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Abstract:

The coastal fisheries of Malaysia are a very rich and diverse marine resource.
This review briefly outlines the biodiversity of this marine biological resource
from both taxonomic and ecological perspectives. It reviews the current utilization
of this coastal marine resource by a variety of artisanal fishing gears. The fishing
power of some of these traditional gears needs to be carefully studied and defined
for their proper management, as some of these gears exert excessive pressure on the
coastal marine resources. It highlights the need for proper management of these
artisanal gears as well as environmental factors to ensure sustainable utilization

of this resource.
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Introduction

The Malaysian coastal fisheries as in other countries within the South East Asia
region, is a very diverse biological resource. Over two thousand species of fishes
have been described from the coastal waters of Malaysia (Cantor, 1849; Maxwell,
1921; Fowler, 1938; Scott, 194;, Mohd. Shaari, 1971; Weber & de Beaufort, 1961;
Lui et al. 1994). This great biodiversity in taxonomic status and variety of the
fisheries resources arise out the great ecological diversity and niches that exist
within the marine tropical environment.

Taxonomic Diversity

Fisheries resources include a variety of organisms, from the bony fishes which is
taxonomically of the family Pisces, to the shellfish and jellyfishes which are not
taxonomically within the group Pisces, but are considered "fish" from the point of
the fishing industry and in Malaysia they meet the legal definition of fish.

The jellyfish of the phylum Coelenterata are an important specialized fishery in
many parts of Malaysia. This fishery concentrate on the collection and
processing of jellyfishes especially those with large medusa such as Mastigias

papua.

Echinodermata (seacucumbers) have traditionally been collected from the
Malaysia coastal environment. As the jellyfish they form a small specialized
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fishery as the collectors not only harvest but also process them. A large portion
of the catch is for the dried seacucumber market but there is also a specialized
market for processed seacucumbers, Stichopus sp. in the northern part of
Peninsular Malaysia.

Mollusca has always been a very important marine resource. From the squids
(Sepia sp. & Loligo sp.) living in the open waters to the blood cockles (Anadara
granosa) living and thriving in the mudflats, the Mollusca as a group have been a
very important marine coastal resource. Other bivalves may have a much higher
economic value such as the oysters (Ostrea) by the cockles have traditionally
provided the highest landing of marine mollusca in Malaysia.

The Crustaceans especially the prawns has always been the driving stimulus and
objective of most of the coastal fishermen in Malaysia. This because the
economic value of prawn landings are the highest in the industry. In fact the
coastal trawl fishery in Malaysia arose out of the prime objective of catching and
landing prawns and fish is only a secondary target. There well over 30 species of
prawns that are economically important in the Malaysian coastal fisheries (Hall
1962; Lee, 1972). As in many countries in this region Penaeus monodon has the
highest unit price but the white banana prawns (Penaeus merguiensis) is more
important to the capture fishery because of their high value and numerical
abundance. In addition to the various species of prawns, the coastal fishermen
harvest two main species of crabs, Portunus pelagicus and Scylla serrata and a
few species of spiny lobster of the genus Panalurius. Recent some coastal
fishermen have shifted their efforts towards the harvest of life mantid shrimp of
the genus Squilla because of their high demand and price in the life fish trade.

The Chondrichthyes consisting mainly of sharks & rays form an important
fishery in Malaysia. There is a big local demand for rays in the local food market
and they usually fetch a much higher price than the sharks.

The bony fishes, Osteichthyes, forms the major portion of the fisheries in
Malaysia. Over two thousand species of bony fishes have been described from
the Malaysian coastal environment. Of these, about two hundred species of
teleost are commercially important (Lui et al., 1994; Mohd. Shaari 1971) and
forms the major portion of the marine fish landings.



ECOLOGICAL DIVERSITY

The coastal fisheries are a very diverse biological resource. This diversity is not
only in taxonomic variety but also in ecological diversity. The fishes occupy a
variety of ecological niche in the coastal environment. Some of these fishes stay
within the coastal environment for their whole life history but many enter and
occupy the coastal environment for only part of their life cycle. Many of the fishes
uses the coastal environment as their main feeding ground. They move into the
coastal environment on a daily basis to feed because the coastal environment is a
very important nursery area with lots of juvenile fishes. There are fishes that
use the coastal environment as a spawning area and subsequently as a nursery
area. There are fishes that spawn in the open sea and their pelagic eggs drift
into the coastal area where they hatch and the juvenile develop.

