
1. CONTROL NUMBER 2. SUBJECT CLASSIFICATION (695)
BIBLIOGRAPHIC DATA SHEET PN-ZAK-574 AMOO-8100-G700 

3. TITLE AND SUBTITLE (240)
Report on fisheries in Cambodia
 

4. PERSONAL AUTHORS (100)
Bardach, John
 

5. CORPORATE AUTHORS (101) 
USAID/Khmer 

6. DOCUMENT DATE (110) 7. NUMBER OF PAGES (120) 18. ARC NUMBER ('70) 

1959 58p. CB 639.209596 B949 

9. REFERENCE ORGANIZATION (130) 

Khmer 
10. SUPPLEMENTARY NOTES (500) 

11. ABSTRACT (950) 

Microfilmed From 
Bhest Available Copy 

12. DESCRIPTORS (920) 

Khmer 

cambodia 

fisheries 
fishery products 
fishing grounds 

food supply 

tables 

13. PROJECT NUMBER (150) 

14. CONTRACT NO.(]41) 
unknown 

16. TYPE OF DOCUMENT (160) 

15. CONTRACT 

A) 590-7 (10-79) 



n{EPOIIT
 

on
 

w01, 

IN CAMODI 
BY 

JOHN BARDACH PHNOM PENH 
FISHERIES ADVISOR JUNE 1959 
USOM/CAMBODIA Referenoe CQW*TED BY USOM/CAMBODIA 

Room- 1656 W'a 



REPORT ON CA)BODIAN FISHERIES 

by 

Dr. John E. Bardach
 
Fisheries Advisor
 
USOM/CAMBODIA
 



TABLE OF CONTENTS
 

INTRODUCTION .............................. . ... 1
 

HYDROGRAPHIC FEATURES UNDERLYING
 
CAIIBODIA. FISHERIES .................. *........ 2
 

LEADING FEATURES OF T}E FISH FAINA ............... 
 7
 

FISHING ITHODS .................. 12
 

SPA NING LOCATIONS A !lTGrRATIONS .............. 22
 

THE FOOD OF SOME CA-30DIAN FRESH WATER FISES .... 28
 

FISH CULTURE ....... ..................... 29
 

VOLUM*E OF PRODUCTION AND TRADE ................... 34
 

THE UTILIZATIO; OF T.E CAI.13ODIA; FISH CATCH ...... 37
 

FIS'ERIES ADMINISTRATION ......................... 41
 

SUMMARY OF CONSERVATIOM - OTHER RECO>I.MiDATIONS .. A
 

ACKNOWLEDGE2N9TS ................................. 49
 

BIBLIOGRAPHY ..................................... 50
 

Tables and Ma ps 

PRI."'CIPAL SPECIES OF S3R7j3S TREES IN THE
 
INUNDATED FORESTS OF CAMBODIA ................... 4
 

CiVBODIA,r FRESH WATER FISH ......................... 11 a-i
 

PRINCIPAL FISH SPECIM,CAPTURED BY DAYS .......... 18 a-b
 

LISTE DES "POISSONS BLANCS" DU CAODrZ .......... 22 a-c
 

SPAWNING MAPS OF C MBODI,'N FOOD FISHES ........... 21 :-x
 

THE FOOD OF SOME CA'±ODIAN FRESH WATER FIS:HES ..... 2!M'.-b
 

LISTE DES "POISSONS ;OIRS" DU CABODGE .......... 22
 

FISHERIES YIELD AND FTSH CONSUbTTION ............. 34
 

APPROXI-,.TE FIGURES C0UPARIiY CAIbODIA' S
 
FOREST & FISHERY RESOURCES, FY 1958 ......... 42
 

http:APPROXI-,.TE


-I-

INTRODUCTION 

The following report on Ca:nbodian Fisheries is primarily intended for 

use by Cambodian Fisheries Service and other tovernmont personnel and inte­

rested technicians of any a!rency such as foreign aid and U11 missions. In­

asmuch as it is the first somewhat detailed English language report on se­

veral asrects of Cwabodian fishes arcd fisheries, it is hoped that it may 

rven find wrider distribution and interest than that suggested above.
 

Cambodian fresh .raters are among the most nroductive natural .-aters 

iti the world. Fish is the most important food in Cambodia; in some river 

and lake reci. ns of the country the yearly per capita fish intake is re­

ported to exceed 20 kgf, a very hii:h Cish consumption indeed (the comnara-

I le average US consumption is 5 kg). In the nast Cambodia derived iner­

tant foreign currency earnings from her fish exports. aLinly the -:.xports 

but n)ossibly also the overall fi3h production has declined in recnt /earS. 
The cause for the lowering in fish exoorts are mainly PoliticJ1l and econo­

:.ic; the causes for a general decline in production would be due to so-ie 

conservation and land use problems which will be discussed in the body of 

this report. 

The report, it is hoped, will be instrumental in maintaining Ca:ibo-

KAian fish nroduction, in noint.n! to certain conservation problems no'wr pre­

vailing' and in suggesting some measures by which production for home con­

,umntion and export could be increased1. 

Amonc the nublications used in the preparation of this renort C1. ve ­

at Le Poulain's P~che '_ans ls Eaux Douces du Cambod!e (1940) arid L~ace 

: Goossens .ono.-raphie Piscicole d'une Zone de Ptce au Ca:.oodrve ( 154) 

"-;tain a ;great deal of nertinence; an extensive bibliography of nublica.­

'ons dealing i-ith Cambodian waters, fishes, and fishery problems is in­

-I,ded. 



Fi"ROGRAPHIC FEATIiRES UNDERLYING CANJBODIA.: FISHERIES 

A. The Great Lake 

The ,.'-eckon' River, durin the lower part of it3 course, Civides into 

two main branches: the Western branch or Bassac and the Eastern branch 

or the kon.-proPerly sneaking. At the point of the division, the:! Tonl. 

Sao, an important tribut&r.y which has its source in t L. Great Lat:e of Ca:­

thF other tein.':odia, joins two rivers ord flows into t s a result of this 

tle:rre is a four-branch river .f'u .%ation, on the bank of which the towin of 

Fhnomn Penh, thr, ca.eItal of Cambodia is situated. It zhoul, be added to 

this ourtly -- 'odrr'hcal ,]escri.tion, tb L! this fol.r-branch foruation is 

cue to a mhenorwnomn of Lrea.. ca;:ture. The ias.-ac is really only the lower 

rart of the Ton!:" San. In the past, the ,restern hyrdrogranhical s.stnn 

(Tonli4 Sap, Bassac) was corlet(ly independent from the Eastern (Kekong) 

river nelwork[. 

D rin,7 the Iry season, the Tonl] Sap drains the waters of the "Tre.t 

L,.ke. The Krk--,. co:in? from far-off Tibet, morn or less "mixes its waters 

with the four branches, and carries them away b- two areat iniependent 

arteries which link this noint with the sea. At the end o' snrin, when 

the rainy season cootes, water, accumrlatod by the meltinp of the snows 

frot the hir% regions of Tibet, and above all by the immorense quantities of 

runoff gat.ered un by the iUekon-7 over its long course, causes such an in-. 

flow tha!: the amount of flow rises from 15,000 m3 to 60,000 m3 . The flow 

i four times -o]- than :nornal and at certain .oints there -ire 30 meters 

o;. .at~r "bove the river bed; 12 moeters t io!monq Chhnane, 1P met:,!rs at 

the Four-7ra.ch,s point, 30 nieter's towards o.mong Chan. 

"'is fo id-ble .ass of water ec, . Is th- caTmcity of the rivc.r bed 

,esiecia..in its lower course. It pishes back H.c wuters from one noclet. 

to .-not.eer, ivz.s all th .,o. lex hyrof,('ranpsca! network of fi:tna:L:' .rn 

C'ibo:3i-, ,.ni final].r rev.rs,'s the course of he Tonl6 Sa' frn; onae end to 

ti ohcr so tha'. the wat:eIns of thi!: river 111a11 nun towards the. Great h.e 

inst-ad of .l'irin: it. 

J The material 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 becomes full at 

this time and covers three tim:e; more surface than at low water periods. 

At the entrance of th late, at a spot called "Snoctru", a "step" or 

threslold o? silt exists, ,qer:ing from the very low waters and prevent­

ing the lake fro: eartving entirely during the dry season. The existence 

of this ilt dam or threshold is exTlained by the fact that there are two 

onosing currents mectin.g at this narticular point and leaving behind themn 

. ho sediments that they cont.iqed; there are the waters coUing us' te Tonl! 

San that have Plowed frorn Pinoo Penh and the outgoing water which drains 

the vast basin formed by the reat Lake, bordered by the Danrek heights, 

The Cardamons and t.he ,ephant Mountain Chain. The "is inu back current. 

of the TonY. Sap fors a closure- as tirht as any lock-rat~e and forces 

water to accumulate wdthin the Great Lake whose evel, risos in thr same.. 

nronortins as that of th- Tonl San its-lf. 

The 3urroundine area which. is covered for a large part by fores..s, is 

submarn.v:, by this vearly f(oodtinqr. Th. for:sts plun,.rc into waterarc 

whilst in full vegetation. At this time (July), the fish at, ready to 

spawn or have just spawned nY t02, spr,, into the forest in order to 

:paosit their . 3asand to fO Oa:ter 3pawnin%. In tha midst of this veri­

table li j:t and animal "culture edium" which in thus formed, the water 

hecoues th color of tea. 

The forst consists larnly oW shrubs and low trees. The following 

list o? mn irmortant s....... i. nclw: because no such listing exists 

in the anj detailed botanical studies of certain soe­.teraturnbecause 

c.L." r ' n . ;a,' h:v to ' t "aot.- in or r to co s.srv' and onti.'mll,, 

tili- O-w..:inu . fore : ars; . (Elm, list has been prenared :y Q. 

fe-Kin-Ohhon, i"isheies DWvisio Chief of anam Province). 

http:plun,.rc


PRL. 'OIPiL SPEC I.TES OF 3'!JUDS & TREES IN THE INUNDATED FOR~ESTS
 

OF CK :BODIA
 

(ESSEIXIEh DES FOflETS IMO:E.DEEs MU CA,'3ODGE)
 

10o. 
'or­

1 Ram.r Pluk iarringto~nia acutanvua (Cmbr-tac'~s 

2 :acurTerrndna2.ia chobula (Coribretac,-'s) 

.. u.:.1fl~ ~ ~* . iraium an!;aMensiS ~i/aLQ 
PriFmngH5-icnocardia W.a1ichir(32h'bic&) 

5. A.s 

6 -ifo 

7 Tranorn 2at 

*Dlay Mhl-a '11rirl-tia annami-.er-sis 

SrJVie Creuadja chrysanthe 
.0 P111t)I.1~ . irc.rucylon 

2.1 Sanlan S!.Itr 3onth.ooetalcm- 1,i. .-Itcaum 

-2-Liwian :rarcinia 3oureiri(utiCr) 

13 Anc:-ianh rk..1elina asiatica (Valr-V.a11osa-V(:,rb'5 nacfes) 

14 Krabas Prey CoelodiLcusa arinamiticus (EBporbiic'es) 
15 Ki 

16 S1~t 

* Ti r?n Pr e.-, 
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Signs of fish rmigration can be ebserved in the flooded fores;L durin:. 

th dry season. MTen the waters have retreated, even a sunrficial survy 

so.s fis scales. bones and various pieces of fish skeletons at conider;.u­

ie i yt:c.s from the lake. This attraction of the fish by the submcrqnd 

at st,'gcfo est aro iV cxoloited by the lake fishermen the low water when: 

t e fish are obli ed to roain the free waters of the open ±ake. Thera he 

Mirncn Pava i>rarsed oe:tnsive nles of dad brushwood and Cron over vorv 

to take refuge. Then.n fishermen noelelarge area . the fish swizL into them 

ol' .o surro. the submerg;ed brushwood palisades (soetiie" the na­.. i with 

lis-:, ar. several ki omute'rs lon) in order to capture all the anial 

life which is enclosed in thn interior (Samtra fishing). 

B. Oreat an& S.,allcr Rivers 

oesides tin hong, Bas.ac and Tonl,3 Sap rivers there are a number of 

sone streams comne.ete hydro­other tributaries and inde;endent which the 

,-raenic network of Cambodia. 

River _=a.i.s. It is difficult to deterimine smaller drainae basins. 

any useSooner or I.ter a flowage 	 mao should be drawn uo, at rate for the 
up 7'ijeqC 

recede from theland which wasof Fisheries. ', norally, the waters first 


the first to be flooded. Thar. are, however, numerous exceptions.
 

