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THE MARINE LIVING RESOURCES OF BtJR.1A: A SHORI' REVIEW

by

D. Pauly a) , Sann Aung b) , L. Rijavec c) arxi Htun Htein b)

Abstract

The major features of the distribution in space and t..i.ne of the demersal, and pelagic
marine stocks of Bunna are presented and discussed. These stocks are presently abundant
and subjected. to little fishing pressure.

Intensification of fishing is thus pezmi.ssible;' in the case of the pelagic stocks,
rew gears will have to be ·introduced for the resource to.becxm! fully utilized.

1 • INTRaX1CTIrn

The present account of the marine living resources of Bul:ma is based predaninantly
00 results obtained in the course of the recently concluded UNDP/FAO/PPFC· ''Marine
Fisheries Resources and Exploratory Fishing Project" (PlJR/77/003), notably onS~
et ale (1981), Rijavec and Htun Htein (1984), Pauly and.5ann Aung (1984) and Pauly (1984).

Research on the marine resources of BuDna. began in the last century, but was limited
mainly to taxonanic studies, and to occasional obser.:vations on the life histories of
various important species of turtles, fishes and invertebrates (see canprehensive biblio­
graphy in pa~y, 1984).

The results of the first stock asseSSItelts canCiucted. in Burmese. waters 'i1&e publish­
ed by Ba Kyaw (1956) and Hida and Pereyra (1969), later canplenented by the work of A.D.
Drozhinin am his Bunnese countert:mts (FAO/UNDP, 1970; Druzhinin, 1970;Druzhinin and
Phooo Hlaing, 1972; ·Druzhinin am Tin Tin Myint, 1970). Other useful ·infonration <Xl the
:Bu.tnese shelf aIX1 its resources were included in the rep:>rt of the secc:>rrl cruise of the
R.V. AKADEMIK KNIPOVIOi in the Indian OCean (Bc:xJdanov, 1973). These include data a1 the
physical oceanography (Maslennikov, 1973) ,the benthos (Neiman, 1973), the planktal
(Movchan, 1973), the camercial invertebrates (Chekunova, 1973) and the fish resources
(Shubnikov and Tokareva, 1973) of the BuD:na shelf, as 'Nell as a number of referen<::es to
further pap3rs, published in Russian, on these topics.

It was only in 1979, however, that a systematic coverage of Blmrese marine resoo.rces
was initiated in the frane of the project mentioned above. '!his project, TNhich lasted
to the end of 1983 and. included pelagit? am dE!tersal surveys, has led to a vastly in­
creased kn.aYledge of the resources off BuDna.. It is the purpose of this paper to briefly
review the ~jor results cbtained during these surveys, and to put these results in a
wider SOutheast Asian context. -

2. ". DISTRIBtJTI~, ~ AND CGfPOSITICN OF THE DEMERSAL S'IO::KS

several factors affect the distribution of dE!tersal fish (and invertebrates> alOI'X]
the Btn:nese coast. Ana'lg these, sate, (depth, river inflCM, l:x:>ttan ty};:e) are the sane
as those reported to affect fish distributicn in other Southeast Asian countries.

a) International Center for Living .Aq,uatic Resources Managemmt (ICLARM), ·Manila

b) People's Pearl and. Fishery COrporation, Sea Fishery survey and Research Unit, RaB]oon

c) Fisheries DepartIrent, F}D, Rate, Italy
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Another factor - oxygen - seems, however, to have a large inpact· on Bul:nese stocks;
since this is a feature rot reported fran anywhere else in Soutneast Asia, it will be
dealt· with in sare detail in the discussion which follows.

