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TIHNTRODUCTION

Tae following revort on Cambodian Fisherics is primarily intended for
use by Cambodian Fisheries Service and other sovernment, personnel and inte-
rested technicians of any agency such as foreign aid and Ul missions. In-
asmuch as it is the first somewhat detailed Inglish language report on se-
veral asnects of Caubodian fishes and fisheries, it is hoped that it may

~ren find wider distribution and interest than that suggested above.

Cambodian fresh waters are among the most nroductive natural .=mters
in the world., Fish is the most important food in Cambodia; in some river
and lake recions of the country the yearly per capita fish intake is re-
ported to exceed 20 kg, a very hirch fish consumption indeed (the commara-
tle average US consumotion is 5 kg). In the past Cambodia derived impor-
tant foreipgn currency earninvs {rom her fish exports. Mainly the oxports
but ossibly also the overall fish oroduction has declined in recrnt yzars.
Tae causc for the lowering in fizh exports are mainly nolitical and econo-
niicy the causes for a general decline in production would be due to some
conservation and land use orcblems which will be discussed in the body of

this renort.

The report, it is hoped, will be instrumental in maintaining Cuabo-
iian fish nroduction, in mointins to certain conservation nroblems now pre-
vailing and in suggesting some measures by which production for home con-

sumntion and exnort could be increased.

imon< the nublications used in the preparation of this renort Gl wver
¢t Le ioulain's PAche Jans 1los Faux Douces du Cambodge (1940) and Hlache
“d foossens ronogranhie Piscicole d'une Zore de Péche au Cauhodre (1954)
»atain a great deal of pertinence; an extensive bibliography of muplica-
i“ons dealing with Cambosian waters, fishes, and fishery problems is in-

~Inded.
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FYDROGRAPHIC FEATURES UNDERLYING CAMBODIAL FISHERIES ¥

A, The fGreat Lake

The tlekon: River, during the lower part of its course, divides into
two main branches: the Western branch or Bassac and the Zastern branch
or the lekons pronerly sneaking. At the noint of the division, th= Tonl#
Sap, an important tributary which has its source in the Great Labie of Cam-
modia, joins the two other »ivers and flows into them, dAs a result oil this
tiere is a four-branch river foraation, on the bank of which the town of
Frnoin Penth, the canital of Cambodia i3 situated. 1t should he added to
this murely ~=opraniical description, tha! this four-branch formation is
due to a »henomenon of strean capture. The Basrac is really only the lower
rart of the Tonlé San., In the past, the vestern hvdrogranhical srsten
(Tonlé Sap, Bassac) was commletely independent from the Eastern (-‘ekons)
river nebwork.

During the Jdry season, the Tonlé Sap cdrains the waters of the Grent

Lake, The lickons, comine froum far-off Tibet, morc or lass mixes its waters

ot

with the four branches, and carries then awayr bv two great independen
arteries which link this onoint with the sea, At the ond of snrinz, when
the rainy season comes, water, sccurmlated by the melting of the snows
from the hirh regions of Tibot, and above all by the irmmense quantities of
runoff gathered un by the iickonsz over its long course, causes such an in-
flow tha* the amount of tlow riscs from 15,000 m3 to 60,000 53. The flow
iz four times morz than normal and at certain nmoints there are 30 meters
ol wator above the river bed; 12 meters at Romnong Chbnang, 1P meters at
the Four-Branchas point, 30 suzters towards Kommong Char,

™iz fomideble nass of water ercosids the canzeity of the river bed
msnecially ir its lower course. It ymshes buck the witers from one noclict
Lo snotner, invidas all the cosplex hydrogsrarhical network of Jictniua ann
Cubodin, nnd finally reverses the courze of vhe Tonld San froin one end to
the other so tha the waters of this river now run towards the (raat Lale

inst~ad of Jrainins it.

i %he m§terial in this chapter is taken largely from Chevey and Le Poulair
1940).
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It is not only by this mechanism that the Great Lake bacomes fuil at
this time and covers three tines more surface thnan at low water periods,
At the entrance of the lake, at a spot called "Snoctru", a "step" or
threstiold of silt exists, enersing from the very low waters and prevont-

ing the lake froa emptying entirely during the dry season. Tho existence
this =ilt dam or threcshold is explained by the fact that there are two

omosing currents mecting at this narticular point and leaving behind them
{nn gediments that they contzined; there are the waters couing up tie Tonlsd
San that have [lowed {rom Firnom Penh and the outgoing water which drains

the vast basin lormed by the Jdreat Lake, bordered by the Dunsrek heilghts,
che Cardamones and the Blephant Hountain Chain, The »isineg back current
of the Ton)® Sap forms & closure as tisht as any lock-eate and forces
ator ta accumilate within the Great Lake whose level rizas in the same
neonortions 2 that of SHhe Tonldé San itself,

The surroundine area which is coversd for a laree part by fores.s, is
submer.cet by this vearly [loodins. The forcsts arc vlunsed into water
whilst in full veesectation., At this time (July), the fish ar: ready to
spasm or have just spawncd and thewv sproad into the rorest in order to
iaposit their zrez and to fecd alter spwmine,  In the nidst of this veri-
tuble plart and cnimal "eulture mediun® which is thus formed, the water
hacomes the coler of tea,

The forest consists lavzoly of shrubs and low trees. The following
lizt ol mo-t imoortant snecies is included because no such listing exists
in the literaturs and bucause detailed hotanical studies of certain spe-
pice rtebh one Cav hoave bo pe abbompted in order to consarve and ontimally
Ltilica e anumialed Torest arcas,  (The list has been prenmarcd oy .

fou-fin=Cnhon, Fisnerics Division Chiefl of Banam Province).
]
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HRUBS & TREES Ti THE TNUNDATED FORESTS

OF CA';BODIA

3 FORZTS INONDEES DU CA:'30DGE)

lo. 3 i
Alor- :
ime :
or- :
tonee : Homs Canbodsiens ] soms Latins
1 ¢ Rean: Tuk : Sarringtonia acutansula (Combretacées)
2 : Tacur f Terminalia chebula (Corbretacdes)
3t Lheany : fomalium annamensis (Samydacies)
L : Prooin Phndng f fiynenocardia Wallichir (Zunhorbiacées)
5 : Tris :
6 [ o |
7 ¢ Tranom 2at :
i f Day Kkhla f Wrieshtia annamensis
9 ¢ Sdey : Creudia chrysanthe
10 | Phtuol f Henucylon
11 ¢ Sandan SAr : Soptropetalen (il shbenrum
12 f 3andian ; Garcinia Soureiri (Tuttiferes)
13 ¢ Anchanh : frielina asiatica (Var-Vallosa-Verbénacdes)
14 ; Krabas Prey f Coelodiscusa annamiticus (Euphorbiacées)
15 fhle :
16 ¢ osiat f
% : Changkens :
1 f Tien Prey i
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f fish mlpratlon can be ebserved in the flooded forest durin:

(€3]
'_h
3
[o]
0]
O

th2 dry season. 'When the waters have retreatrd, even a sunerficial survey
shows [ish scalss. bones and various pieces of fish skelctons ab consideri--
mle Aistances from the lake. This attraction of the fish by the submerged
fovest area iz oxnloited by the lake fishermen at the low watcer stape vihas
the fish are obliced to rerain the free waters of the open 1ake,  Thers the
o ahermen bave iumersed ertensive niles of dad brushwood and from over vory
larce areas the fish swia into them to take refuge. Then [ishermen nced
nnly o surround the subnersed brushwoed with palisades (sometimes the va-
sades are several kilometers long) in order to capture all the animil

Lifn which is enclosed in the interior (Samra fishing).

5, Great and Sualler Rivers

3usides the ieiong, Bassac and Tonlé Sap rivers there arc a number of
obher tribubariss and some indenendent streams which comnmlete the hydro-

sranhic nctwork of Cambodia.

River Sasins., It is difficult to determine smaller drainass bagins.

Soonszr or lzter a flowage map should be drawn uo, at any rate for the use
. . - , up river
of Figheries. fenerally, the waters first recede from theﬁland which was
the first to he flooded. Thors are, however, numcrous cxceptions.
Browdly sneuldne the waters of Cambodia can be divided into two big
areas: the area north of the Four-sranches and the area south of the Four-
SBranchas. Thase two big areas can be sub-divided inte two sections: tri-

utarics of the Four-Branchoes and rivers independent of the Four-_Jranchces,

1. Resion Morth off the Four dranches:
a. Trivutarics of the Four-Branches -
On the left river bank: The Tonld Tauch and its tributaries.
O ths right river bank: The Muk Kumul, the Sala Proam,
Prek Kraboa and their various

arteries.
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All the numerous prcks and bengs that are connccted with the Mekong,
tue Bassae and the Tonld Sap have the same flood regime; they are fully
flonded at obout the 15th of October and have bepun to empty on the
15th of January.

b. Indenendeat Rivers Flowing into the Four-sranches:

The Stun: Chirit and the Stung Sen on the Tonlé Sap.

These tws rivers and thelr numerous tributarics have conditions
narticular to their river basin and the rnost imvortant weriod for thair
lowering is in January.

Z. Rerion South of the Four-Branchoes:
a. Tributaries of the Four-sranches -
the Soubthemreaezion as in the Sorth, we hive tws main arte-
rics., Thuse are:
Cn the 1o

on the risht bank of the Basszac, the Stung Sanranh;

-

-anl: of the ckong, the Stung Danam, and

both of thesc rivers erd at Chandoc. To thers nunt b
added the Luc-Bac-idan which scrves as a resulator Tor the
bir lowland arcua which is situatoed betwson the Sasouce and
the fokonr.  From 2ll these rivers the wuter does nol beegin

to recede bofore the middle of January or the beaiming of

February.

b, Rivers Independont of the Four-Branches
On the right banl of the Baszac, .he Talmau and the Takco
wnich have Pallinz waters in Novesibor,
On the 100t bank of the 'elkong near Banom, the anlong Ava
Prck, the Ksach Sar Prek, and the Andong Kol Proic.

To the South on the Victnamose fronticr, the Prek Trabol, the

the Song Ho Ha, the Hach Den, and the Dacih Tan.

Thz waters of all these rivers rocede in Jumary.

~ e 1t e
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LEADIG FEATURES OF THE FISH FAUNA %

A fresh-vater auna of rreat variety and abundance has develoved in
Cabordin ac a result of veculiarly physical and biolcegical cenditions. The
anmual inundation of the vust central vlain ef Cambrdia is an event of
cregt inportance in the 1life of all the fishes, As the streams bagin to
»ise and [111 thelin beds, and [low inte the ceénnecting canals and the tri-
butzry nonds, the lakees, swamns and marshes that had beeome roduced durin-
the ~rotracts’ dry season become accessible to the fishes which Tollow the
ficod wibers, v the time the indundation has reached its height the vast
aaiority of the frec-swimain: fiches have spawned, With the faliins of
tho flocd waters, the adults wmove back into the river channcls, leaving
the youne to follow in accovdanc: with their rate of crowth and respective
neads, The [lood waters sive vroteoction to the youne, which in -enernl
have a ranid erovth and many attain maturity in onsz 7year.

Outstanding amene the frosh-water fishes are the Cvorinidae (Sinnow:)
wthich are the most numerous as rorards scnera and soecics and the nooth
abundant as regards individuals,  Some of the renera are peculiar to Can-
bhodia, soue range into the contimous countries, and the Indo-australian
~rchipclaro,  There is no troolk, rivulet, river, canal or lake in w:ich
the fanily is not rovresented; and a net or trap may hardly be drawn anv-
whers At any tiae without vi:1dinz one or more soecies, Some s»necics oceur
in dncredible nwabers in certain places at certain timzs, others may be
found only sinzly, and sevaral striking spocies are as yet known from only
single snecimens.  The whole camt ol size anons cvprinoid fishes is run
byt fanily in Cambhodin Zron the rost diminutive, only 2 cm, long, o £

coloss:l Catlocarnio siamensis, »eculiar to ‘thailand and Cembodia, which

attains & lensth of 3 meters and nav boe the larrest nember of the family.
Fro the viewroint of the domestic food sunply, the family is of incalculc-
=le iranortunce.,
A veory »rominent clement in the fresh-water fish fauna is the loachen
{Cobitidae). 3overal geners are neculiar to Catbodia, and a number of

snacies beloning to genera widely distributed in southern asia and the

% This chapter is largely based on H. M. Smith (1945), The Freshwater Fist:ss
of Siam or Thailand.
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Indo-australian archivelaso are known only from Cambedia and closely adja-
cont rerions. Thece fishes arc characteristic of mountain streans, waere
they bury themselves in sand and gravel. Some, howaver, lacxing the bury-
ins habit, are found in lorge, muddy rivers and oven in lakes. They also
enter into the local catches,

Another very conanicu-us feature of the fauna is the abundance of cut-
fishas (Wematomathi or Siluri) as regards both snecies and individuals.
Some of them are found only in moantain bronks, some only in the lars
rivers, and some throughout certain river basins frowm their headwatcrs to
their braciich-water wouths. Two Pangasiids are ameng the larpgest cat-

iahes in the world: one smecies, Anblyceps mangois, is amonsst the smallect.

[N

ds
Tn one family (Sisoridae) sons aenera have a thoracic adhesive annxra—
tus enabling the fish to cling to stoncs in swift currents; other -enera
have the vhole underside of the head and the pecteral and ventral fins wodi-
fied so as to serve as an adhesive argan., All membsrs of one fanwdily
(Clariicdae) have an accessorv hreathing orzan, occupyinz a cavity on each
side of the head above the gills. In one family (iirteromneustidac), menus
Saccobrancins) there is a supplemantary respiratory avoaratus consistine
of two long hollow cylinders extending amons the muscles of the bucl., n
at leust threc renera of one fanily (Tachysuridae) comnrising several sne-
cies the egms are incubated in the mouth of the male,

The tendency of certain kinds of flatfishes in verious ovarts of the
world to establish themselves in fresh water is manifested in a strivring
manner in Cambodia where renresentatives of several soleid pgenera are found
far in-land in places where the water is always fresh; sone of these {ishes
are nmet with several hundred miles from the sea, Uo observations hav: boer
vade on the spavming habits, oggs, hatching and devsleoment of the yomnzr of

thase freshuitor flatfishes, which are worthy of snecial study.

Fveryviere observable and constituting a salient feature of the Uish
1ife of streams, 1lik2s, swamos and marshes are the serment or snala-hone

1

fishes, the Ophicenhalidae, which are represented hy at least six soecics,

A
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The Anabantidae (the family of the climbing perch) are largely repre-
sented in Cambodia. In some of the lecal senera, the gills avpear inade-
quate to maintain the necessarv resviratory functions, and the fishes arc
devendent on atmosvheric oxygen, which they are able to apmropriate by
means of accessory breathing organs developed from the branchia arches and
occunying cpecial cavities in the head. These fishes are monceamus and
biow masses of rlutinous bubbies for the reception of their emgs. Several
members of the family are among the choicest of Oriental feod fishes and
several are among the most attractive of aquarium fishes.

In a preceding parazraph reference was made to the development in two
families of catfishes, the Clariidae and the Heterepneustidae, an¢ in the
Anabantidae of respiratory apparatus accessory to the gills. In the Cla-
riidae the accessory organ, occupying a large chamber abeve each gill cavi-
tr, is an outgrowth of t he fourth gill arch?ﬁ and censists of an arbore-
scent structure that provides a large surface for the absorptien ef the
atmospheric air reaching it through the mouth. In the Anabantidae, a simi-
lar orran, arising from the fourth gill arch is comvesed ef a set of suner-
imoosed leaflike plates, which a’ferd a l.rge abserptive surface, I» the
Heteropneustidae, gen. Saccobranchus, an entirely different accessory
breathing organ is found, Ixtending from the pharynx among the muscles of

the back on each side of the vertebral column is a lons cylindrical tube,

richly supnlied with blood vessels and serving as a primitive lung. Thesco
tubes, into which both water and air are taken and from which water and
air are forced by muscular action, enable the fish to ebtain the requisite
cmantity of oxyzen while livine in het, shallow, stagnant ditches and in
other nlaces where the water does not contain ensugh air to support life.

Althouzh the Ophicenhalidae lack the claberate air-breathing organs it
within the aforementioned familics, they have a large suprabranchia cavity
lined with nuckered vascular evithelium, which serves the same purmosaz.

It has been shown by rupcated observation and experimentation on the
Clariids an¢ anabantids that even in well-aerated water the gills may not
nrovide enouzh oxygen to satisly the requirements ef the system, and death

may ensure in a comparatively short time (20 to 30 minutes in some cases)
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if the fish are prevented from going to the surface to exnel vitiated air
and take in gulns of fresh air. "o may recognize here an evolutionary nro-
cess that in time may eliminate the sills and make these fishes entirely
airbreathing.

Associated with nossossion of air-breathing aonaraztus is the ability
of some kinds of Tishes to live out of water fer nrotracted veriocis, if tin
resviratory chambers remain moist., Under the stress of drought, when tiw.
waters gradually evanorate and nonds ant small streams disapoear until the
return of the rainy season, som> of these [fishes habitually so denper nd
deeper irto the mud and ultimately occuny damm nockets, ab depths un to u
meter, whero they aestivate, Aestiviation in the casc of Cambodizn air-
breathing fishes consists of enlorced inactivity and grestly reduced heta-
bolism while they are buried under narched eart in a stratum of danp rd
during the dry ssason, the limit:d nutritional neceds of the system beins
supplicd by the absorption of stored fat and other feed material and & he
vital process=3 belng naintained larzely by the utilization of atmospheric
air, which reaches the resvirat-ry chambers through the cracked er porous
overlying eartl:.  One can imagine the subterrancan traeccdies that mayv occur
when the desication of the soil is continued bevend the muddy mockets in
which the Tishes have tnaken final refuse.