The coastal environment is not a uniform environment but one with a great
diversity of niches and subcomponents of environment. In fact this diversity of
environment give rise to the great biodiversity within the environment. Broadly
the coastal environment can be subdivided into the open sea, estuaries,
mangroves, mudflats, seagrass and reefs.

The inshore open sea is very important fishing area for the artisanal fishermen.
This is a area with large number of small fishes, the juveniles of some fishes as
well as those that are by nature small such as Sardinella fimbriata and other
small clupeids. This is also where the halfbeaks, (Hemiramphus far) and Garfish
(Tylosaurus sp.) live their whole life. The open sea is also the main fishing
ground for many of the small mullets such as Velamugil sehali and Liza
vaigiensis. Within the inshore open sea slipmouths, (Leiognathus sp. and Secutor
sp.) are caught. These small fish do not have a high economic value. Similarly at
the bottom of the inshore open sea are numerous small Sciaenidae.

A highly prized fish that comes into the inshore open sea to breed is the
threadfin fish, Eleutheronema tetradactylum. This fish which has a androgynous
breeding pattern spawns in the inshore open sea where their young develops.
The local fishermen catch large numbers of juvenile threadfins using gillnets
throughout the year.



Rastrelliger brachysoma breeds in the open sea but its pelagic eggs drift towards
the shore where they hatch and their young develops. The inshore open sea
forms an important nursery for these fishes. They much more coastal than
Rastrelliger kanagurta.

Of the sharks, the dogfish (Chiloscyllium indicum) and the black shark (Eulamia
melanoptera) are common in the coastal waters and caught regularly by
fishermen both by trawlers and artisanal gear, especially gillnets. Large as well
as small species of stingrays are also common in the inshore open sea. These
include the butterfly ray (Gymnura poecilura) and the stingray (Dasyatis zugei).

The common blue crab, (Portunus pelagicus) move in and out with the tides at
the near shore water in search for food. Most local fishermen have observed and
know this behavioral pattern very well. They set their barrier nets to catch the
crab base on this behavioral pattern. Portunus pelagicus breeds and complete
their life history within the inshore zone.

The estuaries in the marine tropical environment provide a very rich and diverse
habitat to the marine coastal organisms, It is extremely rich in nutrients brought
down by the river. It is an important habitat for many species of fish. Some of
the outstanding examples of the marine fauna living the coastal estuary included
the sawfish (Pristis cuspidatus) . It use to be common but it is extremely rare
these days.

Another fish that frequent the coastal estuary is Chirocentrus dorab. A large
predatory fish which occurs within the estuary in search for food. The estuaries

by S

de & VL addlioUd L0hhiid sdwid UL F fad Viddaid dava ddididly Ui waal LUALGILTLLaidiid s d i Ll & AUNL
J ~ v D 4 ' I

fishes, these include the mackeral (Scoberomorus sp.), the ribbonfish (Trichiuris
sp.) and the pomfrets (Pampus chinensis).

The estuaries are also very important breeding grounds for a number of
important food fishes such as Lates calcarifer, which migrates into the estuaries
to breed every year. Some fishermen are aware of their migratory route and
have set gillnets targeted at them during their spawning migration. These large
Lates spawners with ovulated eggs fetch a very high price from those operating
hatcheries to provide Lates frys to the aquaculture industry. While Lates breeds
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within the estuary, there are other fish which migrate into the estuary and
proceed upriver to breed. These include Hilsa toli & H. macrura.

Many species of prawns occur within the major estuaries, especially on the west
coast of Peninsular Malaysia. The nutrients brought down by the river provide a
very rich environment for these coastal prawns. In addition to the various
species of prawns, many coastal fishermen are currently target the mantid
shrimp, Squilla sp. Life Squilla sp. currently fetch a very high price.