2. 1 The effects of depth

The bulk ·of the deIrersal fish resources of Bunna occurs at depths of less than 50 m,
as is also :rep:>rted fran other SOUtheast Asian countries (Fig. 1); as elsewhere in South­
east Asia, certain species and families occ:ur predani.nantly in distinct depth ranges.
In1?Ortant fish species characteristic of shallower waters' (10-50 m)are Patadasys basta,
Lutjanus johni (Rha1d.ne Coast), Dasyatis spp., Arius caelatus, Qsteogeniosus milit:arIS;
Polynemus indicus (Delta Area), ca.rangoides nalabaricus and IaiOgnatl)us spp. (Tenasserim
Coast) •

The species aburx:1ant in waters of nedium dePth (50-100 m) are Nemipt:eros japonicus
(Rhakine coast), Lutjanus malabaricus (Delta Area), L~ erqent.1maculatus, Pennahia
nacrocephalus (Tenasserim coast) and especially Lutjanus sangu1neus, whiCh is abundant
all along the Bunna coast.

At depths exceeding 100 m, the nost ·inp:n:1:ant species are Priacanthus rracracanthus
and saurida undosquamis, which. are camon througoout Southeast Asia, as well as croco­
dile fishes (Peristedion.~i,E..:..' adeni) I i.e., species which, as opposed to all
previously naned species, occur rarely in other Southeast Asian countries.

The major invertebrate resources of Bunra, penaeid shrinps and deep sea lobster
(Puerolus sewe!lli), occur very close inshore « 10 m) and at relatively great depth
(150-350 m, off Tenasserim coast), respectively. '!he shrinps are presently subjected
to an intensive, if ill-docurrented fishery. The deep sea lobster on the other hand is
only a };X)tential resource. Its biarass is rather limited, as is its density; it seems
unlikely, therefore, that camercial exploitation of this resow:ce will be attenpted·jn
the near ,future (Rijavec and Htun Htein, 1984).

2.2 The effects of river inflow and bottan type

'!he coast of Bunna can be readily divided into three S\.lb-areas with distinct
characteristics (Fig. 2) :

- Rhakine Coast: :na.rI.'OW shelf, generally trawlable, with isolated coral heads and
rocks.

- Delta area: shallCM, wide shelf covered by saJ:d and especially nud, generally
easily trawlable except in areas of wry soft mucl and mud hills.

- Tenasserim coast: very heterogeneous, with coral reefs ani rocky bottan becaning
predan.inant as one trOVes south towards theMe:rgui Archipelago. Continental slq;le
(>250. m) trawlable (but untrawlable off Rhakine and Delta coast) •

Detailed analyses of the relationship between bottan type ani bottan fish cx:mnuni­
ties ha.ve not yet been ferlo:r:ned off Bunna i casual examination of the catch data
obtained. during the above-naned project suggests a rather stralg assooiation between
the fish ccmnunities and the habitats (see also Rijavec and Htun Htein, 1984). '!his is
particularly apparent in the Delta .area, which may be conceived as a very large estuazy,
and where in fact a· typical estuarine fauna occurs, daninated by rays, threadfins, cat­
fish and conger eels,· and in which fish b1anasses are very high (see St.rtmte et a1.,
1981; Rijavec and Htun Htein, 1984) I despite the fact that it is an cu:ea whicllis sub­
jected to Irore trawling pressure than the outlying areas because of its proximity to
Rangoon (Fig. 3) •

2. 3 '!he effects of oxygen

oceanographic data oollected by R.V. FRIDTJOF NANSEN in 1979-80 off BuIma~ the
presence of zones with l~ oxygen (<'0.8 rol/l), especially off the Rhakine Coast, where
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oxygen concentrations may drop below 0.2 rol/l. This phenanenon, which is not reported
fnxn elsewhere in Southeast Asia is rather camon off the \!\estern Indian coast 'hhere it
causes massive fish kills, and/or forces fish which usually occur offshore, or in deep
waters to crov.d themselves just under the coast. That such "cr~ing" also occurs off
Burna is suggested by Fig. 4 which conpa.res the size-depth relationship of Nemipterus
japoni.cus off ~rt:bern Borneo (where larger fish occur in deeper water) with the size­
depth relationship of N. japcnicus off BuIIna, where no such trend is apparent. SUch
c~ing lNOuld explain the rather low densities of fish in deep water, particularly off
the Rhakin coast. Hc::Mever, further studies will have to be conducted to assess whether
~. low oxygen levels recorded by R.V. FRIIYl'JOF NANSEN occur regularly (i.e., seasonally)

.or whether they are a freak occurrence.

