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PREPARATION OF THIS DOCUMENT

This document contains three reports prepared during the life of the project and
presented in the order of their preparation. They deal with planning, setting up a research
programme for the Sea Fisheries Survey and Research Unit (SFSRU) of the People', PearL and
Fishery. Corporation (PPFC) of Burma. One of the main objectives of the UNDP/FAO project
Marine Fishery Resources Survey and Exploratory Fishing (BUR/77/003) was to assist the
Government of Burma in setting up this Unit and to prepare its staff for the execution of
fishery research.

There are only a few examples of documented planning

institutes available. Furthermore such plans have always

country and/or institute and printed report~,if any, have
to the countries concerned.

advice for fishery research

been prepared for a specific

therefore been distributed mainly

Among the few examples figure the following documents:

Levi, D.,
1981

Rapport technique d'information sur l'organisation du Centre d'Etude et de

Recherche Appliquee a la Peche de Bou Ismail (Technical report on the organiza-
tion of the Centre for Studies and Applied Fisheries Research at Bou Ismail).
Technical Report of the project ALG/77/001 "Intensification et amelioration

de la production et de l'industrie des peches". FAO, Rome, 40 p.

Anon. Programme de recherche de l'!nstitut Scienti£ique des Peches ~aritimes. Annee

1983. Office National des Peches, Casablanca, Morocco, 38 p.

Saetersdal, G. Mozambique Organization of fisheries research. Report prepared for the
1980 Marine Fishery Training and Development Project FI:MOZ/77/001:FAO, Rome, 7 p.

The three reports presented in this document deal with the same problem but at different
levels of detail and following different methods.

It is hoped that the methods used here will be sufficiently well illustrated to make

them applicable in other circumstances and/or for different periods of time.

Good research planning will not only provide the necessary framework for an institute's

daily work, it also enables directors and administrators to judge the need for further

training and eventual (further) inputs from outside. Such inputs could range from a

full scale project with several experts, more specialized advice by consultants or training
in specific subjects on-the-job or abroad.

Since marine fish stocks are usually not confined to the sea areas of one country,
a good planning of research will also enable better coordination with neighbouring countries,
and exchange of information. This is particularly important for tagging programmes, but
practically all fishery research benefits greatly from international exchange of experience
and cooperation. .

S.C. Venema

Fishery Resources Officer
FAO, Rome

--
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ABSTRACT

The priorities for research on the marine resources of Burma by the Sea
Fishery Research and Survey Unit (SFSRU) are identified and specified. A
programme for continuation of fishery research after the completion in 1983 of
the UNDP/FAO Fishery Project in Bu~ is outlined, as are the contacts with
outside research institutions needed by the staff of the SFSRU to maintain
and upgrade its scientific competence.

1. INTRODUCTION

The consultancy of an expert in fish population dynamics to the Marine fisheries
resources survey and exploratory fishing project (BUR/77/003) was agreed between FAO a~d
ICLARM. It was to consist of two elements: the first part a two-week visit to the project

headquartersin Rangoon (15-27 August 1983),with one week (29 August-2 September)to
complete a preliminary report. The second part of the consultancy was executed in Rangoon
(8-17 December) and at ICLARM headquarters (19-23 December and 27-30 December).

The' terms of reference for this consul tancy were as follows:

to advise on analysis of current survey data;

to devise a long-range research programme for all marine fisheries, and

to. train Burmese scientists in fish population dynamics.

The present report deals with the second of these.terms of reference.

2. PRESENT STATE OF BURMESE MARINE RESOURCES AND THEIR EXPLOITATION

The various documents prepared to date by project staff (see Appendix 3) and notably
the summary of results by Rijavec and Htun Thein (1984) present a comprehensive review of
the nature and state of exploitation-of the marine living resources of Burma.

Nevertheless, the mean features of those resources and of the Burmese marine fisheries

are briefly recalled her,~to serve as background to the various recommendations and
suggestions included i~ ~he present report.

Burma, which has a coastline of 1 800 km and a shelf area (0-200 m) of approximately
250 000 kmz, has fish and invertebrate resources very similar to those of neighbouring
countries (Thailand, Malaysia, Indonesia). However, the rate of exploitation of Burma's
resources appears to be mUch lower.

