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COMPOSITION OF THIS VOLUME

This Volunme consists_ of two parts: Part 1 deals with
the subject matters of Peninsular Malaysia and Part 2 is
devoted to the States of Sabah and Sarawak. |
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1. INTRODUCTION

Fishery activities of Malaysia consist of 2 categories, marine
fishery and inland fishery. ‘In this Study, brackish water area is in-
cluded in the category of inland fishery.

The main objectives of the inland fishery study are as follows:
(1) to clarify the present condition of fishery activities in
Peninsular Malaysia, and to estimate the present water use of

the inland fishery activities;

(2} to project the future direction and production of inland fishery
taking the Government policies into consideratlon,

(3) to estimate the future freshwater demand and

(4) to identify the problems ‘and needs required for the develoPment
: of inland fishery.



9. PRESENT CONDITION OF INLAND FISHERY

2.1 Production and Consumption of Tish
2.1.1 Fish production

‘According to the fishery statistics of Malaysia, total marine land-
ing to fish markets in Peninsular Malaysia increased from 198,000 to
565,000 tons dutring 1965 - 1978 period due to the introduction of trawl
flshing method in 1965 as shown in Fig. 1 (Ref. 10). Landing of marine
fish by state during 1972 ~ 78 period is also given in Table 1. '

On the contrary, total freshwater 1anding at major markets decreased
from 3,276 to 1,232 tons durding 1972 - 1979 period as shown in Table 2
and in Fig. 2. It means the contribution of inland fisheries to the
total production also decreased from 1.6% to 0.2%.

According to the Fréshwater Section of DOFS, it is suggested that
landing of freshwater fish shows only a part of its actual production
because most of the cultured fish is not passed through market channels
but directly delivered to consumers by pond owners or fish sellers.

It should also be remembered that the statistical values of inland
fish production do not include the amount of self-consumption of the
people who live and catch fish along the rivers. Some reports give a
figure of 25,000 to 29,000 tons as estimated self-consumption but the
sources are not given (Refs. 1 to 3).

2.1.2 Number of fishermen

The number of marine fishermen operating licensed boats increased
from 69,200 to 83,700 during 1965 - 1978 as shown in Table 3. On the _
other hand, no data is available on the total number of iniand fishermen
but the number of farmers who engaged in pond operations of freshwater
fish culture increased from 7,000 to 8,000 during 1976 - 1978, which is
equal to about 10% of that of marine fishermen in 1978 as shown in Table
3.

2.1.3 Fish conéumption

Fish consumption in this study signifies the demand for available
‘fish for protein source (A.F.P.S.) which is defined by the following
formula:

AF.P.S. = (Total fish production - Trash fish production)
+ (Imported fish - Exported fish)

In Peninsular Malaysia, only the data for fish landing is available.
The figures of fish landing was, therefore, used instead of those of fish
production to estimate A.F.P.5., As shown in_Table 4 and Fig. 3, total



fish consumption increased. rapidly due to the increase of marine fish
landing The balance of import and export turned-into surplus in 1975.

In consequence, total fish consumption showed sharp Increase at an average
rate of 15.6% per annum. . Accordingly, per capita fish consumption in
Peninsular Malaysia increased almost double during 1972 - 1978 period .
{Sectoral Report Vol. 1).- Considering that considerable amount of - fish

is directly delivered to consumers without passing through markets or
self-consumed, actual figure of per capita consumption may be much higher.

2. 2 Marine Fish Resources

The marine fish landlng from the west coast during 1972 - 1978 An-
creased from 227,000 to 411, 000 toms, which has always been more than .70%
of the total landings as is shown in Table 1. In addition, annual produc~
tion per marine fisherman of the west coast during the same period has
increased from 5.1 to 7.6 tons, compared with that of the east coast from
3.2 to 5.2 tons as shown in Table 5. :

These facts 1nd1cate that the marineifisheries have been developing
rapidly in both coasts, but those of the west coast have been leading the
fisheries development. in Peninsular Malaysia.

As mentioned in Section 2.1.1, rapid development of marine fisheries
in Peninsular Malaysia has been reallzed by the 1ntroduction of trawling
methods. in 1965. ~ ‘

_ Since just after starting the trawl fishing, several researches on
the resources. for trawling fishing were carried out. Atcording to one of
the latest reviews issued in 1976 on the demersal fish resources surveys
which were carried out. during 1970 - 1972, the quantity of sustainable
yield of fish within 9.3 km (5 nautical miles) zone is estimated to be at
least 124,000 tons, consisting of fish and prawns in the water off the
west coast of Peninsular Malaysia, whilst at least 368,000 tonms of that
in the water off the east coast of Peninsular Malaysia {(Ref. 4).

~According to the 1efe5t trend_of fish. catch by_trawiing“as-ehown in
Fig. 4, however, total landing-by trawling on the west coast already
reached almost double of the estimated quantlty of catchable fish in 1978

As of 1979 1o other data is avallable to dlSCUSS maximum sustalneble
yield'of trawl fishlng. At- present, the amount' of resources: available
for marine fishery of Peninsular Malaysia, which has been playlng the
major role in fishery activities, remain vague; :

2.3 “Inland Fishery Activities

* Inland fishery activities are: categorized:.mainly in: two types, fish-
ing and culturing including fry productlon._ These activities are oper-
ated in various waters such as. rivers, lakes. and reservoirs, tin mining
pools, paddy fields, constructed ponds and mangrove -areas. ' Inland
fishery activities by water type are as shown in Table 6.



At present, fishing is popular in rivers and paddy flelds, culturing
in tin mining pools and constru¢ted ponds.

From the admlnistrative point of view, the control and development
of the inland flshery in Malaysia ig the responsibility of DOFS and

MAJUTKAN.

The latter is a statutory body formed to complement DOFS

through active involvement in fishery enterprises.

Recent trend of freshwater fish landing at major markets is as shown
in Table 7 and in Fig. 2. From these, the following characteristics can

be absorbed:

(1)

(2)

(3}

(4)

(5)

(6)

The trend of annual landings in”Peninsular showed sharp de-
crease during 1972 - 1979 as described in Section 2.1.1.

Almost 1007 of the total landings in each year was *hat of the
west coast during the years.

The landing in the State of Perak was always the largest among
all the States and ranged from 58.9% to 78.5% of the total
landings. . The landings in the States ¢of Selangor, Johor and
Negeri Sembilan followed -in this order, but their contributions
fluctured during the period.

The average total landings of the above mentiomed 4'States
during the period accounted for 93.5% of the total landings in
Peninsular.

The landing in the States of Kedah. and Pulau Penang have not

been recorded since 1977. It seems the trade of freshwater
fish will not be done any more in these States.

The landings in the States of Melaka and Pahang are small but
seem to be comparatively stable. :

2.3.1 Fishing:in'inland waters

Data whlch are readily available on fishing in inland waters are
quite limited. Interview surveys were carried out along 14 represemtative
rivers; therefore, to grasp the present condltion of 1nland waters fish-
ing. The 14 rivers are as follows

(1)
(5)
(9
(13)

Kedah, (2) ;Muda,- (3) Kerian, (4) Kurau;

Perak, (6) Melaka, (7) Muar, (8) Johor,
‘Endau, (10) Rompin, (11) Pahang, (i2) Kuantan,

Trengganu, (14) Kelantan

The informations obtained through the surveys are given in Tables 8

to 10.

- FPindings by the information are given hereunder:



(1) During recent 10 years, fish catch has been decreasing along
almost all the parts of river basins except a part of the Kedah,
Perak and Johor rivers wherve fish catch was reported to have
remained unchanged, and a part of the Kurau, Endau, Pahang and
Kelantan rivers where fish catch was reported to have increased
recently.

(2) It is confirmed that the full-time fishermen of riverine fish-
ing still exist in many places along the Perak and Johor rivers,
and in some lower parts of the Keriam, Kurau, Melaka, Pahang,
and Muar rivers. On the contrary, along the Melaka, Muar,

Endau and Kelantan rivers, full-time fishermen seem to have
changed their jobs recently, considering the recent fish catch
decrease. . .

(3) Main source of animal protein is fish, especially sea fish,
even for the people who are living along the rivers. But, in
55 placea interviewed out of 60, people are taking at least
some amount of freshwater fish. Some people prefer freshwater
fish because of its sweeter taste and cheaper price,. who are
mostly -living in such places where full-time fishermen are
still catching fish. o

(4) It seems that fish demand is stronger than its supply in many
places.

(5) In. case of fish marketing, people of 25 places buy flSh from
fish sellers, 21 places from markets, 12 places from local .-
stores and 10 places from mixed sources. Fish marketing system
in Peninsular has still room to improve by making fish prices
cheaper than those of fish sellers and local stores.

2.3.2 Fish_cultere in inland waters

Fish culture in Peninsular'valayeia is categorized into.5 types as
shown in Table 11. As of 1980 most popular fish. culture types are tin
mining pools and constructed ponds.

About. 10 species are - currently under Culture. Kap Kelapa Besar
(Aristichthys nobilis) and Kap Rumput. (Ctenopharngodon idellus) are: most
popular, Lampan Jawa (Puntius gonionotus), Tilapia (Tilapia wossaxbica),
Lee Koh (Cyprinus carpio) and Udang galah (Macrobrachium resenbergi) are
the seeond and others are not popular yet as shown in Table 12.

'All the p0pular species mentioned above are herb1vore or. omnivore
(herbivous dominant)., Accordingly, pond conditicn depends on the water
control how to keep the pond water suitably rich for the growth ‘of phyto-
and animal-plankten by the supply of organic or/and inorganlc fertllizer.

Basically, pond water is ot changed durlng the culture perlod
(mostly 9 months) but some water is added to make ‘up the loss of evapo-
ration and percolation.



‘No separate statlstical data are available on the production of _
cultured fish and only the data for fish landing are avallable: - By using
the fish composition of the annual landing, the trends of annual landings
from pond culture, paddy field culture and fishing were es timated as :
shown in Table 13 and Fig.” 5. It shows that the landing of ‘cultured fish
decreased from 1,150 to 610 tous during 1972 ~ 1979 period together with
that of paddy field culture from 540 to 50 tons.

On the' contrary, the trends of the area. of culture ponds as well as
the number. of culture farmers showed a steady increase as shown in Table
14, 1In addition, DOFS has been proceeding with ‘the subsidy policy to
promote freshwater fish culture since 1976, the first year of 3MP. This
policy seems to have “induced totally 3,239 farmers and land of 354 ha
were under its influence during 1976 -~ 1979 as shown in Table 15 and

Fig. 7.

" From these fécts, it dis iikely that'the5adtual produution of cul-
tured fish increased during 1972 — 1979, but its landing declined due to
some change to marketing system as shown in Flg. 5._

The actual production of . culture ponds was estimated in thls study
as shown in Table 16, using the above mentioned area of culture ponds and
the average productivity of culture ponds based on the results of produc-
tion. survey of culture ponds in Penlnsular Malaysia in 1979 as shown in
Table 17. :

According ‘to the eatlmatioﬁ, the annual fish productlon.in cultured
ponds 1ncreased from 4, 560 to 6, 820 tons during 1972 - 1979

The dlstrlbutlon of culture ponds in 1975 by district level which is
given in Fig. 8 shows the following characteristics of freshwater fish
culture in Malaysia:

(1) Almost all culture ponds COncentraté in’ the west coast.

(2) Mdst active areas are adjacent to big cities such as Ipoh,
- Kuala Lumpur, Melaka and Johor Bahru.

From these facts, it is clear that: the main markets of cultured
fish are in urbamn areas and not in rural areas, as of 1975. But,,aq
shown in Table 15, even the states in east coast such as the States of
Kelantan and Trengganu, ‘fish cultire has been getting popular, activated
by the subsidy policy of DOFS which started in 1976. - :



3. PRESENT WATER USE OF INLAND FISHERY

3.1 Recent Cheuge of River Flow Pattern

The produ tion of riverine flshing in Peninsular Ma]aysia decreased
during these 10 years. According to the information obtained by inter-
view surveys, this was caused by the recent change of river flow pattern
as follows: . _

(1)

(2)

In some rivels, flood occurs more often but reduces more swiftly
after the rain. And after the flood, the water level becomes
low compared with before. ~Accordingly, fish does not have
enough time to.grow during flood time and cammot find enough
food after the flood. Those rivers does not have any big scale
dams -but have lost those virginity by the development of logging
and agricultural plantation.. :

In other'rivers, flood does net_occur'any more;or.so often: com-
pared with before because of the construction of dams upstream.

- Accordingly, fishes has lost their spawning places and time

and encugh food during flood time. ‘The above.information

‘suggests that the maximum production of riverine fishing can

be obtained under the natural river flow pattern which is not
affected by the human activities. : :

3.2 Water Use of Freshwater Fish Culture

As of 1979 the total area of constructed pond is l 519 ha as shown
in Table 14. :

To]low1ngs are the ba51c pond operatlon accordlng to the information
from DOFS: :

(1)
()
(3)

(4}

Water is kept stagnant w1th the depth of about 1 m,
Culture period is- about 9 months.

Water is changed totally once 'a year and not changed afterwards

. durlng the culture period to keep the effect of fertilizer.