The mangroves ecosystem is a very specialized ecosystem where over 200 species
of fish are associated with (McNae, 1971; Khoo, 1989; Sasekumar, 1989). ‘In
addition to the common mudskippers (Periothamodon sp. & Perithalmus sp.)
which do not have a high economic value in Malaysia other species of fish occur
within the mangrove environment. The common catfishes found within the
mangrove ecosystem are Plotosus canius and Arius sagor.

The mangrove crab (Scylla serrata) is very widespread with the mangrove
ecosystem. There is a fishery for them using baited traps. In addition to the
crabs, many species of mullusca are harvested from the mangrove habitat. These
include Cerithidea and a few other species.

Extensive mudflats exists in Malaysia. They are mainly associated with
mangroves and estuaries. They are extensions of these habitats and in most
cases share the same biological diversity. There are some important differences
for example the extensive mudflats are very important habitats for the bivalves,
Anadara granosa or blood cockles. Large and extensive harvest of cockles are
obtained from the mudflats in an semi-intensive aquaculture system. There
natural cockles beds where seeding is not done. In addition to the cockles, other
bivalves such as Paphia undulata and Placuna placenta are also harvested.
These bivalves are not seeded and thus forms part of the capture fishery.
Another fishery which is associated with the mudflats and the coastal
environment is the Acefes fishery which harvest a number of crustaceans of the
Acetes genus (Omori, 1980).

Fishes that are associated with the mudflats are the marine catfishes (Arius
sp.& Plotosus anguillaris). In addition to the marine catfishes, flatfishes such as



Psettodes erumei, Pseudorhombus malayanus & Cynoglossus lingua are found
and caught within the mudflats.

Seagrass are very limited in its distribution in Malaysia, there are some in the
southern part of Peninsular Malaysia. Where they are present they are
important nursery grounds for many species of fish.

The coral reefs are home to a very wide variety of fish and other marine
organisms. It is not the intention of this paper to describe this fully here but to
highlight some of this great biodiversity that exist in this interesting coastal
habitat. I am sure other will discuss this habitat in greater detail.

The coral reefs are home to the very beautiful Wrass (Labridae), the coral eating
Parrotfish (Scaridae), Surgeonfish (Acanthuridae), Butteryfly fish
(Chaetodontidae), Moray eel (Muraenidae). The poisonous but beautiful
Scorpion fish (Scorpaenidae) is also found here together with very many other
fishes which are sometime collected for the marine aquarium trade. In addition
to the very many beautiful species of fish in the coral reef, there are also many
species of commercial food fish that occurs within the coral reef environment.
These include the reef snappers (Lutjanus johni & Lutjanus malabaricus) and
many species of Groupers of the genus Epinephelus .

Within the coral reef are found spiny lobsters (Panulirus sp.) which are
harvested by local fishermen. Within the reef habitat are many species of
holothurian which are also an important resource. Giant clams (Tridacna sp.)
still occurs in some reefs as well as many species of ornamental cowries, and
other mollusca. These are harvested in small specialized fisheries.

The Fisheries

This great diversity of marine biological resources support the very important
coastal fisheries in Malaysia. The Peninsular Malaysia coastal fisheries develop
from one which depended on a very diverse artisanal gear (Burdon & Perry,
1954). Subsequently a small purse fishery was introduced in the late 1950’s. Up
to about 1960 the artisanal fishing gear accounted for about two-thirds of the
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marine coastal landings and about one-third by purse seiners. With the
introduction of coastal trawlers in 1965, it has gradually increase its importance
in the Malaysian coastal fisheries. By 1990 about two-thirds of the marine catch
was landed by the coastal trawlers, with 20 % by the purse seiners and only about
18 % by the artisanal gear (Fig. 1).

While the proportion of the landings by artisanal gear has greatly reduced since
the introduction of trawlers into the coastal fisheries, the actual landing by the
artisanal gear has not change significantly. The landing by artisanal gear as
shown in Fig. 2 has stabilize around the level of slightly over 100,000 tons per
annum. The quantum of annual landings have not change significantly since 1960
when proper fisheries statistics in Malaysia were compiled.