As in the case of its neighbours, Burma's sea fisheries can be readily separated

into a large-scale (commercial) sector and a small-scale (artisanal) sector, characterized

by radically different gears operated by completely different types of fishermen.

The large-scale sector is represented in Burma by the trawlers of the People's Pearl
and Fishery Corporation (thereafter PPFC), which consist of a very heterogenous fleet
of trawlers in various operational states, acquired from a number of countries after
Burma received a loan from the Asian Development Bank for the development of its sea
fisheries.

The catch made by these trawlers is of the order of 10 000 t/year, much less than
the capacity of the aggregated fleet.

The artisanal fisheries are reported to consist of approximately 100 000 full-time
fishermen, catching approximately 430 000 t annually 1/. Both of these figures appear
to be unreliable estimates, based on earlier ones that have been annually updated through
application of a constant multiplicative factor.

17 Source:Notes on Fisheriesin Burma, Ministryof Agricultureand Forests,Rangoon,1982
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Thus, for all purposes, both catch and effort (i.e., the number of artisanal fishermen)
of the artisanal fisheries of Burma must be considered to be unknown. Field observation

by Messrs Sann Aung and ~. Rijavec suggested, moreover, that large stretches of the Burmese
coast are actually devoid of the inshore fixed gears typical, in Southeast Asia, of tbe
activities of small-scale fishermen. Also, some very effective crafts and gears common
elsewhere in Southeast Asia, for example small motorized boats lift nets using li~ht
(Le., the "kelong" or "bagan" of the Malay world) and fish aggregation devices (FADs or
payaos) are either rare or absent in Burma.

All these

moreoever, the

above appears,
other areas of

features make the reported

annual catch per fishermen

with 4.3 tlfishermen/year~
Southeast Asia.

catch for the artisanal fishery seem far too high;

that can be derived from the figures reported

to be 2~3 times higher than is reported from

Marine fisheries research in Burma has been - until the onset of the project in 1979
very sporadic, as evidenced by the bibliography of the marine resource of Burma compiled
by the author and presented in Appendix 3.

The state of exploitation of the marine resources therefore can be assessed only
indirectly at present. Clearly, the task of the Sea Fisheries Research and Survev Unit
(SFSRU) of the PPFC in the future should be to obtain reliable statistics on catch and
effort for both sectors of the marine fisheries, and to back those numbers with all the

information that can be extracted from past and future demersal and pelagic surveys.

3. PROPOSED RESEARCH THEMES FOR THE SFSRU

3.1 INTRODUCTION

From the foregoing, the following priorities - ranked in order of importance - emer~e
with re~ards to the activities of the SFSRU:

1. Continuation of the demersal surveys
2. Derivation of reliable estimates of catch and effort in both sectors of the

Burmese fisheries

3. Single-species stock assessments and biological studies
4. Integration of all available information

These four items are discussed below.

3.2 RESOURCES SURVEYS

Given the state of the statistical data base, monitoring of the demersal resources of

Burma will have to be based for many years to come on the demersal surveys initiated by the
project, and which will be continued by the SFSRU. Several major changes should be
affected, however, in the manner in which these surveys are conducted.

The first of these suggested changes is that only the waters down to a depth of 100 m

be surveyed, as these waters (a) include the bulk of the stock and (b) no fishing activities
are presently being conducted, nor anticipated in waters of more than 100 m.

This will allow for a greater concentration of hauls in shallower waters where the

stocks are both more abundant and more variable, and where therefore most sampling should
be concentrated. To assist in the allocation of the research hauls down to 100 m, a
scheme 'for statistically optimum allocation of trawl hauls is included here which is based

on a preliminary analysis of the data collected by the project (Table 1).

