 1980 - 1989 due to the small size of thcfistrery fleet
during that period. Maximum harvest from eatari water took piace in
1991. The decline in catch rate per boat per year during perioa l99l -
1994 had instigated this study. Analysis of annual catch, effort (3
gpJiol.l and catch per unit effort data during 199l-1994 by shaefer
(1954) model, indicated that maximum fish harvest that can be
obtained based on current fishery grounds during 199l-1994 for
demersal and large pelagic fishes can range between 7Eg4-g003
tonnes of commercial valuable fish of species highly valuable by
Qatari people. The fishing effort required to harvist this amount of
fishes is 386 standard eatari boats or lg97 fishermen asworking
power or a mechanization level of the fishery fleet of 34,412 horse
power. The Qatari fishermen are advised to increase catchof fish
above that level, by exploiting new fishery grounds within the eatariterritorial water or giving more attention to the neglected pe-lagic
fishery. The decrease in catch per unit effort from t g.79 tonnes of irsh
per.boat during l99l to 10.52 tonnes of fishperboatduring 1994
could be attributed to the increase in the level of effort-above
requirements. This was due to the increase in fishery fleet and
mechanization (horse power) above the requireriient nelded for the
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I. IN'TRODU( TION

The Arabian Gurf has water area of 116,000 square kilorneter.
The. maximum porentiar yierd(mpy) that courd be harvested from the
Arabian Gulf on annuar basis was estimatetr of 400,000 ronnes tbr
small pelagics, 40,000 tonnes for large pelagics and 300,000 tonnes
for.demersal fish species(F-Ao, rqto).rhe recent harvest from the
Arabian gulf is less than 50% of the mpy. The maximum harvest of
fishes that could be obtained from eaiar water was estimaterj as
25,000 tonnes fbr small peragics (such as sardines) and r4,000 tonnes
for-d-emersa I fi sh species( S ivasubraman i am, r 9 g r a& b ivasubraman iam
and lbrahim 1982a&b).

Data collection fr.m commerciar fisheries started in r9g0,
although some data were avairabre from earry r950. Theestimated
potential harvest of demersal fisheries was in the range of 7500-

10,009_tonnes per year for current fishery grounds in the State of
Qata(FAo' unpublished). The decrine in catih rare per boat per learduring the period r99r-r994,Ministry of Municipar Affairs and
Agriculture (1991,1992,1993.1994). had instigated this srudy, The
objectives of the present study'w'ere ro inrestigite optimum caich and
effort that could be applied to demersal fishery without deplering fish
stocks using catch and effort data during 199 I - I 99.1,

2. MATERIALS AND METHObS

Data on annual catch during the period r9g0-r994 of marine
fisheries were classified for a total of l6 species (mostly demersal)
and were collected from the State of eatar( Table I). Since intensive
fishery started in 1991, catch and effort data were analyzed only
during the period 199l-1994. It rvas evident from the data that
demersal fishery resources *,ere under-exploited during the period
1980-1990 w'hich rnay be due ro the srnail size of the flshen.fleet
working in these grounds. The fishery harvest during that period dia
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Table (1) : Species composition of harvested fish end 7o of commerclel lishes ln the total

catch during l99l-t994'
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'Iable (l) : Species composition of harvested l'lsh rnd

catch during l99l-f994'
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not exceed 3500 tonnes/ year as total catch. [:rtr this reason catch and
effort data n'ere ignored during that period. I'he tishing ellbrr *as
estimated in 3 directions namely: l) number of boats working on the
current tishery grounds of l99l-1q9.1 . l) nunrhers of llshernren
working in these grounds and 3) rrrcchaniration level of this rleet irr
horse - power (Table2).

Table (2): Harvest of fishes (tonnes), effort and catch per unit
effort (CPUE) statistics for the State of Qatar during
1991-1994.

Statistical analysis depended on catch and effort Cata to
estimate catch per unit effort for each species, then regression *as
made against effort for each species using Shaefer 1954 model. -l'he

constants of the regression line were used to calculate marimum r ield
for each species that could be obtained from these fishery grounds as
well as optimum effort for l99l - 1994 period. The estimated carch per
unit effort (CPUE) was calculated as catch divided by effort (C/F) for
a total of 16 species as well as for each species in the three effort
categories to investigate the causes ofdecline in the harvest rate per
boat per year over time during the period I99l-199.1. The analysis
was done for 16 fish species that constituted 82.59% of the toral
hanest during that period.

3. RESULTS AND DISCUSSION

The study included the analvsis of fishery statistics during the
period 1980 - 1994. Maximum harvest from Qatari watertook place

Descrintion r99l 1992 r993 I 994
Artisinal harvest (tonnes/ year) 1235 6993 6994 5085
Fishine effort
Number of boats 385 414 456 483
Horse Dower of fleet 33594 36298 40267 45007
Number of fishermen l87l 2017 2237 2369
Catch per unit effort
Harvest/boat/year t&.79 16.89 15.33 r 0.52
Harvest I one horse power / year 0.215 0.1 93 4.174 0.1l3
Harvestlfisherman/year 3.87 3.46 3.12 2.tl
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irr 199 I nhen thc tislrcn llect irrr.:rea:ctl trr lli-i btrats as ir r\rrrkilrq
pow'er that harr ested 7l l-i l,rnrre: rrl'ljsh*s tllo\ll\ tr1- rlenrcrsal rrr iurrr
J'he harlest stahilizc'd duriirg l99l- 199 i ({r99 i ir99"l rrrntre s \ ear)
and decreased durine 199"1 to 5085 torrncs'rcar.