2.4 Diurnal cycles of apparent abundance

Night hauls made during the ]?ericxi Novercber 1981 to June 1983 (n = 261) were
systenatically laver than day hauls made during' the sane period (n = 337) ; overall, the
night hauls represent 65% of the day hauls .(Rijavec and Htun Htein, 1984). This suggests
that at least sate of the fishes sanpled by the bottan trawl disperse. at night in the
water colunn. The catch data collected in the various surveys recently conducted off
Bunna should allow for t~ identification of this cacq;onent of the catch, to which
palagic fishes nay be expected to contribute greatly.

2.5 seasonal changes in abundance and species compos!tim

As elsewhere in Southeast Asia, the abundance and species canposition of denersal
fishes off Burma change seasonally (Rijavec and. Htun Htein, 1984; Sinpscn, 1982). Major
seasons are the "pre- and p:>st-rronsc:x:m seasons" (both of which refer to the south\est
nrnsoon). Although the overall bianass esti.na.tesfor these b-.o seasons (see belCM) are
rather close to each other, relatively larger changes in abundance becare apparent when
species-specific biornasses are canpcired. Detailed. infornation on this and related pheno-
mana are included in the cruise reFOrts prod.uced by above-nentioned project in the .
J?eriod 1981-1983, while Pauly and sam Aung (1984) discuss seasonal patterns of recruit­
nent in denersal fishes of Bunna (see also Fig. 5) •

2.6 Long-term changes in species c~sition (1953-1983)

Datersal trawling along the Burma coast has never been particularly intensive. '!his
allCMS for testing the suggestion made by various authors (e .g., in Pauly and Murphy, 1982)
that tropical denersal stocks may undergo rrassive spontaneous (i.e., non-fishery induced)
changes in species COIIpOsition and dominance patterns.

Table 1 gives four lists of the seven rrost important groups (in tenns of \\eight)
during four denersal trawl surveys conducted fran 1953 to 1983, ranked for each survey
fran the Il'Ost to the least abundant. As might be seen, three families (SCiaenidae,
Ari1dae and Panadasydae) a~r in all fOJr lists, one family (Lutjanidae) appears in
three and three families (I.eiognathida.e, Synodontidae, and Muraenesocidae) aJ;Pear in bNo
lists. These data suggest a remarkable persistence of the daninance patterns, especially
in light of the fact that the four SUI.Veys \\ere all conducted by different teams, in
slightly different parts of the BurIrese coasts and using' different gears and sanpling
designs.

Fish stocks similar to those off Bunna., e.g., those along the Andanan COa.st of
Thailand, have, on the other hand, been subjected to intensive fishing in the sane }?eriod,
resulting in nassive c.haD3e in sJ?eCies canpositioo and bianass decline (Pauly I 1979).
'!his cCmparison suggests that the canposition of Southeast Asian Im.1ltispecies deIrersal
stocks does oot tm:1ergo massive changes when not subjected to strong exploitation; con­
versely the changes in catch ccnposition displayed, e.g., by the '!hai stccks, are
attributable to fishing and not to natural causes.
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2. 7 Bianass estimates

Present best estimates of denersal bianass off Burma and their 95% confiderceinter­
vals are

755 000 1: 184 000 tonnes for the "p:>st-ftDnsoon"
and 815 000 .:!: 250 000 .tormes for ·the "pre-nonsoon" periods

as carp.tt:ed on the basis of a stratified· ran:lan survey by Rijavec and Htun Htein (1984).
An earlier estimate of den:ersal bianass off Burma is 750. 000 - 800 000 tonnes, ootained
fran an acoustic survey by str¢lme et al. (1981), and which tallies rather \Ell with the
values fran the trawl survey. - -

'!he seasonal diffe:rerces in total bianass are relatively sneller than those notice­
able at the species or family level, suggest1n:.J that nost species - specific seasonal
changes eatpensate for each other, and result in a seasalally stable bianass of denersal
fish.