Water is supplied daily for supplementlng evaporatlon and
percolation which was estimated at 13.2 m3/he/d in the Sectoral
Report Vol. 11). Based on these conditions, the annual water
use of culture ponds (WD) was estimated as follows:

Initial, water for illlng up ponds - :
+ Daily additioneal water for supplementing _
evaporatlon and percolation of pond water

(Area of Pond) x (Pond Depth + Culture Period
x Daily Additional Water) :

Hp

i



Water use for freshwater fish culture by State in 1979 was shown in
Table 18. The total water use in Peninsular Malay31a was estimated at
20.6 x 106 m3/year as of 1979. : :

It is not necessary to compute other types ‘of fish culture such as
cage culture in lakes and reservoirs, cage and penculture in Lin mining
pools, paddy field culture and brackish pond culture in mangrove areas.
Because fish culture of these types is operated only under the water
environment to which freshwater is not necessary to be supplied.

P-8



4. PROSPECTIVE DIRECTION OF INLAND FISHERY

hal Government Policies'

_ The fishery development poliey in Malaysia is geared to the three-
fold objectives of the New Econemic Policy of eradicating poverty,
restructuring soclety and providing'employment for the increasing pop-
ulation. In line with this policy, total of M$262 x 106 was allocated
for fishery development under TMP,. sharp increase compared with the sum
of M§34 x 106 provided under the SMP as shown in Table 19 .

DOFS was allocated M$lll x 106 during the TMP perfod. The biggest
fund of M$72.7 x 106 was utilized for the Program of the Financial :
Assistance to the fishermen and fish culture farmers, which was 65.6% of
the total. allocations of DOFS as shown in Table 20. It is clear that the
main policy of. DOFS for the fishetry development under. TMP was to assist
financially fishermen and to encourage them to promote their activities.

Speaking of inland fisheries, the same policy was reflected in the
form of subsidy program to the culture farmers of freshwater fish. About
M$7 x 106 to M$B x 106 was estimated to have utilized for - the subsidy to
the culture farmers to start freshwater fish culture under TMP as shown
in Fig. 8. This amount accounts for about 10/ of the total fund of the
Program of the Financial Assistance., It is quite big amount compared
with the contribution of freshwater fish landing which was below 2% out
of total fish landing as described in Section 2.%, 1

The aquaculrure projects of ‘MAJUIKAN was allocated about M$S X 106
which was 3% of its total budget under TMP as shown in Table 21. The’
amount allocated for freshwater fish culture was not available, Judging
from the area of the freshwater- ponds operated by MAJUIKAN of 53 ha in
1980, however, at least. MS1,3 x 106 was presumably spent (Ref. 5).
Though -this amount is comparatively small, it has a 81gn1f1cant ‘meaning
con31der1ng that the sum was spent for 2 high scaled culture progects.

7 According to the 1nformation from MOA, a high priority is to be‘-
given for the development of aquaculture and inland fishery,_=

_ Considering these, 1t is’ clear that the freshwater fish culture in~
cluding mangrove ‘area will be stromgly’ promoted in Peninsular Malay31a
under the. 4MP by the Government of Malaysia.

4.2, Ex1sting Future Development Plans ;'L

‘ From the Government basis,hthe constructed ponds of l 257 ha for
freshwater fish:culture are planned to be constructed by the sub51dly
program: of DOFS and 649 ha by culture projects of MAJUIKAN during the
4MP period as-shown in Table 22¢ The total area of constructed ponds:
will reach, ‘at least, '3,708 ha .by the end of 1985 w1thout counting ‘the
constructed ponds constructed solely by private sector.



The State land offices have recently changed their policies on the
utilization of old tin mining pools for fish culture and requires the
yearly extension permission to the investors, Fish culture in tin mining
pools, therefore, is most likely not to be developed any'more.

Other culture ‘plans by the Government are freshwater cage culture
of 5.6 ha (1,500 rafts) -in lakes and reservoirs by DOFS and brackish cage
culture (including marine cage culture) of 1.9 ha (500 rafts) by DOFS as
gshown in Table 23. Thege are not directly relating to quantitative
matters to bé discussed in this Study but relating to qualitative matters
including water quality, euttophycation, pollution in river mouths.

As for' the future plans other than those under 4MP, following 3
freshwater culture plans have been conceived: :

(a) 'Sepat Siam (Trlchogaster pectoralie) ‘culture of 203 ha in the
Tumbok Block at Tembusu Angin in the State of Perak (Ref 6),

(b) combination of freshwater fish culture of 535 ha and freshwater
prawin’ culture of 150 ha in Kemasin and Semerak in the State of
Kelantan {Ref. 7), and

(c) freshwater fish culture in swamp area of 243 ha 1n the State
of Trengganu (Ref. 8).

" The culture’atrea totals 1,131 ha. In this Study, these plans were
assumed to be implemented after the 4MP because definite schéedules for
them have yet to be formulated.

4.3 Prospective Direction of Inland Fishery

As’ described in Chapter 2, the fish consumption in Peninsular
Malaysia has been rdpldly 1ncre351ng during 1972 -~ 1978 perlod. The
domestic fish supply ¢an not fully meet the fish demand. Although’ marine
fishery: keep larger share In the total domestic fish production, maximum
. sustainable yleld is not clear as described in Section 2.2. The Govern~
_ment is seeking for various kinds of possibilities to improve the present
fish deficit by utlllZlng its own natural resources. To activate the
inland’ flshery is one of its main targets._ ' S

The production of fishing in 1nland ‘waters, especially rivers,
however, is not likely to, be retovered because of the adverse effects of
varicus kinds of development activities,on the ecological condltion_of
fish as is described in Section 3.1.  The total area of lakes, réservoirs
and other open water bodies is 15,500 ha in Peninsular Malaysia, but most
of them need ‘more tlme to become’ productive waters by eutrophycatlon
(Ref. 9) -

From the viewpoint of ‘area-to be utilized for fish culture, 25 600
ha paddy field fish culture has much’ potentiality (Ref. 9). However, it
also is not.likely to be developed so much-in the near future bécause its
production 1s adversely influenced by the agricultural chemicals and
shortening of growth period of fishes by the irrigation development.
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On the other hand, fish culture both in fresh water and brackish-
water excluding paddy fleld is hopeful because of the following feasons:

(1) It has been steadily developing under the support of DOFS,

.+ This can be considered as. the evidence that the technology of
fish culture has been basically established and can induce .
profitable pond operationg; and

(2)':The accumulation of culture technology will make possible the
future development of a part of mangrove swampy area of 103,000
ha for fisheries aquaculture as shown in Table 24.

.. The Government is planning to develop more than 3 708 ha of fish
culture area by 1985 through the implementation of the 4MP. -To project
the perspective development area of fish culture in 1990 and 2000 in
Peninsular Malay31a, the following assumptione were made:

(1) The ‘area of freshwater culture ponds 1nclud1ng tin mining pools
including all the existing plans during 1981 - 2000 will in-
crease at the average rate of 4% per annum which is equivalent
to the rate during 1973 ~ 1980 as shown in Tables 14 and 255
and :

(2) ‘'The development area of cage culture and btaCklshwater culture

"~ will only be doubled in 2000 after the completion of the 4MP
because fish farmers ‘need several years to master newly intro-~
duced culture technique such as cage culture or brackishwater
culture. For example, Japanese fish culture farmers were able

_to increase fish production from 41,800 .to 82, ;100 tons. during .

1967 - 1977 But they had spent more ox less 15 years to :

- master the suitable and stablé culture technique before they
could reach the above—mentioned rate.

Based on these assumptlons, ‘the total prospective,develooment areas
of fish culture in 1990 and 2000 were estimated at 10,174 ha and 15,105
ha, respectively, of which detailed figures dre given in Table 26 and
F1g 10. . . .

'In these.cultufe areas; 29'5Bﬁ.£ons-of fiehrere excepted to be pro-
duced in"1990 and 41,777 tons in 2000. 1In order to meet the domestic

fish demand 88.5 x 103 tons of inland fish is required in 2000. The
_expected production falls for short of the requirement. :

4.4, Futute Water.Demand
Out of several culture types of inland flshery, only freshwater pond

culture excluding tin mining pools needs seaeonal and da1ly water supply.

Future water demand of freshwater pond by state is as shown in-
Tables 29 and 30. Total water demand of freshwater pond in, Peninsular
Malaysia were estimeted at 59 x 106 m3 for 1990 and 111 x 106 m3 for
2000, reSpectively. _ . : .
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5. PRQBLEMS AND NEEDS

Followings are the needs and problems to be éblved for the develop-
ment of dinland fishéries im Ponlnsular Ma}aysia which were recognized
by this Study: : . .

(1) 1Inland fishing, especially riverine fishing, has been facing

: serious decline of production due ‘to the adverse change of
ecological river environment for fish. ' Studies on the causal
relation between the fish resources and the ecological change
are needed, especially for the Perak and Pahang rivers.
Spec1al attention should be paid to the effect of the construc~
tion ‘of dams ‘and weirs and to measures for the allev1ation of
the adverse effects of these structures.

(2} 1In order to accomplish the fish culture develcpmént_plans under
" the 4MP, the following actions need to be taken:

{a) Studies and experlments,'mechanlsm of cost” and beneflt
bioclogical differences between herbiv010us, omnivorous and
carnpivorous fishes, role of sunlight, water and fertilizer
concept of water change rate, survival ratio, feed conver-
sion ratio, spacé factor, fish demnsity, fish disease,
‘weight loss, decomposition, fish process, weight loss,
decomp051t10n, fish proce831ng,

(b) Strengthening of exten81on service, assignment of technlm

“clans experienced for fish culturing, detalled informations

on production and problems- encountered by fish farmers,
technical advicés and propagation bf fish culture;

{c) Strengthening of seed supply system; quality, quantlty and
tlmlng,

{(d) Organizationjof"fish farmers; fish distribution, price
control, avoidance of possibility of a subordinate position
controlled by- fishsellers, joint ownerbhip of transporta~

'tion facilitles, and

(e) Stable avallablllty of clean and cheap water; adjustment
of water use taking into consideration the competing water
use by irrigation whén fish culturing is scaled up.

(3) Paddy field fishing and fish culture needs much more intensi-
fied studies as to how to .avoid the negative influences of
'-agrlcultural chemicals and shortening of culture period taused
by irrigation development, and how to increase its production.
It is necessary to get a close cooperation of farmers.

(%) Future develOpment plans need not only subsidy programs but

‘also study on' the necessity of Government loan for 0&M cosL
specially in case of carnivorous and shrimp culture.-;

. P-12



(5

(6}

(7

Development of mangrove areas needs sufficient discussion among

' government agencies, especially on its location, scale and the
- structure of water channels.

Systematic studies are needed on how to supply cheap and fresh
fish to the east coast people during the monsocon season.

In casé'of Bratkish'watér pond cﬁitﬁre, due care éhould be takén

for preventing water pollution. Guideliné of the water quality
standard for these ponds will be needed in future.
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‘6. CONSTRUCTION COST AND O&M COST FOR INLAND FISHERY SCHEMES

6.1 Constructed Pond Culture

Unit consttuction cost for constructed ponds excluding physical
contingency was estimated at M$15.9 x 103/ha based on the required
excavation volume and land acqu151tion cost obtalned from the Inland
Fishery Section of DOFS and Majuikan (Ref. 12). Total unit construction
cost was, therefore, estimated at M$20.7 x 103/ha.

0&M cost for the constructed ponds was assumed at 17 of the con-
struction cost or M$0.2 x 103 /ha/y pased on the data obtained from DOFS
and Majuikan (Ref. 12).

6.2 Cage Culture in Dams Reservoirs

Based on the data obtained from DOFS and Majuikan, unit construction
cost for cage culture fishery in dams reservoirs excluding physical
contingency was estimated at M$455.0 x 103 /ha. Total unit construction
cost, therefore, estimated at- M$592 0 x 103/na.

0&M cost for cage eulture fishery was assumed at 2% of the construge-
tion cost or M$11.8 x 103/ha/y based on the data obtained from DOFS and
Majuikan (Ref. 12)

6.3 Estimated Cost

Estimated investment cost (construction cost) together with the area
of constructed ponds to be developed during 1980 - 2000 period by state
is given in Sectoral Report Public Expenditure and Beneficial and Adverse
Effects. Investment cost together with the area of cage culture in
reservoirs (inland fishery in reserveoirs) by basin is given for various
alternatives for water source development and these under lower economic
growth in the same sectoral report. Recurrent expenditure (0&M cost) for
the constructed pond culture and cage culture in reservoirs for Peninsular
Malaysia is also shown in the same report.
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7. FECONOMIC BENEFIT AND COST FOR INLAND FISHERY

7.1 Economic Cost

Economic cost was obtaimed by deducting transfer payments including
taxes and local contractors' profit from the financial cost. In this
Study, economlc cost was assumed at 807 of the financial cost. Unit
economic construction cost and economic 0&M cost is shown in Table 30
together with unit financial costs.

7.2 Economic Benefit

Economic benefit derived from the constructed pond culture and cage
culture in the reservolrs. was estimated at 80% of the net financial
production value, taking into aCCount the transfer paymeﬂts.

Gross unit production value of cage culture was estimated at
M$672.8 x 103/ha/y, while: financial production cost was estimated at
M$476.1 x 103 /ha/y. Net unit production value (financial) was calculated
at M$196.7 x 103/ha/y. Net unit production value (economic) for cage
culture was, thus; estimated at M$157.4 x 103/ha/y.. Similarly, mnet unit
production value (economic) for pond culture was estimated at M$2 0% 103/
ha/y. Details are given in Table 31.