One of the striking phenomena connscted with fresh-water fishes in Can-
bodia as in other Oriental countries, is the sudden appearance of rood-
sized fishes after a torrential dovmpour at the beginning; of the rainy
season in a field or swamp bed that has been dry for menihs and cut off
from any watercourse. hile this is mystifying to the uninitited, it is

asily explaincd when one recognizes tie oresence of buried acstiviting

o

=3

ishes, which cozerly moke their wav to the surfacs when a cepious rain
floo's and softens thc dry soil,
The ability to bre:the atnospheric air and to exist out of water for

considerable tine has 1od to anobher extrasrdinary hahit in Clarias, Ans
—— i 3

Onhiocepnalus and other [ishes, numcly, the voluntary leaving of the wiler

snd traveling on land, sometimes across dusty roads, sometiacs over dry

lvms,  The impelling influsnce may be 2 desire to find irnroved “iysical

conditions, to scek a better fool summlz, or to wscape tncamins,  Prorross
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out of water is by lateral nmovoements of the taill a2z ik swiming, waile tha
body is maintained in an unrigit rosition by the pairced fins, Ustailed ac-

counts of actually obscrved nerformances of Clarias batrachus and Anchas

testudineus can be found in ths appronriate systematic discussions.
Mention has been made of the nractice of oral incubati n in the Calbos-
jan calfishes of the familv Tachvsuridae (ariidac). dsinciated with this
habit is the axistence of secondary sexval characteristics in both zawaes,
consisting in the maic of a longer head, larescr oral cavity, movre noslor-
iour insertien of® necter T and ventral fins, and smaller vwntrdl s, ans
the develomain® in the female on the inner ventral ravs of neculiar nad
#hosn shave var with the species, A conscequonce of cral incenbation is
the male, havine taken in a bateh of erps, ias srevonted fro- fooding
urhil hatening orsacs and the youns leave his mouth after the abzorntion
ol the volk-sac., Oinilarly, in the foncle focding bocosus wole and more

K
It

G

"ficult witl She erowih of the onormous wLi7e, i a noint in reocted

when the digestive orrais avce 30 compragssed that they become nonftmctional,

1t no food can enter the stomiach or iatastines. It naturally {ollows bhnt
robhe time the epps o aro lai? and the orotracted hatching woeried iz over

both nurents boecome weh emaciatod.

Onlv hirhlichts of the sreat diversity of Carbodian {ish:s could be
ziven herce.  The commosition of the entire freshwater fauna of indochina
suzeeshs that a connection existed in the past betwesn the Zast Indics, the
Yialesr Feninsula and Indochina., o groat river system, the dorth Sunda itiver
arained Horneo, Sumatra, and Malays, and another drained the Indochina ne-
ninsula: tho flow was dorthwest to Southeast, ish distribution suszzosts
that stream capturce took wlace hatween theso larse river svatemsz,  Those

e

ohenomena and the cubsaguent clisatic and cdaphic chinecs preduc. ©o Uish
fauna bn Camindia which i one of the moat varied and inteorestine i the
worldé., Tt ean ke soen frow the table bolow that the nuaber of commer-oiall-
utilicoed snecios is very large, lareor than in nost other fisporics of b
world.  Noevertheless, Shoe nrineinal spoeiss irn the cateh (moariced o L Lbe

bahle) commrlie nerhaps only 15 or so, @ainly ainnows and eabMernes,
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CAMBODIAN FRISH YATRR FISH 1/

.« -

Victnamese nane Conbodian name

Familv and speeics name Earlish name
CARCHARINIDARE o
Scoldiodon sorrakowah ...... Shark ..... Ca nhanl ..veese Ty

(Russal.)
 PRISTIDAR
Pristis microfon Lathim ....

NASYBATTDAE
Dasybatus imbricatus .......
(Schreider)

Saw-fish .

Sting ray.

N

vasybhatus Xrovni{i Chabanaud. id.

TELEOSYEIT

FOTOPTERIDAS
Jotonterus notontorus
(Tallas 5/-

3.)x/

Ootontorus chitvla (i, id.

CLUPWIDAE
St pinna
(Blkr) x/
Lycothrisoa
(2iur) o/

Coilia necromuitlios

do~tala Chabanaud......

o LanoCchil weaeses ANCHOVY

eroendilus ...,

wenul

Cericu \ClleJc.oh/°)
:ONlOﬁndthu« (51HY) vevvnnnn

Clur=oides bornsensis (alkr)

kanagurta ...

\
omca (Alosay :

1‘r,

-L:__{ (Alosa)
*. Dur:
CNHITINAR,

b)

Botia hymenonhy

]‘,

3

l(—\

Thibautieaui..

A
AU

L

sa (Blkr

r)x/..

sta (Blkr)........

wotia modest

Bobia Uorlehi (Tirant) ..., id.
Leanthonsis cholrornimeiws.. id

TE o )

Lidlkr)

x/ Snecies o” some economic imvortance,
1/ See & ond ol list.

Feathoerback.

Trey hhlan

Ca dao, Dac ngu 55
fov'Wﬂ

ARALL
Troy Trabol

id.

Ca duai..'ll..'

B o
Trdr Nat

it

top tuni..,

Ca that 1lat...

Ca COMuurnene
Ca

Ca topitull..Q

Ca mong gi.

Ca
Ca
Ca

COm.-..-o-o

com..lll...
U
Traoy prﬁiunﬁ
oM v
Trav ¢ mol

mdi diu....

Ca mai....-oo.

"~
heo rung...  [WRTTN
Trwg ket

any o
Trwv]@uﬁﬁjut

)

2§ RS

Tray Aanrey

heo.vev.even

heo

x¢/ Principal commercial snecics



-11 b~

Faaily and svuciss names inelish none Victnamese pame  Casbooian aso

CYPRININAR u
Chela oxyrastroides (Blkr) — Bleak Ca la tre...oves HURN N
T naaflbéas ~hiv ¢
]
IIm
Txltrv whay ka

Parslaubuca tyvis (olke)x/  id. Ca thifu...coees

Paralanbuca siunensis id,
(unther)

b= A
Macrochiricentnys macro- T_,m’” 2
chimug (C.7.) x Ca rua.ecesces Troy canr dbone

R:sbora aroyrotasnis {(Mkr)x/ Ca 1dng tong.... AU g
Trdy Bhallwar muol

oQ®

Hestors auvoetomin Tirant

wacios vk 3. Ca 1dng tong....
ruong

Lontebarbis io veni (ir)x/ Ca chd¥eveoseses LB‘I‘LUEU‘Q
'):r“xlun{'

N . . . . 10

Catl-crpio sinwmsis Ca hé Hmu - paate

C a3 L’l" s ar ') :{F "’ l"ﬁlo I‘“,};’
kolrunnf

Amblvrhyvnchicithys altus

Vaillast Ca triu-triu....

amolyrhynchithys truncatus id, He
(Binr) Trby real

Xenochiwilichthys Lovoed
J. Durand
GEalY
aloulichthrs Kreanfi L
Prlleorin ot Chovey Ca KaVeesnossnns Treal roal
. . ) ) . ) -
Dangila sianensic Sauvase XX Ca lirh ria..... mmq} - mm:m
Ttoy lefn, Triy
étiok

m mw ichithvs tiomneidies

) wx/ Ca linh banh.... L nmwmm
T ey 17‘0" SRR

otoene' 1l brechiymotooterus
l Y e

k) y
f‘ 5, ‘ov lus aclanonleura : (R

(o1 x\f 0o ME s s sennnees duoy itron

Qsboochilus d¢i 1omld (1kr) Ca mé trang..... ~ o
Gobeockilng vittatus (C.7.) [RARS

_/-_'.1]_‘: _; Ca lui . Trey kKrom

Osteochitus iassells (S "-X/ Ca m& tranz..... *

e o e
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Family and sneciee name Enelish nane

Vietnamese nar

Cambodian name

Osteochilus trinorus (Blkr)

Osteochilus spilonlceura
Fowler

Cirrhinus auratus Sauvage 55/

Cirrhirus Jullizni Sauvage 5/

Cosmochilus Harmandi Sauvame

Cosrioctilus Pelleprini
J. Darand

Hapala merolepidotal.vV.) i/

Cyclocheillichthvs cnovlos
(Blir) %/

Cvelocheilichthvs anozon(C.V.)

Cveclocheilichblye ropusson
H1kr.

Cvelocheilichthys siaja Blhr,

Cyelocheilichtlivs armatus(C.V.)

Cyclocheilichthys mekon-
e B ‘-.
rensis Fowler

Puntionlites nroctonysron
(Blkr.) x/

Puntius bhinolatus

Puntius brevis (Blkr)

Panting ornhoiddvs (Cc.v.)

Puntiug bramoides (C.Y.) 5/

Puntius jovanicus (Blkr) x/
Puntius slonmatus (Scale)
Puntius chola (iL.5.)

Puntius altus ( unther)x/

Probarbus Julliond
Sauvare

Ca linh soiu,.
Ca dubng.....

Ca linh nho..

Ca dudng bay.

id,

Ca NZua.vesss

Ca c8C vevnes

Ca danh e e 090

Ca danh-bong
Cua do mang ..

Ca tra dinh .
Ca tra dinh .

Ca he seevees

Ca tra sbc ..

@] ©

AN Oy
Troy Garmd. by
id.

N

ved
iruykﬁhnwu

o
3Rz<akal

Tov chiok

[
Aro¥nn
Trey chavens

tﬁ'm Yus

Troy laho

4 i
8] C1Un
Troy ten sak
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Family and specics namo English nane

Victnamess nan:  Caihoadian name

Balantiocteilus melanonkerus
( Blkr)

Barbichth

(c.v.)
Laboo oryvthrura Fowler

Labeo (*orulius) chryso ophe-
TK;

“leon (31kr)
Labco crytaronterus(C.7.)

Labno ~leourotacnia (Hlkr)
/Labeo nruol Tirant, synonyms
orobable auratus
.‘3Vg1~_‘: .

s lacvis

do Cir r}*lml-

Jaricorhinus dyochailus
(i Clellnndy

Tvlemnathus ho Posta
Tylo mathus Loehat Slkr

Trloznathus fale iter(CLVL)

erinocheilus amonierd

(Tirant)

tyrinocheilus vustulesns
Tai1l

Gyrinochzilcns Pennocki
Fowler

Crossochilus latius(H.B.)

Crossochilus cobitis (Blkr)
Crossochilus pnathovogon
(Weber ot de Beaufort)
Crossochilus cumbodeionsis
Tirant

CLARTIDAE

Ciavias batrachus(L.)xz/ Cat fish

Cloriog Mieuhofi CUV,

SILURIDAE

viallago attu(Bl.Scth;E/

allaco Liorii Slir.

Ca hoc trd

Ca ba luoi ....

e
favnn

Trey kahdle

Ca et

[V
tﬂtgm

Ca duSng ....... “rov ooruol

Ca linn dat ....

Ca linh d&t ....

Ca mey,Ca &ryz

Ca mey, Ca 8ng

Ca linh rut

[4
Ca tr€ veveeens W Fanis
Troy PURESE
"4
Ca 160 vevenens grom

‘}\ WY

oy
id. L.
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Fanily and snecizs nanmc Enclich nane  Victnamase name Cooobodian nene
Belodontichtliva dinema

2 [e]
(i) </ Ca ch@n rarg ... Trog Klang har
“ Lmi)’] ‘if!uf. ar
t' ee 1_' 1r"us b()‘{OI‘OI’InlS

“ellcerin o Chevey

Silurodzs hynophthalmus(Blkr)Sheat ish Ca chén la .....

Calliciionus bivmculatus(31.)x/ Ca chén biu ....

srentonserus cchilbelides
(k) x/ Ca chénml ...,

UWM‘ro DM ‘1"1,13 cryntonterus
Sk ) {

Crimtowgorts Choveyl
&.———_—-.——— — oy S——
-1
1S

Jo Dura
3 T CJ%, 2
Cromtovterus apo son( Dlrcr)g/ Ca k8t .......ue U‘I ne

Crymtontuerus microncia( 3lkr) Ca chen ,suveeeas

Cryptoot vy bicirrhis(C.V.)

FLOTCGSI)4E

feliconizeuns ¥Wnandersi Blkr Ca ira chubt ...
Pan-asi nasutus(ilkr) Ca MU vevennonne
"
Panmasiflg pangasius L
E]

}“ "1 BU'A:}:" ) {/ Ca dua o0 ees s TP("‘]" nrE
Pancasine molvuranodon Blkr Lﬁ'ggjm

Panzasiug nacroness Blkr xt/ Ca sat .evuvenns Tl"(n- shveat
Pangasinug Sutchi Fowler @_/ Ca tTa veveeenss Lntg]
(’V nri
Cureini Fouler Ca v dizt wevues Lntm
Tr¥y o

me

Ca v6.-o-onoo-c. '—P']-(nr HoO
Lﬂ""m L"\""

Ca v6 ca LN BE BN BN BN BN ) ll.l’ ~‘]N I.)O "r‘l] ‘

Poarasiig_ 3sanl Sniith

S <d
Proncosine mocronema Slir 3&/ IRRL
Trey pre

~‘_r_‘r-ﬁ_m.r__}_m‘us cultratus
(\k)'lLL/.]_) Ca sat DO veveees



http:al.,:.u3
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Fomily ond snecles name nrlish name

Vietnamese name

Canbocian nom

(6]

Panrasianodon zigss Chevev 5/

SAGARIDAR
Flvptosternum up.

ARIIDA®
arius nicrocenhalus Blkr

1i

Yemininelodus Daumus
Cheveyr

Jenininelodus cochlearis
Towler

demininclodus siamensis
Jauvase

Jeminimelodus borneensis
(Blur)

Gleminimelodus macrocenhalus
31kr,

Osten tcieinsus militaris (1)

Batracocephalus aino

{Ha i, Buch. )

BAGRIDAE
acrones nicriceps (C.V.)

Hacrones micracantihms Blir
ncroncs vittatus (BL.) =/

ineronas ol i (Blkr)

Macroncs Jvekii (Blir)

acranss noutus (c.v.) ZS/

Hacronss nlanicens GV

Sasrichthys hysclonterus
AT
{ Zlitr)

Jamroides macropterus Blkr.

Saroides ncerocanthus Blkr,

Seteorobaarus bocourhi ﬁlhr.ﬁ/

Leiocassis albicollaris
Fovler

Ca hat, Ca diu

Ca

Ca

Ca

Ca
Ca
Ca
Ca
Ca
Ca

Ca
Ca

Ca

Ca
Ca

Ca

Ca

uc .,

uc .,

uc ,

uc .

uc .

uc 7ao ..

chdt
chdt
chbt
chét,
lang

lang

lang

chét
chdt

chét
chdt

chét

Ea'm N

Trev reach

Lﬁ'nm MMM §
& a

Trey kaehoe kandor

[N] o
mgm -
iray chhlane;

Trey tascl

den Feors
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Panily and snecies nane Fn~1lish name Victnamese name  Cambodian nane
STHUBRAYCHIDAR gy
Monopterus albus (Zuiew) Tiel Con 1UON weuu.. pr

Antong
Svnbranchus honralensis id, Con 1luon ..... il
He.Clell x/
QPHICHTHYLIDAR
Onhichthvs rhvtidoderma Snake ecel s chinh .oveee

nn.r) _/

5IIEATUIOAS
A rO“Hlu boaja (31kr)

SCORESOCT DA™Y

Tvlosurus strengrlurus v, Newdle fish
L‘L.J S
Zenentode | cancileoides id.

(Bkr) =/

Honira nhus tocruard Lanus Hall beak

Thorinot

Zonarchoptormus cetuntio Halt heak
(o, i)

Zroarcoonterus uffoni(C.V.) id,
POLY.TZIIDAR

Pol:memas lonv’)ectoralit Threadl fin

“Irber ot De 3raufort x/

Porlvnemus borneenss.s plkr,
OFPAIOCHERALINAE

Onhiocenhalus gaclhua Snake head
Han, Duch,

Oninioco~hnlus striatus id.

Iy}
il

x/
Onhincemralus
(T.V.i) CLY.

micropulie

Ohiocephalus nelanovpterus Snake head
Gler.

Onhiocerhalus siamensis id.
vnt» oy

Oaidneomhalus lucius id.

70 ¢l

P YaY
QO
o o

Ca

Ca

Ca

Ca

rhai ..

rhai ..

ki-n‘l TR
kln ...

chet,ca

o)

phén

chet, ca phén

Joc

bang a0 s 000 s

o
A o

)Trev kabo

] .
Ln Tt
&
Trey phtouni

a.,

-

ol !

kA

].I‘""' rasn
'[}.,1 tin g

Troy chhilo
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Family and snecles name Enrlish name  Vietnamese name  Casbodian nane

ARABAYTIDAR . =~ 1
an:vas testudineus (Bl.)xe/  Climbing merch Ca ré déng ... [ R
Irey krann

Osnihronemis sismenais Cusani
Junther x/ -

s e
Trichonodus trichonterus tmng\? fn
(Pall) Ca sat .,..... Trey komn:léane
Iricnciodus »icrolomis

( nther) Ca sat .......

\ - ‘

Ctenone vittatus (C.V.)
(T TROPONT DAY [ gty

J.l
Latas cdoarifor (91.) Ca chem Trey 3vcn~
nntﬁ htfﬂ

Trey Yantrane oone

s 00 0

dolifi Skr. x/ R N

an i (‘1.3.) _./ Ca 301 seeosoasne

n
“dnselasna snldado Uraun Ca suu RS
Trey nana

Ca hwong lai ..