Broadly sneildn the waters of Ca-bodia can be divided into two big 

.areas: th area north of the Four-:3ranchces and the area south of the Four-

Branches. These two big areas can he sub-divided into two sections: tri­

:utarivs of the Four-Brancha;s i"& rive -3 inecordent of the Four-3ranches, 

1. Re.ion Porth of the Four branchs: 

a. 	 Tributarics of th, Foi-Branches -

On the left river bank: Thu Tonl Tauch and its tributais. 

On th;. right river bank: 	 T.e uk Kaxn:,ul, tie Sala Pr-o., 

Prek Kraboa and their various 

arteries.
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All the numerous oreks and bengs that are conmrocted with the i'Mekon,-g 

t'i Dase an.. the Ton!6 Sap have the same flood regime; the, aref l. 

flooded. at.,).bout the 15th of October and have belmn to emptT nn the 

15th of Jan'-ry. 

b. 	 Inde.:nt Rivers Flowing into the Four- .ranches :
 

Te Stun Chinit arc] the Stung Sen on the Tonl' Sap.
 

hese 1w rivers and their numerous tributaries have conditions 

nLrticu]ar t. their rivr basin and the -oIt imrort-ant neriod ror their 

lowering is in January. 

Re,;i-, South of the Four-Branches: 

a. 	 Trib.tarics of the F'-ur-Branches ­

-n the Sout~;rn rezion as in the,4orth, we h ve two m[:. -arte­

rices. Ih ,se at,": 

On theief- h.-d.: of the .ckon, the 3tun,. 2anam, and 

on bank of the aeac, e Stung Sa-iran',. 

both of these- rvern erd. at Chau.doc, To t.:,', :,ust bI: 

added thc. Lu,:-iac-iam wL;.ch serves as a re u:,l:tor for th(. 

bi,- lowland area which is situat.--d betw-n ic :'c A 

t Fron .-ll thTcse rivers the -,jter dofs no!W. bo.in. 

to rec-dc bc for,:- the -middle of January or the bcz*i'-in of 

Febrna:"y. 

b. 	 Rivers .,.n~thpeni.nt of the Four-Branches:
 

On th-: right bar.k of th .! Bassac, Jic.. T.aknau and the Tako
 " 

wich h1y,: [allin7 wa.ters in Novfl 0bor,
 

On tl_. 1.',f't bank of" tle '"e near am, e'Anlon- Reank
 

Pr,, the anld t1- Andoni 1 ol Pr(;I.
 

To t ic South on the Vitna ,cs" frontier, th. Prek T"'b, ti.
 

th .onj ior.. . ,I Lh< "ich Don. and th.'> Ra i, Tari.
 

The,,waters of all t!cse riv.rs recede. i n .;Jtu'"arr.
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LEADIKG FEATURES OF THE FISH FAUNA
 

A fresh-water fauna of :-reat variety and abundance has ,v-lo" .... 

Ca"bodia as a resu]L. of oeculiarly physical anot biolca4ical conditions. Tb., 

annual inundation of the v.st central plain ef Carnbrdia is 'in event o 

r-at j.porL:Ince in the life of all the fishes. As the streami b,-gin to 

;,dse v b.ds, and connect'.ng tI 

butar nond.s, the lakes, swaimns and marshes that had become r"ue-"d 'u ...n. 

,. rotracte.' ,ry s eason b;come accessible to the fishes which ollow 

• and fill t 	 flow into the canils an C. tl­

• co. h: rs. -,the tine the indundation has reached its h-J.i)ht th': vast 

of th.a..oit " With the fa1i.i : o.'" fiches hcave spawned. f 

the flood w-aters, the adults :ove back into the river cl'.inrils, .l.... 

th- youn ho follow in accom]anc- with their rate o' :ro th an roen-ctive 

nee~.. The lo w.,,terr,ive orotection to the ynoun:, whi n. .n-eser:] 

have a rarind rof an.' many attain maturity in one year. 

Outstani:.-nR amen7 thr: fr-s..-,;ater fishes are the Cv..rind ._nt o 

rh~i ch are nost numerous :1s r,.;:ar.is. enera svoeci,'s and tet atth,. and 0. 

aibunC-,.r.. as re.7,-ris in.ivi:lu:ls. of the -eoner'a are peculi,:r to Ca]:­o:3-te 


bodia, :so.ie rangre into the c.tL t4 .,1c13 rO,,i, and the Irido-Auetrali'v. 

.rchiplaoo. Diere is no 'obrook, r:i.valet, river, canal or lake in w'%'.ch 

the fa:ij.ly is not rcoresenteri; e.inrl. at net or trap .vay hrdiy be drawn an­

whcr:: a a.. time ~iout *.ri.ljir.. or .oucies. s:neciesn 	 one more 3oi~ie occur 

i: incredible nuv.ibers in crti-n places at certain times, others .ay be 

found 	onl,, singrly, anc several :.t,'iking snec.ies are as yt known from only 

rtl. s-r :cim,::s . The vhoc <-a-it of .. cvprinoid isi',ize:n: fishes ,-Anm 

b- Paail--.. in C:mmhbodia .ro:.th,'.ost d""inut,iv , only 2 cm. lonm., :o t1. 

colon;,l Catloc.arpio )eculiar .... nd w'anhsiamrqnsis, to aila " 

;,ttai _ en:t'h of 3 and bet la: s.ert of the famil:'.P vieters iav the t iber 

Flo-I th; vie'.oint o£' the iolriestic food su.pl:, the familir is of incalcuie­

-uli.uportance. 

A very "uro!Q.inent leoent in the fresh-water fish fauna is the loachs,:: 

'obitidae). Several gener', are neculi-r to Ca.bodia, and a number of 

Sme1'i.s .belon;in7to r7enera wi, ly distributed in southern Asia an:r ti,: 

9 This chapter is largely based on H. M. Smith (1945), The Freshwater Fish is 
of Siam or Thailand. 

http:fa:ij.ly
http:r,.;:ar.is
http:connect'.ng


indo-,,ustralian Archinela.ro are knowrn only from Cambodia and clos.iv adja­

cert re..ions. These fishes are characteristic of mountain streams, where 

Uhey b'y themselves in sand and gravel. Some, however, lacking the bury­

in h:lbit, are found in l;rge, muddy rivers and -ven in laks. They als'o 

enter into the local catches. 

Another ver, co.s1.icuu. feature of thle fauna is the abundance of cet­

.ses (fehomati or Silu-i) as reards both siece5,and individuals. 

Some of then ar' found onl in mointain brooks, some only in the larzc 

rivers, a '1 : ome throaghout certain river basins fro-, their hac-iwatr:s to 

t1,Phir hracnish-wat-er ouths. Two Pangasiids are a-riong the larg,-mst cat­

",Lcs th t s,.rxcies, a'-on<rP:t.. in e ;,orld, one AnblYrceo manois, is tee 7salle., t. 

T (Sisoiaoso-n.n.era U a MIn one farily . iavf: thoracic arhesiva .­

tus enablirwc tIe fish to cling to ston,-.s in svft currents; otheer -o-nura 

have thu xTrho!e indersidle of the head and the nectnral and ventral ins o0(i-

Lied so :-s to serve as an adhesive orFan. All members of one fa'iily 

(Clariidae) h.ve an accessory breathing organ, occupyinz a ca:vity on each 

3ie of the head above the gills. In one family (H',teronneustidae), genus 

Saccobranchus) there is a suuple!-,enta,,r respirator, anoar.Ltus consistin­

of two long hollow cylindeis e-rtenling among the muscles of the back. In 

at least three renera of one fa!.ily (Tachysuridae) coinrising several. sne­

cies the egs are incubated in the mouth of the male. 

T he tendency of certain kinds of flatfishes in various narts of the 

world to establish themselves in fresh water is manifested in a striking 

nanner in Cambodia where representatives of several soleid genera are found. 

of thee fish.:f-ir in-land in pl-ices where the water is always fresh; soIe 


.ire met it several hundred mi.les from the sea. Uio observtions hav. h,:er
 

::ade on thi- spawn.iing habits, e,7p.s, hatching and d.v:icoment of the .c n? o;.
 

those fre.' :ta'r flatfishes, which are worthy of sreci.l study.
 

Everv ,herc observable and constituting a s.ilient feature of t hr- .ish 

IJfe of streans, 1 ;ks, ;wamos and marshes are the s ornent or snao-,'. 

fishes, tie Ophic,.halidae, which are r(oresentrid by at l-,ast six 5.s'). 

http:Archinela.ro
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The Anabantidae (the family of the climbing perch) are largely reore­

sented in Cambodia. In some of the local Renera, the gills appear inade­

ciuate to maintain the necessary resoiratory functions, .­ind the fishes arc
 

dependent on atmosnheric oxygen, which they are able to a-oropriate by
 

means of acccssory breathing organs developed from the branchia arches and
 

occuoyinc special cavities in the head. These fishes are monogamus and
 

blow masses of glutinous bubbles for 'he reception of their eggs. Several
 

members of the family are a-long the choicest of Oriental food fishes and
 

several are among the most attractive of aquarium fishes.
 

In a preceding para-raph reference was made to the development in two 

families of catfishes, the Clariidae and the Heterepneustidae, and in the 

Anabantidae of respiratory apparatus accessory to the gills. In the Cla­

riidae the accessory organ, occupying a large chamber above each gill cavi­

t7, is an outgrowth of t he fourth gill arch'P and consists of an arbore­

scent structure that provides a large surface for the absorption of the
 
ftmosphcric air reaching it through the mouth. In the Anabantidae, a simi­

lar organ, arising from the fourth ill arch is composed ef a set of suner­

imposed leaflike plates, which afford a large absorptive surface. Ir the
 

1;eteropneustidae, gen. Saccobranchus, an entirely different accessory 

breathing organ is found. Etending from the pharynx among the muscles of 

the back on each side of the veftebral column is a lonpg cylindrical tube, 

richly supolied with blood vessels and serving as a prirmtive lung. These 

tubes, into which both water and air are taken and from which water and 

air are force', by muscular action, enable the fish to obtain the requisitu 

olantity of ox-!cn while iving in hot, shallow, stagnant ditches an" in 

other nlaces where the wate- does not contain enough air to support life. 

Although thv. Ophicephalidae lack the elaborate air-breathing origarns iot 

ithin the aforemcntioed fanilies, they have a large suprabranchia cavit:7 

lined with puckered vascular enithelium, which serves the same purnose. 

It has been shown by rpeat :d observation and experimentation on the 

Clariids ant auabantids that even in well-aerated water the gills may not 

orovide nolurh oxygen to satisfy the requirements of the system, and cluath 

u..y enivr-e in a comTarativly short time (20 to 30 minutes in some cases) 
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if the fish are prevented fron going to the surface to exnel vitiatod air
 

and take in gul'os of fresh air. 'Ic may recognize here an evolutionu-y nro­
cess that in tirqe may eliminate the ills and mlake these fishes entirely 

airbreathing.
 

Associated wi.th nossession of air-brea-thing apnaratus is the abil.i7ty 

of some kinds of fishes to live out of water fer protracted Deriol:., i t"., 
resniratory charibers remain moist. dndrer th, stress of drought, wheln tlh. 
waters gradually evanorate and Pon-is and small streams disappear until the 

return -)f the rainy season, somce of these fishes habitually rro deenr vnod 
eceper into the ::.iud and ultimately occury damn nockets, at. depths u N) to -. 

meter, wcerc. they sestivate. Aestivation in the case of Cambodin ai ­
brcathing fishes consists of enforced inactivity and gre:tly reduced ita­

bolism whilc they arr buried under narchcd earth in a stratun Oqf :utu(_o 

drurin- the dry season, the 1iit;d nutritional needs of the systei b,:.ng-. 
supnlied by t1- absorption of stored fat and other foel material and t he 

vital process-s being riantained lar.-cly by the utilization of at-iospheric 

air, which reachs the r asir-t)ry chambers through the cracked or porous 

ovorlrinr eartl:. One ca. iIcinc th. subterranean traadies that may ocour 

wie the. dcsication of the soil is continued beyond the muddy ',ockets in 

which the fishes have tiken final refuge. 