It should be mentioned that this. scheme (which is based on hauls that had not been

allocated optimally) should be revised periodically as new data on the distribution of
Burmese demersal fishes become available.
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Table 1

OPTIMUM ALLOCATION OF HAULS FOR DEMERSAL TRAWL
SURVEYS OFF BURMACOAST (BASED ON 1981-1983

SURVEYS) AND INCLUDING ONLY DEPTHS FROM 0 TO 100 m

Area

! Rakhine coas t
I
(North + South)

Delta area

(tyest+ East)

Tenasserim coast

(North + South)

1i These numbers can be raised proportionately when more than 100 hauls are made. but
should never be reduced below 3 for any stratum

2/ The subscripts 1 and 2 refer to the post-monsoon and pre-monsoon. respectively

A second change is that night hauls should no lon~er be taken. Analysis of the data
collected to date revealed that these hauls have catches that are systematically lowar--------

than the day catches. presumably because the "demersal" fishes caught at day disperse at
night in the water column.

,-

The third importantchange suggestedhere is that sampling.of length-frequencydata
during demers~l surveys should be intensified. Pauly and Sann Aung (1984) discussed in
detail the various uses to which well-sampled length-frequency data from trawl surveys
can be put. and there is no need to repeat this here beyond mentioning that they can be
used to estimate most vital parameters of fish and to elucidate important aspects of their
life history.

Important here is only to recall that a correct sampling procedure geared. say. toward
species A should involvemeasuringat least a sampleof speciesA every time it appears
in the .catch (and not only when it appears in large numbers). For this reason. SFSRU

staff must be given a list of species for systematic measurement prior to the start of any
survey. and obtain samples from these species every time these species appear in the catch
of the research vessel. or the commercial vessel of which they are monitoring the catch
per effort. A list of species is presentedin Appendix 1 which SFSRU staff might consider
for systematic sampling.

Relative number of hauls to be

made in each stratum 1/

Depth range (m) Stratum 2/ Pre-monsoon . Post-monsoon

10-50
1 AI

- 6

10-50 1 A2 18

51-100 1 B1
- )

51-100 1 B2 3

10-50 2 AI
- 20

10-50 2 A2 8

51-100 2 BI
- 3

51-100 2 B2 3

10-50 3 AI
- 18

10-50 3 A2 10

51-100 3 BI
- 4

51-100 3 B2
4
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The criteria used for the selection of this list were as follows:

the species should be abundant (i.e., occur in many hauls);

the species should be commercially valuable (e.g., shrimps);

the species should be representative of a trophic level, area, or broad ecological
group (e.g., large piscivore, macro- and/or meiobenthos feeders, estuarine fishes
etc.).

The reason for the first two of these criteria should be obvious. The third criterion

refers to the definite need to collect data which can be used to model the multispecies
stock off Burma, using one of the simplifiedapproachesdiscussedbelow. -

In addition to the regular (stratified random) surveys discussed above, the "special"
surveys conducted to date should be continued. Such surveys should include:

detailed exploratory surveys of a given
in sufficient detail) in the large-scale

shrimp surveys, conducted close inshore

area (to cover adequately areas not covered
stratified random surveys, or

with specialized gear.

New pelagic/acoustic surveys (i.e., beyond those conducted by R/V DR FRIDTJOF NANSEN
in 1979/80) need not be conducted until significant exploitation of the pelagic resources
of Burma is initiated.

Indeed, as far as the pelagic resources are concerned, work should be done on trying
to catch a part of the large biomass that has been detected acoustically, but that has so
far~been .concentrated enough or is in general too difficult to catch (a common problem
in Southeast Asian waters).

3.3 DERIVATION OF RELIABLE ESTIMATES OF CATCH AND EFFORT DATA IN BOTH SECTORS OF THE
BURMESE FISHERIES

No country can manage its fishery, or even make rational decisions concerning the

development of its aquatic resources. in the absence of reliable catch data.

Such data are not available for the artisanal sector in Burma, which reportedly

accounts for the overwhelming part of the total marine catch. Moreover, annual figures of

catch and effort appear to be updated annually by application of constant multiplicative
factors (see above).

In light of this, it seems imperative to conduct, as early as possible and on a
national scale, an inventory of gears and a reliable census of full- and part-time fisher-
men, and to obtain catch estimates by (sub-annual) time periods and species grouping, based
on a sound sampling design.