)
) R . - 3 ] Y ";:’ m '
Priztolenis fascistus (Glkr) Ca r8 bién .... LU
Trey Kpranh
LO30TINAE 4
Datnioides ricrolanis (Dlkr) Ca huong vén ., U9

TOXOTIDAR
Toxntes othw-mlr‘ (:1.8.)
Toxotes microlevis{ mnther

SCO:ERIT A“
G ca

BV S S ¥ U

SOLAINAS
J Srantura orisabalis

) éShOOtil’l,}I fi.:‘!‘:%Ca mang rd ...
)

Qd e el .
r) RSP E DRERORCCRAT] l Ca thu s e rss 00

Schwn.) =/ Ca lon bon ....
Srnavhwre el
T, Harand Ca la mit .....
(- 0 vl(“ SS3 wﬂ o 'r()'] (.: TO.’]!'Z:LIQ f:’.Sh Ca luOi trau .o
7~ ' -
(i) 3/
ay o)
Zarnorata Slzeper Lﬂﬁ L]
Ca bong ...... Trey damroy
Tiurils id,

Ca bong mu ..,
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Fanily and snecies name Enplish name Vietnamese name Canmbodiar. nane

R4y ICHOBDELLIDAE

. Y
Mastacembelus armatus ; Eﬂgﬁi}
Lacéndde i Ca chach ,..... Treyvchhlaunh
Mastacempetus favus (Hora) . Spiny Eel Ca chach .uveas
lastacenbelus argus(Gunther)' Ca chach veeees
Rh-r.chobdella aculeata (Bl.)i Ca chach .eceee
THTRODO ITINAR o
. . 21y FO8
Tetrodon (Cr .yracion) can- ‘ B¢
borlziensis Chabanaud Puffer Ca NOC vvevvses Trey krevot
5 ]
Chonorhinms modzstus Blkr, ' pagnaa
- Ca I’lOC s e e oeeee

Trey krerot

l/ The syston of classification uscd here is that found in Chovey %

Le Poulain (1940) since no references for establishing later syno-
momics were available,
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FISHING ITLTHODS

Fisning tools an' meti.ods in anv fishine industry, whother hi-znly or
little iriostrialized (Cambodia) devilon in response to the snecific coun-
1itions of the waters and tie binlogy of the Tishos of a revion., 4+t is,

Lnerelore, not =surnrisin: that one may Tind in Cambodia some verv speclial
ant very ingenious fishin- dmnloments to capbur: the marny spocica alroads
deseribed,  Sorv. ars found only Cawbodia, oth-rs ars <ither the sune or
sidlar to those usad in South #fast Asia in gencral.

“hile it is Jd100ficult to draw o strict dividin-~ linc between subvsist-
ence fishing, oxoreised hy almost every rural Cunbodian, and cowmercial
Fishtin~ vroner ons may obsorve that the diversificition of tonls aanlios
mnstly to the subsistence sement of the industrv. In contrast, romaor-
cial firbories 2mnlor a fow, often luree scale, types of installations.

The tools of subsistonce and artisanal fishint will be discussod [irst,

Subsistence Fishing Tools

Harpoons. Five, three, two and one pronced harpoons zre uscd, The
[ive nronzad type made of flexible Yeaboo strins is suppos«d to scoov
rother than to snear Tishy the throe nronred harboon rescrmbles the lskimo
leistor and is used to ~raso rather tnon to spoar the orey. Two and one

nronred Larmoons ore mainly omploved for snearine the larser catfisbes,

Hantlines. Various methods ol hook and line fishing are vractisc: in
Cweibodia; from the minute barbless hook for smiall minnows which are flicked
inte the bewt or onto the Jock to lar~c hnoks for two to thres foot snalko-

cad coeciaons,  Live and Jead balt io used.

Trotlines. Theso consist of a central line Trom which there arize a
ior of leaders with o hook usually at one meter intervals, The linos
aav oantain a Length soveral bundred meters; they may be set at the hothom
or i iddstreanm, supnrorted by floats,  The bait varies but freouentiy con-

zigts of swmall froshwator cray fish.








http:annual.ly



http:intorv.ls



http:chanw.es




Loke, 1nkes

- 1% -

ranidly flowing waters of the Tonlé San,

with the

Dav fishinz crases in Februnry oo the cwrrunt diminiskes,

The rieahes of the nats booin with 10-15 cm. 2t the entrance snd dimi-~
1lsh o SRR shoof 1oone in the ba - obvicusly a2 gear that tak:s all
the fis™ that onsor, T Larore anes o bo the Phnom Fenh market and the

smnller onns

bt
74 4 L

12t camp sitos of villowes on the shore who make tidir

iz musts or nrohoc in th wroximity of the Days.
he seon Srops the fallowing tabls that a fair nmumbor of the

> soecimens of medium sized to larre

¥

: o P . * vy " . v
in tre d re Lomature

avs a


http:cur.,.nt

RINCIPAL FISH
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3PECIES CAPTURED ZY DAYS

Family &
Sub-Family

Scinntific Hane

Diriensions of
Fish Caught Dimensions

Adult

Observetinns

Cluneinac
SILURIDAE
PaAMTABTDAR

S GASIDAS

ihranidinac

Cynrininac

{rrininac

Grravininne

uvrnrininac
Soeininae

Cororindone

Gonpininge

mrininac

Coaven v me o
LTINS

fearininae

Alosa Thibau-
deaul

nelodonticntys
dinema

N—-

Panrasius
croncna

Pterovangasius
Cultratus

Paralsubuca
tvnus

Merochirichthys
nacrochirus

Luntabartus
Hoevioni

Danrila AMon—
n)_l.\]

Thynnichthys

4

thymnoides

Osteochilus me-
Lanonloura
Ozteochilus vit-
tatus
Cirrhinus
tus

Aura-

Cirrhinus
Sl lient

Hammala
Tanidotn

maCTro—-

Crcloche
cirthvs

ili-

Tray Prn-

lung
Trey Khlang
Hay
Treyv

100-500
Shveat 135-190
190-210

Trey Shay Kz 120-130

Trev Jang 190-500

hton ~
300-,00

Tecy Lomb,  20-17%5

Trey Ztaok
Tray Xres  100-170
STy

Trey aronm 90-L400

Trey Krom 75-1L0

Trey Froul 140-360

Troy R.al,  H2-165

Trey Lont

Trey Jwaar 100-250

55- 90

Trey Kahe 65-250

300-400

200-300 mn

mm

mm

mm

mm

o

I

Y )Tl

e
3

=3

mr

mm

mm

mn

mm

550mm

150mm

200mm

500mm

L, 10mm

200mm

230mm

500mm

260

LOOMr

200

700am

25001

300mm

Abundant, towarad 20t
Viatnomoca month.

day

Abundant, generally of
good le%ﬂsions.

Very sbundant.
Fairly abunda

Very abundant
tine of th o
the =oon. inod

Vory abundunt,
of anlt

at th.
wiing of
for ~rahoc.

uswailly

e sions.,

ALl

Fairly abundant.

Very abundant ot tioe
 the waxing of tho
moan.,

Same as above,

Abundant, fow young
pwncrillv }/LOOmn.

abundant at tiae of the
waxine of the mnon.

Same 1% ehev.
The
the
Very acur uint o 1 -0 um
aina,

nost abandant v

VUMY 001,

fairly abundant, = . to
be tae rounes ol CioLlo-
cheilichthvs wmonlos.,

nroror-

Abundont, 1oro
70/1:) .

tion of voune,
Fairly abandant on.-
ratly of mediwn sico.
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Cambodian
Seicntific Hame R TRIT

-
v
v

Jimeisions
Fish Cuizht

of

Adult

Dinienasions

Obscrvations

- ..
S TURNE S S
PO AN

Lurininae

LYITLTLnaG

Coroprininac

SOLTINAR

L TROPO-
AR

Snatius davanicus

Puntionlites Trey Cha-
nroctorvaren Kreng

Yalontioch ilus

“eclanooterus
R gTe TN IAVE R

Liro (Clorulius  Trov Kahoek

.
CHArYEIOT™Ie - ESLoON

Craoolossun

wlerolenis

ns

aronsals Welffi

Aab23siT rania

170-300
H0=-200

90~300

75300

250-290

L5-150

L5- 60

rm

[

mn

mn

I'Ta

330-m

250

(o]
L

350mm
600

350

750

L —

Frirly abundant, 1o oo
aronortion of wnune,

Fairly abundant, of

varvinem siuos,

-

Abrevdast, cseocially the

young.

Abnrvdant at ni b, -
neeizlly aroard 1o L 5th

of Vietnumese

mnath,

Abundant towardt th L nd
of thu wrivine of tho

moon. without

Trent,

ceononic iamortanc:,

Samce as shove.

i Luature soecimens,








http:amoth.er

low at low water - not oaver 50 to

Samra branchos
wtilon channcls

Leiize and Tonl? San waters

e NS

mch

- 21

are a hasard to navization since the lake i very shal-

A0 ems. ovor most
‘ust under the surfacc.

d) Samras ilso
of its surface, and

gither -mzrse or lie
This difiiculty can, ovever, bhe scttled by marking and clearing navi-
. 3 3 (8 h ]

study sust 2lso be viven bo the conseousnces of damming Jreat
e 1t is nlun-

Scrions
to ramulate thr flow ol the .uskons 4

S

develonment of the Lower ilekong River Busis.

-allation or inatallations retain water 1in
ionth of 3 wwtars Sarnn fishine vioull hecome

Such a chante iz very

the Groat vake

for nost of the wear at
=orz costly than netting,
extoending the 1ife of th

at the conflucnce of

ible or far

2itheor irmesaible
lake; it 1is

(7]

in the intevest ol
Sunc Trou and one
as now planned close Lo the lat-

Yo bo desired

nossible that two barracoes, oanoe ab

Tonlt San pabher tlhan one only,

this result.
barraze wuilders is to

HAokongz und
ter lacation woulil bs neaded Lo wchieve
Tishery nrobhlam wiich
stream,. This

The anst seirtious faces

Mah micrations o pass

allovs nn and down i3 marticularly
garions in Cantedia zince both lake and river fisheries dewend on mizra-
tions.

ic infarmation to be gecured before bharrages are built is lisbod inc

Bas
tudes ndcessares a la planification du developpement de

annort sur los
1learicenlture de J8retes ot des péches dans le bassin intericur du dekonrz

FAO(3fimo0.), Rome, Février 1959,

Jation L

Boco e
on t-e irent Lake bo {orbi-lden ~rte: suitable warye-
wha ay shirt to otbrr uethods of canture (fish wols,
That the fishermen receiys2 ten

Trh ﬂ.t

Thot, Samua Cishin-s

i oeriod to Sishoroaen

Los

w05 and aoines are obvioun 0wr*(uflor“).

T
ateal add from Floborics Dosetpert, nersonnel in making this chanae.
2

sodimentation stwly be maze on the Great Labe.


http:FAO(M..io.eo
http:bar-ra,.me
http:n,:ttJ.fl
http:irtstal.ni
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Addendum 1

The take of fish in the freat Lake scoms indeed to have declined

during rzcent years, esnecially in certain arcas.

Revorts of fishermen suggest that this decline is real - ¢.g. the
Sicm Reap reeion.,  There arc undoubtedly climatic chanees perbans of a
recurrent or even cvelic nature which profoundly influence the nroducti-
vity of a bodv of wator such as the Great Lidte, The man-induced acceleo-
ration of siltation has already been mentisned. It iy primarily bhe a
ciuse of reduction amons botton fueding fishos whose animul food ia af-
foetod,  The nature inducod dewmwerd trend can b2 acecloratod by an's
interferance and stocks can cecline very rapidly.  Ceasins to imierse
frash Samras would h o step dn the risht dircetion thoush it iz doubtful
that the affects of such a 1 Lyve could be T&lt boforessoveral vaars have
clapsed,  Artiieial removal of Seriras is ¢conomic:lly anl tochnically
lapozuible,

In this ar=3a of the fishinz industrvy Recorracndation 7 — concerning
optimal land use - is of prime irmortance 4+ counled itk Recomiondation

L - on the use of Samras.

It is even possible that a Fair nunber of Mishermaen may seek to
enter an alternative profession durine the next fow vyears.  Problens in-
volving the relocation and employment of members of a special vrofession
are difficult and mayv well reouire the joint efforts of several Tovern—

'

ment denartments.,
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Scientifioue

HNon
Khrior

Clirias hatrachus
Yagarius barcarius
Hominimelodus divaers
n bornecnsis (b1, )
Barroides macracanthus
n macronterus
ileterobasrus Jwocourti
Leiocassis siamensis
LLICTones nenurus
" yittatus
" niariceps
" {(rubicauda) probabloment
nteio nouvelle ~aar le scicnco
Soambranchas benzaloncis
Onl:iioconhalus lucins
n micronaltes

R striatus

Aansbaz tastudineus
Datnioides microlenis
K¥indus nebulosus
Fristolenis fuzcistus
Trichoeaster wicrolenis

" pectoralis

" triniorterus

Troy anding
Trey krabey
Trey kiok
Trevy chak tum
~it=

Trey kanchos
Trey
Tr 4
Trey
Trevy
Trey

chhlane
kanchos
kanchos

hya

Anton-

Trey Kanchon
Yo Troy diem
A, Tray chidor
J, Troy nhtuok
A, Trey ris
Troy kranh

m 1 -
rroey Khile
T
Trey dila

koantron
Karmnloanh
kantho

La b leanh

Tray
Trey
Trey
rey

- b H
kanchos tiv

chhn

e ———— o ——

ut
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= luk
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Hom

_Vietnamicn

Ca tré

Ca 1on-
Ca ve

triu

Ca chAt chudid
~id~

Ca crot hong
Ca Llan-
Ca chét

il

Ca lans nhn

Con luon
Ca iy
Ca Wing
~3.0=
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Ca rd dbn=
nien g
e
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Oxyelectris marmorata
Manro.mathus Zlaculatus
matacembelus maculatus

" circumcinctus

" arnatus

n Tavus

P

Trey damrey
Trey chlaunh
Trey khehooung

-id-

-ia-

—~id-

Ca bong

Ca chach

Ca chach
~id-
-l
=il

Liste des "noissons blancs! au Canbodin
TABLEAU DE COQRFSPONDANCE DES N0:'3 DE POISSONS
Non Nom iom
Scientifiquc shner _Vietnamien

s rierodon
Daofnuhus Krenpfi J.Durand
“lotoptermig chitala
n notonterus

Coilia nmacraanathos
_VCOLhTLSu& croce?ilus
Setininna melanachir
Clunca (Atosa) thibaudeaud
Cluneoides bornoensis
Corricelclumsic tlys) tnicynatus
Acanthonsis cholroryrichos
dJotia N’HOHO“%”SG

n .\i'LOdr, N
Cheln mouthoti

" coerilaostvanata
Cutrops siarensis
Macrochirichthys

macrochirus

Parslaubuea harmandi
" stimaabrachiun
" ty s
Ovyraster owrs
Jancica
nloakeri

ashrol
e
L-J( SHASI S

Licloso
n

Panbhoria ot wivers

Albulichb:; -
Ambliryechicnthy
Szlartinck:ilue melanonterus
Sarhiailtivg Lawwvig

Sarilias mttevus

Gatlacario

5 truncatus

o~ e

PROY R
SoLenny

1

Cirrhimes julliond

" muratus

Thid

Trov pibel
Trey kray

Troy
Trew
Trey

~id-
Troy Kab
Trov bA

slat
c.-onluonh mean
chhmar

ndaul womaev

Tyrev ruschiic ?

Tray Kinchrouk
-1}
-id-
Trey danlhténz
Trey chanteas nitiuk
—id-
i
Trav slek russoev
Trey changvar phlleng
Troy dans
~jid-
Troy ob
Traoy
Troey
Truy
Troy

o,

aneviar reul
chinok tituny
itoibhot ehrinon
kiet srona
nruol thmif

Trav sréia kén
4. Troy kolriansg

Trov knho
roy riel
A, Trey pruol

v

. Trey kanling

T

vik {ou sar 1681)Ca

Ca dao

Ca udi
Ca com

Ca
Cn
Ca
Ca

l'-t 11.;*',

mot T3
Lon
tép xuoi
1ol

Ca com
Ca £& chmudi ?