7.3 hstimated Economic Benefit and Cost
Estimated annual equivalents of economic beneflt and cost at the
discount rate of 8% for pond culture by state and these for cage culture

in reservolrs by basin are given in Sectoral Report Public Expendlture
and Beneficial and Adverse Effects._
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Table .1 LANDING OF MARINF FISH BY STATE (1972 - 1978)
. A ' Unit: 103 tons
Year

State 1972 1973 1974 1975 1976 1977 1978
Perli - 5.4 8.0  13.5  13.6° 9.9 14.3  14.5
eriis (1.8)  (2.2) .1y (3.7 (2.4 (2.9 (2.6)
Kedah 37.6  45.2  42.6 42,9  51.9  7i.6  66.5
(12.3) (12.4)  (9.7) (11.4) (12.¢) (14.4) (11.8)

Pensr '31.8 33.3 26.7 21.0 17.2° 28,0 - 22.5
enang

(10.4) (9.1} (6.1) (5.6) (4.2) (5.6) (4.0

Porak . 78,0 98.1 ' 131.9-  95.0 108.6 143.2 186.6
. (25.5) (26:9) (30.0) (25.3) '(26.4) "(28.7) (33.0)
‘alanpor 58.2 . 78.6 88,2 - 82.2  91.7 105.9 104.7
elang (19.0) (21.5) (20.1) (21.9) (22.3) (21.3) (18.5)
N8 : 0.3 0.5 0.3 0.4 0.5 0.4 0.4
N Sembllan  (61)  (0.1) (0.1) (0.1) (0.1) (0.1) " (0.1)
Mal | 1.5 1.5 0 1.3 0 13 1.3 . LS 2.4
alacca (0.5)  (0.4)  (0.3) (0.4)  (0.3)  (0.3)  (0.4)

Johor"fWeSt) © 1402 11.1 13.4 13.9 - 13.5 - 13.0 '13.0
- (4.6) (3.0 (3.1) (3.7) __(3.3) (2.6) (2.3
Sub-~Total 227.0° 276.3 317.8 270.3 294.6 377.9 -410.6 -
(West Coast) (74.1)  (75.6)  (72.3) (72.1) (71.7) (75.9) (72,7)
29.8 27.5. 30.3  25.0° . '33.6 - -21.8... 48.0
(9.7) (7.5) (6.9) (6.7) (8.2) (4.4) (8.5)

8.1  11.6. 19.0° 13.5 i4.2  14.0  16.3

Johr. (East)

Pahang 7)) (3.2)  (4.3) (3.6) . (3.5) (2.8)  (2:9)
Trenesany 30.2  37.4  59.7  53.4 55.3  77.8  75.3
Bee (9.9)° (10.2) (13.6) (1412) (13.5) (15.6) (13.3)
reliatan 1.2 . 12,7 12,7 12,7 13.3 6.5  14.5
etant (3.6)  (3:5) (2.9) (3,;4):. (3.3) (1.3) ‘(2.6)
Sub-Total  79.3  89.2 121.6 104.6 116.4  120.1 . 154.1
(East Coast) (25.9) (24.4) (27.7) (27.9) "(28.7) . (24.1): (27.3)

Total T306.3  365.5  439.4  374.9 411.0. 498.0  564.7
~ 0 (100) - (100) - (100) © (100) .. (100) - (100)  (100)

-Source; . Ref. 10
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LANDING OF FRESHWATER FISH AT MAJOR

Table 2
MARKETS BY STATE (1972 - 1979)
' Unit: tons
State YOU 197p 1973 1974 19751976 1977 1978 1979
Perli 61 10 13 2 - - 1 1
eriis (1.9)  (0.3) (0.7) (0.1) -y (=) (0i1) (1L.0)
Kedah 66 337 19 8 3 - - 20
eda (2.0) (11.0  (0.9)  (0.6)  (0.3) (-) () (0.2)
e 4 3 5 3 3 - - -
enang (0.1)  (0.1)  (0.2) (0.2}  (0.2) -) -y )
Perak 2,200 1,722 1,576 969 841 830 612 726
(67.4) (56.4) (78.5) (70.2) (65.3) - (69.4) (65.5) (58.9)
Sel 674 716 130 15 . 14 46 70 297
elangor (20.6) (23.4)  (6.5) (1.1) (1.1)  (3.8) (7.5) (24.1)
N Sembil 125 115 117 92 139 68 91 o1 .
- sembllan g gy (3.7)  (5.8)  (6.7) (10.8) (5.7) (9.8) (7.4)
Mal 6 6 14 20 26 25 41 27
alases (0.2)  (0.2) - (0.7) (i.4) . (2.0) (2.1} (4.4) (2.2)
R 98 129 119 - 245 . 243 202 81 . 40
Johor (Mest)  (3.0)  (4.2) _(5.9) _(17.7) (18.8) (16.9) _ (8.6) (3.2)
Sub-Total 3,243 3,038 1,993 1,354 1,269 1,171 900 1,195
(West Coast) (99.0) (99.4) (99.3) (98.1) (98.4) (97.8) (96.3) (97.0)
Pahang 31 15 13 24 20 25 31 26
ahang (0.9)  (0.5) (0.6) (1.7) (1.6) (2.1} (3.3) (2.1)
Tren anu - 2 1 - - T 2 8
&8 ) -) (-) =) (-}  (0.1) (0.2) (0.6)
Kelantan E 2 1 - 3 - 1 2 3
(0.1) (=) (=) (0.2) (=) (0.1) (0.2)  (0.2)
‘Sub-Total 33 I Y, 20 76 34 37
(East Coast) (1.0) (0.6) (0.7} (1.9} (1.6) (2.2) «3.7) (3.0)
Total 3,276 3,056 2,007 1,381 1,289 1,197 934 1,232
: (100)  (100) - (100)  (100)  (100)  (100)  (100) (LOO)

Remarks; TFigures in parentheses signify landing in percentage

Source;

Ref. 10
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NUMBER OF MARiNE'FISHERMEN BY STATE (1972 - 1978)

Table 3

Unit: 103 persons

State Year 1976 1977 1978

Porlis 1.4 1.3 1.5 1.4 1.7. .. 1.9 2.4
(-) (- ) =) (0.02) (0.03) (0.04)

Kedali 6.6 6.1 6.3 7.6 9.0 7.8 9.6
(~) (- ) (-} (0.15) (0.14) _(0-23)

Penang 6.3 6.0 6.3 5.8 5.9 6.0 6.8 .
' -) (=) (-) () (0.07) (0.07) (0.07)

Peralk 4.0 9.2 6.4 17.8 16.5  14.8 . 15.3
(=) (-) (=) A=) (2.58) (2.70) (2.87)

Selaneor 7.0 7.8 6.4 6.9 6.9 7.0 - 7.3
& ) () (5 (5 (0.46) (0.50) (0.51)
. 0.4 0.3 0.3 0.4 5 0.5 0.5
N. Sembilan (=) () (=) (-) (1.56) (1.84) (1.73)

Melaka 1.4 1.3 1.5 1.3 1.6 1.8 2.0
€ (=) (- ) (=) - (0.18) (0.20) (0.26)

7.1 7.1 6.8 7.2 7.9 8.8  10.2
Johor (West) (=) <) () (=) - (0.63) (0.67) (0.70)

Sub-fotal ) 8.8 5.5 8.4 48.0  48.6  54.1
(West Coast) (=) ) (=) () (5.65) (6.20) *(6.41)

o 5.2 4.7 5.8 5.0 54 5.4 6.0

Johor (Fast) .y () @ =) &) =)

Pahang 3.0 2.8 3.2 3.6 0 3.7 3.6 4.0
(-) (- ) (=) (1.02) -(1.09) (1:13)

Trenggany 10.9  14.0  11.4.  1l.4  11.9 _ 12.6 . 13.1
() > =) (S (0.11) (0.13) (0.21)

Kelantan 5.9 5.1 5.5 4.9 4.8 5.4 6.5
(=) (=) (-) (-} (0.21) (0.24) (0.24)

Sub-Total "25.0 © 26.6 25,9 . 24.9  25.8  27.0 . 29.6
(East Coast) {-) (=) (-) - (1.34) (1.46) (1.58)
Total 69.2 7 75.4 714 73.3  73.8  75.6  83.7
(-) -y =) (=) (7.66) (7.99)

(6.99)

Remarks; . Figures in parentheses are numbers of farmers operating

freshwater culture ponds.

Source; Ref. 10



Table 4

_ FISH CONSUMPTION

_ | Marine fish Unit: i03 rons
Marine Trash excluding TInland _ Fish con-
Year = fish fish trash fish  fish Import Export . sumption
1972 311.2  80.4 230.8 6.7 67.6  116.1 189.0
1973 371.2 114{0 257.2 7.4 72.7 '125.4 211.9
1974 439.6 146.6 293.0 7.2 75.2  107.2 268. 2
1975 . 375.2° 125.2 250.0 7.0 '93;3 93.1 257.2
1976 411.0 127.5 283.5 6.9 114.1  107.3 297.2
1977 497.9 155.0 342.9 7.0 116.8  106.3 360. 4
1978 564.9 146.6 418.3 7.1 150.0- 124.1 451.3
Remarks; Estimated total lénding = (Estiméted landing from
paddy field and other waters (Table 11)) + (Estimsted
landing from fish culture (Table 12))
Table 5 . FISH PRODUCTION PER MARINE FISHERMAN
_ _ Unit: tons/d
. 1972 1973 1974 1975 _1976 1977 1978
West Coast 5.14 5.66 6.98 5.58 6.14 7.77 7.59
Fast Coast 3,17 3.35  4.69 _ 4.20  4.51  4.45  5.20
Total 4,42 4,85 6.15 5.11 5.57 6.59 6.75"
Source; Ref. 10
Table 6  INLAND FISHERY ACTIVITIES BY WATER TYPE IN 1980
_ Cﬁltﬁring
Water type Fishing Pond Cage Pen
Rivérs_ ++ - - -
Lakes and Reservoirs ot - + (+)
Tin mining pools. - .- + ++
Paddy field ++ - - -
Constructed ponds - ++ - -
Mangrove areas * (+) - -

Remarks;

Source;

Activities'aré'expressed by -the following symbols;
++ comparatively active, + not actlve,

{+) trled

Ref. 10
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, PRESENT CONDITION oF RIVERINE FISHING AND TS

Table 7
_ MARKFIING OBTAINED FROM INTERVIEW SURVEY (1/3)
No. of . Trend Marketing Balance
Code of " Full Time of . Fish Ma-_{n Source ofB/ of 4/ “of | 5/
Location Fishermen— Catchﬂ/ Animal Protein™ Fish Supplye- $ and D=
Ked.1 10<. D Fish (SFS100X) M (-) NS
Ked.2 - none D Fish (SF > FF) M (1.6 - Q
Ked.3 none D Fish (SF » FF) LS Q
Ked. 4 none D Fish (8F 2 FF) FS Q
Ked.5 none D Fish (SF > FF) FS N
Ked.b none N  Fish (SF > TF) M (~) Q
Ked.7 none D Fish (5F » FF) FS or LS Q
Mud.1l = none D  Figh (SF » FF) M (0.4) Q
Mud. 2 none D Fish (SF > FF) FS or LS Q
Mud.3  none D Fish (SF > F¥) M (1.6) - Q
Mud.4 - none D " Fish (8F > FF) F5 . Qo
Mud.5 none D ' ¥ish (S8F:> FF} M (1.6) or LS Q
Mud. 6 none D. Fish (SF > F¥) M (1.6) Q
Ker.1  10< D Fish (SF > ¥F) LS . Q.
Ker.2 10< D Fish (SF = FF) FS or LS Q.
Ker.3 none D Fish (SF > FF) Fs Q
Ker.4 none D Eish_(SF_= FF) ¥S Q
Ker.5 none D Fish (SF=100%) LS Q
. X — (Seafish g
Kra.l 10¢ D Fl§h~(SF < ?F) ) FS only) Q
Kra.2 none I ¥ish (SF > FF) 'FS Q
Kra.3 10< D Fish :(SF < FF) LS Q -
Kra.4  none D Fish (SF > FF) FS Q-
Kra.5 none D Fish (SF = FF) L5 Q
Remarks; 1/: Number in parenthesis is that of former time.

gj: Redent trend during 1ast 10 years (I = increase,

= decrease, N.= No change.) :

3/ Fish wasg the main source of animal- proteln in all
the places interviewed. _Supply 1nten51ty expressed
by the follow1ng Symbols, :

SF > FF : "Seafish is’ stronger than freshwater flSh

SF = FF * Same 1ntensity.

S¥- < FF . Seafish is weaker  than freshwater flsh.
éj:"Flsh supply source’ is expressed by the following

symbols, ' .

M: From markets (Km)

FS: From fish seller by motorcycle or. 10rr1es
Ls: From small local -stores.

5/ 1t is 1ndicated by the. follow1ng symbols,

Q: Fish is always sold out quickly.
S: ¥ish is always’ ‘sold out, but slowly
N: Fish is not always sold out,

'NS: Fish is never sold out.

Cpanl



" PRESENT CONDITION OF RIVERINE FISHING AND ITS

Table 8 _ _ ‘
' * MARKETING OBTAINED FROM INTERVIEW SURVEY (2/3)

No. bf_ Trend of Main Source Balance - -

Marketing

Code of - Full Time,, Fish o, . of . g/ " of ., of o o
Location Fishermen— Catch~ Animal Proteln™" Tigh Supply— § and D—

Per.1 10< b Fish (SF=FK) M (- CQ.