One of the striking phenomena connected with fresh-.water fishes in Car­

bodia as in other Oriental countries, is the sudrien appearance of Pood­

sized fishc- after a torrential dovmpour at the beginning of the rainy 

season in a field or swamp bed th-%t has been dry for menths and cut off
 

from l-ny ,.'itorcourse. :Jhil. this is mjstif.yrinr, to t hc uniniti t.td, it is 

ea:.sily expl.aind wh.n one recognizes t'-o nresence of buried aestiv.tinu; 

isheOs, which nek.-crly thuir w:.' to the surfac, when a copious rain 

'i.oo 's and softe:ns the dry soil. 

Th{ ability to brc,.the atqnospheric ,.ir and to exist out of watcv for 
considlerablc ti'.e has l:d to another extraordinary habit in Cltrias A'u, , 

0hioceohalus ,nd other fish,:s, nretmly, the voluntary leaving of the .i, 

and traveI.nso on lane, sometimes across( dusty roads, 3omcti,a.s ov,.r r 

law..s. The i-ipcllin_ influ-,nco may be a desire to find iinroved 'y.ic,. 

c.onritions, to seek a better food" supro]., or to <:scap,,:; iunis. P:-"r 
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body is maintained in an unrig',,t rnosition by the paired fins. DIXtai]. ac­

counts of actually obscrved ncrfor;tance, of Clarias batrachus an,' Anrts"as 

testudineus can b: found in tho anproria.te, systematic discus:-;ions. 

Mt?ntion has be,, ,madoj of the nrractice of oral incubati ,n in tl(eL G,-I.bcn­

ian catfishes of the family Tachysuridae (iriirtAc). As-ocivI:.ed 'itI this 

habit is the ,:istenco of secondary sex.'al charactristics in both s,.:es, 

cnnsisti in the male of a longer head, larcr oral c-Lvity, ror,: r)ty.er­

iour in;(,rtiln of pectc.' Ind vntra , fi.s, an: smaller vntral f'rs, Ari. 

the :evlopn; nt in th. fi,,ale on the, inner ventr.:J r,-es 0F necul'.:ir na !.z 

.,hoh:r., fanOe V-AiciS ith the' sne.:c.,s. A consequnce, of oral incubation is 

,!.t, thu - taken . of L:gs, roCv:ntC, f o ".1in>l 

out of water is by lateral iov.rn.nts of the tail .11.s sw.. i,., ..

mal, havilnl in baich e ­

-"ti., hatchln, " e.nsues and the fYnun- lea,-vc his;, mout- aft,:ir t>.:' absoinnLo" 

of t,he ,,olk-sac, Si!,ilarly, in the f:,mnle flinr b': co.C , a_,, xore 

-Jf.icult witi, -he"- ,rovl.h of t1. enormous !:L:, n is rt,,c. rd'loi.it 

.,rn th. digaostivc or T, i- a-L-c o cOmprel-ssed that t' becomic nonfj'.ee i, al. 

.i.! no food cn entr th, t-oinch or Lnt.'stin.:s. it nat'..,lly Co].Los that 

':rtb.,I iti th cts ." lai!) and t.-, erotracted hatchin : -irod i , ov,.lre ' 

both m-it,..nts become nch ea iat'd. 

Onlyighlichts of the 'c.teat 1ivc-itY of Ca:bodian C-ishs could b( 

riven here. The comosition of the. entire freshwater fiuna of indochina 

ru:7ro'sts that a connection uxistcd in the past betwef>n the ;ast Indies, the 

Lalo " Peninsula and Indochina. gr.at river systen, the Iforth Sunda Iivcr 

, 'aine1 ]rorneo, Sumatr., and Maly,, and ,nothier drained the Ilochina ne­

ninsul,'.: t~he flow was orthwcst to Southeast. :'i!1-.istribvtion su5 7y3 

tht. stram canturc too!, slie beLtrun th--se larc;e rivcr 5rvts , 

.M:,non{er~a arid the cLi l'ubs:quutlatic :1n,(I daphic cisns pr.hc.. 

f anuna in Ca.i'l-dia which :is one of th:e !!os: v:x,ied and intorest-.e in, ., 

wo rid. can s:en tro: t:-iblez ;low th'at the nL,,iber of cornlrio "­

ii "r s';ci.s is very l.-r:e!- l-.er t}i.an in most other f.sheri.;s of t,,: 

worli. isvrth. l.ss, ',:. .n-cioal sp,.cis in th, c.,tch (mvd :: i t}. 

rhaps 1315oro .iow 

J.t be the 

V,abl) co!:m.,ri:., onl~ or so , minly d (,]. ',:!s 

http:nonfj'.ee
http:As-ocivI:.ed
http:anproria.te
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CAM 3ODIAN FRZvSH WATER FISH i/ 

Family and spoci., s namc En-l sh name Victnamese name C,.vbodian ii~mu 

CARCHAKIUIDAE 
Scoldiodon :iorrakowah ...... Shark ...... Ca nha- ....... u 
(Tzus3cl) Trey chhlara 

PRPJTIDAE 
,ristis ,mcro;on Latham .... Saw-fish ... Ca dao, Dao ngu LfLt 

DASYBAT!DAE T
iajbtJmbricatus ....... Stin c ray ... Ca du~i ........ LnLtT Tut 

(Schneide r7 Tiy I 

Dascvbatus : Chabanaud. id ........ id c. id. 

TE I. £ 0 j r' E I
 
TfO PTERiI DA1E
 

.tootevus .... ooteru,........ihat,.xback. Ca that lat... rrc tr
 

otoot,,ri~ts c.,," a /. id. Ca ....." (~i.) ....... co.. 

CTT',TiDAE 5 s 

Y niv l,.ochir........ncoyw .... Ca top tuoi... 

""_ _ "'"c"c dilus .. .. Ca top........
 

Coiliaatos:v croJ; 
~e~zt~aC : Ca mong CA .... M M.I...... m2 

Tr cho'n Tcnh -iot 
OCrica; (Clu~vichthpys) 

_ionthus 5kr) ..... Ca corn ........ 

Clur,,, oide,. ibornc.:Csis (,131:r) Ca corn ...... .. 

C):r ,a (.los ,' k an,7j ia ... A!osa Ca imM dau.... cu"Lt 
-:jjlr7 Trevo'l: nI 

'I:,c(Alosa) Thibauleaui.. Id. Ca moi ........
 
Dura. Tr y"c.l ;7i.
 

C iIT11 A F 
oti >h,,.nono.vsa (Blkr)xj.. Loach Ca heo rung.. r 
,c-tiai ,oe:ta (Ylkr) ........ id. Ca heo.. ... m. 

Caho........ b u
 

-3-,]6i& ior']>, (Tirant) id. Ci heo .......
 

..,cr{t ons _s cno-rornv.nchus., id Tv i~io 

! S~ecic ~o"some econo:,-c imoortance. 22s/ Principal comercial .. eies 
,/See t en 0. list. 
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Fa-Aliy and sncc.s rin~rv zEnlish rI:iLMC' 

cYPRTIUIDrAT, 
(hela orivastroidcFs (Bikr) Kik 

.P-Lr~aThubucc. t's(3ir7 c 

Paral-ribuca siww-tmcnsisjd 

( c ~n t F ~ ~ acr o -

Cb.1"S (C r)Ca 

R:~3U~rt : 2 n- ikr)X/Ca 

L~~~ C1"rlAot>iUTrcn 

icio~ ri 3P.Ca 

c ( ~ -ch.) 

I ~tcP~'v3ic~~i (~1~:r2cc/Ca 

C~I _0 n~ 

Vit.:trr'W~2 nami,' 

Ca la tre... 

Ca thieu...... 

rua .......... 

18ng-tong.... 

13 ong ..... 

uong 

.... ... ...... 

Ca h^ 

M2 

f.T1~jrn 

l~ 

TJ1 

I-a 

)ZAu 

va i 1 LtCa 

.ubvryichthStrunc atus 

trgu-trau.... 

id. 

X, 0c; I i c,,t y s 
J. 

Pnl-rhYCI ~ 

LoDnei 

Ca kay.......... 

Q4 

Troal r.,a2. 

7~~~ 

11r)\X/Ca 

,! 

1.nnh banli.... 

t',,jn 

r fJf tT4 T4(1; 

771TTX~fCa 

PsDo'k 'hiuj 3c: T,' 1 

__ __ 

O~;t~>!~s 

ik 

V. )X 

mA ........ . 