Reliable estimates of catch and effort in artisanal fisheries

obtain (Pauly and Mines~1982; Munro. 1983) and the best approach in
be phased as follows:

are notoriously hard to

Burma could probably

1. estimation of catch and effort (i.e., number of full- and part-time fishermen and/
or of gears) used in the artisanal shrimp fishery, and then only

2. extension of data collection to all small-scale fishermen operating from the
Burmese coast.

The reason for these two phases is that PPFC, by maintaining more than 20 "procurement
centres" along the Burmese coast, in which artisanal fishermen both sell their catch

(shrimps) and acquire gears, also provides an infrastructure and data base on

which a first census or sampling scheme could be set up. This census or sampling scheme

(which of the two is more appropriate would have to be determined through preliminary

studies) ~ould include neither all marine Burmese artisanal fishermen, nor the total

marine artisanal catch. However, it might provide the basis for injecting some reality

into the available catch-and-effort data of this sector, and, more important, help the

SFSRU staff acquire the skills necessa~J to initiate and carry through the larger census
or sampling scheme.

--
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References to methodologies for obtaining catch-and-effort data in multispecies,
multigear fisheries are Banerji (1974), Pauly and Mines (1982), Smith and Mines (1982).
It appears evident that an international consultant should be providing crucial inputs
to such an undertaking.

Obtaining catch and effort data from the PPFC trawler fleet is far more straightforward
and greatstrides seem to have already been accomplished in this context. In fact,.a
large amount of PPFC catch per effort and catch data have been put at the disposal of FAO
headquarters, where they will be analyssd and reduced by Dr Uazigos. T11~pri~ritieM
are therefore to (a) have the analysis of these data completed as soon as possible and
(b) to have the results presented in a fashion explicit enough to allow SFSRU staff to
continue the data reduction process and analyses on their own.

3.4 SINGLE-SPECIES STOCK ASSESSMENTS AND BIOLOGICAL STUDIES

The list in Appendix 1, suggesting which species should be systematically measured
during demersal surveys, also suggests which species should be studied in greater detail
and used as representative of the total multispecies stock off Burma.

The specific methodology suggested for these studies has been discussed in detail
in Pauly and Sann Aung (1984) and does not need restating here, except to mention that
(a) it will be based predominantly on lengch-frequency data (L/F) and catch-at-length data
(elL,as defined in Pauly 1984),and(b) will require the use of a microcomputerfor the
implementation of the ELEFAN or similar progra~s.

Point (a) makes it therefore imperative not only to collect more length-frequency
samples than to date, but also to document these samples such that maximum information
can be extracted from them now and in the future.

Experience in Southeast Asia and elsewhere suggests that the best method to guarantee
long-term accessibility and interpretability of length-frequency data is to publish
reports with raw length-frequency data, indexed by species and station, e.g., as initiated
in Indonesia by Martosubroto and Pauly (1976), and continued by Dwiponggo and Badrudin
(1978, 1979, 1980).

As shown in these reports, raw L/F data can be compacted such that data from a large
number of L/F samples (20 and more) can be presented on a single page, while the data
report for a whole year's worth of L/F data need not have more than about 100 (mimeographed)
pages. Such data reports, however, will ensure that the data collected now, at a time
when the Burmese marine resources are relatively lightly exploited will still be available
(as baseline data) in a decade or more, when increasing exploitation will have significantly
altered the size structure of the stocks.

An attempt should be made, in this context, to also pulolish in such a data report the

L/F data collected during the surveys of the RIV DR FRIDTJL; ~ANSEN, which at present are
available in two volumes at the SFSRU.

As opposed to the case of L/F data, little need i~ seen to issue

data in report form; rather,every attempt should be used to interpret

as they become available and to incorporate them in studies conducted

or biology of a given species or group of species.

raw catch-and-effort
the available data
on the stock assessment

Another important item is that the studies conducted

in Appendix 1 (and/or other species) should be published,
thus be made available to researchers in Burma now and in

abroad (see section below on scientific exchanges).

on the resource species listed
rather than just stored, and
the future and to researchers

3.5 INTEGRATIONOF AVAILABLEINFORMATION

Integration of the available information on the marine resources of Burma should
proceed in a twofold manner, as follows:

i) the available information on the state of the resources should be formulated as

management advice, and
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ii) the avai~able information on the biology and vital statistics of the various species
investigated should be integrated in the form of a multispecies trophic model.