Ihe analrsis ol' har'tcrl. ctJort lrrrrl .atilr trcr url!t Jlli)rt i\.r\
r)ccessar) during that period sirrce cate [r llcr unit ellirrt 1u.g.. hancst
rate) decreased with time from 18.79 tonnes of fish per boat per year
during l99l to 10.52 tonnes of flsh per lroal per \ear durins 199.tr.'l-he
same trend took place with the increase in 01hc'r rneasures ol'efforls as
number of fishermen and horse power of the fl-shery fleet. For this
reason, statisitical analysis was done by regression trf catch per urrit
effort on effort in three dintensiorrs: boats. fishermen and horse p()r\er
of the fishery fleet. respectively.

The artisinal fisher1 of Qatnr was rnosrl) based on the catch of
demersal fishes. The fishery grounds during l99l - 1994 were mostly
located in areas of good demersal fish densitl and high catch rate per
fishing time. These grounds were mapped and explored by FAO and
are located in areas- more than 40 kilometers awa) from shores to the
east of the mainland. The rest of Qatari territorial \!'aters had minor
fishing activities (personal intervierv uith fishernren during that
period). The pelagic fishes which cernslirute 60-70% ot' rhe roral
fishery resources in the Arabian Culf (trAO, 1980) are neglected b1

Qatari fishermen except fbr large predator tlshes.
ln terrns of tlshen resources. most of pelaeic tishes in the

Arabian Culf are conrposed of smail flshcs such as ancho\ies and
sardines. The fishery policy in Qatar is based on fishing raluahrle
highly priced fishes which include dernersal and large pelagic trshes
Sardines and anchovies are not eaten by, native people in the Arabian
Gulf. Small tlshes are used as fish meal or orqanic fertilizer( tirr soiis)
especially in the United Arab Emirates and Sultanate of Oman.

'fhe current fisher-l grounds in Qatar are restricted to locatrorrs
that have high fish density'. higher catch rate and good ecorrorrrre
return per boat per fishing. J'he rest of Qatari territorial $ater\ \\ere
not exploited either for shallowness or for lack of inibrmation among
fishermen (personal interview). fhe fisher1 potential in Qatari
territorial w'aters is intense, houer,er . new fishery grounds should be
exploited anri small pelagic resources shr-rrrld cnter the lisherl .

'fhe antrual fishery yield in Qatar during l99l - 199,1 \\as
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anal\ r./.ed bascd rlr) rclati\e abundance trl'spce ics, catch (tonnes/year)
arrd cllirrt crr:i1ctl Juring l'ishirrg( latrle l). I'lrere w'ere l6 important
lish :pecies thal made 82.59% of total tlsh catch during 1991-1994.

I rr,r gg1191-11 of llslies liytittt'pht'lus and Lelht'rinu.s made more than
l6')i, trl't(]tal catch. ( onscQuently, current tishery management should
hc hascd on thcsc species.

From data analysis of total annual catch during 1980-1994,it
\\as c\ident that the tishery was under-exploitedduringtheperiod
I 980- I 9tl9 due to the then small size of the fishery fleet. The harvest
fiorn the sea reached climax in l99l then stabilized and decreased

thereatier.l'his was due to the increase in fishery fleet and
nrr'chani:zation (horse power)above the requirement needed forthe
lirnited fisher1 grounds(Table 2).

Anall sis of annual catch, effort (3 options) and catch per unit
effort data during 1991-i994 by' Shaefer (1954) model, indicated that
maximum tlsh hanest that can be obtained from theseabasedon
current fishery grounds during l99l-1994 for demersal and large
pelagic tlshes could range betueenTE8-1-8003 tonnes of commercial
raluable fish of species highly valuable by Qatari people. The fishing
efTort required to han'est this amount of fishes is 386 standard Qatari
troats or 1897 fishermen as a working power or a mechanization level
rrf the fishery' fleet of 34,412 horse power{Table 3).

When catch and effort were calculated as number of boats,
maximum han,est of raluable fishes reached 8003 tonneVyear based
on total catch and the optimum fishing eflort required to harvest this
amount uas 386 standard Qatari boats. However, the fishery fleet
consisted of .183 boats in 1994 which represented over- load of 25Ya

uhen conrpared to optimal effort. When catch and effort were
calcLrlated as number of fishermen. maximum hanest of valuable
tlshes reached -91-l tonnes,\'ear and the optimum fishing effort to
hanesl the crLrp \\as a *orking po\\er of IE97 fishermen. The
\\orkins pr:\\Br durins 1q9l-199-1 ctrnsisted of 2369 fishermen rvhich
reprerc-nIcd 3ir t)\ €r- load of l-19,i,.