Cd rnA trang ..... 

~~~~~~Calui......j-'~TLf 

Ca m8' tran: .. 

Y 



-11 C­

Fa~mily and snecies name Enf'-Lish name 'Jietnamesc name Crtcbodian na ':-

Osteochlilus tri,)on.s (i31kr) 

OsIteochilus C3D1lnleira 
Vowle rCa 

Cirrhinus auratas Sauva,,.e x:(/ 

linh son....* 

Ca du6nr ... .. ~J~. 
[rev T.rniol 

2~"itsJui!:.ni Siu-vape x/ 

Cos:-ocliilus iiarmandi S-auva,,!o 

Ca 

Ca 

linh nho.... 

du~ng bay... 

irey leonh 

c1lJn1.1T 

naTal_'vcc doC( C. V.) x!Ca ngua ........ 

Cyclocii"ichtlivs (noolos Ca c~c . ... . . .IttMfl 

Cvclochc-i1c'±1'pr5 aog~on(CV 

CvclochoiliLchthvs -arllma'us( c. 

Cvcln-',EcAiijcht!:ws_--,vkon­
*,,nsj-F: Fowier 

Puritiop1ites rotz~o 
(B.X/ 

Puntius ioau 

Puntius brevis (fllkr,) 

Puntilus !. lu-1 (Llkr) 

Pu.ntl l~. ornhoiW<' (C.V.) 

Puinti.wu,_brw'ioirl(cs (I .V.) x/ 

Puntius 2-, - -­, (3i-kr) 2S 

Punti-us (clonm;atus (Scale) 

Puntiuschl(uL) 

Puntius altus. ( 'lunthrxj 

Probarbus ulin.Ctr 

.) 

Ca 

Ca 

Ca 

Ca 

Ca 

Ca 

danh *.,. 

danh-bonj­

do inang 

tra dirnh 

tra dinh 

he *......... 

sc*. 

J1~~P 
roy chall.enr 

, Mfn 

Tr k1aho 

Trrz7y tra sak 
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Fa-ilv and l'prcics rarq:. English n.m-ic Victnac-. na;i: C2 oi a nalr1a 

~a~ntoc~aius mlanocAcrus 
73-1 Kr) Ca hoc tr3 .. 

3arb-: ctl lv,vis (C. V.) Ca ba luoi 

Labco axr Fowxlc r 

Laba3o (1brulius) chirysophe­
Y--adion (.31.1,a Ca et ** *,TykaCl 

Lalh-co crythrornterus(C.71.) 

/Lbe'uol Trit, s-nonyna 
n)rohabla Ie C-L £U Yriirus 1ur!,'-u) 

,~.7Ca du~ng ....... Tr(v prTUOl­

f.'i:Lzorhin sioch; jlus 

TVIGa2tu bO Po't,. Ca 1-lnh d~t .... 

Thic~-~tth:;fl~fr(CV.)Ca linh d~t 

Ur%-Gyrinochidloo,, Pcnnrocki 4r 
,3!i-.-oeFowlcr -Ca mey, Ca Sng ).e, 


CrosochiJlus l.atius(H.B.)
 

C"ossoc'-ius c-obituis (Blkcr) Ca linh YLut
 

Crassocilus Fnatbo-oo-on
 

(Wecber ct dc Dea=Mor
 

irant 

CLU IDAE 

iaillaf-o attu K1. 'SchnL)bcj Ca 10o........ moT
 



FarIi.IT WCc.Ls rianr.o EnrLirh nr:.- Vin:tn'cs ham, C.-.:borlian rngri" 

~r]oc~on '.c dinemahitlvs)-n Ca ch.n ...TF 

u.:Irus bokorensis L 

. o . , tr ,. Ca chin la .....
 

C ]lici.-us bi-''tculatus( 31. )x/ Ca chin bgu ....
 
, '.nto.':rsschibxides
 

<2]-Kr). Ca ch n :ai: ....:/ 


Cr,-'tooc<:.'u C .
totvcv_ 


Crvtot.r;.t3 apo :on( Blkr)x-/ Ca k6t ......... rl
 
T:y . s 

Cry"V')to'? t ,~js ;cr:)n,:na(31kr) Ca cheh ........ 

Cz.1,r) oot ml -,b ci rIrhi s ( C . V . 

FLOTC FO)'.
 

. 1lkr 

Putu~s( 3iLkr) Ca hu ..........
 
P a , - i , rm va us 


,._o ,.anr6..rsi Ca tra chu6t 

;i': [ ' b
 

CTai. .- xA_ Ca dua ........ Trey ora 

PAa, If;olliranoIon 1Tm3 T3lkr 

na__.__s_ Blkr 2E/ sdt ......... Trvv shvF:tnicronre,,a Ca 
C4
 

P.:m..,: Su'_tcli Fowler 2 Ca tra UTit...... 


P- 'l itrA~I Ori Ca vo^ di:n...... 

i.-nans.n ud i L-1: h ,% -u 

: . ; : , r t : .C a V ,,........ T .'r r o 
l m -;
"m 1 ScLr~ 'i~on';r:.- i L'~ r'*

Ca v( CO ....... . 'o prii.u 

~',. " SilLth 

" 


"~~t)*laJ:L 


P Itl. C kr'' 9/
11:0 .na 
Trcy pr,% 

I'. .-ti fro11sL; 


*J Du' vi 

:.'ro al.,:.u3 cultratus 
(3qt7l Ca, sat bo .......
 

http:al.,:.u3
http:Crvtot.r;.t3
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Falriy ,1nd s3necies name Encliish name 

?an~acanocoi!s Chev v x/ 

BACARiDAE' 

rt-ostornul, p. 

ARIIDAE 
,"rius ,nicrocenhllus Blkr 

C c~vrc ~rCa 

Afr~dnij .elodus (:lC chlearis 
Fowl er 

-"ensis 
3auvxa e 

;ernini-lorius borneensis 

i[emdpi-wc1ods sia

. , , acrocephalm 
3lkr. 
OStC'o 7C:miCjoIJS '.Alit!.iHS (I-) 

Batracoc ehilus >ilno 
Ha i.Buch. ) 

BAGrI~DAE 

acrones niriccps (C.V.) 


-Tacron s. j.icr:,cat-.1-u-, lcr 


facP~nl:S vittaLtu (Bl.) 


',c ro s 1.oi fi (Thcr) 

"facron(2 Jvyckii (iiLr) 

a _. n,_- (C. V.) x/ 

.E crcn, n'Ki-lce' C. 'J. 
..a :rchth~ys h."m:'.,.looterus 

,_, 


J v.oii" macropterus ]Blkr. 
' -3 icracay i hus b ] 

,et-rob rrus '.oco)rti r;ikr./ 


Loo .,:ssis al. 

Fo wler 

Vietnamose name 


Ca hat, Ca du 


uc 


Ca uc 

Ca uc
 

Ca uc 


Ca uc 


... 


.......
 

.......
 

Ca uc gao 

Ca chat 


Ca chot 


Ca chSt 


Ca chat 


Ca lang 


Ca lang 


.......
 

....
 

.......
 

trau
 

.......
 

n, c"ambot'ian 

T
 

Trey kailc'oc k2andor 

u u'trey cnn±hnl',
 

Trey tas,,]. 
Ca lang...... 

Ca ch6t 


Ca ch6t 

Ca chat 


Ca ch6t 

Ca chat 

.......
 

...... 

.......
 

.......
 

.co.laris 
. . . .
 



Famly anA snecies na.io 

SYBRKC'!IDAE 
1on~opr~t-:r.i al'bus (Zuiew) 

S'.rbranchu - 1 c ,altnsis 

OP'ICHT,tY1DATE 
Onhchhvrto~oma 

~c~coP~iboaja (31!-r) 

sco~c~~oci ~(Ca 

'rro:-urus strcnry1r:ru.- \r, 

Zntyccanciloidc-,s 

Ar mhs'~c!ur i 

narcioptrus cctuntio 

trc.1,o 1t rus_2uaffon i( C.-V. 

Pol'.r-qu7, lon!7-.cct oralic 
7'TWrbr et D-- '3:-'aufo-rt 

Pcl1vncrqu7 horneens~s >lkr. 

OP:TOC;IT--AL DAT 
O,-jhioc m~ais~~aSnake 

~ 21. ' 

C' hi. F.ur,l micropl)'te 
( *". C. V. 


0 -,iii oc e ial u,- _-yu;clano pt(,rus 


- - oc coenhalus siamem.fsi5 

(; 1i 0c. 1 -, a1U-,luciuS 

-Ervlish nwiri 

!.5,0. 

id . 

Snaike ecl 

Pipe fish 

Not fiSh0"le 

I.Ca 

alf b-ak 

Halt)(1 

i' . 

Thr,-a'w fin 

he-ad 

id. 

Snake lioad. 

d 

ict. 

Vi.taus nrtie Cambodian nrtmc 

Con luon *..
 

Con LAuon . .... * id-


Ca chlnh ...... 

(Ca ngma .. .. )Y?1t 
=4L * . Trey kabo 

Ca 1-hai ....... 1 
Tre:v rhtrnunir 

nhai ..... 

Ca kinr .. 

Ca kim *.... 

OCa chect, ca phllen 

Ca chet, ca p1-in 

Ca I-oc * ..... 

Ca b~ng . .. .. .... I'my chhd~lo­
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1
Family and ~vtcLsnw-a 2ninis naine Vi:ctnaric-so na,.,i: CL. (w narie4Ian 


A v'A
3~CrID A F
 
An 1at';ttincuz (o1 a/ l'b nerch Ca re d16,rg ... yJ~'
 

Triob-onoclus trie honterus 

(unr)Ca sat........ 

Ctc2nonro vittatuus, (C. V.) 

c O. PO"7 ... IIA--o 
Lrit ci).pier chein ~(1.)Ca ...... 

't.iJs~o1lffi 31.r. x/ c on.... U tAI 

is ( z/. Ca :c.n r:ylata. 

.v~;~afl
* ~so'a20Ca suu ........... Ln L t

-71 c frr~ 'ama 

- e-dw n.U'dOSUS(1~r-')Ca hxian,) lai . 

as:to~~c utUS Ca r8 bi~ Na.Ci (lr)I1, 


1,O3OTT DA E 
DTnids'co:i (3T) Ca huong vgn u CV** 

Tl- y L'l; 
%.2OTTD)AF 

Toxto~ i Shooting :riarg ..:tcroi'.' ntvc fs-Ca ro 

IsCo.,:RI D)A.­
1-.'L52.orulC~i:- (flbO a. t hu.....*.. 

.3oL:'::s 

( Sch!Ji. Ca lon ban .. 

LL randCa la mit1 

mlll:;sus0'ier-lmJs Ton.qur fish Ga Lhai trau 

(T1777-T Ga bang....... Trey damnrc ,
 

Ca bang mu 



Fa.ily and snecies name English name Vietnamese name Cambodiar. name 

H4 _CHODFLLIDAE 

llastacombelu3 
Lacc} ,de 

Istacerbetu 
?iastacembelus 

armatus 

f.vus (ora) Spiny 

)Iar~us(Gunther) 
Eel 

Ca chach 

Ca chach 
Ca chach 

...... 

...... 

... 

Treyvchhl aunh 

Rh-r-chobdella aculeata (B.)l Ca chach ...... 

TETRODO"TIDAE 

Tetrodon (Ci %.yracion) cam­
bod1riensi5 Chabanaud 

Choncrhinrs 

Pulffer Ca 

Ca 

noc 

noc 

........ 

........ 

Troy kreiwot 

U.dltumlmr. 
Trey kremot 

!/ The 3y' t, of classification u;, i here is that found in Chvoy -
Le Poulain (1940) since no r, fer(nces for establishing later syn(,­
iomics were available. 
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FISi;IkG HIETHODS 

Fis in,7 tools an I met o,.Is in an.,, fishing industry, wh,.ether hit?:y'. or 

little iw, triali.ued (Ca boc.i a) d,-.:lon in resuons to th, snec 1i.ic c0, 
Itti ns of the .".e:'.and t, biology of the isb,. of a r.1 ion, it is, 

tni->cfore, not -Trnrisin,. that one may 7incl in Ca.ho,Jiia so.-e very :3Dic.lai 

a vtever.. inweninuo fisfin. im- .ments to . mtu,.nar-! .... ir'>a ly 

dWsc ribe~d. So', e-rc- !'ound only Caboria, oth, rs " .i+,er the s:i..v or 

sil:1r to t".ose 1,s, i"n South J.st Asia in 7wneral. 

4,1ilo it is difficult to drawnv _,.strict oividin.- line bctwecn subsist­

:-n, almosL evrc, rural Camnbodian, ani (_ormercial,:,rcised by 

fls!in-, nroc',f onl.- :iay omerve that the div-rsific-tion o' tools :nli.cs 

-iostlv to the: subsistc:nce .ementof the in IustrY. In contrast, ,7,mieTr­

:il f;r',eri s <mnlo- a fewoI, ofte_,n l.Lr-,< scale, types of insta.lations. 
. 1 o' an fishin,, will first.tools sibsist(ence artisanal be riiscuss-,d 

.3ubsistence Fishing Tools 

Harpoons. Five, trec., two and one prony!ed ha rroons -re usen. rhe 

fiv n.ron -m] type made of flexible l)-riboo strips is suppos. to scoo 
-r,at.r than to sTcar f'Lih; th,; thrue prongd harooonrc,bl the ,skimo 

eistcr an,' is used to ":rasn rather th;,an to sn-i:ar the Dr.y. ?wo anl onr 
roned i.aroons .re mainly cnomloye-d for svarinr the larTer ctfisi':s. 

Han:'linm.s. Various im.ietho:I- of hook anl- line fishing arn oractis2<'in 

Cmbod La; froni the minute barbless hook for small minnows which are fl.ickecl 

it the- bc..t or onto tlh: :-oek to lar.-' hooks fo"' two to thre. foot eaah& 
a.. on,.. - Liv, ad 1.a, batit is used. 

Trotlines. These consist of a c-ntral line from which threro lri:; a 

ofbr leaers -.t hook usually at onf, !:eter intcrvals. 'Telin-so' with 

j :v"~ na ]-nth s:.ve.r.l hundred meters; th.y .a.'v h set at the bottom 

or '" - i trean, supnortcd b- floats. The bait varies but freouently con­

cis ts of s:w1. fr-.shwat :r cray fish. 
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Fish Traps 

* 	 (a) ,ovin7 TArs. These are sieves of bamboo or netting, of vLrious 

'-eIg, t-.L or-vithout a .hamdl .T here ar~e also. circular.. re Lain 

ing d vises (An..rth) ono £ open underneath,of to two f:et diametkire, whici 

confinc tho fish during communal fish drives at low water. A row of .wadin., 

fis'%.-men causos the fish to ju'p or otherwise betray their Tresence. Th J 