Ca heo

-id—
Ca rma
Ca la tra

~i-

~1d-
Ca thieun
Ca lone Loone bod
Ca lons tong miom

~1i-
Ca lon~
Ca Y
Coa traw trw
Ca noc tiro
Ca hav Juov
Ca nhong

.
tes )
(%

0

tonr

La link
Ca,

Ca ians

AN

v
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Non Nom llom
Scientilique Khuer Vietnamien
Cosmochilus Harmandi Trey kémpoul bay Ca dudng bay

" Pellirrini Trey kfmnoul bay Ca dudng bay
C:clocheilichthys anogon Trey sridka kdam Ca ba ky
" armatus ~1id- -id-

" enoplos Trey chhok Ca coc
Dangila Cuvieri Trey ach kok Ca linh rid
" spilopleura -id~ ~id-

Girinocheilus Aymonieri Trey bandaul chek Ca dng
" nustulosus ~id- ~id-
‘nmnala macrolenidota Trey khman Ca nma
Labeo erythronterus Trey kuol chek Ca ba bing
" erythrura -ic- -id-
" stygmanleura Trey phkd ké Ca do ky
Lantobarbus Hoeveni Trey J,Trey chralang Ca chiy
J. Trey knuoch
A. Trey praloung
“isteochilus melanovleura Trey kroum
" Hasselti Trey kros Ca lui
" Schlereli Trey roldk s2 Ca m& trang
" vittatus Trev kros Ca lui
Probarbus Jullieni Trey tr&sik Ca tra soc
Puntioplitng proctozysron Trey chakdng Ca danh
Puqtins altus Trey kahd Ca he

" bramoides Trey chpin Ca tra yinh

" brevis Trey &nko-orak Ca hét mit

" bulu - -

" Javanicus Trey chnin Ca tra yinh

" orpkoides Trey amnil tum Ca do mang
Thynchthys thynnoides Trey lenh Cz 1inh ban

" b Trey changvar ronung  Ca nuoc ruoi
fenocheilichthys loppei - -
Prurasianodon gimas Trey riech Ca diu

" Sutchi Trey pra Ca tra
Pangasius Larnaudi Trey od thmau trichiek Ca v6

" TECTONGTS Trey chhviét Cn set

" nasutus Trey k@

" sanitwoneeti Trey 08 pruy Ca vd co
colodontichthys dinema Trey Ihlang hay Ca trdn rine
C:1lichrous bimaculatus Trev lrimin Cu trdn biu
Cr mtontorms anoron Trcy kes Ca két

n schilbeidns Trevy komnhliev Ca trén mo
dillago atty T. Trey krdnoat Ca loo 1a

A, Trey sanday Ca 1len

" 1iostoma Trey khtuok Ca tradn pgioc
dcronhis boaja Trey chay kripoeu Ca roi
Smetttus snecifer -id- ~id-

Triesurus stronculatus



Jlom
Seinntificque

Jom
ihmer

“lonm

Vietnamien

e
it

donilrasnihus L ocgurrdianug
Polynerms longincctorialis
fates calcarifer
Amhassis Wolf i

" Tarntd
Pseu-dosciacna soldado
Toxotes chatareus

n microloenis
C:rtium coambodoionse
Svna~tura orien’alis
Cmorlososs micerol-wliz
Hoasoribies ~luris
Chonerhinus nodestus

Tobtradon canbhodsicnsc

Tray Phtauns
Trey nriem
Troy snong
Trey kanbtran: oring
Trey ¥inchanhchras
Trey nana
Trey konchzak sla
o=
Troy sbaike
Trey andat chiaké
Troy khoan
Tray kreoort
3=

Ca 1im kim

Ca nhén

Ca chirm

Ca son
~id-

Ca suu

Ca nd& rd

- it

Ca-luoi triu

The wrotecti i of spa

mine srounis, and supsemeuntly of Trsoand fincer-

1ings is undismtedly one of tho officient tools of Tink conservition,

In trhe Tollowing maras ther: Tollowa a discussion on the answmdns habits
of Combodian Tishes in seneral vl detailed mans with fullor data on certbain
sneeles of commercisl immortoace.  This discossion includes mcution of cor-

taln conserv.ition nrobloms.


http:i~cnc:v.in

Microfiimed From
Rest Available Copy

In the termerate nones of the fGlobe, the sexual neriodicity of fishes,
like that of tho majority of anirmals, is reeulated by the seasons and the
acstivo-hivernal rhythm. &

Accordingly, as its thermic or resviratory demands nredominate, fishes
spawn durinz the Sumaer - thoe minnows, for instance; or during the Fall, as
Jo the salmon. In all cas:os, the spawning veried is exsy to determine. Each
smawnine season is elwiys followed by a long period of sexual quicsceric.
fore the next spawnine period besins at nearly the same time the following
TEAT,

Trhe conditicns arc auite Aifversnt in the inter-trorical uzones, where
winter does not occur. fere there sre mature females ab all szasons of the

vear, and o prolimdrary exanination of tho »roblia leaves an Lmoression of

confusion.
The Oceanoerinbic Instituts of indochina has made a threc vear study

of the anavmins of froesh witsr Tiopro in Cambodina,

Ihirteon stobions were oot um on the (reat Lakes, the donle Sap, and

the Bassac: the woionr, tbov: ani helow the Four Aras Junchtion, was included,

Samnlos were taion foulr Lir s 4 voar throushout two years. Thirty-four sne-

35 of the followine frmill-z were included in the study: 2 Notopteridac;

1 Cluncidac; 12 Cyorinidaz; 12 3iluridae; 4 Labyrinthidae; 1 Scinenidao;
1 Mardidac; 1 Tobildae. The stute of the gonads was checked by fertilita-
tion tests or by anttomical cxamination.

early 600 snecimens werce eranined, over 9,500 slides have been pro-
nired and charts huve been made of sawmal maturity for each snecies which

will be published in a definitive work,

€ From: '"On the Scxunl Pavindicity of Fishes in Fresh sater! MNobos ou
¥, P. Chovev Presented by ..r. Louis Bouvier. C. R, acivlinic

bee

Sei-meos, Tome 210, Mo, 11, Paris 1940.

@ The futhor oi this wrbicle din not live to write the definitive study
R anrourcad, I v heen oermitted, however, Lo use his unoublishe o

manuserints freey which Ioums o abl. bo cstablish the seoiwning mans of

2L 87 cies, I owish ko thark toe, Re Sorens of the Oceanosras’ le insuli.l

at dhutreanc [or this valuapla source waboerial.,







SPECIES ESPECE

Notopterus notopterus
Trey Slat

SR, (p\l:!l

01 '
.b

2 O QV I
JO QI QV QI ®X

“Spawning period

V’ VI, VIII . | £,
Periode de ponte oI C‘fx J

@lVHl

S olguvin (04)x

Q_VIH

COLLECTION SITES SYMBOLS SIGNES
LISTE DES PG TES DE COLLECTION

Immature, sexe indiscernable.
Kg. Luong des Lacs
Stung Chinit

Phat Somday

‘Prek Muk Kampul

. Prek Phnau

~ Femelle immature, evules petits et égaux,
Femelle en debut de maturatien,. ovules
légdrement inégaux,
Femelle en' maturation, .evules franchemont

FWoR

X

6. Arey Ksat inégaux.
7. Znckakong Femelle en fin de maturatien, evules preuque
%. Peam Chikang tous de grande taille.
G. Prek Hen Femelle mire, ovules gros et éraux, uortunt
10. Prevveng d la pressien.,
yl. .Prek Bac Nam (Q+) Femelle ayant vendu, ovaire flasque ot vide,
12 teo- :
ig: ggggiﬁ:;i ggkiosgh%zfzzskos M2le immature, mejorité de spermatocyt ..

M4le en maturation, spermatecytes nomoreix.
M4le e¢n fin de maturation) Spermatonni -
Male mdr ) nombrous,

Months (mois) in Roman numerals.

TS t+io4e v @O0

Stages larvaires



O Vil

Lpawnirg period
VI (probable)
Periode e ponte

COLLECTION SITES
+ ISTE DES POSTES DE COLLECTION

Kg. Luong des Lacs

St ng Chinit

Ph:t Somday

~ Prek Muk Kampul

Pr.k Phnau

Ar-y Ksat

Ro' kaloong

. Pe:m Chikang

Pr k Men

Pr-yvenys

Pr-k Bac Ham

Co:fluent Takeo-Chaudoc
Co1fluent Song So Ha-Kaskos

2~ Oyt wWw D -

W0 OO

“onths (mois) in Roman numerals.

-

rcgq‘%®2+0+9943@®

SPECIES ESPHECE
Notopterus chitala

Trey Kray

SYMBOLS SIGNES

Immature, sexe indiscernable,
Femelle immaturc, evules netits et dgaux.

Femelle en debut de maturation, ovules
légtrement inégaux.

Femelle en mzturation, evules franchement
inégaux.

Femelle en fin de maturatien, ovules nresque
tous de grande taille,

Femelle mfire, ovules zres et égaux, sortunt
4 la pression.

Femelle ayant pondu, ovaire flasque et -ride,

Mile immature, majorité de spermatoc;tcs.
Mdle en maturﬁtion, snermatocytes nombriix.
Mile en fin de maturation ) Spermatouci les
Hile mGr ) noubrot.

Stazes larvaires



SPECIES WSPECE

Anabas testudinens £ 12 cm.

Trey Kranh

S-awning period
11T, IV (likely
Periode de ponte longer)

COLL®CTION SITES SYiIBOLS SIGNES
L.STE DES POSTES DE COLLECTION

Immature, sexe indiscernable,

. Kg. Luong des Lacs Femelle immature, ovules netits et Imaux.

2. Stung Chinit
2. Phat Somday
. Prek *uk Kamnul
%+ Prek Phnau
. hrey Ksat
77, Rockakong
.. Peam Chikang
9, Prek Men
13, Preyveng
1%, Prek Bac Nam

)

@ Femelle cn debut e maturation, ovules
léptremont inédraux.

ql Femella en maturation, ovules [ranchement
inéraux,

ER Fernelle cn fin de maturation, ovules »resque
tous de ~rande taille.

jg_ Femelle mQre, ovules gros ot Zrwps, sortint
A la vres.lion,

(Q+) Femelle ayont pondu, oviire flusgue ot vide,

@ ifle immature, riajoritd de snermatocytioun.

& Mile en mabvration, snermatocytes.

1.., Confluent Takeo-Chaudoc QR MAle on maturation, spormatocybes Ao b,
17%. Confluent Song So Ha-Kaskos & idle ~n Jin de maturation) Snermatonoid s
(i7 Ble mir ) nombro,.

L

“.onths (mois) in Roman numecrals. Stares larvaires



)

Spawning wor.ol

Periode de ncate

III, IV,

COL " s, [ON SITES

Ty

LISTE DES T+, [&S DE COLLECTION

O 0~ SN N

|
.

&

i.—l
l_J

12.
13.

Conth (med

Kz, Luo..~ les Lacs
Stung . urit

Phat S-mday

Pyl (0 Wamoal

Proir Franu

Arey 1T -~

Rockal '

Peam Ci 7lon-

Prele .

Prayvor iz

Prek Fac lam

Conflumm* Takeo-Chaudoc
Conflion’ Song So Ha-iaskos

in Roman numerals.

o
-r QRO o4 b @ @O

SPECTES ESPECE

Oxyeleotris marmorata 17-43 cm.
Trey Damrey

S YHBOLS SIAES

Irmature, sexe indiscernable.
Feniclle irmature, ovules petits ot épaux.

Femelle en debut de maturation, ovules
lépgdrement indpaux.

Femzlle en maturation, ovules francuement
indraux,

Pemelle en fin de maturatien, ovules prosaue
tous de prande taille.

Femelle mlire, ovules aros
3 la vression.

Femelle ayant pondu, evaire [losque ot vide,

¥MAle immature, majorité de spermatociyte s,

st Sraux, sortant

M4le en maturation, smermatocytes nombroux,
¥Ale on fin de maturation ) Opermatowcides
Mile mir )

Sta~es larvaires



“E - SPECIES WSPECE

Ovhiocephalus striatus

Trey Ras

Spawning period VOviit 5. g
III - IX or longer q2 ? D@ dV g’.‘-VlN

maybe not in IV, V -
very driest part of season?
Period: de ponte

. micropeltes Trev chhdor
semples and spawning timeslike
‘er Q. striatus

Prepr Jvvinx AZ LT T PVINGrix

COLLECTION SITES SYMBOLS SIGES
LISTE NES POSTES DE COLLZCTION

Immaturcy sexe indiscernable,

. Pr:k Phnau
(. Arw Ksat
7. Re:ckakong
'« Peam Chikang
" . Prak oiden
1. Priyveng
1. Prak Bac Nam
L2, Ccafluent Takeo-Chaudoc
1%, Cenfluent Song So Ha-Kaskos

inégaux.
teus de grande taille,

a4 la nression.

A9 i404e b @ o

“#“nthe (mois) in Roman numerals, Staves larvaires

Femelle en fin de maturatien, ovul @

) Temelle ayant pondu, ovaire flasouc

%: gi;ngugggngss Lacs Femelle immature, ovules petits et «saux,
3. Phit Somday Femelle en debut de maturatien, ovule:

.o Prok Muk Kumpul légdrement inégaux,

L Femelle en maturatien, evules [ranchoriznt

[RREEETRL ES;

Femelle midre, avules ares et dpanx, sortat

-1 vide,
ile immature, majerit¢ de spermatocvtes.
¥8le en maturation, smermatocytes nomint nx.
Mile en fin de maturatien) Snernatozol...s

MAle mir ) nombr s



SPECIES ESPECE

Pseudosciaena soldado

Trey Pama

@1
@ W

SETTI
L {1oeM) X\, T

Spzwnine period
v, VI
Periode de nonte

Yderation - sec distribution of
samples,

N\
COLLE CTION SITES SYBOLS SIGNES

LISTE DES POSTES D& COLLZECTION

Immature, sexe indiscernable.

Femelle immature, ovules petits et <rauux.

Kiz. Luong des Lacs.
Stung Chini

Pt Somday

Prok il Kamoul

Femelle en debut de maturation, ovulus
14chrement inégaux.
Forelle on maturation, evules [rinchiment

W o

T—
P
-

[ Py - oy

. Pr = Phnau L

= iy i i ?L in’raux.

0, A D¢ . . X X .
ALy et Femellce en £in de maturation, ovules wrosauc

Hockalkons
Peom Chikang
. Prok fen
. Pioyveng
11. Prak 3ac Nam
12, Ceonfluent Takeo-Chazudoc
3. Coafluent Song So Ha-Kaskos

G2

tous de ~rande taille.
femelle mire, ovules gros cb dmuux, ~orhant
3 12 nression.
) Femelle ayant nondu, ovaire {loocus = vide,

e

]
OO
-

~a9@e® 04 p @O

MAle inmaturs, nejoritd de snomatoes.
MAle +n maturation, snermatocytes ot
MAle en fin de maturation) Sperato ol les

(18le mir ) romHhr 1,

“onths (mois) in Roman nwicrals. Stages larvalres


http:rtant-,.u2

Spavning perigd

VI, VII (few samples)

Periode de ponte

COLLECTION SITES

LI3TE DES POSTES DE COLLZCTIO:!

RS RN RO S =

Kz, Lueng des Lucs
Stung Chinit

Phat Somday

Prek Muk Kamrul

Prek Phnau

Arey Ksat

Rockakong

Peam Chikang

Prok tlen

Pravens

Pr-k Bne flanm

Confluent Takceo-Chaudoc
Gonflunnt Song So Ha-Kaskos

caths (ois) in Rousn numerals.

-G - SPECIES  USPECE

QAYe 0 @ P €00

Trichopterus trichorterus

Trey Komphlicnh Sfm: &

3
_@

SYMEOLS ST

Imature, scxe indiscernable.
Fomelle immature, ovules netits et épaux.

Femelle en dehut de maturation, ovules
lésdrement indpaux.

Foclle en maturation, ovules dranchemer:
inéraux.

Fermelle eor fin de maturation,onules pres ue
tous de prande taille.

Femelle mire, ovules sros et ¢rawe, sort nt
A 1a nression.

Feielle atant nondu, ovaire L scuc ot vide,

“Ale immature, moejoritd de sperrmabocvies,
MAle en maturation, snermatoeytos nombroux.
1o en fin -le maturation )  Snermatozol es
“fle mir ) nomb .,

Stages larvaires.



SPECIFES ESPECE
Pristolepis fasciatus
Trey Kintrép

QBVHJ

Spawning period
VI-VIII or IX
Periode de porte

Ot

COLLECTION SITES SYMBOLS . SIGNES
LISTE DE POSTES DE COLLECTION

Immature, sexe indiscernable.
1. Kg. Luong des Lacs
2. Stung Chinit

3. Phat Somday

L. Prek Muk Kampul

Femelle immature, ovules petits et égaui.

Femelle en début de maturation, ovules
légékement inégaux.

5. Prek Phnau Femelle en maturation, ovules franchement

6. Arey Ksat inégaux,

7. Rockakong Femelle en fin de maturation, ovules prescue
3. Peam Chikang tous de grande taille.

9. Prek Men Femelle mire, ovules gros et égaux, scrtant
10. Preyveng 4 la pression.
11. Prek Bac Nam ) Femelle ayant nondu, ovaire flasque et viae.

12. Confluent Takeo-Chaudoc

13. Confluent Song So Ha-Kaskos Mile immature, majorité de spermatocytes.

Mile en maturation, spermatocytes nombreux.
MAle en fin ae maturation) 3permatozoides

Mile mir ‘ nombreux.

FQQQOC_E-I-O-}G-B @®® 0

Months (mois) in Roman numerals. Stages larvaires.



-1 - SPECIES ESPECE
Albulichthys Kroopfi

Troy Chkok Tituy

L
Spawming period

IV-VII (few samples)
Periode de vonte

* \
COLLECTION SITES STMBOLS SIENES

LISTE DES POSTES DE COLLECTIOIl!

O  Immature, sexe indisccrnable.
Kg. Luong des Lacs &
Stung Chinit
. Phat Somday @  Femelle en ddbut de maturation, ovul.s
Prek Muk Kamvul lépdrement inépaux,
Prak Phneu Lp Femelle cn maturation, ovules {raacher o

Femelle immature, ovules netits =t Sruuz.

Arey Ksat inégaux.
. Roclalong Fanelle en [in de waturation, ovales pe ooaue
*« Pean Chikan~= tous de¢ rrande taillco.
G. Prek ien Femelle mire, ovules gros ct éraux, =@ttt
10, Preyveng A la oression,
11. Prek Bac Nem (O-+) Femelle ayant wondu, ovailre [laznue ob iide.
N/

RS N S S S R

12. Conflu=nt Takeo=-Chaudoc

Mle immaturc, majoritd da snermatocynon
-r Lald 4 > L= . M0 PN g . wh e
13. Confluent Sons So Ha-Kaskos ’ '

ilAle en maturation, snermatocyboc nony rux,

@

&' MAle en fin de maturation) Spormatozei s
d' ifle mir ) nonhreu,

L

Months (mois) in Roaan numcrals. Stazes larvaires,



Spawning period (also C. apogon)
IX-X (nrobable)
Feriode de ponte

C. ¢noplos only s+ @

COLLECTION SITES
LISTE DES POSTES DE COLLECTION

Kg. Luonz des Laces
Stung Chinit

Phat Somday

Przk Muk Karmul

Prek Phnau

Arcy Ksat

Rockakong

Peam Chilang

Prek Men

Preyvens

Prcic Bac iam

Confluent Takeo-Chaudoc
Confluent Sonz So Ha-iaskos

e .
NHCD 31 oW N

1
.