The first of these two items related to the fact that fishery biology is an applied

science and that fishery investigations are conducted for the long-term benefit of the
fishery. rather than "for the sake of knowledge". Thus, it will be an important task ~f
the SFSRU to keep the PPFC informed of its results. notably of the location. size and
composition of fishable stocks. The SFSRU, once having established its value through such
positive, useful advice will therefore carry more weight in the future, where some of it.
recommendations, e.g., with regard to effort limitations. will appear to be "negative".

On the other hand. the scientific basis of the SFSRU's research activities will be

best maintained if, as information accumulates on the marine stock of Burma, a serious

attempt is made to first construct, then continuously update a multispecies (trophic)
model of the marine resources of Burma. such as the ECOPATH model of Polovina and Ow (1983).

As shown in Pauly (1984), the use of such models (which can easily be implemented on

the microcomputer recently acquired by the SFSRU would not (mis)lead the SFSRU into esoteric

activities, but rather help the staff of the SFSRU concentrate on the key elements of

the system they study, and identify those areas requiring special investigation.

Moreover, the model (which estimates biomasses), once fine-tuned, could help check
the accuracy of some of the constants used for deriving the biomass estimates in previous
surveys (both'pelagicand demersal). .

The excellent user's manual for ECOPATH produced by Polovina and Ow (1983) makes it

superfluous to give here further details of this approach.

4. MISCELLANEOUS ELEMENTS TO SUPPORT THE RESEARCH MISSION OF THE SFSRU

4. 1 INTRODUCTION

A variety of elements that could support the research mission of the SFSRU with

regard to stock assessment and fish population dynamics have been mentioned by the
consultant to the staff of the SFSRU.

The following additional items are briefly reviewed here:

use of a microcomputer by the SFSRU
international consultants to the SFSRU

training in stock assessment
contacts with other research institutions inside and outside Burma

4.2 USE OF MICROCOMPUTER BY THE SFSRU

The consultant was informed during his second visit to Burma that permission had

been granted for the SFSRU to import an Apple III microcomputer (recently purchased 1nd
installed at the Institute).

This development is considered a very important step toward enabling SFSRU staff to

fulfil. their task of compiling and analysing data on the Burmese sea fisheries. The

following types of software (programs) are recommended for acquisition by the SFSRU:

word processing program (to write, edit and print reports),

a spreadsheet-type program, e.g., such as Visicalc or Supercalc (to handle

tabular data, such as large quantities of catch and effort data),

the ECOPATH Program (which is written in Microsoft BASIC (CP/M) and can thus be

easily implemented on the Apple III), .

the ELEFAN program (of which ELEFAN I already exists in an' Apple III version

prepared by Mr P. Sparre, Charlottenlund, Denmark),

miscellaneous stock assessment programs in BASIC such as presently compiled by FAO

(by Dr J. Caddy).

----
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These programs will provide both the computer .and the SFSRU staff with a busy work
.schedule for many years to come.

4.3 TRAINING IN STOCK ASSESSMENT

In the long run, the scheduling of a formal training course in stock assessment will
be necessary; in the shart run, the staff of the SFSRU will have to manage with the know-
ledge acquired to date by the project members who went abroad, and with s~lfinstruction. A
well-stocked library with an appropriate selection of books b~ing crucial for such self-
instruction, a list of books has been compiled which covers most of the various aspects of
fishery 'biology and has a heavy emphasis toward works relevant to marine resources research
in Southeast Asia (Appendix 2).

4.4 CONTACTS WITH OTHER RESEARCH INSTITUTIONS INSIDE AND OUTSIDE BURMA

In the long term, a research institution such as the SFSRU can maintain its competence
only if it establishes and further develops strong links with other research institutions,
inside and outside the country.

Burmese institutions with which the SFSRU could profitably interact are:

(i)

(ii)

rhe Zoology Department of Rangoon University in Rangoon, and

the Department of Marine Biology of Moulmein College, Mou~mein.