.-ipruth is lowercd quickly on the spot where a movement was observed and 

the fish is extracted by hand throuph the narrow neck of the trap and placard 

,.n :. creel. 

(b) Stationary Traps. All follow the basic principle of a m-aze: the 

fish cax, enter in one s ns,-. but should it find the entrance again, it is 

nroventcd to ue it for escape by bawiboo prongs oointing into the tran. 

Zo:mie have; s,-iriln :ntranc:.s, likc. thc cylindrical lop. Some have a double 
-or tri l ontrance cha'mehr (Son Trey-Kauche). ?hey vary in size from 20 

c:., in height to svoral m.ters and they are mostly used in conjunction 

ith bamboo barr!-:s wi.ch serve as dn rs to direct the fish into the traps. 

Cast icts. This typoc of net is found in Polynesia, in th. Caribbem-n 

a. well as in 3outh Aast ,-sia. The nettin7 is li.ht, the ed-;e is weif:hted 

and 	 ha:s a nurse string7 for closing onc. the net is thro.'m over a school of 

fish oft,-;n spotted froM the prow of a boat. 

Lift Ne.-ts. Netting is suspended in oocket or "ag fasdhion from a fork 

of .. The lift net is either from a 'oosition on th-: shore, orwood. mrked 

from the bow of the sa,;ipan. Larc -quare liftnets, with sides of 10 meters, 

wi.'1'': observw.1 around :ratie and Stun' Tri.n,; they a]rca v, , serv, for small 

0rcl..: cor;Viercial fisheries. 

Gill Ieto. Floating, or anchored barriers of fine nettin, are placord 
.n t.,- u.t.r like o ,nce in which the fish entangle their gill covrs (;cn&. 

T',h ar:, uod in faiilial or subsistnce fishing as well a.3 in commercial 

0s anir'. cora. in various sizes un to 40 cm. stretch mesh for large. 

catfish. s (:-..e Reach "ind "on;, Kolran') 

Thso ar: the nrincipal basic types of subsistcrnce fishing gear but 

it r.-mst :........ mbcercd th,.at thow differ slirhtly in different rerions and 

t!h ,t thor, are -iany variations on the besic types. 



Cori..ercial Fisihjn-. ear 

four princinal of andThere ".,,r t-cs commercial fishing acearmethods 

.unoin Csabolia: the the Bara-Y, the Day adthc; 3Samra. 

Scines. Lar:e haul seTins .Ith or ithout bags of uio to two kilometer'3 

" lon-th (Uon) are us,-d on til, lreat Lake rd on the ',ckon.between Kopon;-z. 

Chamn and Phnom Penh. Z.inlaccments for movable capstan heads oist along 
.the river shore and groums of coolius who may share-crop the catch mov 

6o.if the river to draw in the seine after it had been laid out by boats. 

A most all nets arc made of Rati fibers (Boelmeri& nivea, in.e Thmey, 

Khmer) and arc treated with betcl chalk and the bark of Smach (elaleuca 

loucodendron) and diverse cold rinsing and boiling procedures. No reu.,la­

tions for mish size of the sp.:.ines exist aid many "young of the year" are 
t.rcfore captured. 

Nets arc" dried on drying racks on osts in the river or lake or on 

shore. One. kiloneter of net requires 500 melters of rack, a prooortion not 

of.ten adhered to. 

;,5filon nets were tried bir a few fishermen and discarded as less suitable 

than RmLie n.ts. The reason givon wvms that nylon breaks more easily and 

inflicts creater damage on the fish. The first of these observations can 

be doubted unless the nylon nets in question were exposed to the sun which 
renders the, fiber brittle. The observation of damar., to fish rmay rest on 

cood grounds. Since Carybodian conmercial fish rmen try to keco many of 

their fish alive in holdin! cribs, Nylon thread certainly can inflict 

,lcn'oypor and sharner net marks than the thicker netting of vegetable fiber. 

'2ish thus wounded soon become fungus infected and die from osmotic st: s. 

R.com .ndation 1 

It is recommndel) to studir the feasilbility of ro.mlating msh si,:s to 
allow ,reater 12scaremont of "young o' thi. year" of large species 

3 rra.-es. .'riy thousand tons of solit banboo are u3k.d:: annual.ly in th'.: 
more,- tha-n 1,000 kilomoters of b.'prrazcs put u-p in Cambodia. every year. 
b>oo fences, l.r., and sm.all arc cl.1arlvth.e most imnortant fish catching 

http:annual.ly
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device in Ca-bodia. their umu oW.s one serious conservation orob.cra which 

will be mentionod after a description of several barrage types. 

.mboo barrages :-Lrc made in sections and are strung across smaller 

- rivers, -cro-s arms of tie Tonl Sap and across many a nrek or lake outlet. 

-in the large rivers they are su)oorted by large woodc, posts, in the lakes 

,:.nd on the fishin concessions which they enclose, their support consists 

o: smaller Doles placed at intervals, ith bamboo fences in between. Dif­

-fe.rcnt-sizcd trans are nlac:rd along te m at intervals and at all depnthq ir 

orser to capture surfac,-:ni.dwater and bottom dwellinF, fishns. 

Some of the Largm.r river installations cost more than ono -vni].l on ri.ls 

($35,000) to erect -;.v,ry year. The surroundint of laraoc areas of inund.t, 

forost for other than river fishing, :nay be equallv costly. -

Bcxidos bparraf which ..,nclo.,c an "r,:a or stretch across a flowae 

Canbodians al.so us ,, bre sWn-s and leaders for'7!-boo o- ontranment 

'evices somewiiat alo'.r the lin-: of large Fyke or Hoopnots; the nz.t )ortionr 

binp- rnml'ccd (i-.ntirn'ly by bamboo. 

All. barrm.T:: must be (but :e not always) take-n down atttle end of the 

fishing scason in iLxy or Juno respectively, to allow upstrcarm mfigration of 

the fishes at the onset of the rainy season, and all river barra.,,es r.ast 

nrovide a nassag. for sarOipans. 

It would be' a worthwhile applied research uroject for RKQ,Fis ,n es 

L'o'.ch:ician'o to fi':.nd out whether some of the bamboo inst,.lations could be 

rc;,-laced by netting. This Ias the advantage of being more ensil.y re-i,%Th] 

'-t3 need every year,-- u.. also not to bt., renewed they may even last thre--. 

or four yo-uirs. Their i:,itial purchas., Price is, of cor-se,, ,ue, b' . th .n 

te annual cost of b.-mboo. It is possible that their usc" cou, he-aviseo 

in some 'lac,:s where barr;'vs ar. us :.d now. 

Consid.-..rin - tie nabure of Cnbodi-a s fishintr vrtors barra.'s ar.. '. 

na.tural and efficient way of cavturf. Thoy are ov-n too Iicient, :,,­

csijuso theC individual st-ves in the banboo fences are Dlacecd at two to thr.­

(at most 4) cm. intorv.ls, som-tir'soven n*.rrower. Thus all or almost a.. 

the .ish in a r..-.,ion ar:.f,.ncer. in -ind captured and no distinction can b­

:iwzdc. b-'twoen "younil of the vonr-" of th, species where ,]ercnta;;c s~oul. 

be llowu.,d to uscao : 0 h-V: smtal. short livTd sD0ecios w1i;') ,ho.ilc . 

http:intorv.ls
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' 	utilied. "o easy solution exists for this problem; detailed information 

-as yet nonexistent - on the lifC histories of the various snecies in the 

catches may su,:g7St that the fishing caraaign be divided into a portion 

where the takiniT of all fishe.s is permitted and one where some cscapemont 

ltir young of th(. year must bo proviled ,even at t he cost of loosoing the 

*:,' atch of small fishes at this time. 

- Another nossibility for conservation may lie in fishin! with snall 

mshed nets for the small shortived species in one area and in other loca­

tions to e ect barriors with wid.y sflace( staves for the capturc of rCirrants. 

* It must be reiterated and stressed that these very tentative ouc-ecst­

ions for a solution of the 1,on-s-lllctivity of barrages are not as yet sup­

oorted by ad.quute studics, that these studies would requirc several yc:ars 

of wor!' by trained fisiheries technicians. I wn convinced thaL the nroblem 
"1ill roquir(; atontion within the next 10 years in order to safem..ard adc­

quate spavmin7 stock of certain largr species. 

It can be seen that this spawning stock is in danger if one examines 

the rercontaqe of imrvaturcs in the catch. 

Se!asonal descent of fish Immature fish in catch 

,rith the waxingnoon (Per ccnt) -

lst 	 3.14.
 
2nd 11.6 
3rd 1.r) 
4th 1.3 
5th 3.0 

This is a sururisiil.:/ ,DoO record for as heavy an cxnloitatinn as the 
.ani Fioscr, is su' pos,,d to be. Th, nicturo chanw.es, howew,"r, when 

o:(.'nc'S rtain 3'.cics which are in grx.t doi.wrtid ind fetch hii]: prie. "­

o, th. loce3l ,'irki.tst th.rcL,""•reen ,",of i-uqturos in th,; catch is 
r...Unxn, 7 ano sr)'ls ;reat d.n'zer to tho i-eorsistcnce of thz> s'nc:'cs as % 

cormcrciallv iry'ortant fish. to 1rit: 

i ; ~ 	 [ ­

http:chanw.es
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Soeci's 

CyclocheiJichthys onoolos 

t' Descent 

1st 
2nd 

*~3rd 
4th 

Innatures 

.15.6 
g9.2 
4 

100.0 

(%) 

Labco chrysophekadion 1st 
.2nd 
3rd 
4th 

37.2 
50.9 
88.2 
54.2 

Catlacarpio si-ni~nsis all 100.0 

0had 

In 1c)58 the nercentagc; of iinmatures 

increased over those, of 1950 for the 

at the 3rd and /4th lunar periods 

first two sDocies i.hile not & 

single spccimen of '.:: last, mature or in:.ature, was observed. 

The sanc trend, though not docunientcd by percentages, sems to p.aoly 

to Puntior]lits oroctozyslrn, Osteochilus molanopleura, HL.aoala macroloni­

dote., ry-tovtrus anogon. and somIe sor cios of Paniasius. 

1.,co.:xr-endation 2 

It is r.eco.:Uendcd that the, above montion('d nroblem recu.ivc serious 

0tudy .rith !.view to ro.?ulato dist' nce bcetween barrage staves, again to 

:.curn ascaoe, nt for future sa .ning and catches of larger fish. 

ys. This n,..t i 

forbidden in all but a 

tyoical of tho larger Cambodian rivcrs. 