Per.2 none N Fish (S5F=100%) Ls S Q

Per.3 10 < n Fish (SF > FE) LS Q

Per.4 none b Fish (SF > FF) FS Q

Per.5 none D Fish (SF=100%) M (1.2) S Q

Per.6 10< D Fish (SF 3 FF) M or FS 7

Per.7 10< ) Fish (SF = FF) M (=) Q

Per.8 - 10¢ D Fish (SF < FF) M (~) Q

Per.9 none D Fish (SF¥ > FF) M_(l.ﬁ) Q

Per.10 none D . Fish (8T > FF) ¥S Q-

Per.11 16< D - Fish (S§F = FF) M (~) . Q

Per.12 none D Fish (SF > FF) M (2) : Q

Per.13 5-10 ) Fish (SF < ¥F) M{1.6)FSor LS Q

Per.14 none D Fish (SF=100%) FS LS Q

Per.15 10< D Fish (5F < FF) F§ Q

Per.16 2-5 D Fish (SF > FF} F§ or LS = Q

Per.17  nomne D Fish (SF > FF) FS Q.

Mik.1 1-2(many) D Fish . {SF > FF) M (4.8) N

Mik,2 none D Fish (SF > FF). M (~) Q

Mua.l 5-10(10<) D Fish (SF=FF) FS or LS Q

Moa. 2 - 10 D Fish (SF & FF) LS N{SF only)

Mua. 3 2-5(10<) " D Fish (SF > FE) Mo S :

Mua.4 (1<) D Fish (SF » FF) FS N(SF only)
. Mua.5 | (3-4) D Fish (SF > FF) LS N(SF only)

Mua.é none D Fish (SF » FF) LS Q

‘Mua.7 none D "Fish (8F > FF) M (0.5) Q

Joh.1 30 D. Fish (SF > FF) LS Q

Joh.2 5-10 N Fish (8F = FF) . F3 Q

Joh.3 1-2 - D ‘Fish (SF=FF) M Q

End. 1 none I Fish. (SF > FF) .. ¥8§ Q’

End. 2 (some) D Fish (SF < FF) FS or M N(SF) Q(FF)

Rom. 1 none D '.-Fish (SF.> FF) Fs ?

Pah.1 none D Fish (SF > F¥) M (~) N

Pah.2 =2 D, Fish (SF. » FF) - _FS. Q

Pah.3 none n Fish (SE > FF) = FS N(SF only)

Pah.4 nope, . . D _Fish (SF & FF) FS. N(SF only)
_Pah.5 none D Fish (5F > FF) LS or FS Q

‘Kua.1  “none D Fish (SF > FF) - FS ' N(SF only)

Kua.2 none D Fish (SF > FF) LS. N(SF only)
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" Table 9 _ PRESENT CONDYTION OF RIVERINE FISHING AND ITS
MARKETING OBTAINED FROM INTERVIEW SURVEY_(3/3)
. Number of *° Trend of Main Source Marketing Balance
Code of Full Time Fish 2/ of / _ of of 5/
Location Fishefmenm Catch™  Animal Protein—- Fish Supply— S and D™
Trng.1 none D Fish (SF > F¥) M or FS S
Trng.2 none D Fish (SF > FF)- TS '8
Trng.3 none D Fish (S5F > F¥) RS Q
Kltn.1 none D Fish (SF. > FF) FS. Q
Kitn.2 none I Fish (SF = FF) M Q
Kltn.3 none I "Fish (SF > FF) M Q
Kltn.4 (20-30) D Fish.(SF > FF)  FS Q.
Kitn.5 {5-10) D Fish (SF 7 FF) FS N (s¥ Only)
Table 10 TYPES OF FISH CULTURE  IN PENINSULAR MALAYSIA
" Characteristics : .
Type At ws¥ wu i
1. Pond Culture Constructed R, IC Stagnant, NF,or ++
Pond _ . or Running F -
2. Pond Culture in Cosntructed B ~ Stagnant NF -
Mangrove Area Pond B S
3. Paddy Culture Paddy Field IC ' Stagnant  NF &
4. Pen Culture ' Net Fence TP, LR Open " NF

5. Cage Culture

Remarks; 1/:

2/s

5/:

Cage Net TP, LR Open : ¥ -

Facilities to keep fish..

Water source =~ R: River, IC: Irrigation Canal,
B: Brackish water near to river mouth, TP: Tin mining
pond LR: Lakes or reservoirs. R

Water_use_ _Stagnant. Water ghangé once a year,
Running: Water change 5 ‘times a day, Openi Water
pass and change from outside water.

Feeding conditlon NF: No Feedlng, only. supply .
fertilizer to make grow phytoplankton, F: Feed1ng anlmal
or! nonuauimal prote1n at least once a day... -

Popularity At most prevailing;, + prevalling in
some restricted area, - ! not prevalllng intended to '
be prevailed by Covernment policy. -
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Table 11 SPECIES AND TANDING OF i FRESHWATER TISH CULTURE
' AR Landlngl/
Local Name Latin Name Weight.“ Sharezj
Lampan Jawa Puntiug goniontus 88.5 (8.2)
Lee Koh Cyﬁrinus Carpio &4.2 4. 1)
Tilapia.Kacokan Tiiapia sp. (hy:brid) 86,5 . (8.0)
Kap Rumput Ctenopharyngodon idellus 161.4 (14.9)
Kap Kepala Beser Arystichltys nobiiis' _ 185.5 (17.1)
Kap Perak Hypohthalmiththys molitrix 7.3 0.7)
ILkon Mas Carassius garéssiﬁs (1) - {(-)
Kalui Osphronemnus gbram} _ (0.0)
Udang galah Macrobrachium rosenbergi (2.9
Jelawat Leptobarbus -hoevenii (0.0)
Chit Hu Carassius auratus: (7) - (=)
Remarks; 1/:_:Average in 1978 and 1979, 1nclud1ng productiou by
: fishing from natural waters _ .
2/: Average contribution out of average annual landing
in 1978 and 1979
Source; Ref. 8, 10
Table 12 ESTIMATED COMPOSITION OF LANDING FROM CULTURE
PONDS, PADDY FIELDS AND OTHER WATERS
Unit: - 103 tons (%)
_ L : K o Fishing 1in :
Year Culture Pond Paddy Field Other Waters Total
1972 1.15(35)  0.54 (16.5)  1.59 (48.5) - 3.28 (100)
1973 1.30 (42.6) - 0.16 (5.2) 1.5 (52.1) -  3.05 (100)
1974 0.64 (31.5) ° 0.33 16.5)  1.04 (52.0) 2.01  (100)
1975 0.48°(35.3) 0.0 ° (0.0)  0.90 (64.7) 1.38 (100)
1976 0.50 (38.8)  0.04 (3.1} - 0.75 (58.1) 1.29 (100
1977 .0:57 (47.5)  0.01  (0.8) . 0.62. (51.7)  1.20 (100)
1978 0.38 (40.8)  0.03  (3.2)  0.53 (57.0) 0.93  (100)-
1979 0.6l (49.2)  0.05 (4.8)  0.57 (46.0) 1.23 (100)
Remarks; Estimated figures are obtained by claselfying the Landings

of each fish type to those of culture pond, paddy field
other waters based on FISHERIES STATISTICS. OF
MALAYSTA during 1972~ 1979,

- and



‘Table 13 TREND OF THE AREA OF CULTURE PONDS
' " AND THE NUMBER OF CULTURE FARMERS

Culture Pond Number"of

in Operation™ . Farmers? .
Year . (10> ha) (103 persons) ha/Farmer
1972 3.40 - -
1973 4,18 ' - -
1974 4.38 o . -
1975 4.56 ' - -
1976 4.54 6.98 0.65
1977 ' 4.78 | 7.65 0.62
1978 4.88 7.99 0.61
1979 ©5.09 (3.57) 8.76 0.58

Remarks; 1/:  Including the culture area of tin mining pools
which was separately reported in 1979 shown in
the parenthesis. The area of constructed ponds
in 1979 is 1,520 ha (5,090 ha ~ 3,570 ha).

2/: The number before 1976 was not considetéd as
reliable values in this report and:therefore
not shown in this Table: -
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. TREND OF THE NUMBER OF CULTURE FARMERS AND

Table 14 _
THE AREA O CULTURE PONQS.SUBSIDEZED BY DOFS
Unit: ha
: Year - | S o
State 1976 1977 1978 1979 Total
Perlis ' i 1.0 1.0 3.9 7.9
() (1) (24) (13) (49)
0.2 19.1 22.2 12.3 53.8
Kedah (29) (71) (64) ©n (6D
P, Pinan 0 0.1 2.1 1.4 3.6
' & (18) (15) (21) (29) (83)
Perak 0 8.0 C11.1 46.2 65.3
(112) (201) L (149) (366) (828)
selangor 1.3 11.0 - 8.7 1.3 22.3
or (56) (107) (51) (37) (251)
Y. Sembilan 0 11.3 26.3 33.5 71.1
) (38) (117) (119) (157) (431)
0 4.1 . e12.8 11.3 28.2
Helaka @5 (58) . - (60) (88) (231)
‘ o C o 0 o - 0
West o fo v _
Johor (West) (0) () (0) (®) (8)
Sub-Total - 1.5 54,6 - B86.2 109.9 352.2
(West Coast) (278) (581) .. (488) (795) (2,142)
Paban 1.8 7.4 0 24 .4 33.6
& (49) (80) (0) (83) (212)
renneany 2.2 1.6 10.9 16.1 30.8
8 (14) 1) (94) (114) (273)
Kelantan 0 4.6 6.3 26.6 37.5
(89) (105) (148) (270) (612)
Sub-Total 4.0 13.6 17.2 67.1 101.9
(East Coast) (152) {(236) (242) {(467) (1,087)
Grand-Total 5.5 68,2 103.4 177.0 354.1
(430) (817) (730) (1,262) (3,239)

Remarks; Figures in parentheses are the number of culture farmers.

Source;

Ref. 11



Table 15 ESTIMATED FiSH-?RODUCTION OF CULTURE PONDS
IN PENINSULAR MALAYSIA (1972 -~ 1979)

Estimated

“Area of3Culture'Poﬁ&. Productivityl/ Productlon
Year (107 _ha) _ (1./ha) (10° tons)
1972 3.40° 1.34 4.56
1973 4.18 1.34 5,60
1974 4.38 1.34 5.87
1975 4.56 | 1.34 6.11
1976 4.54 1.34 . 6.08
1977 4,78 1.34 6.4l
1978 4.88 1.34 6. 54
1979 5,09 | 1.34 6.82

Remarks; 1/: Average value in Peninsular Maléysla estlmated
from production survey of culture ponds as
shown in Table 16.

Table 16 THE RESULT OF PRODUCTION SURVEY OF CULTURE PONDS
.IN' PENINSULAR MALAYSTA iN 1979

Number of Survey Area Production Productivity

State - : Pond Surveyed {ha) : (ton) " (t/ha)
Perlis | 4 0.7 S 1.57
Kedah 5 2.2 1.5 0.68
Pulau Pinang = s 0T 1.5 2.14
Perak 36 6.4 7.9 1.23
Selangor . 2L 5.0 16.6 2.12
N. Sembilan 21 . 8.2 7.6 0.93
Malacca 22 4.3 6.9 1.0
Johor - 11 2.3 4.8 2,09,
Pahang 39 8.1 7.6 9.38
Trengganu 118 20.9 - 22.6 .. 71.08
Kelantan ' 46 6.5  15.6 2.40
Total - 327 5.3 87.7 134
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‘Table 17 WATER USE oF FRFSHWATER PONDS BY STATE. IN 1979

Area of Culture Pondjj Water Use
State (ha) (x 10%m3/vear)
Perlis o ' 9 ' 0.12
Kedah 88 1.19
P. Pinang 19 0.26
Perak 386 5.24
Selangor - 106 1.44
N. Sembilan 283 3.84
Melaka o 0.96
Johor ' 213 . 2.89
Pahang _ 236 3,20
Trennganu 48 0.65
Kelantan o ."_ 60 . - 0.81
Total ' 1510 20. 60

Remarks; 1/: Fishery Statistics of'Malaysia in 1979

Table 18 ' GCOVERNMENT ALLOCATION FOR

FISHERIES SECTOR
' Unit: 'M$106
| SMP ™P 3
DOFS 16.1 - 110.9% 1
MATUTKAN | 17.5 151. 12/

Total ' 33.6 262.0
' Remarks; 1/: Excluding Sabah and Sarawak
2/: Excluding Sabah

‘Source; Ref. 3
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- Table 19 . DOFS PROGRAMS AND ALLOCATION UNDER TMP

Source; Ref. 3

C P29

. Alocation
Type of Programs M$103 %
1. Financial assistance to the fishermen
and fish culturists ' 12,700 65.6
2, Development of Infrastructure 29,700 26.8
3. Regulatory and Enforcement 3,700 3.3
4., Research 830 0.7
3. Extension 2,801 2.5
6. Training _ B40 0.8
7. Community devéiopment project 120 0.1
8. Others | ' 215 0.2
Total 110,906 100
Source; Ref, 3
Table 20 MAJUTKAN ALLOCATION BY PROJECT UNDER TMP
Allocation
Project M$103 %
1. Marine Fishing 19,589 13
2. Aquaculture 4;939
3. Anciliary Industry 4,094
4, Development of Fishermen B
Cooperatives (Launching _
Crant) 17,209 11
5. Marketing 3,717 3
6. Bquity participation 19,699 13
7. Unallocated 81,878 54
Total 151,128 100