C
o
L]

“anths (mois) in Roman nunerals.

—

-9 ®e ot b eeo

~s

SPECIES ESPECE

Cyclocheilichthys araatus f 50 cm,

SIGNES

SYMBOLS

Immature, sexe indisccrnable.
Femelle immature, ovules petits ot conux,

Femelle en début de maturation, nvules
légdrement indgaux.

Femelle on maturatien, ovulas francrociomt
inépaux.

Pomelle en
tous de

in de naturation, owml: .
grande taille.

pTosgue

Foelle mire, ovules sros et draws, sortant
A la pression,

Femelle ayant vondu, ovaire {lacous ot vide,

A1 dmmature, majorite de onarastoevios,

en maburation, spornatocytos nowbr ax,
con [n de moturation)  3cermotouei s
Male mir ) nobT i,

Stares larvaires.


http:franor.'-.mL

Spawninr poiin

Periode de no

C. auratus

VIII indicates 30,

1
1

Vi in
ite

bengs?)

Tooy oruel spent O

VI or VII

Hote distrirmicisn of samples.

Reputed to ir

swckonsr to orav

COLLLL s .

LISTE DTS POY
. Ke. Luon:

. Phat S~
Proic & o

=W o

€
.

vo river in
ranids.

Tratboe
moin

CI_SIIES
1S DI COLLACTIO

des Lacs

. Stung Crir’t

5. Prek Ihmon
h. arey Bt
7. Rockak.=x
2, Poam Gaill nw
9, Pratt -
10, Preyver s
Prejie Zoe Tan

Conflu. =it
Conflu.

Sonths (e

Tak.o -Shaurloc
“onz “2 ha-ikasios

-.n Homun numecrals,

~—~

rqeae ¢

o © © 00

o

SPECIES ESPECE
Cirrhinus jullieﬁf‘

-18 cm.

Trey Riel

SIMBOLS SIGNE

Immature, sexc indiscernable.

Femelle immature, ovules petits et égaux.
Femclle ¢n début de maturation, ovules

légtrement inégaux.

Femelle en maturation,ovules franchemont

indeaux,

Femelle en fin de maturaticn, ovules »rosaac
tous de prande taille.

Femelle mre, ovules zros ct égaux, sortant

A la
Fenelle

MAle
Male
Mle
MAle

Stares larvaires

nression.

ayant pondu, ovaire flasquu ot vide,
immature, majorité de snermatocytorn.

en maturation, spermatocytes nombiy ux.
en fin dc maturation) Snermutozoises

mir ) nombreux.



& wn

I o

. - - e e e e
fo el B a B B s B e s Bl B » IR €2 B>

nt:

1g period
(migration?)
> de ponte

COLLEZCTION SITES
DES POSTES DE COLLECTION

'« Luong des Lacs

ung Chinit

at Somday

2k Muk Kampul
sk Phnau

ey Rsat
-ckakong

am Chikang
ck Men

ayvensg

ek Bac MNam

nfluent Takeo-Chaudoc

nfluent Song So Ha-Kaskos

- (mois) in Roman numerals.

|—q,<g,@3®$+o4e4eeeo

12

SIECIES ESPECE

Leptobarbus hocveni - lo-47 c.

Trey Pralung

¢ Vi

13

SYMPOLE SIGHES

Immature, sexc indiscernable.

Femelle
Femelle

immature, ouvles petits et ¢,

en début de maturation, ovules

1légdrement inégaux.

Femelle en maturation, ovules franchomst
inégaux.

Femelle en fin de maturation, ovulas o zine
tous de grandc taille.

Femelle mfire, svulcs pros ct drawx, sortant

A la
Femelle

nression.
ayant pondu, ovaire flasque ot vifo,

MAle immature, majorité de spermatocrios,

MAle on maturation, sovecrmatocytes noanrus,

MAle en fin de maturation) Spermatono:
Male mir ) nombreac:,

Stages larvaires.



O
@ vill
(e
o F
. : T OGA
Spavming period
II-II1

Periode de ponte

P.

Albus

Trey Kahé

relsated sop. spawn VI & X

ienus probably soawns all year

COLLECTION SITES

LISTE DES POSTES DE COLLECTION

Kg. Luone des Lacs
Stung Chinit

Phat Somday

Prek Muk Kamnul
Prek Phnau

. Arey Ksat

Roclkakong

Poam Chikang

Prek len

Preyveng

Prek Bac Nam

Confluent Takeo-Chaudoc
Confluent Song So Ha-haskes

“onths (mois) in Roman numerals.

(

O40 & B B ® O

m QS ) Y

SPECIES  ESPECE
Puntius javanicus o o
Trey Chpen L é%ﬁ
T el
e
e sl
o
o D
-
o
Q
I
g

® ix

V. Ta
D orphoides
Qix
.G

10

SR p
L3 Vit ix, U IX

SY:IB0LS SIS

Immature, sexe indiscernable.
Femelle immature, ovules petits et dgaux.

Gemellce en début de maturation, ovules
légerement inépaux.
Femelle en maturation, ovules franchement

inégaux.

Femelle en fin de maturation, ovules nreasque
tous dc¢ grande taille.

Femclle mdre, ovules gros ot égaux, soriont
A la oression.

+) Fimelle ayant nendu, ovaire flasque ot vide,

MAle immature, majorité de spermatocyters.

.Mle en maturation, snermatocytes nombrevx,
ile on fin de maturation) Spermatoroid. s
MAle mdr ) nombreux

Stages larvalres


http:ior4.-.nt
http:r'l:it.ei

Spawnine period
VI (below Quatre Bras)

VIII, IX (possibly)
Periode de ponte

COLLECTION SITES
LISTE DES POSTES DE COLLECTION

Kg. Luong des Lacs
Stung Ghinit

Phat Somday

Prok 1k Kamnul

Prek Phnau

Arey Ksat

Rockakon«

. Peam Chikang

Prek rlen

2. Preyveng

11. Prek Bac Wam

12, Confluent Takco-Chaudoc
13. Confluent Song So Ha-Kaskos

DD Lo OVt W

=

“onths (mois) in Roiiin numerals.

o
rQQe® F40 4 B B0

SHECIES ESPECE

Doangila Cuvierd

Trey Ach Kok

SYriBOLS SLGEIES

Immature, sexc indiscernable.

73 e,

Femelle immature, ovules netits et égau.

Femelle en début de maturation, oviles

légdrement indgaux.

femclle on maturation, ovul.s

indgaux.

franchome &

Forelle en fin de maturation, ovules oreque

tous de grands taille.
Femelle mire, ovules sros ot
4 la pression.

.

o

Femelle ayant nondu, ovaire f

dmaux, sortant

lasaue ot ide,

M4le imnature, majorité de snmermatocyte.:.

Mile en maturation, svermatocytes nombr ux,

le en fin de maturation)
Mile mir )

Strages larvaires.,

Spermitonciing

nombreux.


http:taill.c7

Spawning period

V-vVI
(possibly IX)

Feriode de vonte

COLLZCTION SITES

LISTE DES POSTES DE COLLECTION

O a3 O U\ O

Kg. Luong des Lacs
Stung Chinit

Phat Somday

Prele Mule Kampul

Prek Phnau

. Arey Ks»t

Rockakong

Pean Chiknng

Prck Men

Proyveng

Prck Baz Mam

Confluent Takeo-Yhaudoc
Confluant Song So Ha-Kaskos

Yonths (moi.3) in Roman numerals.

FQYg® T tote B @@ O

SPECIES ESFECE
Thynnichthys thynnoides
Trey Lenh

1.-23 om

AT RSN

X

NS SRTAVTY

C

SIS

SYMBOLS

Immature, scxe indiscernable,
Femelle immature, ovules petits et égaux.

Femclle en début de maturation, voules
légtrement inégaux.

Fumelle en maturation, ovuios franchemont
inégaux.,

Fernelle en fin d¢ maturation, ovulecs presque
tous de¢ grande taille.

Femelle mire, ovules gros et égaux, so.innt
A la pression.

Femelle ayant pondu, ovaire flasque ct vide,

MAlc immature, majorité de sovermatocytus.

MAlce en maturation, spermatocvtes nombroux.

Male =n [in de maturation) Sprrmatozoid s

MAle mlr ) nombroux,

Stages larvaires.


http:nombrc.ux

Spawninz period

VI, VII

L Vil

-P -  SPECIES  ESFECE

IZ, X (8 of Quatrc Bras)

Piriode de ronte

COLLCTION SITES

LISTE DES POSTES DE COLLECTION

1. Kz, Luong des Lacs
2. Stung Chinit
3. Pt Somday
- L, Prek uk Kampul
5. Prck Phaau
6. Arey st
7. Eockakong
8, Fauen Chikang
9., Frck ‘len
10. Preyvonz
.11. Prck 3ac Nam
12, Confluent Takco-Chaudoc
13. Conflieat Song So Ha-Kaskos

Yiontts (wa3s) in Homan numcrals.

o1

A

Qe +f0 0 b @@ 0

r' C& Q

Hamp.._. macrolcpidota 79 cnm.

Trey Khman

SYMBOLS SIGNES

Immature, sexe indiscernablce.

Femclle immature, ovules petits et é/wux.

Femelle on début de maturation, ovulus
légdrement inégaux.

Femelle en maturation, evulcs franche at
inézaux.

Femelle en fin de maturation, ovules prosque
tous dc grande taille.

Femclle mire, ovules -gros et ¢paux, sori nt,
A la pression.

Fomelle ayaint pondu, ovaire Mlusgue 1 vide

Mile immaturc, mijorité de spermatocytes,

M&le en natursation, snermatocytas nonbymx.

Milc en fin do maturation) Spermatouci.ise

MAle mdr ) nombraux.

Stages larvaires.



SPECIES ESPECE

Ootoaentive ol gwonblours 37 ¢cm,

Trey Krom

S

nawnir 7 v oriod T
Srawnir ;v riod P X\ o OV O
o’ Aad r

0. Hagselti

Toav hros |, Vil

——
w5 VITT

Feriocd~ we ponte

J3 O ix

_GLLICTION STTES S{+BOLS SIEIES
1ISTE , we L0STSS DE COLIE CTICN

Timaute, sexe indiscernable,
1., & Tousng des Lacs
2, Sturz “hinit

3. Plob Domday

ho Pl Ui dlamnul

T Prow I'Mirau

Femelle irvnature, ovules petits et égaux.

Femelle en début de maturation, ovulen
1légérenont inégaux,

Femelle en waturation, ovules franchearrt
inégaux.

Femelle en fin de maturation, ovulos i sque
tous de sr.nde taille.

Femelle ndre, owules sros of @saux, sortaat
A 1a wression.

Fem-1lle ayant nondu, ovaiire flasaue ot vide,

Y. oaw went

7. B~ tlmang

o Poeon ilktnng
G. Prio o

-, 1
P S AR 544

r'OgQ;%@SJrO—}ee—@eo

~

11, o 7: tae dan
12, Co o

aimt Taireo-Chaudoc
15, Coanfraest Sonc 390 Ha-Raskos

M1e immature, majorité de snormatoc-tono,

¥8le en maturation, spermatocvtes noutreid,
Mile en fin de maturation) Sncrmaboraic s
Mile mir ) noTHICUA .

Conbhe inicis) in Honan numerals., Stupges 1lnrvaires.



-n - SPECIES  ESPECE
Labeo chrysophekadion 10-60 c:1.

Trey Keizk

Q; i

@ Vi
Spawning period
VI - VII
Feriode de nonte
COLLE CTION SITES SYiBOLS SIGNES

LISTE DES POSTES DE COLLECTION

Immature, sexe indisccrnable.

1. Kg. Luong des Lacs
Stung Chinit

Phat Somday

Prek Muk Kampul

Prek Phnau

Arcy Ksat

dockakong

. Peam Chikang

Prek Men

L0, Preyveng

11. Prek Bac Nam

12. Confluent Takeo-Chaudoc
13. Confluent Song So Ha-Kaskos

Femelle immature, ovules petits et égaux.

Femelle en début de maturation, ovules
légdrement inégaux.

Femelle en maturation, ovules franchement
inégaux.

Femelle en fin de maturation, ovules nresc.e
tous de grande taille.

Femelle mire, ovules gros et égaux, sortani
2 la pression.

Y Femelle ayant pondu, ovaire flasque ct vic:,

P B 60 NN SRS Ihe |
. « s o

-
D &

r-cg‘c\g,g®$+o+ejle@eo

MAle immature, majorité de smermatocytes.
MAle en maturation, spermatocvtes nombrew
“le en fin de maturation) Snermatomoices
Mile mfr ) norabreux,

“onths (mois) in Roman numerals. Stages larvaires.



Spawning period
VI, IX, X
(vrobably V-X)
Porinde de ponte

COLLECTION SITES
LISTE DES POSTES DE COLLECTION

Kg. Luong des Lacs
Stung Chinit

Phat Somday

. Prek Muk Kamnul

Prck Phnau

Arey Ksat

Rockakong

. Peam Chikang

Prck lien

Proyveng

Prck Bac Nam

Confluent Takeo-Chaudoc
Conflucnt Song 3o Ha-Kaskos

NP oD
-

D e g

=
O

11.

tinmths (mois)in Roman numerals.

QT CH)

-

CTTRECELER R

SPECIES ESPECE
Ompok (Callichrous) bim.cul tus

SYHBCLS SIGIES

Immaturc, sexe indiscernable.
Femelle immature, ovules petits et dgaux.

Femelle en début de maturation, ovulcs
légdrement inégaux.

Femelle en maturation, ovules frunchomoent
inégnux.

Femelle en fin de maturation, ovules nresque
tous de erande taille.

Femelle miirc, ovules gros ot &pows, sortant
A la nression.

Fecmelle ayant pondu, ovaire flisque ot vide,

MAle immoture, majorité de spormatocyt en,

MAle an maturation, snermatocytes nomobr ux.
Ale on fin do maturation) Spermato-oiios
Mfle mir ) nombre,

Stares larvaires.



-T - SPECIES ESPECE
Cpymtanturun ap o BTN

Trey Kes

Al Py
2 {x

Spawning perod - [ v &)VHI
X &EX
g UK (probably) Qo
IIT ?
Periode de v .nte
C. schilbei. .s Trey Homphliu
/ # (finger'.ines 10 cn)
(11, 12, 13) I BTG '\/‘\/Hi ’\'1!} X
probabl; smawns inundatcd forest
vI-X
COLL: 7TION SITES SYMBOLS SIRIES

LISTE DES PC3TES DE COLLECTION

Immature, scxe indiscernable.
. Kg. Lucny des Lacs
2. Stung Crinit

1 . . .
- Femelle immaturc, ovules nectits et égaux.
3, Phat So-iay

1

5

A

Femelle ¢n début de maturation, ovules
1légtrement inégaux.

Femelle en moturation, ovules frunchow nt
inéenux.

Femelle =n fin dc maturation, owmluoy < .sque
tous de grande taille.

Fomelle: mirc, ovules rros ot Somu, se~tant
4 la pression.

Femelle ayant vondu, ovaire [lasgus ot rice.

. Preck v Kampul
o Prok Ph AV
A, Aray Ks o
7. Rockakec
. Peam Ch «ang
9., Prek Me
10, Proyvens
11. Prck Be: Nam
1., Confluc- % Takeo-Chaudoc
13, Conflucrit Song So Ha-iaskos

-rqee®Tiot @00

-

Mile immaturc, majioritd de snermtocvho s,

Mile on maturation, spermatocvies nonmt™ ux.

9]

MAle cn fin de witursation)  Spermatonvides

1191c miir ) nombrei:,

“onths (moi:) in Roman numerals. Stages larvaires.



SPECIES ESPECE

Paneasius macronema 26 cm.

Trey Chvict

Sprvning period
VI

Periodc de nonte

investigntad

uther spn, of genus
“ut no € or?ﬁ-%ﬁ or . found
large ripe females reported
Kratie & Stung Treng
Spavming migration up river probable

SERVILY

COLLECTION SITES SYBOLS SIGNES
LISTE DES POSTES DE COLLECTTON

Immature, scxe indiscernable.
Kg., Luong des Lacs
Stung Chinit
. Phat Somday

Femelle immature, svules petits et &paux.
b )

Femelle en début e riburation, ovules

W o -

i, Prck Muk Kamoul légtrement ind-auX.
5. Prek Phnzu Femelle on matura’ion, ovulos franchimeu
“ 4, Arey Ksat inépaux.

Femelle on fin de maturation, ovules wro .que
tous de srande taille.
Femelle mire, ovu os 7ros et érmw, sortart
A 12 nression.
) Faaslle ayant vonm, ovaire flesane of vide,

. Rockakong

. Pesanm Chikang

<<, Prek Men

10. Preyven~

il, Prek Bac Nam (
12. Confluent Takeo-Chaudoc

13. Confluent Song So Ha-noskos

AR |

N
i

Fifle immature, noforité de spermatocvice.

%®2+o4949_{9@o

1A1: on maturatior:, snermatocvios nombrenx,

MAle en fin d2 maturation) Spermzbozoid:s

¥4le nir ) roombhrou,

r Q

‘onths (mois) in Roman numerals. Stages larvaires.