few locations on the Ton1 San where most 

It is 

of its 

now 

catches are turned into Prahoc (fish paste). It is essentially a stationary 

trawl w.ith a s.-iall meshed bag. The net is kept oonn by the river current 

ustc'. of the resistance-to-oull, as in the true trawl. The nets ar, 
.u..anus arc. used as stabilizers ,vid fishing hcadquartcrs. 

:;.'ics of Dys (Uive to ten), !iach with an onening of 15 .1-ters and 30-60 

* -

lz.Aters long, arc joined in line between the boats. These installations 

strtcli across half or three Quarters of the river and alternato in their 

a roaches to the shore so thatl ,pas sing boats have to navigate in :j.zig-zag 

path. 
Days aru i~vers". from l4ovember to Fcbru Lry but th,: c:.,tches are mi 

.. 

eich orth dr.g...­th. 5th and 15t, days of thu Vitna.hse calendar - the 

. adiolof th, wrxing moon. Then the fish d,.tscend in waves f'rom thie .hr,-at 



Lke, l::,s 'nd bh.n-s uth the rapill.y flowinc waturs of the Ton)/ S.:np 

DaOr fishing c.asco in Fubru'mi : the cur.,.nt 4i,.inislcs. 

Th. '-h.s of tho nnts b.r ,.'ih ].0--1 em. ::t th, Ynd Aiini­_-ntrincu 

Vsh3 to A 3ur. 2n. i. thq ba- - obviously.a ta.t tQk :s il:.qh of I j;ear 

the [Fis'. t:t c.ntr. TV. la'. rz ont 7o to tho Phnom Penh markut and th, 

sm.ilLr o''nn to th, c np sit:s nf vil"::-cs on tho shore who mrke tP.iir 

tr-YrLtion-cii fi. .:st,: or nra.hoc in th" nroximity of the Days. 

it n-. to wnrkr, from th Poliowing M:b: th.t a fair numbor of . 

A.h unntur&"r: in the days are i.witurw sptcimns of Wtrium si e, to lar,(, 
S: C ,.S. 

http:cur.,.nt
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PRINCIPAL FISH SPKCISS CAPTURED B3Y DAYS 

F-mmily 9! Cam-boclianl Di!-L.,-sions of Adult 
'3ub-Familv 3ci,.ntific Na ~~Fish Caug-ht Dimensions Obser'vc-I.tins 

ucne Alosa Thib-au- Tr(ev P-ar- 20-00 0m Ahundiant towarK i~ day 
d~aui un .- of miLam~ionth. 

TTURDA Tr c,, 100-500 5 50mm Frnr:lyofLlodontichitys Khl:.anj :ixni Abundkant, 

d.iLnum, ia 7~oodl di:-nirIIs.
 

F,A.,A3 T DA ?c-asua- T Shvcat 135-1 0 rmn 1 0mm Ve-ry --bundant. 

.. &~QATDA~t.roan~2.sus100-21.0 ,Lrtq Fairly abundant. 
Cultratu s 

A'0al' iaaParal.-ubuc a Trey, Siny K! 120-130 TIm 0 Vo[, abna t t tl, 

tyn)us tir.ic., of tli -::n, of 
the not.,nodI or 1n-r'ihoc. 

ihramic~inac Ktrochiri*clhthys Tro y .h),niT 190-500 mm 500m-t .'vauda~ s&i 
.1cohirus ,"tc);- ' of adl.,tt n; n 

Cr riniic D ntnharobu-a 300-400 rvi 410mm F.i4rly a-bundant. 

Gro,-rini Drin lia siaaun -(,'y I..!n!h, a01'5 rl 200,Iun Vcry abundant at tin 

s;is Try 3teok ofL tm waxi!~ of th 

'v T!nnicht hys Trt:y 'ros 100-170 mm, "30mn .3,an as m)ova. 

Cri ni i--c Ostcochilus m-Tr(.-y/ ,r-):n 90-400 mm 500m kbundar--tt, fuw you-ng, 
lanoniura mor-il11v 3/LOO. 

o -rorin.-c 0-Acochilus vit- Trcuv7 Krom 75-140 atma 260mm Abundant at. iieof the 
tatus wax]j.n!7 of tli,; -ioon. 

~itGa irrhinus -tura- £ircy Fro)ul 1140-360 41 10m 3.n~a 

..... -n Cirrhinu5 Tr':y Y-165 200mmL.. Tha moatJ. Tu~n~n 	 6r.a, mm 

*.A1ieni Tr:r L!.-nhlr.cn? h jo 

,.)ru;IlcanaTrcv hna 100-250 mmA 700--ri Verr -ibun :nt i. .ur'tro-

* l)~~j~ 	 90 "airl". aburn,In, to-rocaii-55-	 min 

cthvs 	 be t. 'io nVC 

C '2i!nc~ Puntius altus Trey Iahe: 65-1250 rmm 2501mm~ 	 Abunsiarit,1.r r'o­
tion)I o7~en, 1 rm 

'>~inn: Pnt'liis bra- 300-400 lntn 30-0mm Fairl:y ab,.incani;t *.-
iloir'Srlly of ;nw-iun!i 



-1f') b­

3 ':?Li 1y 3ci.Ontif-L, Jn ati F5CL1Th Ij)Yf~~i 

- ~?z~t~usJVl-:CU3 r"0-300 )130.r 

/rjnan Trey Chu- 60-200 i~r: 250::,.'i l~iriy:h:l:i..,l 
M~~:7mcl krunf-Do~otc: o 'rc 7lil: 

vii Lr.~V~..7LlntI~f~ IUS90-300 3 '),,),am F:)jrlv"1 abrm 

C~~ ~OUi. - .)~LV~L.r.o(r ~~iV 75-30(. 00'i (SCLi! thc 

'L ~)A~ Cv ir,l 150-290 2 "Ir 3 50mm,- AbnriJar . at.n 

CQTRl'm-- IL5-'AS-I 501%Lnm 200-m Aburncbx-nt twr 
, of Ith. , cu of th.V 

'1000. 'h h( it r. 

*~~-~ ~ 45- 60 r-T 751m 3~ mb 

- DAYA 
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Recomnendation 3 

Th.it gear research b, irfor-ied to increase the selectivity 'f the 
Day, to ca Ature thte sm l], s-x, ci!.s w.ith oth-,r tools than the Day and to 

oliminato Da7 fishin r-vntilly . 
-The.. a-t are as non-se.lectiv ar. the barraos. Their suppression 

in ot.er locations than the Tonh ,. r.-Dpresents an advance in conservaticn 
,iractices but one should ce)nside,,r re-olacin theor, cv,.n there with fishing 
tools w-ich n!rn'f'it a greater sc.ctlvity of the catch. Such advances will 

v.. to al.-ait the formation and education of Cambndian 'o--rsonn-l in fish­
in zear toc nologyn. This year a grou-) of RKG Fisheries officials i:-. to 
study fishin ,ar desin in Jap-an under ICA auspices, they nay l. ter ini­
tiate &cvlopronnts along these lines. 

Th Samra. Tho Samrr- is another indigenous fishing pEc.er md method; 
it is teic oduc. of the peculiar couolex of Cattibodia's inund'atted forst, 
the GrOat Lake and the:; year].y water mulse. 

1:Tin the .. ters recede th'%fish hav to leavu inundated forest and 

r, turn to the lakc.,s; there tho- find an artificial inundattd forest in the 
form of lar;e, aroas of brush wei.chted and i.mersed, lakowards fro:.-, the low­
iwater shore. They hve"been pl:icod there by the fishermen for the fish 
to hirb: and feed. At low water in Anril and 14a these brush sheltor areas 

",are surrounded by bauboo barrages, subdivided into s!naller areas by the 
saici mozeans, for they may attain 500 ha., and finally the fish are driven 
into c',nturinq chambers which also serve as reservoirs for live fish. 

Samra fishing was a natural r.vloom, nt but it has bcco:.., a sorious 
nrohl.m for sev.ral r.asons: 

a) The inundatd forest is disappearing throurh the cuting of sauira­
wood. The cuttinr of branche.:s onl,- is ner'nitt,-! but the law is often dis­
rv'arded and the entire tree is removed. .t takos 50-100 junk loads of 

brush to make a 500 ha. Samra. 

b) The numbcr of S&rums has increased so much that the ontire lak- is 

',irdled v a mile-wide bed of brush shelters and fishing is, no doubt, too 
* heavy for the stocks which, remain in the l. 
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c) By far the worst aspect of Samra fishing is that it contributes to 

rapid siltation of the lake. 

Th&. dss ntes L.kc is arried by th%Ton.I6 Sap t-.lih-twhich tri- (l) 

rising waters and (2) by the tributaries to the lake. S,1diment which 

lcav:s the lake is only carried out by the Tonle Sap when its w:Lters b,,jin 

to drain the lake in October. The yearly av,;ragc sediment inflow between 

1949-53, only throug-h th. Tonl ' Sap was 5.6 sedimentation units; the equi­

valent fiiurc for the outflow is 4.66 sedimentation units. (From ICA Recon. 

Ronort Lowr ,iokong River B-asin, US Dmot. of Int. 1956). Even without obs­

tructions to ater flow, this r:;rime would tend to fill ul:) the lake in the 

future. 

Brush shelters, for they stay in ol.tc, till. the y decay, rcvent the 

incoming Tonl Sap water fromi c-irrying ,part of its silt load into the inun­

da1ted forests at risina waters, they add to the sedilnontation when they do­

comnose, they slow down flash flood 3courin;s by the rivers and thcy -. ,c­

rally slow the snued of th wrator through the lake. 

All this means .L more ra.id rate of deposition of suspended m:terial 

hence a rore rapid rate of la.,k; r;xtinction (Verlandun) .th.r would be nat­

ural. 

In 1923 French Oeo,:,ranher stited that the l:ke would havc water 

in it at its low wat;r star.os for amoth.er 200 years. The lake now nroduces 

over 30,000 tons of fis}: a year, rjpresonting a value to the producer of 

close to 100 million ricls. Wien extinct, it will be a lake only during, 

the rainy season. It is not known on what measurements the 1923 estimates 

wcr based but rec:-nt estimc.tes by fishoaei, lunnot sun'.ort.( by iwnisurm.'Tnts, 

howevcr iw the lak not more than 50 years before its, disanpearanc, As a 

nermanent body of wter. 

Perhans it is too lat;. even now to orolong the life of the l.akc; be-­

causo the rcloval of the brush requires larg exonditurcs, ncverthl ss, 

.t-el that Sauma fishing in t.!e re tt L.,ke is a oractice which should bi, 

forbidden .1ust it in Oa-Modian waters; reasonsas is other the for this 

recorqmendation are corfent Land self-%lrident. A study of lake sedimentation 

rates should also b . ma.r and thor ~aftorthought should ,., ivi." to a lrk:. 

imorovemetnt program.. .... 

Metric tons x 106 for a flow period
 

http:amoth.er


.) Santras aso arre a ha-:arl to navintio. snc e the lake is very shal­

. at low watAr - not over 50 t) "10 crns. over ,o-of its 

3;w.!ra branch.:s either .e:erge or lie lust under the surface. 

This dif.iculty can, !-,owever, be' settled b'y marli:in,; and clearing nali­

.Lon channcls. 

Seriouc st,,.. ust "l],o -be iven Lo the conscnuences of d'annin .. - at 

,%!-e a_nd Tonli' San \.atei s te rmaiate ti:- flow o th~e hce!on: a. it is L.n­

ne, in the ,Iew. lonaut oC the tower lekong River Basin. 

12 these ill: tali.atim or irtstal.ni ions retai, water an the Gr,oat ,'ako 

.or ost th -c;we-V at ,tth-.s of* fishlil- becompof . '3ari-. w1: 

'ither ipjossible or far "lors n,:ttJ.fl. a.' cos-.tl,; than Sl-	 ver 

h t:.o b d.,s:re in th intere:;t 0 rxtendin. the life of to mIce; it is 

rosible that two b-r-es ,nt: at- S'uoc Trou and one .,t the conflifllnee of 

. .kon-vd SiBan ran.r than one only, as now planned closr bo the lat­

t.r !ocationwliti b- noee, La -Achiev. this result. 