DEVELOPMENT PLAN OF FRESHWATER POND CULTURE

Table 21 .
BY STATE UNDER 4MP
: Unit: ha
Inventory In 1979 o 17 . 1/
- Tin Mining Constructed Dev. Plan— Dev. Plan—
State Epol Pond (1) of DOFS(2) of MAJUIKAN(3) Total
Perlis 1 9 20 ' - 30
Kedah 31 88 142 - 261
P, Pinang 2 19 61 — 82
Perak 2,950 386 142 - 3,478
Selangor 305 106 81 81 573
N. Sembilan 117 283 81 a1 562
Melaka 4 71 41 - 116
Johor 29 213 81 _ 122 445
Pahang 118 236 122 122 598
Trengganu 14 48 81 162 305
Kelantan 5 60 162 - 81 308
Estimated Total '
Increase from .
1979 through _ 2/
1980 283~ - - 283
Plan of . .
Prawn Culture T - - 243 ' B 243
Total 3,576 1,802 1,257 649 7,284
Remarks; lj: Those are all constructed pqndé. _Fish culture in tin
mining pool is not projected during F.M.P.
2/: Estimated from the exponential trend of increased
culture are subsidized by DOFS during 1976 - 1979
as shown in Table 24,
~Source; | Ref, 12
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Table 22 DEVELOPMENT PLAN OF FRESHWATER AND BRACKISH
WATER CULTURE UNDER 4MP BY GOVERNMENT

1/

8,951 -

Remarks;  £/: Total area in the end of FMP (1985
© 2/t Adjust to the productivity of DOFS

Source;} Ref. 12

P-31

‘ S Avea~! Productivity Fish Price Sales
. Culture Type (ha) (ton/ha) (M$/kg) (4$106)
1) Freshwater pond culture

a) Fish by DOFS 6,392 2.47 2.5 39.5

b) Prawn by DOFS 243 0.81 6.6 0.5

¢) Fish by MAJUTKAN 649 2.47% 2.5 4.0
2) Efeshwatef cage culture 5.6 269.11 2.5 3.8
3) Brackish pond culture

a) Fish.by DOFS 405  3.70 3.3 4.9

b) Shrimp by DOFS 202 1.23 11.6 2.9

¢) Fish by MAJUIKAN 1,053 3.70 3.3 12.9
4} Brackish cage cuiture. 1.9 269.11 3.3 1.7

Total = 70.2



Table 23 . -EXTENT AND DISTRIBUTION OF MANGROVE FOREST
IN PENINSULAR MALAYSIA IN 1978

Unit: 103 ha

Stéte' Mangrove Productive Forést.Ungggguctive Total
Perlis - - -
Kedah .7 7.3 90
P. Pinang 0.4 - - 0.4
Perak 39.5 1.0 ' 40.5
Selangor 22.3 0.2 22,5lj
N. Sembilan 0.9 0.4 1.3
Melaka 0.0 - _ 0.0
Johor 18.1 7.5 256
Pahang 2.5 0.0 2.5
Trengganu 1.0 0.0 - 1.0
Kelantan - 0.0 : 0.0
Total 92.4 10.4 102.8

Remarks } 1/: Exclude 64 x 103 ha proposed for excision

Source; Ref. 12

Table 24 TREND OF INCREASED CULTURE AREA
SUBSIDIZED BY DOFS

Year Area (ha)
1972 -
1973 -

1974 -
1975 _ -

1976 P
1977 68
1978 103

1979 177
1980 sn?/

Remarks; 1/: Subsidy programme was started
in 1976, the 1st year of THP.
2/: FEstimated from the exponential
" trend during 1976 - 1979,

Source; Ref. 11

P-32



Table 25 PROSPECTIVE DEVELOPMENT AREA OF INLAND
FISH CULTURE (1980 - 2000)

-Uﬁit: ha
_ L Area o '
Culture Type 1980 . 1985 1990 . 1995 2000
1. Freshwater pond culture .-
a) Tish pond | 1,802 (gzggé);/ 4,015 5,504 7,522
b) Prawn pond - 243 359 500 672

¢) Tin mining cage culture 3,576 3,576 3,576 3,576 3,576

~ 2. Treshwater cage culture - 5.6 8.4 11.2 11.2
3. Brackish pond culture
a) Fish pond - 1,458 1,946 2,429 2,915
b) Shrimp pond : - 202 267 337 405
4. Brackish cage culture - 1.9 2.8 3.8 3.8
5. Existing future pians of - : .2/
freshwater pond culture L - Co= - (1,131)=
Total . 5,378 8,208 10,174 12,451 15,105

Remarks; 1/: Ptojeéted total area 6f freshwater fish culture by
_ the Government under IMP. :
2/ It will be absorbed in: the trend of the prospective
Culture’area of freshwater fishes and freshwater
prawns shown in this Table.

The average annual growth rate of the sum of a), b)
and c¢) during 1980--2000 was assumed at 47.
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Table 26 PRODUCTTON IN CULTURE AREAS IN 1990

B ; . Unit: ton
Culture:Tybe - . "Production
Freshwater pond culfure of fishes
including tim mining culture ... 18,750
Freshwater pond culture of prawms e 291
Freshwater cage culture T . 2,261
Brackishwater pond culture of fishes 7,200
Brackishwater pond culture of shrimps 328
Brackishwater cage culture . 754
Total production of fish culture 29,584
Table 27 PRODUCTION IN CULTURE AREAS IN 2000
Unit: ton
Culture Type ‘ _Production

Freshwater pond culture of fishes :
including tin miuning culture 27,412

2. Freshwater pond culture of prawns 544

3. Freshwater cage culture 1,894

4. Brackishwater pond culture of fishes 10,786

5. Brackishwater poﬁd culturérof shrimps 498

- b. Brackishwater cage culture : 643

Total production of fish culture 41,777
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Table 28 FUTURE WATER DEMAND OF FRESHWATER TOND
BY STATE IN 1990 :

: 3
Water Demand (106 m_ /year)

: Areal/ 3Daily Daily

State {ha) Initial (107 tons/ha)  Total Total
Perlis 39 0.4 ~0.51 0.14 0.54
Kedah 315 5.2 4.16 1.12 4.32
P. Penang 109 1.1 1.44 0.39 1.49
Perak 726 7.3 9.58 2.59 9.89
Selangor 368 3.7 4,86 1.31 5.01
N. Sembilan 613 6.1 8.09 2.18 8.28
Melaka 153 1.5 2.02 0.55 2,05
Johor 573 5.7 7.56 2.04 7.74
Pahang 660 6.6 8.71 2.35 8,95
Trengganu 398 4.0 5.25 1.42 5.42
Kelantan 420 4.2 5.56 1.50 5,70
Total 4,374 43.8 57.73 15.59 59.39

Remarks} l]; Development area in each State was allotted from
‘the total projected area of freshwater culture
pond (4,374 ha) in 1990, based on the allocated
area of freshwater pond by State in 1985 at the
end of 4MP.
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Table 29 FUTURE WATER DEMAND OF FRESHWATER.POND -
‘BY STATE IN 2000 -
‘ _ Unit: 103 tons
1/ Tnitial - Daily  Daily Total . Total

State ?Eiif' 108 n®) a0t ady ae® wPryh - 0 wiiyr)
Perlis . 74 0.7 0.97 0.26 0.96
Kedah 590 5.9 - 7.79 2.10 8.00
P. Penang 205 2.1 2.71 10.73 2.83
Perak 1,360 13.6 - 17.95 4.85 18.45
Selangor 688 6.9 . 9.08 2.45 9.35
N. Sembilan 1,147 1.5 15.14 4.09 15.59
Melaka 287 2.9 3.79 1.02 3.92
Johor 1,074 10.7 14.18 - 3.83 14.53
Pahang 1,237 12.4 16.33 441 16.81
Trengganu 754 7.5 9.95 2.69 10.19
Kelantan - 778 7.8 10.27 2.77 110.57
Total | 8,194  82.0  108.16 29.20 . 111.20

Remarks; 1/: Development area in each State was allotted from the
' projected total area of freshwater culture pond
(8,194 ha) in 2000, based on the allocated area of
‘freshwater pond by State in 1985 at the end of A4MP.
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Table 30 UNIT CONSTRUCTION AND O&M COSTS

Costs _ Constructed Pond Culture Cage Culture:
Financial L .
Construction (M$103/ha) 20.7 . 592.0
o8 (4$103/haly) 0.2 . 11.8
Economic. : . _ .
Construction (M$103/ha) 16.6 473.6
0sM (4$103/ha/y) 0.2 9.4

Remarks; (1) At 1980 end price

(2} Including physical contingency but éxcluding
price contingency
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Table 31 NET ANNUAL PRODUCTION VALUE OF CAGE CULTURE

AND POND CULTURE

Unit: M$103/ha/y

.Item . ' Cage Gulture Pond Culture

1. Gross Production Value

(1} Productivity 269.1 tons/ha/y 1.3&'tons/ha/y
(2) Fish price M$2.5%x103/ton  M$2.5x103/ton
Gross production value 672.8 3.4

2. TFinancial Production Cost
(1) Labor
M$250/month/74.3 m? (2 rafts)/

10,000 m?/ha x 12 months/y . 403.8
(2) Seceds
140 x 103 pes/ha/y x M$0.4/pce 56.0
(3) Fuel
M$10/month/74.3 m2 x 10,000 m?
x 12 months/y 16.2
(4) Liqence fee 0.1
Total 476.1 0.9
3. HNet Annual Production Value (Financial)
M$672.8 x 103/ha/y -M$476.1 x 103/ha/y  196.7
M$3.4 x 103/ha/y - 4$0.9 x 103/ha/y 2.5
4, HNet Annual Production Value (Economic)
M$196.7 x 103/ha/y x 0.8 . 157 .4
M$2.5 x 103/ha/y x 0.8 2.0

Remarks; (1) At 1980 end price

{2) Including physical contingency but excluding

price contingency

pP-38









10*1ons fom
460 T T 1 T T 1 T T T f T
100 LEGEND LEGEND
oo Morine _Fish Colch in Peaisulor Maloysia o0 | Semporna
e~ Trowl ‘Landing in Penisyler Malaysio st - Towou
80— ae Moting Fish Cofch in Soboh’ -] &8 ° Lahad Dals
&2 Estimnated Trawd Londing in Sobah fe-a . Bolurn
n———-c: Marine Fish Cotch'in Soruwak
o--a! Yraw) Londing in Sasawak
= B 300 - .
200 -
1
Pt
o)
&0 " -
160 |- 4
a0l -]
20~ —
. .ﬁ_r__"a_,' 'G_._-ﬂ_t'_d_“_‘:__F_ﬂ—-"- "'-.—«ISrfuc.—-——-aﬂ-__{,
bl PR ST T AN 1 o PSR U IR LU NN SNV NN BRSO I S B
965 7 ) 7 ESNRY S & e 5 EooM a. M N A N o ] 0
Remark 2 1 Estienated tiaw! Londings in SABAH do not include oprown - caich i &
Fig.t Comparison of Total Fish Catch and Trewl Cotch ~ Fig.4 Seasonal Change of Landings at Main Market
among Peninsuler Malaysia, Sabagh end Sarawak - in Subah 19?'9 (3/ 3)
tans ) . . . tons
300/ T T T T T H T =T T T T 560 i T T T T T 1 T T T 7T
LEGEND o
*-+ _ Koto Kinobalu —W\
o0 | Sandakan LEGEND
S8 Kudat —-— Kola Kinebalu
400~ e Sandukan 1
200l o -]
3001~ ]
oo ] ]
A,,A\”‘\/W o ]
o I 1 1 L1t ] 1 L ) | IS
J F * a [ERRT IO a 5 .0 N o / \
'Fig.2 Seasonal Chcmge of Londings at Mein Market / \ - N
in- Subah 1979 (1/3) ~/ RN AR .
tons - N N {___\.i'--_;_ -
0 I IS M B BN B B I A L ST ‘\a T
LEGEND p ) ) L i1 L v L I 1
&~ | Labuan J R Wy J A5 o K [
o—o [ Papar
A a " Kolo Belud Fsg 5 Mom‘hly Landmgs of Pruwns by Trawier.
; Sabah, 1979
1ok —
oL GOVERNMENT 'o‘r_--m}:muvsm .