Table 1

The seven most important groups of fishes in
demersal trawl surveys conducted in shallow
waters (down to 50-]0 m) off Burma, 1953 to
1983 (families ranked in order of relative
abundance) • .

A B C 0
1953-55 1963 1966-68 1980-83

Sciaenidae Dasyatidae Scianidae Lutjanidae

Pomadasydae Sciaenidae Pomadasydae Pomadasydae

Leiognathidae Ari i dae Trichiuridae Ari idae

Lutjanidae Polynemidae Carangidae Carangidae

Synodontidae Muraenesocidae Leiognathidae Sciaenidae

Ari i dae Nemipterldae Lutjanidae Synodontidae

Muraenesocidae Pomadasydae Ariidae Nemi pter j dae

A - based on Table II in Ba Kyaw (1956), with catches averaged over
all five areas covered by surveys

B - based on Table IV (shallow waters only) in Hida and Pereyra
( 1969)

C based on Table V, VII ,IX, X, XI and XII in Oruzhinin and
Phone Hlaing (1972), with catches averaged over the whole
survey period

o - based on Table XXX in Rijavec and Htun Htein (1984)
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3. DISTRIBUrIGl, ABt:NDAN:E AND a:MP<l3ITICN OF '!HE PErAGIC S~

3. 1 M21jor groops of small IZlagics

'!he following small :Pelagic fisoos are relatively ablJl"dant off Burna: clupeids
(Sardinella sw., Dussurreria spp., Ilisha sw.), engraulids (nainly Stolephorus sw.),
carang1ds (various genera), scatbrids (scatberanoros spp., Rastrelliger SPl?), as well
as a num1Jer of other groups such as, e.g., S};hyraenidae, Stranateidae and Rachycentridae.

3.2 Major distributional features of Bumese pe:lagic· stocks
,

'!he acoustic surveys conducted by R.V. FRIDTJOF NANSEN fran septenber 1979 to April
1980 suggest that the bulk of the stecks of small pelagic fishes off Bunna occur within
about 20 nautical miles of the coast, with the densest concentrations i.Imedi.ately under
the coast. Areas with dense concentrations fonn small, and probably highly nobile
"islands" in a background of lesser c:oncentratia1s (Fiq.2).

3.3 Seasonal changes in biamss and species canposition

Since the surveys conducted by R.V. FRIDrJOF NANSEN covered tv«> seasons (i.e., ·pre­
and J?OSt-aonsocns) it is possible to provide a tentative estimate of the an:plitude of
seasonal changes in biamss of pelagic resources off Burma..

StrPme et ale (1981) rep:>rt that the bionass of snall ~lagics is about twice as
high during the pre-rronsoon as during the post-nonsoon seasan(1.33 • 106 tonnes against
0.62 • 106 tonnes (see Table 2» and suggest that these differences are "caused by a
seasonal fluc'bJation in biological prcxiucticn of these generally short-lived fishes",
also reporting that similar seasonal changes have been noted in carparable stocks and
areas in India and Pakistan.

'Ibis inference is SUJ?(;X)rted by the results·· of. the detailed. analysis of length­
frequency data en Pastrelliger brachysanra fran Southem Bunna perfoxmad by Pauly and sam
Aunq (1984) which showed that this short-lived fish has two ~ll-def1ned spawning/
recruit:nent seasons per year I with one recruit:rcent pulse daninatinq the other to an
extent such that large seasonal oscillations of bianass will be generated (Fig. 6)

Table 2

Biomass in thousands of tonnes of small
pelagics (mainly sardines, anchovies,
mackerels and jacks) off Burma, as
estimated during acoustic survey of
R/V Fridtjof Nansen, 1979-1980 (from
Str0mme et al. 1981).

Season
Area Pre-monsoon Post-monsoon

Rhaklne Coast 170 180

Delta Area 640 370

Tenasserim Coast 520 ..12.
TOTAL 1330 620

a=:a. ===
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3.4 Potential catches of denersal and I;?elagic fish off Blmna ,.