B yove X

SRy
L&’ Vi

@

' Spavning period
V-X
VII -IX (peak)
Pcriode de vonte

tlhituring gonads
" 211l year

1@V VI IX L 1%

SRy}

COLLECTIO:! SITES
LISTE DES POSTES DE COLLECTION

1. Kz. Luong des Lacs
. Stung Chinit

Phat Somday

Prok HMuk Kamoul
Prok Phnau
Tockakong

. Psam Chikongz

. Prek ticn

. Preyveng

11. Preck Bac Ham

12, Confluent Takeo-Chaudoc

13, Confluent Song So Ha-kaskos

o Lo
OV e~ W

“~nths (mois) in Roman numerals.

4 ®v vx Gy s
iy

X

jo b ® 0O

O

A/ + 10

ESPECE
50 cm.

SPECIES
Wallago attu

Trey Sanday

g w1V @ X

SYMBOLS SIGHES

Immature, sexe indiscernable.
Femelle immature, ovules petits et égaux.

Femelle cn début de maturation, ovules
légdrement inégaux.

Femelle on maturation, ovules franchement
inépaux.

Femolle en fin de maturation, ovules pro-que
tous de grande taillc.

Femclle miire, ovules gros ct égaux, sortint
A la oression.

Femelle ayant nondu, ovaire flasque »t vide.

MAle immature, majorité de snermatocyvte:r.

MAle en maturation, spermatocvtes nombriiX.

Mile en fin de maturation) Spermatozoides

Mile miir ) nomor-ux

Stages larvaires.



Spawning period

VI and X (below wuatre 3ras)

Above nrobably similar,

Periode dc oont2

9

COLLTCTION SITHES

1.ISTE DES POSTES DE COLLECTION

1. Kg. Luong des Lacs
2. Stung Chinit
3

3, Phat
A, Prak
. Prok
T AI’\:},T

. hockalkong

(
7
1, Poam
9 . Pl"x}k
0

11, Frek

Somday

Myle Kammal
Fhnzu

Kaat

Chikrne

Men

. Preyvons

Bac ham

12, Conflu.nt Tikeo-Chaudoc
13, Confluesnt Son: So Hu-haskos

Canths (mois) in Roan numerals.

S
AN

VAR NEH

—~

rQ ¥ oo @ &0

;.t-:

SPECIES ESPECE
Clurias batr-oeoan IR0

Trey Andeng

SYMBOLS SIGAES

Immaturs, sexe indiscornable.
Femelle immature, ovules netits et égaux.

Femclle en début de maturation, ovules
légtrement inépraux.

Porelle o maturabion, ovuloes frrehiov w5
iné gaux.

Femelle on “in ¢: maturation, ovul.s prooque
tous do grarde taillo.

Femelle miirce, ovules cros ot Smuu, soritant
A la prus:cion.

Femelle ayant pondu, ovaire fl-sgue 6 vide,

MAle imnature, majoritd de coermetecybo

YAle on maturation, snermatocytes adub» ux.

iMle on {in de meturation)  Spermatozolies
iAle mir ) nombrow:,

Stares larvaires.



BLOV P ivpix
: i

Wl

Spawning period

III, VI, IX, X

~

£ VoA vy

$

MV
"\;

% !

(may be all yecar)

Periode de ponte

COLLECTION SITES

L@Vl .

LISTE DES POSTES DE COLLECTION

= T ’
W OO B3 N\ EW

“anths (mois) in Roman numerals.

1. Kg. Luong des Lacs

Stung Chinit
Phat Somday
Prek Muk Kampul
Prek Phnau

Arey Ksnt
Roclakong

Pcam Chikang
Prek Men
Preyveng

Preck Bac Nam

. Confluent Takeo-Chaudoc
Confluent Song So Ha-Kas

kos

r@&@@f%w—l@eeo

SPECIES ESPECE

Macrones nemurus 56 cu.

Trey Chlang

BIX QY l
B ATEAS
SLOVX

oll:) l:{l ﬁ‘) l,‘(

$ Vit LA
NESAERUURT SR
12

SYBOLS SIGES

Immaturc, sexc indiscernable.
Femell: immature, ovules petits ct égaux.

Femelle en début de maturation, ovules
léctrement indgaux.

Femelle on maturaticn, ovules franchomomt
indgaux.
Femelle on fin de maturation, ovule: nrosous

tous do grande taille,
Femelle mre, ovules gros cb drnus, cortant
4 la prossion.
Femelle ayant pondu, ovaire flasque ot

Male

i,

immaturce, majorité de spermetoc:t

Mile en maturation, swermatocytes nombr ux,
MAlc en fin de maturation) Spermitocl los
M&le mdr ) nombrons

Stages larvaires



- 25 -

The outstanding oroblems are oresented br species of unknown or ros-
tricted snawning locations which are, at tha same time, hichly valued food
fishes; namely, several sovecies of Pangasius (Trey P86 Prui, Trey Ked, Trey

I

P& Khman) and Cirrhinus auratus (Trev Proul) az well as Pscudosciscna sol-

dado (Troy Pama).

5

Koconmendation

That research be done on the spawning locations and habit of thie fishes

of the Pangasid sroun (forncrly Panmsidae), Cirrhinus suratus, and Psoudo

sciaena soldado (Trev Pana).

Some snecics of Pansasius are remortod to mieratoe un the mokons during,
1ow wat=r and the dry season and to spawn in the Stuna Treng antd whons falls
rerion in June and July. Some svawninz of P. Sutchi must also occur in the
Stune Sancker north of Battambang since small finmerlings can be collected
there for raisine furtner south. Inundated forests around the lake have

»150 bun reportod as smawning lecations. P, Lernaudi (Trev »d) and P.

Sutchi (Trey Pra) are of special concern in this rerard bicause those two
snocies are abundantly raised in bamhoo holding cribs as well as in wonds.
Some of the fry for this industry are canturcd south of Phnom Penh.

The soced of the liokong during July and fusust makes 1t nrokable that
newly hatched, yolk sac carrving larvae could cover the distance from Stung
Treng to the Bassac resion in from six to cirht days. The sizas of the can-
tured fry further suggcst an upriver nrovenience. There exists a law Kfam 303
N5 19-2-59 which now forbics the raising of these snucics in Cambodin.  The
1aw is based on the. fear that in canturine fry, other species as well as thao
anns to be raised may be takem in too gzreat numbers, Furthoernore, since
they arc fod chonned un other fish it is fearcd that their culture tares
the fish sunply very heavily.

Jeithor reason is validsy use of the larvac for fish culture raisos
their survival many thousand fold over thut nossible in nature and most of
the kinds of fish used in feeding other fish are as valuable wien uscd in
this way as in others suctr as mikine fish »astes or sauces.

Rovision of the above mentinnad Llaw sozms advisable,
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It is not knowm under vhot soecific tamerature and oxyveen and other
182

conditions thoe Fangasius unecics will sonwn, A study on this groun aay bo

.

initiztod by the [usewr d'istolre Haturalle e Paris through ths Fronch
Soononic (dosion in Uambodina,  This will, it is honed shod further light
on the gueution,

In the meantime one may avcet that any chanre in the water rogime of
the =elrong Ju-: £ River masin development nlans would offect thne svawning

Tacilities Ior bhese valuable sneciles,

Cirrhimns auratus (Trey Proul, a l:rst sinnow with no :nslish or Irench

qae) is bolicve? bto soawn in solions raids from Sambor to khone falls. At
tha doscont o the wabers thor loave Lo Sront Lakes aoid the Tonl?d Sap ro-

i 9] '

sLons In ves and alorate un the wlkowr. Like in the case of all Creabodion

o

sirratine fishes, this »irwrabion ceinceldes with the waxing moon, thabt is, it

seenrs botwoeen the £10th and th: fiTtonnth day of the Vietnamesc calondar.
The filsh roturn with the rokong floods and slin into the Tonlé Sav in order
to feed in the rich Teading rrounds of the inund-ted forests.

Theere are renorts that this fish skhows four year cveles of wbundunce,
It ros:sbles the Salmonids in othoer rasoects also; it is 2 fast swinmer, a
norvons and Lively fish whic - will jumn many foet into the alr in ordor to
olear abstacles., [t aoocars that clearer water and bottom other than can
b found in the Tonls Saon are requirad for their svawninz,

sere aratn it in svident thet chanzes in the yearly water reqins of tno
Liwont could nrofoundly affect ths reonroduction of this snecies, one of the
most hichly nrized food [ishes in Cambodia and also in Vietnam wheve it is
imnorted,

The sindlarity of the hahits of this fish with that of the salwon susg-
woats thet it mizht resnmond to sinmilar censervation nethoris, to wit:

a, Frotuetion of anawning sites,

b) Scttins and wnfoveins an escancrment cuota (2llowin< a cortiuin g -

2l

bor of fish ts com it the snawning run).
This iz fensible bocauss the fish schools apnear in cortain definite »orlods
and are ermtured in larss nosbers in only a {owr localions.,
In the casc ef salion, oscmoment ig 3ot ot 20,0 to 40k denendine on

meers, soccles, ant rocions,
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The reproductive potuntial of Cirrhinus :aratus is un*nown bub it cun

be assumed to be s hish as thit ol other trooicul Tishes. Tha s.ttiang of
an escapement of 267 may be o Iood tentative beginnine.

In nractice this would he enforend =o follows:

a) Fisiing merds to oo stationed b all commercicl fizhing sites
(Brrases) whers this shecies is fished - thers are not more than
half o dozon mijor mes,

b) Thosc muards sunervisce the relense of 257 by weirht of tb fish
taken out of the catching chambors

¢) At o lubter date rolesscd fish omiaht oo marked or tugepl ot these

sitos to cheek on their survival rate in thoe following vears.

Recommendation 6

That an eseanencnt quota be sot and enforcaed for Girrhinus auratus in

accordance with the roscarch Piodines on the spawning habits and locations

of this [ish,

Pscudosciacna soldatdo (Trey Pama), a frosh watcer drum, iz fished in

tha Oreat Lake »nd occeurs in fair abundancae.  Spawnine locations arc un-
knowm but diztribution of swmnles suggests more circumscribed isratory
habits thon thos.. of tho bulk of the "White [ishes! (listed awove) which
sostly move Fros inundet.d areas to rivers and back rain,

Tue distance of migration of the lares number of so called "White [ish
is not known, somc¢ certainly only moves several miles while othurs may dis-
nlwee Hhemsolves very mach furthor from their rich feeding grounds.,

The ~enoral nroblom of 1:md us arises in conncction with thes. fish
noverEnt s Imidated Foroshs bhoth zlong the river coursas and suvroundine
the froat Lalke ore absolntely essential for fish nroduction. On the othoew
hand these some arans were in the past (nsoccially during Cambodia's Herind
o7 ipsceourity), and will aerin be, temtin: for asericultural cymansion. il
soils of irymndated forusts ire revortedlv not suited for asriculturs and

theoy should b retained or reforested whorover ve sgible to wintoin thew R

orc] 1"
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Addendum 2

Since the completion of this report certain additional information
was obtained on areas of declining fish production.

The harvest of fish has been most noticeably affected in fishing
concessions close to larger nonulat Hn centers - especially Phnom Penh.
Such declines result from the inevivable competition between land use for
arriculture and fisheries,

Some losses of wild lands are inevitable with the spread of urban-
ization but delimitation and retention ef areas best suited to natural

fish oroduction is possible as suggested in Recommendation Ho. 7.



The offects of reqoving trocs from these forests for brush-shelt r

1.

rishing hawe been mentionsd in the scetion on fishing methods.

dhen lookins inte the future it avoouars inevitable, however that many
cnclaves of inundated forests along the river courses will disanpear as tho
population inereascs nd s wriculture exnands.

The soils ‘nd water resources study now initiated by the R Irrization
wnls Bural) with USOH rsnistanc. will nermit precision of lands
v to bu retained os inundeted forest, hocause they are unsuited for
wirienlturc,  Those aroas aroe te b rabained at a1l costs to stem o Mrther
deecline o fish ooroduction.  ish enlture nay alleviate or even offsot thase
1 vitable lossae of the future; this brunch of fisherics will thorafore he

]

Macuss.d in detail in amothor saciion of this raonort,

sccommindndion 7

Thit w1l Services concernad (Forestry, fisherics, Genic Rural, asricul-

turs) coll-horst. in the nrescrvation of inundated forests whore such covar

Tpros nhs the bost taad use,  Thit sevors measures be baken acainst defrag-

Tt

wurs in arens eneo delimited.  That thos: neasuros be coordinated efforts by

provizeinl o well s contral withoriticos.

THE POOD OF SOME CAMSODIAN FRESH WATER FISHES

The areat diversificotion of fishes and acmatic habitats in Canbodin
nownts to diversificd foedine babits also. Tabulation of stomich contonts

tolien wherever mossible (from the notos of L . “lache, formerly of tho

Laboretoire Yiscienle du Cambodws) 1llustratos this very well,  mnowledre

ol
.

o7 netural Tish foods bocom:s imnortant when snocles are to he sclacted for

fish cultural nrocticos,  There is also no doubt that fish culture wilil

Lot more Important in the futurs than it is at present,
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THE FOOD OF SOM# CANBODIAY FRESH WATLHR FISHES

(Les Aliments de Certains Poisscns dtTau Douce cambodgienne)

i

'. Scientilic nonws

Plant

Cobodian names tud  frasments

Seeds

2Cluoca (Alosa) Thibewwdaui Durand
‘Lycothriss: crocodilus (2lkr.)
iotapterus notopterus (Pallias)
ISymbranchus benenlensis
Macrochirichthys macrochirus(C.V.)
‘Paralaubuce tipus Slkr.
ZIsormus Moddardi Fowler
JLuciosonn Zlockeri Steindachner
fianala macrolonidota van Hass,

.

Cuelocheilichthys apcaen(C. Vi (s.s.)

Cirrhimus suratus Sve,

(Puntius altus TSunther
Puntius brevis (Blkr.)

iPuntionlit~s nroctozysron(Blkr.)

‘Balanthiocheilos melanonterus (ulkr./

| Thyanichthivs thymnoides (Blkr.)
'L hoo( or. )Chrvsovhekadion(Blir. )
Pavrinoct tilus Aymonieri Tirant

i Sotia by qenanhysa (3xr.)
.d “ia modestin Blkr.,
"lillamo attu Dlech

inllnro miostoma Vaillant
uLlUr1OH" hyooohthalmus (Blkr.)
crryntoerontermis apoeon (flkr.)
Clarllr batracims (L.)
Prneasie nasutus (3lire.)
‘Pansagius micronaaus Slkr

LPansius macronerms Blkr,
iTapoasiug Loarnawili Bocourt
oleenssis siamensis Regan
T v threkil Slkr.
we romrus (CUVL)
“lanicens (C.V.)
Caminim lodus bornoensis (Blur.
i1 enbodaienne Durand
incomhalus striatus Bloch
‘nrates chiatarcus (Hamilton)
ivasioctrls marmoratus (Slkr.)
TU*"“odor camborlzienne Chab.
(Duneerons, dsstroy young fishes)

McClell. )

Trey eba
Trey Chhmar i
Trey 3lat ! !

Antong X XXX
Trey Uang Kleng

Troy Chantcas Phluk |

: I

i .

‘Troy Khmau i

fvan Syl
AR 2V ooraia

hdam

‘Trey Pruol . X
‘Troy Kahe(a) f
iTreoy antkat Pra XX X
Trov Chrakeng !
[ oxxx
,Trev Lenah ‘
CTpoy Kack XKl o
|
i
Trer Saniny !
i
Poxx
ITrey Kes
iTray Andens XXX XX

1

!

'Trey Ras ,
‘Trev fancheak Sla |
[} H
Trcy Damreoy :

Trey Chviet X XX
Trey Po Kiiau XX XX
b4
X
X X
f i
{ ]

Kropot ;

i mm——a e et o

e

N
P

XXX

XX
(G.Lake)
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Aquatic :
Plankten  Flying Insects ifollusks Fish & large, M: macrophagi
Crustacea Insects Larvae : Snails - Crustaceans ' m: microphagi
x | i , W
! i i XK ‘ M
: XX be ' } } M
1 } } ;
: : ; | M
XX i X ,
, : ; n
' xe | M
| : XXX M
xx 1 ! m
m
m
m
Po'e'd m
m
m
m
m
XX e v d M
beod XXX M
b'o e M
XXX M
xx
XXX M
XX b XX X blo'd M
m
X m?
(T.Sap)
m
m
b X bo'd M
X blod biold M
XX M
X xx . M
b ot X KRX X ! x M
: XK M
l XXX M
oo b'd ' M
; 5 ' M
(s.s) : i x0¢ M
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FISH CULTURE

General Preblems

The natural fish harvest of Cambodia is so abundant that the raising
of fish undcr contrelled conditionsg has, so far, net been practised widely.
Until ten years ago no fish werc spawned in ponds and even now the bulk of
fish raising consists mainly in hold-over overations to provide fish for
the closed fishing scason.

All Cambodian watcrs, <ven rice fields, nroduce some food fishnms and
some arcas producc them abundantly. For this reason potoential Cambodian
fish farmers {ind difficultics in adjusting te the basic tenet that fish
culturce is just as demanding an asricultural endeavour as any other tyne
of animal vproduction. Living sviace limitations, fertilication, additional
feeding, control of water quality, and selection of genetic strains arc con-
cepts which they grasp with difficulty unless thev already happen to be suc-
cessful raisers of otier livestock. Such farmers have succeeded in fis
culture vroner, that is reproduction and raising of food fishes, but their
number now docs not exceed five in the entire country,

Water supnly in Cambodia greatly varies with the seasons and some
attenots at fish raising have failed because the ponds dried up. Sclection
of sites is, therefore, of paramount immortance.

Cambodia has hardy predatory fish which stend desiccation; they are
nrone to invade ponds and porge themselves on the fish there present. They
can be eradicatod or kent in check by periodic noisoning and tight bashoo,
wooden or metal fences around the ponds,

Fish raising in rice ficlds is pvractiscd widely whercver rice grows.