J AT s 0 B m,

Flg 3 Seasonal Chunge of. Londmgs at Mairi Market

in Sabah, 1979 (2/3)

NATIONAL WATER RESOURCES STUDY MALAYSIA

" uAPAN  INTERNATIONAL COGPERATION  AGENGY ;




Fig. 6

70—

Fig T

|
[ e nr

: [
FIg° T e

Comparisoh of Per- Capita Fish ConSUmpfion- i:y District in Sabah, 1979

L ne® ) L 8" . 119*
. [ T | n A T
N
N LEGEND Name of District
e 40ha < Area ~{7 PEN Pensiongon
"‘| ' 20 < A2 40 TAw Tavlou
vz 5 < As20 SE Semporne
L) Areasd LD, Lohod Doty
] Kt Kinobotonqnn
SOUTH CHIMA . Sondakan
LiS  Labuk. 4 Sugul
Pl Pitus
N KM Keta Moeredu -
KU Kudali
K8 Kola Belud
RA Ranou
TAM Fambunan
KE . Keningau
TE Tenom
W Tueran
KK Kola Kinabalu
-1 PE Penampang
FAP Paepar
BE ‘Beauforl -
KP Kuala Penyu
LA L abvan
""“ﬂ@ s " Sipltang
L ) GO |
HE" I HTe JRCH (M
Comparison of Freshwaoter Pond Areg by District in Sabah. 1279
g lig® nge
i T i
N LEGEND
40K < PFC -
_ 26.6%< PFC £40kg .
HL 15%g < PFC % 26.6kg B
(e FFC = 15kg
~ Per_copita fish consumption .
: based on AF.P.S - Jnperied
SOUTH CHINA Fish o
SEA .
ge
] 5‘

GOVERNMENT  OF  MALAYSIA

NATIONAL WATER RESOURCES STUDY MALAYSIA

SAPAN _INTERMATIONAL  COGPERATION = AGENCY




A X
%
x X Xx X . THATILAND SCALE
X 3
Tumpat _ 0o 20 40 60 80 100™"
. [
™ o Kota Bahoru
)2( y
Pasir Mo 217 N\-Bachok
xxs"\ S
xx Pasic Puteh
Ky x % :
’y_zn
X “Tanah ’ 0.8
P.PINANG §. 3 Merah _ Besul
Timur lgu- . : Kua la
Baratooya ot KELANTAN 7 " Trenngany N
J | ;
Setofan / . \ Ulu _\Moranp
Trenngany
P

Uiy Kelanton

o

s

e
S

L

2

Cameron

Highla nd f\_J"""\’_

0

1.2

8 elango / 5, Temerlan f
selongorg .. . £ d{éx'
b 1 iy -

- fh :0'0‘6 s /
S At T
aSeless AN
o‘w A Tatet,

| feungs RARXA o0
Relangxiis) Rae fet,

RS :
% el
IS e AL
< ot e e 3 v,
& et e e

I LA “:“ . e
o ) )
Kuuln' /“ . //W\ Romnin
Langatseics] 6/}(;][/ \ :
77 AN
Sepangy FRembhl L 4.9 - _
’ Port 4 L Ay o, - Se9amat T
Dickson ;
. : %nn 3z JOHGR { tiersing
AELAKA - Cot
. b 2y Muor H Y Keluang
Tengan o L 4.4
S Baly
Pohol

5 Kole Tinggi

LEGEND

T 40ha < Gulture Areq
-] ha < G.A. $40ha
5 hi < G.A.S20h0

Nation Boundary Source  Lond Use Map in 1975

" Stete Boundury

Remarks ; Figures ih districts show cullure areo’ below Sha.
. District Beundary . .

Fig.8 Main Districts of Freshwater Fish Culture
... -in-Peninsular- Malaysia in 975

. GOVERNMEN® OF - MALAYSIA
NATIONAL WATER RESCURCES STUDY MALAYSIA

i : . JAPAN ENTERNATIONAL_ GOOPERATION AGENGY



MExi0*

LEGEND
o——0 | Achlevement base
o~ | Estimetion
400 4(:)P
JE=TT8
/
/
/
jl
ano b /
/
/
/
/
2090 ¥ .37g
"6 "IT b L] "1y ‘80 (Year)

Source ; fef. PH

Fig. @ Trend of Subsidized Area
for Inland Fish Culture under TMP

10%ha
ke r
LEGEND
s O==0 - Trend of Guilure Pond Areq .}
O—0C . Prospective Trend of Culture Pond : /
4 | ATted of Freshwaeler Fish ,/
Lot Prospective Teend of Gullure Pond / B
2 Brackish
Afreo of Freshwater Prewn / Pond Gulture
13 | 5
#—-—8 - orpspective Trend of Brackish / By DOFS end
| ’ g MAJUIKAN
culture Pond Afea /
e | X projected Culture Pond Afed /‘
ot Freshwalter Fish and Prawn /
Under 4 MP ’ -
n
ok ’/
o} .
1 '/
v
g i /
Freshwater
Pond Culture
° By DOFS ond
HAJUIKAN
7k
6 |-
5
Al : ]
F——5MP J TMP 4 MP - =
‘[ L L " 1. 1 { 3 i 1 ﬂ L L L £ N 1 ) 3 X 1 x i A
72 74 T8 ¥e 1980 ag a4 a5 -1 1890 oz 94 98 o3 2066 Yeor

Fig. 10 Prospective Trend of Culture

Area of Inland Culture (1980- 2000)

GOVERNMENT OF MALAYSIA - _
NATIONAL WATER RESOURCES STUDY MALAYSIA

JAFAN INTERNATIONAL COOPERATION AGENC\'




PART 2

i.iSABAH AND
" SARAWAK







TABLE OF CONTENTS

TNTRODUGTION s« s e evenaeeenennnnenesanneeenineecsssssnersans S=1

PRESENT CONDITION OF INLAND FISHERY +vevureveeneevearensones  §o2
2.1 Present Condition in Sabah ;......;.................... 5-2
2.1.1 Fishery administration ..e..evseecesssescecacass 52
' 2.1.2' Fish prodﬁction and CONSUMPELON  +ereeresnvannnes S-2
12.1.3 Marine fishery resources ... .....eeeveicnraness  S5-4
2.1.4 1Inland fishery activities .....cvouiuvvienieaae §-5
2.2 Present Condition in SArawak  ...e..essevsseessnecsnsens  S=7
2.2.1 Fishery administration ..... A T B
2.2.2 Fish production and consumption o teriensedeanss 8=7
'2.2.3 Marine fishery resources .................;.....' 5-8

L 2.2.4- Inland fishery activitdes ...icicviasvarssnnress 59

PRESENT WATER USE OF INLAND FISHERY .veaetvcevecoecsroncnnn . 8-11
3.1 SADAR 4 veeenn e et aas e et e et aae e riaaeaaaase, 711
3.1.1 Riverine FiSHING +eveeveveesesaneeeasnenesancees S-11
:3.1.2 Fish culture in inland water ..........veee..... 5-13
3.2 Sarawak .......‘..........»..;.........;...,........... §-12
| 3.2.1 Riverine fishing e esesaeaareiareeeenenasiaaeas  §=12

3.2.2. Fish culture in inland water R R -1 ¥4

PROSPECTIVE DIRECTION OF INLAND FISHERY DEVELOPMENT ........ 5-13
hul S8BAR  wiiirneeneersiraenratiaetaneeenaaeenneaaiaeee, S713
4.1.1 Deveiopment pdlicies.of the State Covernment ... S-13
4.1.2 Existing development plans ...iiececaniannn. vie. 813

4.1.3 Prospectlve direction of inland fishery
“development .. u.ciaiaeieieaiii it s i S-14

4.1.4 TFuture water demand ......veueevonosanns ceree e S"l4i
8.2 SATAWAK  «.renerernrieriiierrennans e reererenseeesiiea.. S-14
4.2.1 Development policiles of the State Government ... S-14
4,2.2 Existing development plans ,,.;L.,};..;......... §-15

4.2.3 Prospective direction of inland fiéhety .
development  ....ieaiiriieciaisaenaeieraaieayas 8~-15

4.2.4 Tuture water demand ......e-.eeecssnesaaasasanse: S-15 -



5. PROBLEMS AND NEEDS ,........ cerens O N )

6. CONSTRUCTION COST AND O&M COST FOR INLAND FISHERY SCHEMES ... 8-17

6.1  Constructed Pond CUlEUTE civevrrnrnnsrrarssnenannsseness O—17

6.2 Cage Culture in Dams Reservoirs .......isiviiinccneon.. 5~17
6.3 Estimated COSt ceviiirriintesnnaransssnssansnas veerrrees 817

7. ECONOMIC BENEFIT AND COST FOR INLAND FISHERY ....... e erans 5-18
7.1 FCONOMEIC COSE  coeevsenniossanssntsssnessassonssesessaes 5-18
7.2 Economic Benefit ....v.ieiiocnacennn et terareaereerenne 5-18

7.3 Estimated Economic Benefit and Cost ......vcvvovneesse. 5=18

REFERENCES ...iiviinetosnnsrnnnnasns heeeaan errreenanaa carreeas 5-19

- {1 =



LIST OF TABLES

1. ESTIMATED FISH'PRODUCTION IN SABAH .7;.{;.................... §-21
2. NUMBER OF TRAWLERSIIN SABAH ANb SARAWAK .;.......g........... §--22
3. HISTORICAL RECORD QF.FRESHWATER FISH POND TN SABAH ceeerenass  S=23
4. IMPORT AND EXPORT OF FISHERY PRODUCTS IN SABAH ..eeevvevven.. S§-24

5. MARINE FISHERY RESOURCES IN SABAH AND SARAWAK

ESTIMATED_BY MALAYSIAN GOVERNMENT AND FAO ...v.ivvievnnsaanes  5-25
6. TFISHERY RESOURCES AND FISH CATCH IN SABAH IN 1979 P

7. FISHING EFFORT IN RIVERS IN SABAH ...vvevnevvnvnceveeineeenss  $-26

8. ESTIMATED OPERATION RATE OF FRESHWATER POND BY
DISTRICT IN SABAH IN 1979 . ..iiiviniiieiriiansnsnannns chraaa . 8-27

9. - LANDINGS OF PRAWNS, TRASH FISH AND OTHER FISHES
IN SARAWAK a‘ﬂlcl".cll..'occonncc.lloo.ll.n'.ui.ll.vvolol.tvll! 8_28

10. HISTORTCAL RECORD OF LANDINGS OF RIVER FISH IN SARAWAK ...... = 5-29
11. HISTORICAL RECORD OF FRESHWATER FISH POND IN SARAWAK (1/2) ... $-30
12. HISTORTCAL RECORD OF FRESHWATER FISH POND TN SARAVAK (2/2) ... $-31

13. ESTIMATED FISH PRODUCTION OF: FRESHWATER POND
BY DIVISION IN SARAWAK .......cvevnvencen T T T o V)

14, IMPORT AND EXPORT OF FISHERY PRODUCTS IN SARAWAK  v.vvvevveee.  $-33

15. COMPARISON OF FISHERY RESOURCES WITH FISH CATCH

IN SARAWAK TN 1979 +vvuvrivnvennrnenonee s ieehasraereennees  S-34
16. FISHING EFFORT IN RIVERS IN SARAWAK i rebeeaeaierenereiee. 8234
17. AVERAGE EVAPORATION IN SABAH e Ceeeeans . §-35

18. ESTIMATED WATER DEMAND OF DUG OUT POND
BY DISTRICT IN SABAH IN_1980 cerr e vesessasrerasrorenas ces.  S5-36

19. SUMMARY ON THE PROPOSED FISHERY DEVELOPMENT BUDGET :
DURING 4MP IN SABAH  «.ierunensrnevnnenineeviiessassinaiinnns . 5-37

20. - SUMMARY ON THE PROPOSED FISHERY DEVELOPMENT BUDGET
DURING 4MP IN SARAWAK ...t iiiiiiieearrsatnrsivonsrransneasess S5-38

444 -



21.

22,

23,

FUTURE WATER DEMAND OF FRESHWATER PONDS BY IRRIGATION
IN SABAH AND SARAWAK ...viennren.. N

UNIT CONSTRUCTION AND O&M COSTS ..ovvvvivnnns. .....;.........

NET ANNUAL PRODUCTION VALUE OF CAGE CULTURE AND
POND CULTURE s v vvvrsnnenennnns e

- {y -

Page

"S-38

5~39

5§40



10.
11.
12,
13.

14.

i5.

16.
17.
is8.

19.

20.

21.

LIST OF FIGURES
Comparison of Total Fish Catch and Trawl Catch awong Peninsular
Malaysia, Sabah and Sarawak
Seasonal Change of Landings at Main Market in Sabah, 1979 (1/3)
Seasonal Change of Landings at Main Mérket in Sabah, 1979 (2/3)
Seasonal Change bf_Landings at Main Ma%ket in Sabah, 1979 (3/3)
Monthly Landings of Prawns by Trawler, Sabah, 1979

Comparison of Freshwater Pﬁnd Area by District in Sabah, 1979

Compérison of Per Capita'Fiéh Consumption by District in Sabah, 1979

Relation Between_Price of Impofted Canned ¥ish and Number of Fish
Types .at Same Price at Main Markets in Sabah, 1979

Trend of A.F.P.S. in Sabah
Trend of Prawn Catch by Coast in Sabah (1962 1979)

Trend of No. of Trawlers and Prawn Catch Per Trawler in Northwest
Coast, Sabah (1/3)

Trend of No. of Trawlers and Prawn Catch Per Trawler in Southeast
Coast, Sabah (2/3)

Trend of No. of'Trawlers and Prawn Catch Per Trawler in Northeast,
Sabah (3/3)

Trend of Surface Area of Freshwater Pond in Sabah

Compar1son of Operation Rate of Freshwater Pond by District in
Sabah, 1979

Seasonal Change of Marine Fish Catch in Sarawak, 1979

Seasonal Change of Marine Fish Catch by D1v131on in Sarawak 1979

Seasonal Change of Import of Fishery Products in Sarawak 1972 - 1979

Comparlson of Per Capita Fish Consumptlon by D1v151on in Sarawak,
1979

Trend of A.F.P.S. in Sarawak

Trend of Landlngs of Total Marine Fish, by Trawllng and by Artlsenal

Flshing in’ Sarawak



22,

23,

24.