Ti-c 	 :mst serious fish-er:' nroblen:' vvich faces bar-ra,.me builders is to 

fish n1:.n don¢:11_n S, ",i..- na, , ,n sint,,.. This ij oarticuLariv 

s2l'3q, in Ca,-,ria z-inco both la e and river fit'era}es ceoend on mLm'a-­

tions. 

Basic inf;ration to In( cu-ed.' before b-arrares arc built is liot.e in: 

"Rmnort su. I nccess-ar(. la du de'l.s tudeo a planific'tion devloppmnt 

1 'cur.riculture d.OArrts et dcs peches dans le bassin intericur diu cl kono", 

FAO(M..io.eo.), Rome, Fvrier 19?59. 

R( co . 4.ntlr 

Th..t Sanar £ishin- on te rct Lake b. f.obi'ien if te. suitab] ­

is* ',,,r, to cantuie t-triod to 'n,. , y s7":ift ot'r of (fish.:nthoris 

-tD3 u'ilct es arr: obviou.s; n'i <-siions) That the fishermen rl.,rc 4-3' 

n' i>-'t" akine chane.....o-e " this T-hat 

.. din.,''..,.r stu, lv :: a"; on the Groat L he. 

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 Great L- ke seems inclded to have declined 
during rcent years, esnecially in certain areas. 

aenorts of fishermen suggest that this Thdline is real - e.g. the 

3iem Reap rceion. There are undoubtedly climatic Char.Tr1C,: perhans 0f
 
recurrent 
 or even cyclic natlere which profoundly influence, the oroducti­
vrity of a bnov of water such -%s L Th.e 

ration of sil.t.ation 


the Great Th:.man-induced accele­
has -lrea:y b,:un i-ntined. It m:y primari.V 1 a
 

c'lusce o.r rEduCtin aniona, botton f.,eding f .swhoseanieil fod 
is af-
I cctod £he nature induc inwn;e4ard tren6 can be ccelIrat.:d by >vtn's 
J-ter.cr--ce4an," stocks can ve' yc rapidl.y Cea'sin:- to im erse 
fresh Sairas ou. b' a step in ,i- ri Ut ,irction thou:,h it is rioubtful 
tiaL I:he effects of such a-!,. isun'3e could b)o fIlt be Cor,,' sv w have 
e.la0sed. Art -i1ialrfmoval of ":,ns is econ,-mcal!] an I tcchnically 

In this ar;-a of thlu fishin L :Lndstrv iecoraa:ndrltion 7 - corc,iornan; 
optimial Land us.... - is of pri1tm ir.nortance.. counled ;,ith Recoe;nJLatjon 
4 - on the use of Sai,ras. 

It is even po-ible t... 1, ifay c.k topo .....Lk~lth "zt t ir nijmbezo of fi"h .; :n r y ..{e{ t 
enter an altern-ative profession durinr the next 2w r Problems in­
volving the relocation and emloyment of members of a special profession 
are di.ficult and may well rrmire the joint efforts of several overn­
:.ent departments. 
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SPAW~fhirx LOCATIO>4 ,S A.i) ?-'f;T 'TO.J3 

conven.~ 11Cb. ivided into tw oi: o:' fishrs, tiwcot t~a o 

1--)w %WitC's, r'u~ o.,,ygon anhd cv,, n tc-,inorary .1r.' i.c)F2 t;t-It..3 

no IC ana.,tatdicn-. 1: 'rw ac;,Io-( or 1-.s'_5 )n-mranl.,ilt ]>J. A, )fl~0.' 

tl-;: bo'liis of u~~c rr ~c 'cauc, i. h ~t~~:i~~t 

th~ nfa~or4.2cizInaldroi .Iht, Th v arc cailld( rIn- 0 1..: n ol:"( 

f:Lhcr) tni'._.io:3ns blanc:;" (White , rt>7,-n eelcp iv;,, a> 

11 O" C If th.! lat.c' trt- rrc, .j1].V(rY in ann- tha.er tV : 

coun r rpyc~a V: of th2S'; :rusarc 2- c.w 

Li~tedcc 'pcV sons noir7,11 lx C11 mi 

TADL7!:AU, DE COY 33O Dk CE D7,5 D Po'[Sso'To;~ 71 

Sc i 	 tifi~ iuc _______1h;'vr 

Cl:~i:. bati-chuC. 
agarius ba-rarius 
niir~Kou divc 

ifbomensis ( 3b). ) 
?vmroidus mzacracanthus 

r.:1I3 tI:ruSi--I­
ttroba.rr:us _'ocourti 

L__ 	 casz.'i'3 5i.--mlmnzis 

)crnf"s nrqrus 

fi vittatu;.; 


.i-.rcp 

(ruI)iauda probablcmt-nt 
r? ia'm~oli"oyur ic si'c 

.Facro s teo, 

striatus 

1Lrz~h3 tSti~ilC'iST-:y 

Dttnjoidas i.Lo:is 

Frco';iaci tsTrzv. 
LrchorI~waste1' 'i.11-rolenjis 

rcpctoralis 
ii t~hhrtr~iis~ 

ora 

Ttv!Y andu'ng

Tio rac 

Troiy 	 Mok 

Tray! ch"~k tu~li 

Trry kanchos riaun-, 
Trey kanchos thra~r 
Tray chfilany 
Trey kanchos 
Treyr kanchos chhnrxut 
±'v'!y khya 

Trk-tneonCaIN 
Tr;. Y ,KF-n 

A. 	 Troy chlhdor 
J. 	 Tr.c-.v nlhtimok 
A. 	 Tray rao 

kranh 
Tci 	 Ria 

kn-,-qtro-o 
Try ke 'vAlavi'l:C 
Trey kantl1o 

h:~ :~an, sa:' 

:op." 
Viotnamaior 

Ca t i< 
Ca 1. n tru 
Ca u c 

Ca c I~ ­cuo8 

CaI c-1,^t 
Ca c:t b±on f' 
Ca 1c 
ca 	 ch~t 

11,! 

Ca 111n-4 

, A 

c 0r 

Ca I r 

C3r5,6 i 
u 

Ca 	 ?-A!. An 

s 7. 
CL2~ 

~i4
 



Ox:.electris mwmiorata Tr'ey d!knrey Ca bong 

.1 aro.Tafthus 7.aculatu.s Trey chiaunh Ca. c'nach co-I 

Xstac C!11cius inaculatus TreOy hclo 'Uni? Ci cha.ch 
circumcinctus -id­

-darztatus 

Liste des lThoissons biancs? u, Gartbollr
 

TA13LTgAU DE CooROPo:1DANCE DES iNO;.'3 DE POTS3OIqS
 

P-1_3LL$ 
D.ivvts 

:otopt 2.u.: 
ryqjJ.Durand 
clitaia 

1 oo9tusTr.-, 

Te'dohldl 
Tr o 
Trcv 

paucie 
kray 
SlrtLt 

Ca (iao 
Ca lu~ 
C., col. 
GLw~> 

Coilia .,u.cr-'mathos 
Lvcothlrhssa crocreli3.uls 
S,.-.tinrinna 'vThdcj 

Ci.n(-loa a thi-b;.audeaui 

T, e'- c .oiuonh 
Tro';,, c h -ur 

Tre ~~~I,-on 

incan 

l i1) 

CI 711rum-

Cu tLan 
C.u. tap 
C'a lilA. 

"'lli 

Acantho'ai ~~rr.u~sTa 'sh1 Ca1 cM I? 

S;rodest-a -id---
Cheli"!:Ou"thoti -d 

Cutrops lrc's 

?.!.cr!-c h:'ricl-t hrs ::ic rcl iirusTrydntn 
Paru:,Laiubuca,- hari'iardi Trey chant' -a3 rkiluk 

Cru 
Ca la tra 

3t i!-7.abrachiumiridi 

E7ms 
U7': y.'s-Ms~zroicsrr:.,,, 

.n'ica Tr-, 
gick rs3vCa 
chanfg'.'ya LLrl 

thiinu 
CcI;- l i i.br 

.-LicLT~ (r Tr,- * -j. . Lu Ca: ioni7 tonr' r 

".tId ilsTI : !I-.n ii ,'t~inul C-i ! n- -n 

ALu t<.Trov -l',iol titlly ca !:e.-.v 

!-ilro ii*truncratus N- *vo:Lbt C;,,:arCu t r aun tr -k 

lust mnlanotk-)rfi3 kitsota Cr hloc tro 

C;fii~v..-vu 

Tr-I 
Tn sm'--* 

k'oo 
ko 

Ca 
a 

1av ov 
nnI.-.hor. 

j Trovy kaho 

11:. r.--iInLf 
1 s luiiicrl...L 

"irt~s 
1r. r ­
A.Troy pruol 

rj~~i.kanililn 

(j~clahuhJ wro 

Ut-i '11.1 1 
Ca ;ca", 



Scientifique 

Cosmochilus Harmandi 
i Pellii'rini 


Cyciocheilichthys 	 anogon 
armratus 
enoplos


Dangila Cuvieri 

" spilopleura 


Girinocheilus Aymionieri 

Dustulosu s 


-. r.nala
macrolonidota 

Laboo ery,h'ronterus 


it erythrura 

" styg~manlura 

L.ntobarbus Hoevmi 

0 steochilus melanopleura 
Has~elti 

" Schl .,!eli 
vittatus 

Probarbus Ju.lieni 
Puntioplitos proctoZysron 

R -t-,s altus 

bramols 

brevis 


" bulu
 
javanicus 


" orohoidcs 

Thvnchthys hynnotdes 


V b,

Xeaochilichthys loppCi

P:'. casiano,,lon ai gas 


U Sutchi 

.,. .....Larziaudi 


Un:vcroncmus 
" na3utus 

" sa:-itwon,-.cti 


.- lo:ontichthys fiinema 

C:lii >rou.1 birmaculatus 
Cr -oto'.t,-nis .:moon 

schilbeides 
dlalaao attu 

iostoma 
*icronhis boaja 

,1.', c-nurus.t.uru sto niur t--id­stronmilatus 

-22 b-

Nom 
K____er -Vitnamien
 

Trey kmnpoul bay 
Trey kqmnoul bay 

Trey sraka kdam 

-id-

Trey chhok 

Trey ach kok 

-id-

Trey bandaul chek 

-id-


Troy khman 

Trey kuol chek 

-id-

Trey phka^ kS 
Troy J.Trey chralang 

J. Trey kruoch
 
A. Trey praloung

Trey kroum 
Trey kros 
Trey rolk sA 
Trey kros 
Trey tr~sAk 

Troy chak~ng 


Troy kah6 

Troy chpin

Troy fnko-nrak 


Trey chpin 

Trey amnil turn 

Troy lenh 


Troy changvar ronung 

Troy riech 
Tray pra 
Trey p8 thnau trichiek 
Trey chhvit 

Tr,::y k 
Troy -,) pry
Trey lhlanchay 

Trey krAmAn 
Trey kes 
Trey konhliev 
. Troy krApoat 
A. Trey sanday 

Trey khtuok 

Trey chay krlpoeu 


I1o0 

Ca du~ng bay
 
Ca du~ng bay
 
Ca ba ky 

-id-

Ca coc
 
Ca linh rib.
 

-id-

Ca 8nr
 

-id-

Ca n:m.,ua
 
Ca ba bing
 
-id-


Ca do kv
 
Ca chly
 

Ca lui
 
Ca m6 trang
 
Ca lui
 
Ca tra soc
 
Ca danh
 

Ca he
 
Ca tra yinh

Ca h~t mit
 

Ca tra yinh
 
Ca do mang 
Ca linh ban
 
Ca nuoc ruoi
 

Ca dau
 
Ca tra
 
Ca v0
 
C. sat 

Ca v8 coCa trn rn r 

Ca tr n bflu 
Ca kt 
Ca tr~n me 
Ca loo la 
Ca lea 
Ca trbn gioc 
Ca roi 



-22 c­

___u_______3c Iunt -i f 'L Khrcr Vi tnamio n 

,.>;-daIii tl'us *ocu-rlaims Tnctv Phtaun ,(;-. C ar kim 
?oin~iusimO ~rc~isTrry nriem Ca nh~n 

LtsCaic rifar Tr-.y snong Ca Ch~I-.­
adl f.Trcv- kantri-i.!! -ork'ng Ca s ,r 

rn.aTrey ki~nchian:hchras -id­
Pseu-dos5ciarna snidlado Trey 'n m1 Ca. suU 
Tox tcs chata'reu-i rf,~ konch' .ak sla Ca z! r3 

;Jh!1on,-.,-hinus .mo-oAuc T-c,7 'kr-.nrt (n. )c 

Th3.: n~roI: ct*- of &rni -r -)unJ, a sb ci'u1' of '2r .' ind t.n'n 

!w*n;- 1 s uc n~ionc oc't .f~oetti ) i~cnc:v.in 

Int, -~c i n r' j-,'thrr hi:: ~ or t,'!( ~ n ~ a 

LI .t r~'~w §1 -iars full,--, :oa.101 :~'~bc1Lar* 'iuctai-:d, with dntcta 

s~i~of commorci 1 £ ta1. iis:i;2rnLncidC.s 1.1-11ti of 

tinconserv..ttion vnroblcnms. 

http:i~cnc:v.in
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In 	the tenorate zon;s of the Globe, the sexual neriodicity of fi. 

like that of the ,iajorit& of aniTvils, is ro 1lated by the seasons an(' the 

aostivo-hivernal rhythm. 

Accordingly, as its theric or resoiratory demands nrcdorin.e, fishes 

spawm durin'{ the Sum - ttr mnnow, for instance; or during th:',Fall, ,:,ts 

.]o the salmon. In all cascs, the spawninu neriod is easy to deterpiine. Fach 

spawninr season is alw'Lys folowed by a lon ouriod of seoxual ouioseen& 

foro the ncxt 4Mn~ period lber,_ns at nearly the same tiv t,,e fo].lowin 

,'ear.
 

n,, inter-tronicail werc 

wint.'. doe- -r .cr -- . or 

T.. condlti,-ns arc I:.if[r -nt in thv 	 Alnes, 

L. occur. thcrjc mature fc,,qales at all s :son ; tlI, 

' rr, V!('.1ili On of th- nrobl ..-,, le.av,. !an L r. s.r o. 

cc nfmsinn. 

The Occo.nocr"' :c it .i:,ut.: of 1.rvichina has ,dathre',: ,ear study 

of the snsw . .'i 2 C:,,jiiodia.in- oifr . :. 71i 

]hirt,-,n t, tin ' the L"kes, "'onl Sap,. on :real thc " and 

th:, zas.'.c: tlh. .. nbov-. ai.; biLow th. Four Arr: Junction, w:vi included. 

..... four % t-,rou.hoit two years. Phirty-four snn­: v-ar 

C..s of tho' ollowinc f1,!'ii.'. w,-'c included in the sturdy: 2 Notopt(.-idTc; 

1 Clunnidac:; 12 CynrLniLda:'; 12 3iluridae; 4 Labyrinthidaci I S .n;enidc; 