At »resent thoe short period durin~ which the rice ficlds arce undor water in
Cramodia orovents use of this means of sunplementing fond proteins., I have
a0t found in Cambodia anv rew<ion wher? introduction of fisbh culturs in rice
fields could be attempted. When the various irrigation projects (w.z. Sarai
Qccidontal) will have made possible more than ono rice crop a yvear and hencd
2 longer totnl neriod during which there is water in the ficlds, fish cul-

ture in rice fields may boecome feasible and perhaps desirable.,
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Cambodia has some arcas of Mangrove swamps which could be turned into
Milkfish (Ban7os) nonds along the lines scen in the Philinnines and Jdava,
Ii1kfish have beon taken on the Cambodian coast in the Gulf of Thailand
thourh the spawnine locations of this nopulation is unknown. ELwvon if no
cunloitable concuntra kations of fry can be found, establishument of !iilkfish
culture with fry from Java - ther: are now direct air connections - scems
fuasible., Acid waters may be 4 nroblem in some rerions to be overcome by
nroner annlication of limc,

Wherever the food cconoy of a country necessitated zstablishinent or
intensification of fish culturc the Sovernment Services have socarheaded
this development, Not so in Cambodia, in vart bocaus: the Fisheries Scrv-
leecs is very younr and has now no technicians even cursorily trainced in fish
cultural oractic.s hence with the know-how and the norseverancs nccessary
ts nurse this new endeavour throneii its neriod of infuncy. In »art this is
also because in -mch of Cambodia there 15 really no nced at nx sent to sun-
nlument the natural fish harvest.

Hovever,there are regions, bitwsen somvong Thon and siirot for cxamole,
vaere the nonulation is sufficiently dense and vhere natural waters ave suf-
fieiently scarco to warrant o dovelooment of fishoonds., This can only be
sucerssful once tho Fisherices Sarvice haz desiznatcd one or more trained
officials te ta'ts charse of this dovilopment as their sole responsibiliity.

Third country training of Cambodian Fisheries Departmont officials,
in various fish cultural practic:s, amone othcr technical skills to bo acq-

uired, is planned for FY 59 and subsequent years.

fecommendation A

Thnt fish culture receive snucial rovernmantal attention to anticivat:
future ineressin~ demands for fish. This attontlon may take the forpm of
troining officials, establishmont of fish culture station(s), in one or two
rmost suitable raplons of Cambodia; Inter extension =zfforts at snreading

successful. mractices mny follow,

There now follows o detailed account of thi mast and ores.nt status of

Cartbodinn fisn oulfure.
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Native Fishes

There arc in certain regions small fish raising establishments which
prodiuce some hisghly prized svecies often as an annex to general farming.

No spawning in ponds is attempted and the efforts at fish raising are rost-
ly only a hold over from a secason of plenty (December—February) to a soason
of fish scarcity berimning in !y and lasting nntil Hovember,

The fish arc kept either in bamboo holding cribs in the larscr rivers
and in the ekong and the Tonlé Sap or in small ponds close to a nermanent
water supply.

Several suvecics of the migratory Pangasius (Catlishes) P. sutchi, Trey
Pra; P. Larnaudi, Trcy Po and P. micronema, Trey Po ihmau arc raised in
this marmer. liost of the Iry or fingerlinrs are collect:d in the aekons
near Komwong Cham and further South, they are fed with chopnud fish of small
speeles vhen available and <t other times with rice bran, cora ind other
vegetable food.

The present, Cambodian law forbidding the raising of Panmasius has al-
ready been liscussed (Sce Svawning Locations and ‘igrations); the law
(KRAiZ 303 NS 19-2-59) has beuen ratificd at the date of this writing but I
doud® tha® it can be avplied., The law rosts on a misconceotion of fis! bio-
logy because +the cavturc of frv and fingerlings is not a destruction btut
actually a saving from the natural mortality which at that stage in the life
history mar be as high as 90 to 95%.

The use of small fish for food is a good usec of otherwise unused pro-
teins. One night even advocate the use of low grade fish meal as nrotein
adiiture for these catrfishes at a tiwe of the vaar when fish are scarce,

It mav b2 of interest in this contert to mention that many cabfish

raissrs are Vietnamese.

Recormendation 9

That the law forbiddins the capture and raisin- of Pangasids in mons

and holding cribs be re-evaiined for its bioloeical and conservatior aims
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The second zroup of fishes that has, in the Hast, bren ralsced in Can-
bodis consists of a snocies comlox of non-mieriatory fishes which can live

torether in caotivity: Clarias hatrachus (Trey ianden-), a catlish; Anabas

testudineus (Trey Kranh), the climbing porch; and Ophiocenhalus striatus
(Trcy Ras), onc of tha scrponth:ads,

These snecios s raisoid in the South of Cambodia in nonds and not in
flozting chambors, The canture of the young of these as well as of mi-

the
sratory speciis disceuzsed boelor: has become a specinlived trade,  The food

‘e,

Ar this sccond groun consists of crop seids ind roots but mainly of holled
corn ant bran,

Wi do not, at wresont, know Lthe wiight of fish fed and held over in
nonds snd holdins eribs in Coumbociz but it is not believed to cxeend 107

of thy mroduction of natural wat:rs,

Introducaed Snuclus

Tilania. In 1953 and 1954 Tilapia were introducod to Cambodia as o
0]

=

nart of the US 1id prosrar; Loter, privabe introductions followed,  Fow of

the Fish culturs ostablisteamts witich sot-out to waise Tilania succeoeded,
The povernmont-operated Tilapia »nonds cortainly did not wrove successful.

It iz, however, intorontine to note that the rubber plantation of idmot hus
coveral hishly »roductive Tilania nonds in close wroxinity to the now aban-
dnned offort by the Fisherics and Forest Dervice, rfiimot is in a region
whore raised Cish are o boon to the novulation, fish from natural waters
being scarce and nrocurabl: only scasonally and at hieh cost because of
Cietance from fishing waters,  The successful establistment of Tilania cul-
ture 2t the olantation with harvest of up to 6,000 kg, ner hectars ner year,
raaquired over two years of trial and ervor oxoeriucentation, a fact to be
reckonad with in evory naow vanture of this sort. The raasons for the fail-
urc of other Tilanin nonds has slready bean discusssd under Genceral Problems

. (]

ol ish Cul*turec.

Cermon Carp.  The eomevn carp, @ ainnow which ori~inatad in Southern
Shainn, has succossfully boon cultured as a food fish in many tronical ons

tomnerat s countrics.  The mothads of ralsine carn 2re woll worked out and
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this year one nrivate fish farmer in Combwdia succeeded in snawniing carp in
his ponds. USOM Caznbodia has hunded to the Fishorics Survice for distrib-
ution mimeozraphed detsiled instructions on carn raisiny and a fisherios
Service~oncrated nond site, wheare Tilania raising has failed, is now buing

nrepared to oroducs carn,

Chin=ese or Grass Cerp.  With the cotablishiment of a direct «lr con-

raction batveim Phnor Penh and tone hong 1t bucame mossible to shin fish
frv oin olastic bars,  The way thorofore was oven for ontorprisin: individ-
uszls to rafse Tish of the orass carp species complaox.,  There are five spo-
civa of lavee minnows socur<!' as ry in the rivers of Southern Chinn whiich
nreoexoorted to all arcns whore Lhere are larse Chinese colonics.  The fish
are oerautly seusht by thoe Chineso ond feheh o hith orico.

The raizing roprosonts 1ittle difdiculty, vt the {ish make ontimzl
vas of thedir ovond sinee thoe socelises cormlox consists of bothtom, plunkton
and osuriace Tooders. The Latter are herbivores and arve Fed with cxtransous
1 ary fodder - bambon, banant or othcr, Somc Tortiliration and/or nsutral-
ication with lime may be indicat..d denendine on locul water condiiions,

The Tish are now imported at 3 ricls ver rvy they reoch o welpsht of
1 - 2 k1. after 2 year in the warn wators of Cawbodia.,  Grass carn [eteh as
much s 100 ricls por kilo on tro loeal market; this higlh nrice 1s <ue to
the fact thet they ars still o scnhreo luxury itom,  Four private »nond owners
in Cambodiz have snocialized in this tyne of fish culture. 1b sbhould be
noted, thoush, thet the controll:d smawnine of thisc fish has so far only
Weon achioved once in Janan and that with considerable difficulties. In all
arcas where these Fish are raissd Farmors devend on Hong hone or Chircse
sunnlicrs.  enliqsation of controlled snawning in Cambhodiz s oeus unlikely

r

D) 0

i the roszonably close future both bociuse Cambodian rivers are not a
vorahle gnowine aaviroment and beeauss Tish cultural suills are locking,
The market Tor trose Tish is opetby -ell 1imdtod to thoe wralthy Chincse

sCment of the nonulatinn cven in recions where raising techniques have hoan

purfocted far hovond those attainad in Cambodina,
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VOLUY™ OF “RODUCTION A:D TADT

Existing statistics arc unrcliable to tho woint of boing of no valus,
Sualler quantitics than thos: actuzlly shipped or brousht to murket are re-
corded. This omission may b due to lack of mersonrel or it may be inkent-
ional in thi: ensce of woort figures and clearly to the advantare of the
shioner if not also of the recorder,

43 1 result, catch tran. fimres reflect only in part the quantitics

and values of fish involved. On thu otrer hand, cstizatos civen privately

BT A

v officials or concessionaires tond to overestimate the coavel o

tiit for ere-war voars, in order to donenstrate bhe imnovtance of the indus-
trv. This is true of Voth froshwrtor and mirine fisheries.

The Statistical Yonrbook of Swabodia sives o fimre of freshwater Tish
production of 170,000 KT in 1940, This fisure is taken from the Ch-vey and
Le Pouliain Burvey which coversd only the Great Lake and five orovinces.
Jorcover this survey did not take into account the viold of family or sub-
sistrnes Pishories, For the same vear [ ohav. secn other cstimotne as nisgh
ne 50,000 MT. The £iourc of 147,200 HT of the following tadble is still an
avoroximition, but the baost that can be achicved from the rcconciliation of
All the data availoble.

FISHERIES YIITN AND FISH CONSUHPTTO:H
(Weignt oi fresh rish in metric tons)

[l

237 1357

A. Inland Fisheries

Loc»l consuamtion Zl 50,000
Exported frosh /2 20,000 5,000
Dri.:d and exported 77,000 _ gjo

147,000 /3 330,000

3,000

3

3. Harine Fisheries

Lozzal consumntion 5,000 3,000
Iixnorts 15,000 2,000 /),

i,

é; Tiis includes the weisht of fish transforwicd 1vto prahoc oj;n+9\3 dorie-
vatives for in-countrv use, such: as fish oil.

/3 minly toward Vietnua, o059 of 1957 sxnerhs neobab:ly roprosest vemoaaey e

T dts.

[ Thin inclulcs 50,000 HT from ti. ot w shout 2?,OCU frers the Tends
3 and abort A% ) T Lo 211 the ot He“ rivers al brneg,

[L Tranavorted to T iland,
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In more rocint voars statisties have bocome even less rolicblo than in
tie wast, Indirect ovidonce from the fiscal yield of fisheries surgests a
tetal catch of about 150,000 MT in 1957 while customs records and tre pro-
¢ci 33 of proratin: production accordin<t ta the historical dismosition of thi
teh lead to an sstisete of 96,000 MT.,  The latter, however, dous not take
irto aceount a mwassible increase in the nor canita consumntlion, nor thoe o
t:oasive elandestine brade,

moilicial informants such as flLabhines corcessionaires who ave fanilios»
vikh pocording nractices indicate o total cateh of 165,000 T. Of this
110,000 4T e suprosad to hoe eonsumed frash, with an uncertain nromortinn
el elindestinely neross the border; 45,000 MT are sunvosced to bhe turned
irto 15,000 MI' of dricd fish for cimort and about 10,000 (AT ar: uscd for
the canalacturs of spoked fish, orahoc, fish oil and dried fish for honwe
ceansuenhion.

Yo heldicwe Hhat the 1957 cateh was helow these esbimares: 130,000 T
orly, incluzing 95,000 T for local consintion and nrocessing into honw

coastwd Tish »roducto; 15,000 1T elaa.cstincly xnorted to Vietnarm and
N

70,000 T fransforiacd iato about 7,000 T of aricd fish, 5,500 V7 of which

wes 1 wally oxoortocl in 1957 and the sost swuesled out of the countryv.

2

R.comnendation 10

Thot reliable =mcthods be deviscd to assass accurately, with o break-

dem to orineio2l snecies, in-countrv fish consuwmption and fisk 2x¥norts.

Bnfore 1940 Coambodian cinorns of drind froshwater and marine Tish werdo

cereiderabla,  Th: rdn custoicr wie the Jutch Zast Tacics.  The andochiness

nyotoctarote ontside Combodil. also drew hoavily on the Cobodion fish sunnly.

Crwapoddan Mst oxports are newl rinle now, those renortad officia 1y
i onob Lxewod 5,500 MT for 1937,

i Apan e onty [voa sandl o oart dus to oo nossible reduetion o natarel
araduchion, thoe trine extent of whieh iz vebt Lo be ascortain:d.  Meoaonie and

AoLiticnl rensons are for ooore Lenortant denoiainants of the volupe: of The

"

Orviodinn fish comovt trads than is notural svaduction, with o Fish vidd ne

it s Lt shill secms to b,
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1) Exnorts at the artificially low rate (354 = 1%) at which nrocceds
have to he ronmatrinted do not intercst axmorters. )

2) Indonesia, the foraer orincinal customer has no foreiem exchansu to
~y for tho fish. Such trade as it exists is still in the hunds of 2 grouw
of Chincs: merchants in Phnor Penh, Sai-on, Sinzanore and Djakarta, They
ar: not willine to buy on sp culttion the quantities they could formerly
nave when the Duteh suilder was used far moyyment.

3) Trads with South Vietnas and Thailand is cluearly frought wit'i wony
diificultics because of the inbermittently strained relations hetweoan One -
bo Lo and wer noishbors.  Frosh and drizd fish arc cxmorted clandestinely
hawover.  Caithodials =arine fisherics peprescent a svocial case where an an-
~ual evoort volune of about 10,000 HT of fresk fish at a value of 50,000,000
leaves the courtry paid for bv black market currency. This trade supporis
the coastal nomlation but adds nothin~ to the Cambodiszn cconony. Lar-..
seale neonoaic and adainistrativ. chaness would be required to chanse this
aituntion. These involve other administrative units besides the Fishory
Survice and thoy are clearly hevond the wresent individuel scone ol xction

of all povernaient servicas concarnaed,

Recornendation 11

The schtlement of fish export difficulties for freshwater and anrine
Tishes beine beyond the scone of the Fisherv Service it is suqeested that
a~ intor-ministerial comuittee be instituted to deal with this question,
nensistine of revresentatives from the Ninistries of Hational Kconouy anc

aqrienlturs, Foroisn Altairs, Finances and Trade, and Industry.
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THE UTILIZATION OF Tiifi CAMBODIA!N FISH CATCH

The »roblem of presvrving fish caught during the short scason, for con-
swntiorn 21l yoar around and for wxnort to comnerativel:r distant mavkets has
harn solved traditionally btv usc ol roservoirs for Tresh fish and nore ina-
wortantly by drying or transferrinz the fish into paste or orahoc. The lat-
tr netvhod includes a great amount of waste, With & reduced amount of catch
that mizht be conucrcially available in the "uture, intercst in the develop-

muntesf more economic fish byproducts should bz fostered; bofor: and fduring

the war, fisl oil and more recently tuk-trey and fish meal., Refrircration

wnd canning do not cxist in Cambodia on an industrial scile and do not ap-

R4

aoar likely to bo intyaduesd, in vicw of the considerabls cost Involved and

Pae fuet trat they have no obvious ~dvartzees over th
nabhods.,

e shall review cach of these wathods succinetly. For more ditails sec

2 traditional procuossine

Chuvey and La Poulain,

1. fresn Fish.  Feesh fish o is nresorved and transvorted from Lhe fish-
inn srourds o the morket (Phnow Founh, 3oison) iv floating bambno saclosures
(zbout 20v6:x6 =cters) or in junks with live chaabers (threo toe oi-hé tons).

2, Dring Fish, Drying is accomnlished in tho sun aftor cleaning naa
Listt saltin- according to traditionnl nithods, Fish drying rusciis in Ui

wastae of nenrly 1/5 of the weisht of fish (huad and iator

I3

21 organs). This
nrotein matorial could bl recovered (sew below, Fish Meal).  For human con-
siwtion only lurge fish (10 cm. wnd more) can bo orocesscd by drvine,

S. Smonnd Fishi, A faunily dwdugtyy without aotonsive eoriiercial i mortance,

o -~ 1.
1

Sish or TLsh weo

FisT, 0L, Fisht oll da nroduccdd by hoilin- of small

fis! oll was .wortued =mainly o Francs, Durin - World

beesiroly vaad as o subztitnte for notrolsum nroiucts

in indechina,  For inst ne. Lho Phnoaw Penh clictric olant work:d on Tish oil

)

o, aqoiuction of fist oil for wimwort is not ro-

-
L 1

Tor manv wvoars,  Jines

iz orodes?t ip ligited quantity for internal con-

no teal any more and oil

1 lenvaes o residue out of

1ds

1
swanbion (it and fuel)., Fromaration of fish o
n

vierer, Tish nwend carn b
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5. Prahoc. This is the trad tional nuthed of prosorving [Msh in Cai1~
badin.,  The »asts Le nroduccd by feraemtation of a fish homouunate, the pro-
papration of which roquires clisdretion - and waste - of the hoads and scalen,

The febrication of nrahoc - strictly a family irdustry - utiliz.s fish of all

aizes with o nrulorencs Mor laros r (over 15 cm.) snecimons,

Tt shoulsd b nobed b this »oint that all the traditional acthods above

rasnlt ir wasts ov leave residucs.  ¥Whot was onormissible when Cambhodiats Mish

cateh and corsuomtion vas more fovorsble canpot be toleratad now and new mo-

thods of fish reoceasing arc boing d.v loped in order to us: (a) tho sanll
£ which were oreviensly no-lieted and (b) the dricd fish residuc.