The former of these institution could;.e.g., provide for students writing their
theses on material collected by or under the guidance of staff, while the overall research
programme.of the SFSRU could be coordinated with the second of these institutions (which is
being presently supported by a Unesco project in marine science) and which could cover

some of the grounds prese~tly not covered by the SFSRU (biological and physical oceanography).

Maintaining old and establishing new contacts with fisheries research institutions

outside of Burma is also important. No specific recommendation needs to be given here as
a number of institutions have worked in the past with Burmese scientists (e.g., in the frame
of the project), and these earlier contacts require only occasional exchanges to be kept
alive. Opening up new contacts will be more difficult; the best avenue for this may be
through inter-library publication exchanges, into which the SFSRU can easily enter if it
continues the report series (in English) initiated by the project,and offers them for
exchange against the contributions of other organizations. Collected reprints can also
be exchanged as soon as the staff of the SFSRU begin publishing papers on Burmese species
in scientific journals, both Burmese (e.g., in the Union of Burma Journal of Life Science)
or international.

Finally, consideration should be given to at least the head of the SFSRU participating
- if only as observer - in scientific meetings in Asia to which Burma does not usually send
formal delegations.

Meetings that are of great relevance to the work of the SFSRU are for example:

the SCORRAD meetings,

the meetings organized by the Bay of Bengal Project (various dates and locations),
meetings, sponsored by FAO and/or other organizations in which advances in the

knowledge of fishery science in the region are discussed.

Without participation at such meetings, the Burmese fishery biologists may remain
isolated, and their output will remain limited, as evidenced for the period preceding
the project, by the scantiness of written information on the marine resources of
Burma (see Appendix 3).
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Appendix 1

SUGGESTED LIST OF RESOURCE SPECIES FOR SYSTEMATIC

LENGTH-FREQUENCY MEASUREMENTS

Scientific name Common name

Arius caelatus

Carangoides malabaricus

Epinephelus tauvina

Leiognathus splendens

Lepturacanthus savalla

Lutjanus sanguineus

Nemipterus japonicus

Pennahia macrocephalus

Polynemus indicus

Pomadasys hasta

Scomberomorus guttatus

Saurida tumbil

Puerulus sewelli

Penaeus marguensis

Penaeus uxmodon

Loligo (species to be identified)

Engraved catfish

Malahar cavalla

Greasy grouper

Splendid ponyfish

Smallhead hair tail

Blood snapper

Japanese threadfin bream

Big-head pennahia croaker

Indian threadfin

Lined silver grunt

Spanish mackerel

Greater lizardfish

Deep sea lobster

White shrimp

Tiger shrimp

Squid

r.
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Appendix 2

LIST OF FISHERY AND STOCK ASSESSMENT-RELATED BOOKS
RECOMMENDED FOR PURCHASE BY OR FOR THE SFSRU

Bagenal, T.B. (ed.) 1973. Ageing of Fish. Proceedings of an
international symposium at University of Reading,
England. London,England.234 p.

Bardach, J.E., J.J. Magnuson, R.C. May and J.M. Reinhart (eds.)
1980. Fish behavior and its use in the capture and
culture of fishes. ICl.ARM, Manila. 512 p.

Bever ton , R.J.H. and S.J. Holt. 1957. On the dynamicsof exploited
fish populations. Fishery investigations series II, Vol.
XIX. Her Majesty's Stationery Office, London. 533 p.
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App'endix 3

A BIBLIOGRAPHY OF MARINE RESOURCES RESEARCH IN BURMA1/

This bibliography was prepared to update the "Preliminary Bibliography of the Fishes
and Fisheries of Burma" (Indo-Pacific Fisheries Council, Dec. Pap. 62/1, 1962)which
consolidated the few very scattered references available to the aquatic resources of
Burma in languages other than Burmese.

Altogether,91 partially annotated references are given in this new bibliography,

which covers marine resources only. Most of the references included refer to technically
unpublished documents, of which the great majority, however, are available through the
FAD Library, Rome. .

...

1/ Prep"~-~G by D. Pauly, International Center for Living Aquatic Resources Management,
Manila, Philippines (January 1984)

-----
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