A Holistic, Ecosystem

Approach to Investigating Tropical
Multispecies Reservoir Fisheries

Increasing numbers of reservoirs are
being constructed or projected for rivers
in the tropics and subtropics. The fish-
eries generated in such impoundments
provide many employment opportunities
in rural areas. It is important that the
aquatic resources be managed carefully.
However, the various native and intro-
duced fish species which populate these
impoundments constitute a difficult
management problem.

A holistic, ecosystemic investigation of
the multispecies fishery in Bukit Merah
Reservoir, Malaysia was made during the
period 1978 to 1980. This was the first
comprehensive analysis for resource man-
agement purposes of a multispecies reser-
voir fishery in Southeast Asia. It demon-
strates the need for sound biological and
ecological understanding of the resources
as a basis for management decisions.

Methodology

The methods used for the investigation
included a number of standard field-
based methods, e.g., catch sampling, as
well as standard laboratory methods, such
as those used to analyze fish stomach
contents. Important in the context of a
holistic approach were the analytical
methods used to obtain and synthesize
information, such that a trophic model of
the investigated reservoir could be con-
structed and the state of the fishery

assessed. These methods were:

® FEstimation of growth parameters of
important fish species from tagging data
and from length-frequency data using
the ELEFAN I method (see ICLARM
Newsletter, July 1980, p. 13-15).

® Estimation of total mortality, also from
length-frequency data using the ELEFAN
II method (see ICLARM Newsletter,
July 1981, p. 10-13).
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® Estimation of recruitment and popula-
tion sizes using a length-structured
version of Virtual Population Analysis.

® Yicld-per-recruit analysis of dominant
fish species to estimate optimum mesh
sizes and sizes at first capture.

® Construction of a trophic model of Bukit
Merah Reservoir using the method of
Pauly (1982, SCS/GEN/82/41, p. 92-98).

This author was introduced to these
methods at ICLARM’s headquarters
during a one-month visit in 1981. Subse-
quent work with the methods proved them
ideally suited to the data collected from
Bukit Merah Reservoir.

Table 1 gives the main characteristics
of the major groups of fish in the Reser-
voir (herbivores, detritivores and pisci-
vores) as estimated by analysis of data
on major representative species of these
three groups.

A simplified version of the trophic mo-
del of the Reservoir is also given (Fig. 1).

The Bukit Merah study results, together
with other works on tropical Asian reser-
voirs, allowed a review of many previously
unanswered or superficially explored
issues concerning reservoir fisheries man-
agement. Full discussion is given in my

Table 1. Major characteristics of herbivores, detritivores and piscivores in Bukit Merah Reservoir,
as obtained by using data from representative species (Osteochilus hasselti (A), Labiobarbus festiva

(B) and Oxyeleotris marmorata (C), tespectively).

Species group A B C
Asymptotic length (cm) 27.8 31.0 35.0
Growth constant (K) 1.15 1.35 0.93
Total mortality (Z) 3.30 2.80 4.28
Natural mortality (M) 2.12 2.22 1.68
Fishing mortality (F) 1.18 0.58 2.61
Annual recruitment (No. fingerlings) 23x 108 2.1 x 10° 4.4x10*
Maximum sustainable yield (tonnes) 123 111 1.5

Optimum size at first capture (cm)
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Findings

Altogether, fishing contributes about
M$4.50/day, or about 37% of the income
of fishermen around the lake, with paddy
cultivation and rubber tapping contribut-
ing the rest, or M$9.30.1 At present, the
annual fish yield from Bukit Merah Reser-
voir is rather low, averaging 37 kg/ha.
Forty-eight species of fish belonging to
14 families are caught in the Reservoir.
Carps dominate, contributing 37% of the
total fish catch.

thesis.2 The issues concerned include
(1) the ecological factors contributing
to low fish yields from tropical reser-
voirs, especially the paucity of indi-

luss1 = M$2.33.

2The full report of this work is contained
in “Fish Resources of Bukit Merah Reservoir”
by Yap Siaw-Yang. 1982. Department of
Zoology, University of Malaya, Kuala Lumpur.
400 p. Ph.D. Thesis.
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genous lacustrine biota, degradation of tribution to the management of these
ecosystems, oligotrophic conditions, detri-  reservoirs, especially in relation to the
tus deficiency, predation pressure;(2) fish-  environmental, biological and techno-
eries resources assessment methodology logical interactions affecting the stability
and management theory; (3) the impact of the resource community structure.
of introduced fish species and culture However, socioeconomic conditions
fisheries in tropical Asian reservoirs; may also pose serious constraints to
(4) the enhancement of indigenous fish  optimal development of reservoir fisher-
species in Asian reservoirs; and (5) land-  ies. In the case of Bukit Merah, there are

water interactions. no relevant data and a complementary
study is needed to identify such con-
Invaluable Contribution straints. An adaptive and pragmatic
It was concluded that the ecosystemic  management policy will ensure the sustain-
approach can provide an invaluable con-  ability of the resources. °
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Fig. 1. Simplified trophic model of Bukit Merah Reservoir, Malaysia. Except for the lowest
level, which expresses carbon inputs, the numbers in the boxes refer to annual mean standing
stocks in tonnes, wet weight, while the numbers along the arrows express annual flows in tonnes.
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