25,

Trend of Flsh Catch per Trawler in’ Sarawak

,Trend of Surface Atrea of Freshwater Pond in Sarawak :

Prospective Trend of Areas of Inland'Pond Culture and Pond Area-

" to. be’ Supplied Freshwater in Sabah

Prospettive Trend of Areas of Inland Pond Culture and Pond Area ‘~'”
“to be Supplled Freshwater in Sarawak : :



1. INTRODUCTION

Fishery activities of Malaysia consist of two categories; marine
fishery and inland fishery. 1In this Study, brackish water activity is
included dinto the category of inland fishery.

The main objectives of the Study are as follows:

(a)

(b)

(c)

(d)

to clarify the present condition of fishery activities both in
Sabahrand Sarawak, and to estimate the present water use by the
inland fighery activity,

to project the future direction and production of inland

fishery taking the Government pelicies . into consideration,
to estimate the future freshwater demand, and

to ldentify the problems and needs required for the development
of inland fishery.
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2. PRESENT CONDITION OF INLAND FISHERY

2.1 Present Condition in Sabah
2.1.1 Fishery administration

In Sabah, fishery activities, both in marlne and inland waters, are
under the administration of Department of Fisheries (DOFS) of the State
Government in concutréhce with the Federal DOFS. The State DOFS is
divided into the follow:mg six divisionsy Inland Fisheries Division,
Marine Fisheries Division, Administrationm, Aquaculture Division, Research
Center, and Marine Statistics and Extension Section. The State estab-
lished the Sabah Multi-Purpose Fishernien's “Cooperative Limited (KO-
NELAYAN) in 1978 as a statutory body.  Under ‘the consultation of State
DOFS, KO-NELAYAN supports fishermen activities such as off-shore fishing
and, coastal aquaculture with provisions of technical aid and financial
assistant programs. The function of KO- NELAYAN is similar to that of the

Fisheries Development Authority (MAJUIKAN) in Peninsular Malaysia and
Sarawak {(Ref. 1},

2.1.2 Fish ﬁroduction and consumption
(1) Marine fish production

The coastal line of Sabah borders on the South China Sea in the
northwest, on the Sulu Sea in the northeast and on the Celebes Sea in
the southeast

According to the fisheries statistics, the total fish production in
Sabah intreased from 25,000 to 41,900 tons during the past 15 years from
1965 to 1979 as shown in Table 1 (Befs. 2 & 3). Its average annual
growth rate is 3.8% and relatively slow compared with that of Peninsular
Malaysia and Sarawak. Table 2 shows historical record on-the numbher of
trawlers In Sabah and Sarawak. " 'Fig. 1 made'on the basis of statistical
figures portrayes that introduction of trawl fishing to Sabah has not
induced to increase fish landings like Peninsular Malaysia and Sarawak
Although trawl fishing in Sabah and Sarawak’ princ1pally aims at catching_
prawns, DOFS's .estimate based on sampling catches by prawn tiawling
clarifies that the proportion of prawn catch to the total catch is only
3.3%. On the other hand, various marketable fishes share 25.1% and trash
fishes occupy 71.6% (Refs. 4 & 5). It is reported .in the- statistics that
“the " landed amount of- prawns by trawlers in 1979 is 5,400 tons. Landing
amount of other flshes can be expected to be 41,000 tons for matrketable
fishes and 117,000 tons for trash fishes during 1979 based on the above
sampling test, while, in the. statistlcs, marketable fishes recorded are
6,800 tons and trash fishes are only 1,200 tons. From this fact, it can
be considered that (1) mo¥e than 80% of marketable fishes caught by
trawlers deteriorate quality before landing due to lack of proper stocking
facilities, (2) ‘considerable portion of - ‘fish catch has a channel to
consumers by-passing the existing market after landing, and (3) some
amount is brought back to fishermen s home for their family consumption.

82



{2) Seasonal change of marine fish catch

Figs. 2 to 4 show monthly landings at the follow1ng markets during
1979; Tawau, Lahad Datu and Semporna. located in the southeast coast:
Sandakan, Beluran and Kudat in . .the northeast coast: and Kota Belud,

Kota Kinabalu, Papar and.labuan in the southwest coast. As Sabah and
Sarawak are affected by monsoon twice -a year, i.e. the northeast monsoon
prevailing in-a peéried from November to January ‘and the southwest monsoon
from May to- July, fish catch generally becomes high during the respective
Inter-monsoon seasons.  Seasonal fluctuation of fish landing amount is,
“however,. limitedly - seen at good lucrative markets such as Tawau, Semporna,
Sandakan and Kota Kinabalu as illustrated in Figs. 2 to 4. On the con-
trary as illustrated in Fig. 5, prawn trawling shown one peak season from
December to April throughout a year.

(3) Freshwater fish production H.

Freshwater fish productlon from ponds: and rive1s mainly comes from
inland areas such as Tenom, Keningau and Kinabatangan, and inéreased from
1,000 to 1,700 tons during the period from 1970 to 1979 as shown in Table
1. The freshwater fish production in 1979 occupied only 4.1% of the
total fish production. In Sabah, freshwater fish ponds of 366 ha, which
is 80% of the whole fish ponds, are mostly located in the surroundlng of
big towns . in the coastal areas as shown in Table 3 and Fig. 6. If the
productivity of freshwater ponds is assumed to be 2.47 tons/ha/y taking
into account Federal DOFS's projection for 4MP, another some 900 tons can
be added to the said production. Freshwater fish production from ponds
and rivers in 1979 was, therefore, estimated to be around 1,800 tons,
corr99pond1ng to about 6% of total fish production in Sabah

(4) Fish consumption:

' The definitlon of fish oonsumption 1ﬁ this Study is the demand for
anllable fish as protein séurce (A.F.P.S) whloh is expressed by the fol-
lowing formula S S . : .

A.F.P. S = (Total flsh productlon - Trash flsh productlon)
+ (1mported fish - Exported flSh) :

In 1979 as shown in Table 4, the State of Sabah exported about 4 200
tons of fishery products. among which 3, 800 tons were chilled or frozen
prawns, and imported zhout 7,100 tons of flshery products out of which
6,500 tons were. canned fishes. 1ncludlng about.-4, 700 tons of cheap canned
fishes and horse mackerel. Per capita consumption in the whole Sabah was

- estimated on the basis of equation mentioned above. The estimated per
capita. consumption is 33.6 kg as a. value: of A.F.P.S minus imported fishes

"and”exceeds the national target, projected by the Federal DOFS for 4MP by
7.0 kg. Fig. 5 portrays the characteristics of per capita consumptlon
by district level in 1979. L .

The Dlstricts of Renau, Tambunan, Kenlngau, Tenom, Pen31angan and
Kinabatangan are deficit areas with per capita consumption of 10.1 kg/y;
‘The Districts of Lahad Datu, Kota Belud, Papar, Kudat, Pitas and Kota
Marudu are comparatively deficit areas with per capita consumption of

. 8-3



18.7 to 23.4 kg/y; the Districts of Sandakan, Tawau, Tuaran, Kota
Kinabalu, Beaufort and Labuan are relatively enough supplied areas with
per capita consumption of 27.8 to 38.5 kg/y; and the Districts.of Semporna
and Lubuk/Sugut are definitely surplus areas with per capita consumption
of 98.4 to 109.3 ke/v. :

Although landed fish is brought in markets of deficlt areas to. flil
local gap in per capita consumption, its distribution is restricted be-
tween landing places and towns of which- acce551b111ty is expected to be
good enough for fish transportatlon. It seems, therefore, that people in
the rural aréas depend omn preservable proteln goutrce: such as dried fishes
and canned fishes. People in town aréas such as Kota Kinabalu and Labuan
also buy imported canned fishes such as sardines and hovse mackerels,
because those prices are competitive with those of fresh fishes espe-
cially during the monsvon seasons. The background of such tendency can
be imagined by reviewing of price elasticity from the standpoint of
fluctuation in market prices of imported canned fish and landed fresh
fish as shown in Fig. 8.

A.F.P.S in Sabah has been increasihg at an average annual growth
rate of 4.9% from 1975 to 1979 as shown in Fig. 9. Per capita fish con-
sumption as A.F.P.S is estimated at 45.2 kg in 1979. This value is much
higher than the national target of 26.6 kg during 4MP.

2.1.3 Marine fishery resources

Information on the marine fisheries resources, whether it be of
prawns or fin fishes such as pelagic, ‘demersal and coral reef types, is
available only in the form of data on catches and in the form of survey
reports by a number of research vessels. Comparison of-marine fish
resources estimated by the Federal Ministry of Agriculture and by FAQ/
South Chlna Sea Survey (Ref, 6), is as shown in ‘Table 5. Both of the
estimates show almost similar results on the potentials of pe]ag1c and
demersal fishes. For the convenience of further discussion.- FAOQ's
estimate is taken in this Study because it presents breakdown figures.

When comparing.the marine fishery resources with the actual fish
catch- in 1979, the following flndlngs on the resources balance are ob-
tained as shown in Table 6 : :

(1) Resources of pelagic fish in the northwest ‘coast have still
surplus of 13,000 tons, but those of - thé northeast/southeast
coast have already become deficit of 8, 300 tons; and :

(2) Resources of demersal fish in both the coasts of- northwest and
northeast/southeast have still fuch surplus 6f more than 30,000
‘tons’ each, but, if discarded fishes by prawn trawlers are.
counted, the northwest coast remains surplus . of only 6,000 tons
‘and the northeast/southeast coast become def1c1t of move than
90, OOO tons. :



These conditions of demersal fish resources can be pointed out by
congtant or declining trend of prawn catch per boat in both, the coasts
as follows: :

(1) Prawn catch in the northwest coast shows rapld increase after
1976 as shown in Fig. 10, but this trend will not be continued
so long in Future because prawn catch per trawler has already
been declining since 1976 as shown in Fig. 11. Almost the same
trend can be observed in the southeast coast as shown In Fig.
12; and

{2) - Prawn catch in the.northeast coast has reached maximum level
of potential resources, because the number of trawler has been
in inverse proportion to prawn catch per trawler since 1970 as
shown in Fig. 13. '

_ Therefore, the marine fisheries resources in: Sabab mlght not’ have
so much allowance, unless trash fish caught by prawm trawler will be.
utilized for good consumption purpose in future, supported by the improve—
ment of marketing and transportation facilities.

2.1.4 1Inland fishery actiﬁities_

In Sabéh, there are. three tﬁpes of inland fishery activities such
as riverine fishing, freshwater pond culture and brackish pond culture.

(1) Riverine fishing

No data are available on the activities of riverine fishing. Based
on the interview survey to village people who have been living along the
Moyog, Padas, Sugut and Labuk rivers, the following facts are clarified
as shown in Table 7:

(a) Compared with fish catch in 10 to 20 years before, the recent
" fish  catch much decreased in most rivers;

(b) _Increase in'population and éiitation mainly_causes decrease
in fish catch; and,

(c) Fish catch is only conducted for home consumption in most
rivers. ' : '

Accordlng to information obtained from an. officer of Federal DOE
undertaking water quality observation in the middle stream of the
Kinabatangan yiver, most people living alomg this river are catchlng
river fishes for thelr proteln source.,

{(2) Brackish pond culture
Sabah DOFS established Mengattal'Brackish-wéfér Culture :Station in

1975. This Station has property of 120 ha and 18 ponds with the total
water surface area of 10 ha. This target fishes are marine prawns,



milkfish, groupers, mullets and snappers. - The State Government is fur-
ther trying to encourage local people to start brackish pond culture
provided with subsidy of M$3,710/ha (M$1,500/acre) for the newly con-
structed pond. In 1980, about 32 ha of hrackish ponds were firstly
constructed in Sandakan, Tawau and Semporna. In Tawau, one private
company, Teck Guan Sdn. Bhd., is developing fish ponds of about 860 ha
by u81ng pumped water. '

There are vast suitable locations for brackish pond culture in
Sabah. But the State Government still needs more accumulation of basic
technical data to give feasible v151ons of this culture to the local
people.

{3) Freshwater pond culture

In Sabah, freshwater pond culture is still much more popular than
brackish pond culture. The State Government is giving the following
assistances only to small fish farmers:

(a) subsidy of M$7,410/ha (M$3,000/acre) to the newly constructed
pond,

(b) supply of fish fry witheut charge for local species and with
charge for imported chinese carps, and .

(c) technical advice to fish farmers.

By this assistance; almost 100% of freshwater fish culture activities

has been being supported since 1965. During the period from 1961 to

- 1880, total number of fish ponds increased from 715 -to 4,000, aund those
surface areas increased from 23 to 484 ha. The Residenciles of West Coast
and Kudat show sharp increase in their surface area of fish pond as shown
in Fig. 14.

"According to information from Sabah DOFS, the average annual produc-
tivity of freshwater pond est1mated 1s about 2.5 tons/ha or 17 piculs/
acre. This figure seems to be over the tarpet productivity of 2.5 tons/
ha/y set by Federal DOFS for 4MP. However, the number of fish fry dis-
tributed is too few to operate all the existing porids at a standard fish
density as shown in Table 8. Because farmers would not harvest every
year from the commercial viewpoint. The harvest depends on farmers' own
needs. The total average operation rate is only 25.7%Z for the total
surface area of pond of 454 ha in 1979. As shown in Table 8 and Fig. 15,
half of the total fish pond areas show operation rate below 20%.  In
consequence, most of the existing freshwater ponds are 'not properly
operated even though the State Goverument prov1des technical and financial
aids. :
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2.2 Present Condition in Sarawak
2.2.1 Fishery administration

. In Sarawak, marine fishery activities are under the administration
of the branch offices of Federal DOFS and MAJUIKAN. On the other hand,
inland fishery activities including fresh and brackish water fisheries
‘are under the jurisdiction of Inland Fisheries and Aquaculture Section
of the State DOA. :

2.2.2 Fish production and consumption
(1) Marine fish production

All coastal line in Sarawak 1s boardered to the South China Sea.
Its eastern half lies on the continental shelf with a muddy, sandy and
coral bed. But its western half is enpgulfed by the Sarawak Bay which
is shallow and extends far from shore and into which. many rivers run
dowm.