-\;c.,r.iinc trr Shaefer ( 195.1) model. optimurn fishing effort as

lp;5g ppri sr lmechan ization of all fishing vessels) was calculated as

-rl.J1l hirse ptr\\er for the entire fishen fleet u,orking in 1991 - 1994
tlshcn gi-irnJs The nreachanization of the Qatari fishery fleet during
l99J had -1 i.rl(,)- hr)rSe po\\er rrhich represented over- load of 30%.
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Maximum harvest or maximum sustainable yield (msy)is the
level for maximum harvest of fishes (in weight or tonnage) that could
be obtained without over-fishing or depleting fish stocks living in the
sea (Ricker, 1975). The age- sfructure of fish stocks living in the sea

and biomass of spawners ( adult fishes) are optimum at MSY. The
reproduction rate of fish stocks and fish production is maximum when
harvesting fish stocks at or less than this level (Sparre et al., 1989\.

When fishing effort as the number of boats working in the sea

is increased above the optimum level, the fish stocks will be depleted
and fish production will decrease (Ricker, 1975). The optimum size of
fish stocks living in the sea will decrease when extra boats above
optimal effort are added. The same holds true for the increase in horse
power of the fishing fleet or the total number of fishermen. The extra
effort above the optimum level will harvest extra fish biomass above
the production capacity of fish stocks. Consequently, the size of fish
stocks living in the sea and the percentage of spawners in the stock
will decrease. The net profit to the fishery will decrease as well as the
relative abundance offish stocks.

Since fishing effort exerted to harvest fish from the current
l99l-1994 fishery grounds was above the optimum level, the fishing
vessels harvested more crops than the production capacity for these
grounds. However, when the Qatari fishermen are willing to increase

catch of fish above msy, new fishery grounds should be exploited
within the Qatari tenitorial water or attention should be paid to the
neglected pelagic fishery. Small pelagic fish are known to make most
of the pelagic resourses world wide as well as in the Arabian Gulf.

The fishing effort during 1994 had an inuease of Z4%ointhe
number of fishermen and 25%o in the number of boats required to
harvest demersal fishes . This should lead to a reduction in the size of
demersal fish stocks located in these grounds.

The statistical analysis indicated that optimum eflort on these

mainly demersal fishery grounds should not excecd 386 boats or 1897

fishermen or 34,412 horse power. This could be managed in the State

of Qatar by the following: l) limitation of new-licences for fishing
boati and 2) introduction of closed seasons. Tiris will improve the
average size of fish in the catch as well as the economic returns to the

fishery. The size of the Qatari fishery fleet could be expanded beyond
that limit when pelagic resources enter the fishery or additional
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tlslren grounds bc erploited within the Qatari territorial waters'
.The cirtlmercial fishes of Qatar uere riilidedto 3 categories

acc(rrding to sensitivities to the fishing eftbrt 11'able 3) . The t-rrst

catcgon \\as tolerant to t igl"r level of eflbrt and included Epinephelus'

I'lec'trtrlr,t'nt'ltus, ^s.u,,t' ina ('Lru'tgoides''fhe second group had

rnctliunr tolerance tl.r- the increase in fishing effort and included

,\c.onrherontttrus, Letherinus, sigunus, Argyrops and Alepes.' The third

Broup \!as the lo*est in terms of tol"tun"" tothe increase in the level

of fishing effbrt and included C'aranx' Gnathanodon' - Getes'

('renidens ana tutiannts' ih" in"t"'se of the level of effort above 386

boats * ill affect fishes or species of high sensitivities than the more

tolerant sPecies.

The management of fisheries should be imporved in three

dimensions:
l)Thedecreaseoffishingeffortto386boatsingroundsoflggl.l994.
2)The improvement of gear traps and gill ne'us'

3;il; in[oau.tlon of f[he'v.- research inthe State of Qatar'

l-he decreas. ,n 
- 
lutifl per unit effort from 1 8'79 tonnes of fish

p", Uout during 1991 to l0'i2 tonnes of fishperboatduring 1994

could be attributed to the increase in the level of effbrt above

requirements lowering the catching efficiency to a low level and

endangering the relaltive abundanie of demersal fishes in these

grounds.
It is recommended that the fishery fleet working for demersal

fishery on lggt_lqga gounds be^ limiied to 386 boats and 1897

fishermen with an uu"*g" of 5 fishermen per boat' The

mechanization level should lot exceed 34'412 horse power for the

demersa|fisheryfleetinl99l.l994grounds-.unless'thepelagic
resources .. .rptoii"J. The fishing effort data collected by the Qatari

state should include the following criteria:

l) The flsh hanest per boat per fishing trip'

l) The actual duration of fishing trips'

I t fhe number of fishing trips per boat per year'

-1) Ihe number ofdays spent fishing per boat per year'

S i rne number and dimensions of gill net pieces used per boat'
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