In SC11theast Asia, potential catches (Py) fran 1l1.11tispecies stocks have traditionally
been estimated using the fonmla of Gulland (1971)

Py = 0.5 M • Bo

where M is the average natural nortality in the·llIl1tispecies stock, and· B is the virgin
stock size. ' . 0

For cases where stocks are lightly exploited - as is apparently the case with the
};e1agic and denersal stocks· off Burma, Gulland (1979) proposed

Py = 0.5 (MB + Y) ••••••••• 2)

\there B is the present biarass and Y is the present catch, M being defined as in
equation 1).

Using a range of M values of 0.4 - 1.0, and a figure of 300 000 ~s for the
present annual catch, Rijavec and Htun Htein (1984) estinated a J?C)tential yield of
310 000 - 550 000 tonnes of denersal fish fran equaticn2) •

'!he catch figure of 300 000 tames used by Rijavec and Htun Htein (1984) 'Which is
adapted. fran (Bu.rtra,1983) may be larqely overest..irra1:i.nq present catches, which JIDretOVer
are taken also fran the pelagic canponent of the overall Bu.tm!semarine stock (see below) ;
using equation (1) alternatively with M = 0.4 - 1·.0 and B =800 000 tames .gives
P = 160 000 to 400 000 tames. 0
y

carbining the pelagic and denersal bianasses and using equation (2), the catch
figure of 300 .000 tames and a conservative overall mean value of M (= 0.6) gives,
finally, an estmated total marine potential yield of about 700 000 tames/year (see
also St.r¢mre et al., 1981, p.52).

T\«) prd:>lems rrust be considered. to appreciate the neaning of these potential yield
estmates , however:

(i) equation (1) used here to est.imate potential yields has }:)eQn.. shown by a nunber
of authors to overestinate· potential yields considerably, partiCUlarly in
short-lived animals (Francis, 1976; caddy and Csirke, 1983; Beddington and
Ccxke, 1983) i also the range of value M usually used in Sootheast Asia to
assess demersal stcx:ks (0.4-1.0) may be en the high side (sainsbury, 1979);

(ii) fishing gears suitable for catching large quantities of snall :Pelagic fishes
(lighted. lift nets, fish aggregatioo devices, m::xiem purse seiners, etc.) are
presently not in use in Bw::na. '!heir deploynent and effective use require
considerable skills and major emphasis will have to be given to technology
transfers involving these skills.

Bu.rnB is cne of the fE!W ·countries in SCUtheast Asia (if not actually the only ate)
in which potential yields do exist, i.e., in which fleet expansions appear possible. It
will be important, in the course of this expansion, to carefully m:m1tor the stocks and
to prevent over-capitalization, e.g., by building elements of fisheries managenent into
the· present and future fishing develq;:uent progratm:es.
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,
Fig. 2. The major subdivisions of the Burma coast, also showing distribu­

_ tion of sman pelagics during March-April 1980 (redrawn. with modifica­
tions from Figs. 13, 15 and 17 in Str.mme at al. 1981).
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Fig. 3. Length-eonverted catch curve for Indian threadfln Polyn"",u$lndlcu$ in the Delta ar. in 1981-83; the catch curve
suggests a relatively high total mortality which, when combined with the estimated natural mortality of M • 0.37 luggest.
a fishery mortality of F • 0.61 and an exploitation rate of E • 0.62 (from Pauly and Sann Aung 1984).
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Fig. 4A. Plot of meen weight on water depth for Nsmlpteru,jllponlcu, off Burma Urom Pauly and Sann Aung 1984, based on raw data of R/V Fridtiof Nan.n surveys). Not. lack
of relationship between meen weight and sampling depth. B. Relationship between mean weight and depth for NemiptflTU' j.ponicus off Northern Borneo (from Weber and Jothy
1917). Note significant Incr••e of mean weight _5th sampling depth.
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Fig. 6. Recruitment pattern of N.mlpwu, ~pon/~u,off Burma, showing distinct ...son8' puis..
of recruitment Cfrom Pauly and Sann Aung1984).
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Fig. 8. Recruitment pattern of R••rrelll,.r b,.chy.om. off Burma CMergui Archipelago) show­
Ing ...sonel puis. of recruitment Cfrom Pauly and Sann Aung1984).