‘ According to the fisheries statistics (Ref. 3), the total marine
fish production in Sarawak rapidly increased from 13,700 to 82,300 tons
during the period from 1968 to 1979. This is’ apparently caused by the
intreduction .of trawl fishing as shown.in Fig. 1. -

In Sarawak, trawlers are also landing not 0n1y marﬁctable fishes and
prawns but also much amount of trash fish. Historical records of land~
ings from 1968 to 1979 are as shown in Table 9

(2) Seasonal change of marine fish catch

Monthly loadings of marine fish catch in 1979 clearly show seasonal
change with its peak from May to September and its bottom from Novewber
to- January, the wonsoon. season,  as shown in Fig. 16.  The monthly land-
ings in Division facing the coast also show the same. tendency in the
seasonal change as shown in Fig. 17. The gap between monthly average
landing of three months: during the. peak season and,that during the bottom
season amounts to 6,300 tons per month in 1979. - Such seasonal fluctuation
of tandings causes to induce import pressure of fishery products as shown
in Fig. 18. :

(3) Inland fish production . .

_In'Saréﬁak,,inland fish production mainly comes ffom riverine fish-
ing and freshwater pond culture. Brackish pond culture is stlll under
the experimental stage ‘by the State Government. : :

According to- the statistical records of the Inland Fisheries' and
Aquaculture ‘Section since 1960, the maximum river .fish landing. recorded
was 137 tons. in 1976 and the minimum was 1 ton in.1979 as shown .in Table
10. Though there seems to be declining trend . in. its production, it 1s
said that many.people are still being engaged in fisheries along the



Rajang and the Baran rivers or at estuaries of'the-Sarawak, the Kayan
and othexr rivers.

Freshwater pond culture has heen rapidly develoP1ﬁg since 1958,
The number of ponds increased from 3,300 in 1958 to 22,900 in 1980 and
surface area of ponds extended from 3 ha in 1958 fo 1, 700 hain 1980
respectively, as shown in Table 11. . The fish productlon from these
freshwater ponds is estimated at about 1,300 tons in 1980 as shown in
Table 12. This production figure is equivalent to only 1.6% of total
marine fish production of 82,300 tons in 1980.

(4) Fish consumption

As of 1979, per capita fish consumption in Sarawak was estimated to
be 42,1 kg as A.F.5.P minus imported fish and 50.1 kg as A.F.5.P. Both
are much higher than the national target of 26.6 kg under 4MP. Import of
fish products-has overcome export of those during the recent 10 years
since 1970 as shown in Table 13.° Per capita consumption by division
level obtained on the A.F.S.P winus imported fish basis is illustrated
in Fig. 19. That based on A.F.S5.P is as shown in Fig. 20,

The Fourth and Fifth Divisions are deficit areas with per capita
consumption of 11.7 to 19.7 kg/y; the eastern part of First Division
including Kuching, the biggest city in Sarawak, is relatively enough
supplied area with per capita consumption of 30.2 kg/y; and other Divi-
sions are enocugh surplus areas with per capita consumption of 44.9 to
181.6 kg/y. Especially, the western part of the First and the Sixth

Divisions are deflnltely surplus areas

To fill gaps among local'consumptlon of fresh fishes and to supple-
ment seasonal fluctuation in fish catch, domestic trading and import of
- fish products are scantily made in limited vural areas with fairly good
accessibility. : : :

2.2.3 Marine fishery resources’

Outline of marine fisheries vesources in Sarawak is explained -in
Table 5. When comparing the marine fishery resources with the actual
fish catch in 1979, the following findings are obtained as shown in
Table 15 :

(1) Resources of pelagic and demersal fish have still surplus in
" Sarawak; and

(2) Resources of demersal fish in the eastern coast of Sarawak
remains 9,500 tons mainly due to over fish catching.

_ As shown in Fig. 21, total’ landing in Sarawak has sharply 1ncreased

-durlng the period from 1972 to 1980 as a result of introduction of
trawlings.  Since: 1976 fishermen have accelerated modernization of
their: flshery activities by replacement of theilr traditional fishing _
boats to new trawlers with fish catch capacity of 70 tons on an average
as shown in Fig. 22.
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2.2.4 Inland fishery activities

Same as in Sabah, there are also three types of inlaﬁd'fishery
activities in Sarawak, riverine fishing, brackish pond culture and fresh-
water pond culture.

(1) Riverine fishing

Based on the interview,éﬁfveyfuhder the Study; the following facts
were found out as shown in Table 16: '

{(a) Fish catch decreased mich in most parts of the rivers durlng
previous 10 to 20 years;

(b) Fish catch.is usually dbne for home ébnsuﬁptlon but, in the
lower reaches, full-~time and part—time fishlng were observed
in all rivers surveyed; aund

: (é) Though cause of decrease in fish catch is not so clear, silt-
ation and bottom-up of -riverbed may have severely affected
riverine fishing in upstream reaches.

(2) Brackish pond culture

The Inland Fishery and Aquaculture Section of DOA has strong inten-
tion of developing brackish pond culture and has been conducting its
experiment -gsince 1968, Up .to date, four coastal aquaculture stations
have been established and undertaken research works. The major station
~among them is Semariang Batu Station in the First Division. Its target
fishes are mullet, milk fish, seabass, grouper, thread fish, tilapia and
marine and freshwater prawns.  The Inland Fishery and Aquaculture Section
has recently reached a conclusion that mullet is most suitable target
fish in ‘Sarawak. Basic data such as its productivity, optimum density
and growth rate have not been obtained yet, but the good result is ex-
pected .in view of its omnivorous habit, its fast growth, its rich fry
resources -and its hlgh market price.

Within comlng few years, the State Government could be expected to
establish the feasible sgystem of fish pond management for mullet culture.

(3 Freshwater pond -culture

_.According'to the. statistical informatioh, freshwater pond culture
is quite popular in Sarawak. The Covernment.is giving the following
assistances only to small scale fish farmers:

{a) subszidy of M$3 700/ha (M51, 500/acre) to the newly constructed
pond, M$2,470/ha  (M$1, OOO/apre) to valley type and M$2,970/ha
(M$l,200/acre) to dug-out type,

(b) rental of a tractor and its driver at lower rate than the
market rate, -



(¢) supply of fish fry without charge both for local species and
imported chinese carps in the initial stage, but with charge
from the second stage, and

{d) technical training of f1Qh farmers in the Government training
center.

The said subQ1dy program was started in 1961. As of. 1980, almost
all of fish culture activities are supported by these assistandeés.:
However, annual productivity level 1s still low, ranging from 1.07 ton/ha
in the First Division to 0.24 ton/ha in the Third Division. These are
quite lower than the national target of 2.5-ton/ha under 4MP. * The ‘Govern-
ment has recognized that the main cause is the poor management of pond
operation. The renovation program for the low productive ponds or
abandoned ponds has been initiated since 1981. -

Development of freshwater pond has been mostly concentrated in the
First and Second Divisions. The surface area of freshwater pond in these
two Divisions occupies 62.6% of the total as shown in Fig. 23. The popu-
lation of these Divisions is about 640,000 in 1980, which corresponds to
48.7% of the total of 1.31 x 106 in Sarawak.
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3. PRESENT WATER USE OF INTLAND FISHERY

3.1 Sabah
3:1.1 Riverine fishing -

As -described in Sectionn 2.1.4, river fishes are caught only for home
congsumption in most rivers in Sabah: Although people have recently not
been able to catch fish so much, many of them are still going fishing to
the rivers.

Compared with the river conditions in Peninsular Malaysia, matural
river conditions still remain in Sabah and many people rely on. the rivers.

3.1.2 ~ Fish culture in inland water -
(1) Brackish pond culture

.Brackish ponds should be principally located in tidal flat areas.
The salinity of the pond water is expected to be 15 to 25 g/l. But most
target fishes are strong against fluctuation of salinity concentration.
It is considered that special supply of freshwater is not necessary for
brackish pond culture.

(2) - Freshwater pond cuitufe

There are two types of freshwater pond in Sabah and Sarawak. . One is
a dug-out type which is excavated in flat land and water is supplied from
irrigation. canals, small streams .or only rainfalls. The other is a
valley type which forms a reservoir by a small dike with the height of
10 to l5_feets“and water is storaged stream flow.: According to an
officer of DOFS. in Sabah (Ref, 6), about 70% of freshwater ponds is the
dug~out type and mainly depends on -the water -from small streams, irri~
gation canals ‘and rainfalls. Present water demand: for dug-out type ponds
was estimated based on the following assumptions

(a) Maximum 70% of. ponds in each Distrlct is composed of the dug-~
out type to which water is Supplled from small streams other
than rainfalls; :

(b) Pond is kept in stagnant condition and its average depth is
1 m, .

(c) Pond water is completely drained out ohce.a.Year for harvest;

(d) Water is dally supplled to a pond to supplement the water Ioss
caused by percolation and evaporation, and

(e) Percolatlon loss was. estimated to be 2 mm/day in the whole
State and evaporation loss was estimated as shown in Table 17.
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The present water demand for a dug-out .type of pond was estimated by
District. The results are as shown in Table 18..  In 1980, about 11 x 106
tons of water was annually consumed by freshwater pond with the dug-out
type in Sabah. The anmial water consumption was concentrated to the |
Districts of Kota Belud, Tuaran, Kota Kinabalu and Papar of which total
water use was 5.94 x 106 tons or 54.7% of the total. in Sabah. As pointed
out in Section 2.2.4;, many ponds are not operated at present sc that this
estimate can be considered as maximum water demand for the -existing dug-
out ponds of which water is supplied from irrigation canal.

3.2 Sarawak
3.2.1 Riverine.fishing

As described in Section 2.2.4, river fishing in Sarawak is being
done not only for home consumption but also- for sale to markets in the
whole rivers. Fish catch has recently decreased nearly half when com~
pared with that of 10 to 20 years before. Especially, upstreams of
rivers in Sarawak seem to be suffering from siltation caused by logging
and shifting cultivation.

3.2.2 Pish culture in inland water

As described. in Section 3.1.2, brackish pond culture is not neces-
sary for freshwater supply. As for freshwater.pond culture, -there are .
also two types in Sarawak; dug-out type, and valley type. .According to
thie information of. State DOA, about 80% of freshwater ponds are the
valley type, and the remalning 20% is the dug-out. type. . The valley type
ponds are supplied with water only from small streams other than rain-
falls. . The dug-out type ponds reserve only rainfalls. - As.of 1980,
there is no pond provided with water from irrigation canals in Sarawak.
It is said that ponds of dug-out type are not so.often suffering from
low water level even during the dry season. The major causes of low
productivity of freshwater ponds in.Sarawak are poor management of pond
and, to some extent, too much depending on the rainfall in case of dug-
_out type pond.
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4. PROSPECTIVE-DIRECTIO& OF INLAND FISHERY DEVELOPMENT

4.1 Sabah
4.1.1 Development policles of the State Government

Fisheries development policies of TMP was to eradicate the poverty
of artisanal fishermen and to fulfill the self-sufficiency of food by
means of increasing:

(&) the income earning capacity of fishermen fhrough the develop-
ment of aquaculture such as freshwater and brackish water and
marine cage culture; and '

(b) the production of fish by introducting efficient fishing
methods including deep sea fishing (Ref. 7). - .

According to 4MP - (Ref 8), the development policies of TMP are
taken over ‘to 4MP. Proposed budget for inland fisheries development is
about M$4.2 x 106 corresponding to 14.7% of total proposed budget of .
M$28.3 x 10® for marine and inland fisheries pro3ects as shown in- Table
19.

4.1, 2 Ex1st1ng develoPment plans

At present, only one- flsherles development plan with a level of
prefeasibility study is available, whic¢h is the Sabah Regional Planning
Study (Ref. 5). Following matters in relatlon to inland fisheries ac-
tivities are dlscussed in this report:

(1) Prawn culture represents the best opportunity for the aqua-
culture in Sabah from the viewpoint of existence of extensive
areas suited to prawn culture. Future prawn production by
aquaculture is estimated to be 180 tons in 1980, 540 toms in
1985 and 2,256 tons in 2000, respectively. 'This estimate is

" made by taking into’ consideration the successful result. in the
'Teck Guan s Prawn Culture Project with new ponds .of 800 ha;

{(2) A long term ecologlcal research on the mangrove areas and a
monitoring survey on productivity of prawn culture from
technical aspect are recommended;. ' :

(3) The potential of freshwater pond .culture is. highly eva]uated
from viewpoint of suitable environmental conditions and con-
tinuous efforts for assistances. by the Government - to small
fish farmers. No future production in the year 2000 is pro-
jected;ﬂand o :

(4) A recommendation is preéented with regard to the review of

' assistant program by the Government and the improvement of
the statistical reliability in collecting information on
freshwater pond culture. '
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