In 1990 trawlers accounted for 63 % of the total marine landings in Peninsular
Malaysia, while the artisanal fishery accounted for 18 % and the purse seine
fishery accounted for the final 19 % (Fig. 3). Of the various artisanal gear in
operation, gillnets are the most important type of gear. Gillnets account for 42 %
of the artisanal gear landings. The contribution and importance of the various
artisanal gear are presented in Fig. 4.

Unfortunately too many fisheries biologists within the region are overly concern
and thus overemphasize the importance of the determination of growth
parameters. This overemphasis on the estimation of growth parameters of fish
has resulted in the poor allocation of effort and financial resources on other
important parameters of fish population dynamics such as fishing and natural
mortality. In spite of the extensive research on growth parameters of many
species of fish, no single effective management model have been evolved to
manage the sustainable utilization of the very diverse tropical fisheries.

All too often the main objectives of quantitative studies on tropical fish is just to
determine their growth parameters and no effort is made to move beyond that.
The present management systems for sustainable utilization of tropical fisheries
resource in the region are dependent on the traditional catch and effort methods.
The extremely diverse fisheries resources in the tropics is not easily amendable
to the single species methodologies evolved for temperate fisheries with limited
biological diversity.



With this great biodiversity within the tropical fisheries, it is important that
effective and sustainable utilization of the marine coastal resources occurs and
not exploitation at the expense of its sustainability. There have been very many
examples of exploitation. The jellyfish fishery on the west coast of Peninsular
Malaysia is one. It was a thriving industry in the 1970’s and early 80’s but today
the fishery has collapse because of over-exploitation and excessive fishing
pressure on the limited resource. There are many other examples of specific
fishery which has collapse because of overfishing in Peninsular Malaysia, they
include the Hilsa sp. fishery as well as that of Lactarius lactarius.

Overall the current fisheries policy in Peninsular Malaysia has successfully
protected the interest of the artisanal coastal fishermen. Their overall catch has
not been affected by the development of the trawl fishery. This to a large extend
is a result of the zonation of the coastal fisheries, where in Zone A (0-5miles) only
artisanal gear are permitted. It is only in Zone B (5-12 miles) and Zone C (12-
EEZ) where trawlers and other advanced gear are permitted.

While the zonation system has successfully protected the interest of the artisanal
fishermen against competition and the fishing power of the trawlers, there are
clear signs that modification to artisanal gear to increase their fishing power has
an adverse effect on the biological resource. The biggest and greatest challenge is
within the gillnets fishery. It is a very diverse fishery with gillnets made to
target at specific fish. All too often artisanal fishermen are expanding and
extending their gillnets to increase their fishing power and hence increasing
their catch. Up to early 1980’s the average length of gillnets in the coastal zone
was about 2 km but now it is very common to come across gillnets much longer
than 10 km in the coastal zone. For each fisherman they are still operating one
gillnet each but because of the great modification and extension to the gillnets its
fishing power is greatly increase. This cause a corresponding increase in the
fishing mortality and thus contribute towards overfishing within the coastal
zone. We should not forget that the very controversial "Wall of Death" in the
oceanic tuna fishery is also a gillnet but a very large one. Unfortunately the
technology for this method of fishing is slowly entering the coastal artisanal
fishery. Thus, there is an urgent need to define and limit the extend and
expanse of gillnets operating in the coastal zone. There is a need to study their
operations in greater detail and to define and then limit their fishing power to



ensure that overfishing does not occur. There is a need to promote the
sustainable utilization of the marine coastal resource and not its exploitation.
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Fig. 1 : Precent landings of marine fish in Peninsular
Malaysia by various gear groups at five year
intervals between 1965 and 1990.
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Fig. 2: Landings of marine fish in Peninsular Malaysia
by various gear groups at five year intervals
between 960 and 1990.
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Fig. 3: Precent landings of marine fish in Peninsular
Malaysia by the various gear groups in 1990
(Total landings: 819,900 tons).
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Fig. 4: Percent landings of marine fish in Peninsular
Malaysia by the various artisanal gear in 1990
(Artisanal landings: 130,000 tons).
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