Lot Y

6. Tak-trey /i, The praichion of tuk-trey by sutolysis of whols fish,

s

whatavor bhe sies, ean utilize ths vaery larec quantities of small fish whieh
are Lor-sly wasted ot oresent, It in estimated that about 2 million liters
of tuwr-trey are oroduced anmnlly in Cambodia.  There is a pond demand Tor
Fhic comodity a1l over Southenst asin and it is cstimated that 20 million
liters of mood tuk-troy, cowarable with the Victnamese nuoc man in quality
conld be produced in Cambodia anouzlly. At present the production of tuk-tra -
ie the onlv somi-industrinlized form of fish orocessing cxisting in Gambosin
o a commarctively lareo sceale,  The muin problem is to convince the mami-
Facturcrs to kaon up the quality of their oroduct (20 zr. of nitrosun mor
liter).

7. Fish 2ioal. The Fisheriss Rosoarch Institute at Phnom Penh, wndor the
stpaction of R. Lafont, iz deviloning methods for the oroduction and toe
pbilizabion of fish neal in moultry and small livestock raising. This res-

et a3 slrency viclded istercsting roesults but vot on a sealy sulfici nt

t~ maln: 4 ogreat chowss in b0 fisheriss cconomy of Cambodic. Prodms on-

v

mounterod in the production of fish -wol vasult from (1) the dispersion of

Pishorics, (B) the short duratinn of the fishing scason, (c) th~ absonce of

n tsincaslils anmronch on the mart of fishermon and () the low valw.

gt nil which smet he orbracted from the fish before fish mowl is nrotucad,
Frosuction of fish meal cossists in exbractine oil by boiling, wnroa:inge

aral dpint the rosidus, then erishing it into a flour whick ecan be mitud with

il fodder, L Lafont's iden was to first omait: press.s av.ilable bto

ic Mistorices Councit,

hal

/) 57 Lufont in Suetion IT of Proce.dinss of Indn~Puell
].951{- . e
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Jishermon and Lo 1ot them nccommlish the first three nhases ol the arocusc-

nt. Secause of disncrsion of the fisheries and the short fishine s-asen,

pete

thy fishurm n do not find sufficient incorest in the oneration to = throus
the Llibor consuaine stoos of hoilins, »roeszin: and drying especiallyr in vieo
o tir.- fact thot ut nresont prices the oil oroduced is wastzd, Ti. dried
fish residu: deliver:d to the station was found to contain 2 Jirge amonnt
of aarth and sand.

Ce Lafont is now exmerimentic g with anothor system of productien. This
Laor b and-user - Lhe edabttle or maultry raiser hinself - would Lo the
rrocusior. ouiret dipccetly interosted i the guality of the nioduet, beo

R N

chould b orooady to dovote

Thoonecssary bime bo the nroduction ans te ghes L
~Amo be oabhov o the tewmtation to tamvor wit! it.

Fish moal wroduction is one of the mor~ honcful devilopments in the
surioditt Tisherioes ccoromy. It should make wssible thoe recovery of sore

10,73) tons of [ish wast and 1. -4 to a botter integration of the Combodinn

subnict-reo veonnuy by usineg in nonltry and livistocl: raising tb- urpilata-—
bl sur-lus of qothir food induster namely, fisheries., Unfortunstoly no
Coisiorniinn Fishiorics offieinls wire assioned to My, Lafont., Thus he rcould
ot nerfor: Lhe vory 1Immortant Munction of on-tho-job training =nd his know-

aovr el Cxmarlcencs sy well loave: Canbodin without 2 trace when he donarts,

it.commendation 12

After the ostablishiacnt of a well functionine and well staffod Pisherics
Shensiorn Servies set forth in another rocommondation it is sucpestod that

e followinim Lmirovemonts in fish ronderine oractices b considorcd:

1. FMish Meal

2, Pictorial instriction for wrocossing, cookiny ard drving th fis

cr
&

camturing site,

b, ook oavallabls on 2 "doduction-Trom—snle® rortal basis the recs
gary vrasses arnd cocking utensils,

c, sstablisioent of wrades and wrices for raw matoerial sunnli.d for

rioning, oloonin s ard baesin: olats cdthor orivatolv or zovern-

, sant oonrated,

v
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Tuk-Trey

a. Government or cooncrative cerodit to wstablish small tuk-trey

factorius,

b. Chian salt surply to onsrators to be insured,

c. Jovernmoat insoecbion for sanitarv oparation and minimun nitrogen

cont . nt - irimortant if -xoort of nroduce is to b

—
-t
]

sh 0ils aad fats

t—J.

. Standardize oractices of cooldine tiac, heat, ote.

gquility nroduct whvich enn be 30%d comm.titively,

cattormtad.

Lo insure o unit

b, Inproveent of cl.aning nractices with dryinT of wastcs on han-

hon or straw m:ts: resulting matorial to be usod

s

3

fortilimcr.

(attempts alonsr this lin. wro being made at orosent but the oro--

duct is of uncegual suality and contains too -mceh dirt to nilke the

s«lvnre of 0il wastes an even ncar profitabls undert king).
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FISHERIES ADMINISTRATIOHN

Cambodian fishing waters bilon~ to the Public Domain which is admini~
stercd by the National Fisherics Scrvice, a branch of the Service of Watcrs,
Forests, ilunting and Fishing under the Division of Agriculture,

From n 1logzl and ceonomic noint of view, fishing activities arc divided
into threc entesories: [amily or subsistence fishirg, "péche artisanalce!
(small scale comrcrcial fishing) and fishing concessions (industrial fish-
eries).  The distinction between these thrsc catigorics is not clear-cut be-
cause under the wresent conditions of non-observance of regulations a vor-
tion of the family catek is sold. Fumily fishing is pcermitted all yoerr round
in the "protected fisbine domein" or that portion of the fishine aron not
used as roserve nor subicct to concession (classified domain) a ant, out-of-
scason (July-Octobor) only, in th: area of concessions. "Poche artisanale!
can taxe nlac: only during the fishine scason (s26¢ above) and only in th
"mrotectud domain™.,  llon-subsistence fishing is subizet to the naymunt of o
tix on fishing cear. Industrial fisheries or concessions (affermagze) ore
adjudicat-d to the highest bidder for a veriod of 2 wears., Ther are res-
tricted to the "elassificd domain® and ars subiject also to the : payrent of
taxes on gear and sub-lcasing, Conc:ssion fishing can take »lace orily durins
the onin scason.

Traditionally it h.3 been th: function of the governnent service in
charze (in the past it was tho “inistry of Finance) to muximize government
revenue which can bo obtalined from the svsten of leases, sub-leases and taxes
deseribusd above.  Such activitics require administrative rather than techni-
cal status for their personnsl, Factfinding ind rossarch has until 1950
been in the hands of Fronch tecknicians of the Institute Ocranoaraphique of
Indochira at Niatranc or its branches, One French Fishery Produce tochaicinn
was supplied to RNG by the French cconomic mission. The supnort ho reccived
from his host ~overnment can at biost be desceribed as token.

"t is logical to place Fisherics under Asrienlture, it is oven logical
to insurc close collaboration with th. Forestry administration, in viaw o
the conservation nroblems of inundatsd forests but it is, in v opinion, net

.

officient to have placed Fisherics under Forustry if not in intent so it leas®
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in practicc.  The construction of a separate Fisheries dcoadquarters Buildiee
in Phnou Ponh iz, it is hoped, to be considurcd as a stenm in the right di-
ruction,

In view ol the fact thab the fiscal revenue from fisherics, 50 nillion
ricls, oxccoeds the fiscal roevernu: frem forests and also in view of tihwe fact
that the valuc of fishery nroduc:. to the first »roducer is over 300 =iliion
ricls a year agpinst an wstimated 170 million ricls Jrom forests at cvosent,
Pisherics deserves to be adaivistrstiv ly and fincncizlly, if not indcpen-
dent, af least on par with forests., 1t should be added that the Cisen’ ro-
vone from fisheries oxeowds the budet of the now combinc! Fish ~nd Forioct
37rvicu,

APPROXTUATE FITURES COMPARI'MSG CARBONIA'3 FORESL % FISHERY
T 130 ACES, Fi 1457

NIRECT FISCAL REVEUZ
REG HMINISTRY OF FIHALCE

FORESTS FISHIRIES

35,000, 0004 50,000, 0004
' TITO COTNTRY ECOHORY

2 3
200,000 m~ at 9004 am”
160,000,0004

ca. 10,000,000 Other forest rosources
Fuel wood
Cunrconl 120,000 T @ 2-3d

170,000, 0004 240360, 30,0004
[ 226,000,004 L7 telan b P ov $90,000,0004 7
arket Value (1957)

Budect of the Service dus Ewe ot des Foréts = 47,000,0004 o which
2G,000,2004 Lz for
srlarivs,

"

fMisheries nortion of Ssrvie. badsct = en. 10,000,000-,

dhen 1t war doectded In 1047 to create a dationsl Fichorii s Sorvies no
anceinlly troines personnel wes availabl:: it was thoercfore most natural
that, this scervice should finalls have booen incornorat.d into the Forustry

Adinistration, the only othor government arviacy in existonce which fd.alt
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The subiczet of {ish culturc is “airly nronmincnt os this lizt. e
Fisheries Sorvice hus attooted s-me «fforta ot fish culture., unfortunately
without muc succsss. Fish culture has boon discusscdl in uwore dobail in o
previous chanter.  The disenssion here wiil restrict itsolf to the role of
the sdrdnistration in fish raisin-,

In 2 country where ntturtl waters nroducs over 2,000 kefra, (bhe vicld

Samra [ishing in the Greot Lowe), a quantitv not olwavs att~ined ovon in
aood fish ponds clsewhero, it is difficult to realizc for the nobhentinl
ralsers of fish in pavds thit Tick enlture, like anv sranch ol ani Al iz
enandry requires continueus Looding of »onds and their inmates.  This roouirs

1

further that o tevined nerson or oersons without othir duti.g ars mssim

to sundrvis  and minaze Lhe fis) eulturel operation.  Ivenm thon it usunily
LAkGs soveral scasons bofor snncooer, fish, pond and soture cow to "eoopu-
rat " in the sttalmaent of maddral erochiction,

4

it Jollows furthor that fist enltur. oonds onght, ab first, to v ros-

1

trictbas to one oy narirdly two locations in Caxbocdiia,

ATt r success heg boon abtained ot these canerimentnl siios in oxton-
sl uffort cun carry motherts to the neonls in order to supmlenint rerions)
nrotin sunplica,

Tt is likedy that thor: will b succussiml private fisk frraers lone
bi:fore thy Figherics Service car suce.ed in fis* raising. It is honed that
close collaboration will com: to cxist hetwoen these agricelhurists and
Misherics Servieo fishpond tochuicicens.

Loaw enforcemont in the fisharies d-main iz diffienlt cvern in technole -

cieally acvamcsd countrics, it is vars 4ifficult in Casbodiz, Tt an o

that cardral Doveran at Scervice ofTeinls 1iks thosce of . Farcat nng "ah-

~

ervic. do not rec.ive M)l eollabor tion from nrovineist wihoriti s,

&

QY e
EF NIRRT

that the lawlessnise which cume o orrveil durins th aorieo? of inae ity
Posoclvon way bo oo shete of 2 0drs whor abtombs ot Laiw end ceoniatb o
corsiiuers? by oser: portinn ol the pomulotion s Infrinc muntg or ol lernn

m "7

indeocndlines, The nresont ik oavernmentsl concorn for "l potit mools

unless neaornmni ) by i vizorous Lxborsion s oducation carmain s nad

ottt 4 e v s Ay e = ——— . —————— e ol ———

eonuciv: te Taeilih ot the iohs of consciontious niters ) roscure. adnioade
shrators who wont to 302 o it %t rockl ss cxnloration c.wscs far Lhe cood

of all,
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Recomendation 13
To aiw -t ~stablishine a Fisheries Scrvic. which is e neto on nar
with the For:stry Scevice. I it is aeccessary to sstablish o seporate scer-

viee narallad to the Forost Scrvices to attain this egoal this mossinliity

saould not by ton 1i~Ntly discardad,

Te attain this oo, whother with the cxdstine service ormanizntion

ar in o rovia.d one it will ha necagssarve:
i To dwtemsity brainineg in the totisnal Collz-o of atricnlture and

aid towards o s d-wbononous or autonomous isheries currienlum,
o To cronte ooanel Ao d ocbonsion service or furnish hrsined Pise-

.
e

a

bty o2 mipistry-wide orbonsion osrvicde,

(53 AR

To ~oolen teehniciigs once broonad in spicilic ohases off work, &, -,

3
=
[y
b

-

fish culture or ruscarch, to thoir respective ioks on 2 permanent
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SUMMARY

(Includin~ a list of Cons.rvation =nd Othcr Rocomacndations)

Fish and fish nroducts contribute 2,2% to the mross Hational Product
of Cubodia. They are scecond only te Rice in the arca of amriculturs -ind
netural roesources, It follows therefor.. that fish is by Far the most dn-
norvtant nrotoin commlenunt in the Combodian diet.

About 130,000 MT of frosh and dricd fish came from Cambodiar frosh
wetors in 1957, 35,000 T of thic amount were sxportad through offici=l wnd
clwndoatine clhannals az dricd ang froesh fish. The rest was conswmacd iy Cae

dly b average vor caniba annual intake of 21.6 k., exorassod as fregh

Comnurad by carlice - nro Vorld Mar I1 - eateh and cxoort firures, tho

movs st iates ropr oot~ osmall deeliae in total cateh and a serious doe-

-
e

Mg in cweort, Reasons for these declines wre discusscil; lack of consorvi-
tion remsures, hebitat doustruction and inarRility to onforec lows dur 4o lnck
" puraonndd are the nrimary ones,

lhit nvrdrolosic and cdanhic bisis of Cauhodian fisherics ie diccussad;
the river notworl, wotor Lovel ehinres and inmandatd wreas arce dosceiicd,

A Iarem: and varied {1 fauna ovolv. ¢ in resnons. to the sodscial con-
dittons rovailine in Cabodia's lak.s and rivers.,  The commosition o the
Foann ol diserintions of the most common familics are includod undor “"The
Comboding Fish Pwunal,

Fighinz mothods are doseribed suceinetly mzinly to wrovid. a background
oo sk loniboy the 1 ek of eorbaln corservation monasur s havine taode cih-
bhov cneanamat of woune of the 7ear Mish to ilnsure perpetuation of s overal

threat cod 59 eios. This Loods dnto o Wstineg of extant Troenambory inior e

s an soendy o ations cnd o olerat Long aandn troobod with L vicw to-
sy e gsary eonnorvatlion mensares,

Thi Coad of Cribodian Mresaw tor fishes is tabmloted bofor o diserine
tion of the risine o natlve nad intraduc:.d soccivs,

v oivichal Tishers aisiistles of Cuuwodia nre not exact, onl - - Lot

Saenn af apnduction and the Jdisnosition of the cttelh comld ne meve ., Thore
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arc several nossibilities of luss wasteful utilization; suggestions for at-
t1ining such procedures arc given in the chanter on the Utilization of the
Crabodian Fish Cotch and, sinc: such measures are dependent on a wcll func-
tioning Extoension Scrvice, they are treated from a different aspect undor
"wishory administration. This lost section of the revmort also deals with
cduention and traininzg of Fisherius officials, nointing to some remediahle
doficioncies in this field., Coping with them will indecd have to bhe the
first and one of the more immortant steps in creatine a strong fisheries

sarvice,

Rccommendation 1, (opaze 14) - Concerns the mesh sizes of fishing nets.

Rocormendation 2, (vape 17) - Suggests study of the rcsmulation of set
distances between the staves in bawboo
barrages.

Recommendation 3, (nage 19) - Deals with the structural changes in the
Doy and recommends abolition of Day fish-
inz.

Recommendation L4, (nasme 21) - Supggests the graduzl abolition of Samra
fishing in the Great Lake.

Recommendation 5, (page 25) - Research on spawning locations and hebits
is rccommended.

Recortaendation 6, (pagz 27) - Advocates an cscapement quota for Tray

Proul (Cirrhinus auratus) after soma ri-

search on spawning locations and habits
of this snecies.

Recommendation 7, (vasu 2%) - Strongly recommends coordination of offorts
at prescrvation of inundated forusts and
severe action artainst dofranders,

Recomraendation @, (pnge 30) - Deals with fish culturce cnd sugzosts that
spueizl government attuntion be given to
this forw of supolemunting protuins for
human consumption.

Recomendation 9, (pag. 31) - Deals with the law forbidding the raising
of catfishes and suggusts re-examinetion

of the facts on whicr this law is bascd.



Rocormaondstion 10, (page 35)

Recormendation 11, (papgc 36)

Recormendation 12, (vpaze 39)

Recomnendation 13, (parte 45)

- L8 -

Suggeats nttuntion to and b ttor methods
~f obtainins rali-bl. fishory statisties.,
Inasauch rs Fish Fxport concorns sevarnl
government deomartments, coordinution of

their e¢fforts is recormend.d to settlo

e

this problim of immortance for the nebionn
Sconomy.,

D;ls with improvements in fish rendoring
practices and the conservotion off fish
wastos,

Has to do with fishery ~dministration and

th. training of fisherics personncl.
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