.1,ar,:idac; I " "" an. r-, st' t: of th, on.ads wa:; clhced b, fertili:; 

tion tests or b.! an:,atomical (.xa,-i.nat.ion. 

,early 60 sneci-ns were ,:amined, over 9,500 slides hav- been rr(c­

,)-rcd and ch-arts h:a-vc :-,'vd sx:.al rvlturity ench whichbecn of for sn.cies 

in a d finitive ,,rork.
•v,,illpublishedb(-

ro'm: 	 "On t oxu l .;.. ty of Fish.-.s in Fresh .atur" ,\ot:.,! o., 
M P. G. :'by Louis G. tChevcv Pr'snt .r. :Iouvi.r. 11. em: 
S3i:nces, Thme 2, o . 1, P-risn CO. 

® 	 The Author o: th.is -rULCl, !:, not liv,! to :.,rite t !.t 
h- .ari'ounc.v I h'wi" : , " i1T.', ...,verl to use' his unr'u..ih.'. 
 '
 •L.'nu crimtzs frro': .'h i_: '.': : l, to (st;, blis. th:: 5D-ewnin,:. ,:IaD.S 0: 

24 .':,3 t-.:, , .-r. R. S:rcne o;' th, Occ'-o;rk L . .LnS J... th: .
 
-.,t tha' for this valubl. rc, :t,.rial.
.,an" 	 -o 
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1:o0 o0raohica1l v riL tions of savn;infY seasons h-ve been ostabli:-,od 
as veyt of severa!, d of maturity can found at the s .te timeFisclos r,:e'o be 

:: rlace rlyo the 10ley -ar Incloserand in 5!'lc smW ne around. exaination. 

n (ocia!IV w_1n on looks at the r.itio of ir;:.,turo to mature .nimals, 

onJ rcogn1,e. 'I rincira., soawmin neriod for the. whole fish nooulation in 
June i-:'tdiatcly after th ,ond of the low water stame. Spawnin,; continues 

t!,rou,'lhout the v.ar, slowly aub,%ting br thvmonth of >iarch. A short v,:r.od 

of so ual aul~esconco in A.ril and "'--y co resoonds to the ocriod of ohvsiolo.. 
... de:)scribrd Atical .t. ss nrEviously. this oeriod the waters of Cambodia 

411,at their lowest -xid fish food is relatively scarce. It is at this time 

-.Lo t'so t a :rrk forms on tiv: scales of 1.ny Ca bodian freshiatur fish s. 

.n conclusion, t- C.,vin:t.iAon of sinr'I1 fish did not any informa­nivc 

.n of va].uc on t'o s a].oeriidicit of fishes ir th. inter-tropical 

L.oni.... £isrh has its individual rhv-thzi which is not necossarily s3­

o...,.nousof -tit It is necessary considcer thethat s to 

,,ntire fish no'lulation in order to cstn.b1ish a ,%ttern. One can not oro­

dict tht SUCh1 and slcl a fiSh wd.ll b, re at such and such a pcriod. and 

sexally inactive at anothor but it can that. there are, in onbo said ont-

s:.cies, a.w.iru.' number of mature individuals at one noriod and a rainimuui 
't another. in theo tronics th,!n, th, concept of sexu .lw,.turity has a dif­

frent omnhasis than in the t,,mocrate rcrqions. 



ESPECE
SPECIES
A 

Notopterus notopterus
 

"Spawning period 	 4 C (V, VI, VIII 	 .j
 

Periode de ponte V. V O O
 
0I1C)r YV q1tii V
 

,11',,i3 ol y Vj (4)X 

COLLECTION SITES 
 SYMBOLS SIGNES
 
LISTE DES PCB TES DE COLLECTION
 

0 Immature, sexe indiscernable.
 
1. Kg. Luong des Lacs 	 .Feelle immature, vules petits et 6gaux.
 
2. Stung Chinit
 
3. Phat Somday 	 P Femelle en debut de maturatien,. ovules
 
4. Trek 1,"hik Kampul 	 16gbrement in6gaux.S. Prek Phnau Femelle .en maturation, .*vules francherint 

in6gaux.6. Arey Ksat 

7. Rockakong 	 Femelle en fin de maturation, ovules pr-.;qun 
-. Peam Chikang tous de grande taille.
9'.Prek Hen Q Femelle m^re, ovules pros et 45aux, ort.nt 

10. Prevveng 
 & la pression.

311. 	 .Prck Bac i'am (0+) Femelle ayant onndu, ovaire flasque ,,t vrid. 
1.~ Confluent Takeo-Chaudoc 
13. 	Confluent Son,. So Ha-Kaskos e Mle immature, majorit6 de spermatocyt.:. 

.HIle en maturation, spernatocytes n.mbre .:. 
Mfle finI en do maturation) Sperniato7ol'. ­

( M 	 )Mle ma2r 	 nombruu.-:. 
Months (mois) in Roman numerals. L 	 Stages larvaires
 



SPECIES ESPECE 

Notopterus chitala
 

Trey Kray 

Spamirg period 
VI (probable) 6" 

Period: Ieponte 10 

COLLECTION SITES SYMBOLS SI(2ES 
IISTE *IES POSTES DE COLLECTION 

0 Immature, sexe indiscernable. 
1. Kg. Luong des Lacs (D Femelle immature, evules Detits et Agaux.
 
2. Sting Chinit
 
3. PhAt Somday Femelle en debut de maturation, ovules
 
4.- Prr,k Tfuk Kampul 16g~rement in6gaux.
 
5. Prik Phnau Femelle en maturation, mvules franchrPmnt
 
6. Ary Ksat in~gaux. 
7. R' kakong D Femelle en fin de maturation, ovules nresque 

. Pe-m Chikang tous de grande taille. 
-9. Pr :k Men Q Femelle miare, ovules *ros et 6gaux, ,ort:.nt 
i0. Pr,!yven -r la pression.
 
',. Pr-k Bac Ilam (0+) Femelle ayant pondu, ovaire flasouc: e-, -r .>
 
'.2. Co:,fluent Takeo-Chaudoc
 
!.3. Co ifluent Song So Ha-Kaskos Mle immature, majorit6 de sperato."4.
 

0 Mlc en maturation, snermatocytes nombri. ux. 

'ale en fin de maturation ) Spermat):z.,:. e.; 

I Mle mar ) noJbrrA: 

:onths (mois) in Roman numerals. L Sla,:,es larvaires 



SPECE- SPECIES 
Anabas testudineus 12 cm.
 

Trey Kranh 

S-awning period I 
III, IV (likely". 

Periode de ponte longer) 

COLLECTION SITES SlY,BOLS S1MI i' 
L-STE DES POSTES DE COLLECTION 

0 Immature, sexe indliscernable. 

[. Kg. Luong des Lacs % Femelle irmmature, ovules oetits et .>raux. 

'2.Stung Chinit ) Femelle en debut de maturation, ovules 
. Prt Somday l4gtre.mnt in6 -aux. 

Prek ,k Kmul Femello cr. n.Atur tior, ovul ,; fr',ncheme:t 
Pre P inn.aa 

!;. Prek Phnau Fernelle on fir do m.aturation, ovAcl ',c)r.ique 
4,. Arey Ksat tous de 2rande taille. 

SRockakong Fenello riarer, Ovu.t ;' .ro,u; ort'nt 
P L aros . ion. 

9" 
Pea'
Prek 

Chikang
Nen 

(O+) Femelle ay-nt ponrlu, nvd.rc l.ue (!t vl.de. 

1D. Preyveng e IUle immature, nujorit,': Je soer-iatocyt'.:;. 

1. Prek Bac Nam Mi e' u:I!Itration, s ~atoctos. 

].. Confluent Takeo-Chaudoc N :~1e en maturattion, spormaocyt [ :' x. 

I ). Confluent Song So Ha-Kaskos "e n l (e maturj.t:,ion) Snerniat'.oi,' Is 

01 :le m r ) nombru. 

>..nths (mois) in Roman numerals. L Siaes larvaires 



SPECIES ESPFJE
 

Oxyeleotris marmorata 17-43 cm. 
~Trey Damrey 

Spawning - - . III, IV, X, XI 

Vl/Periode de ,#cnteI 

CO1 ;.; -LON SITFS 
LISTE DEST- ',; IES DE COLLECTION 

0 Inmmature, 

SYMBOLS SIM3ES 

sexc indiscernable.1it 
1. 1g.LiL." ,ls Lacs 
2. Stung . r1 

3. Phat r-th-y
4 . Pr,.: ,:ri ,.moul 

( 

q) 

Femelle immature, ovules petits t ,gaux. 

Femelle en debut de maturation, ovules 
lg~rement in~gaux. 

.5. P.r''r: P -au 
6. Arr,,v I .. 
7. Rocka1 
8. Peari C1 1-,'n 
9. Prek . 

"0. ,-yv-
11. Prek ..ac 1 
12. Conflu:<; Takco-Chaudoc 
13. Confl' .n' Song So Ha-iaskos 

(%m 
e 

" 

) 

Femelle en matur-tion, ov lo, franciiehent 
i".' ,ntaurx. 

Femelle en fin de maturation, ovules pr-sque 
tous de grande taille. 

Fm,.elle mere, ovules nros Ait Jaux, ;wrtant 
la orescion. 

Fenelle ayant pondu, evairc l.?,sque ot vide. 
!e im.ature, majorit de :3DCMat0W,, . it,. 

i4le en maturation, snermatocirts n.:',b-r,.ux. 

; . Ile en fin de in'turation ) Sper.atov ides 

0-ile inOrar ) norirc 

.onth (nJ in Roman numerals. L Slaqles larvaires 



SPECIES TiSPECE
 

Oihiocehalus striatus
 

Trey.Rs
 

.7 V 

4 

.pawning period 
III IX or longer 
maybe not in IV, V ­

very driest part of season? 
P'eriod., de ponte 

* , 
9 

0. nTicroDeltes Trey chhdor 
s ,!ple.- and spawninT timeslikc 
'r 0. striatus 

COLLECTIO:I SITES SYMBOLS SI GES 
L!STE OES POSTES DE COLLECTION 

0 Immatureo sexe indiscernable. 
!. K£. Luong des Lacs
 L dFemelle immature, ovules petits et ;a1.
 
2 Sting Chinit
 
3. Phit Somday E 	 Femelle en debut do maturation, ovules'
 
i,. Pr -k 1i!u: K-Qmpul 14g rement in~gaux.
 
. Pr .kPhnau Femelle en maturation, ovules fr:.nchon:-.rt
 
. Ar y Ksat in4gaux.
 

Rc kakong Femelle on fin do maturation, (,VI :- :'1ul. 
SP -im Chikang tmus de grande taille. 

l - Pr -k 4en Fme1 milre . vules ares et ' .1giu, 
I(. Ili 1veng h la pression. 
2. 	 Pr.k Bac Nam (0+) Femelle ayant pondu, ovaire flas;:-u ,:Ijdie. 
.. Cc ifluent Takeo-Chaudoc 

_C immature, majorit6 de 
L 	 . Ccnfluent Song So Ha-Kaskos 


k"'lo en maturation, snermatocytos no'u, .ix.
 

!-Sle on fin de maturation) SperiaLnzo... .s 

Mle mar 	 ) noribr: _. 

1(nth- (mois) in Roman numerals. L 	 Slakres larvaires
 



SPECIES ESPECE 
F-

Pseudosciaena soldado 

Trey Pama 

Spawning period 4 

de nontePoriode 

Tirration - sec distribution of 
samplos. 

SI1BOLS SI .AESCOLIE CTION SITES 
LISTE DES POSTES DE COLLSCTION
 

O imuiaturce, sexe indiscernable. 

Lacs. 	 @ Femelle iimmature, ovulcs Detits et ,>..u.1. 	 K.. Luong des 
2. 	Stung Ghinit Femelle en debut de maturation, .Vuij,.; 

A.t' 	 rciment in6gaux.3. 	 Ph SomfaI, 
4. 	 Pr k .uk Kaimu1 . Fc,!elle cn maturation, ovules fr: ne}::.,ct
 

. Pr Phnau i aux.
 

7. kAtkot 	 Feiellc! (-:n fin dc maturatio, ovul( 3 .esouo 
7. 	 tous de §rand; taille.
 

RPc,*i Cj eeelle mre, ovulos gros "'t
Itekanr 	 :rtant-,.u2. 
9 . rl':U 	 N la nression. 
10. P-r y-vung 	 C -i-) Ferielle a.yant nondu, ovii rcfl.... ViW . 

11. Prek 3ac Nam 
Mtle i: matur-, r,:.jorit6 osm.:,'.. ,!.

12. Cefluent Takeo-Chaudoc 
13. C -ifluent Song So Ha-Kaskos @ i n maturation, snorlatocyr: . 

}'le en fin o. maturation) :.... 

CToth mil(r i 

.onths (miois) in %oman nu-rierals. L SIuslrvre 

http:rtant-,.u2


G - SPECIES ESPECE 

Trichopterus trichorterus 

Troy Komhlicnh Srmi 6 

.6Spaviming peri~d 
'11, VII fcw samples) 	 "
 

Periode de ponte 	 .10 

S IG,ESCOLLECTION SITES 	 SIHEBOLS 
LI3TE DES POSTES DE COLLECTIOM 

0 Imnature, soxe incliscernblP. 

1. Kg. Lumng des Lacs 	 ( FCmeRb iimature, ovules Petits ot 6gaux. 
2. Stung Chinit
 
3. Phit Somday 	 Femellc en debut de maturttion, ovules 

4. Prek Muk Kampul 	 l 5 g remert in aux. 
5. Prek Phnau 	 Forllc n raturation, ocvuii s ,rachmr-, 

.	 Arey Ksat in3aux. 
Famallc on fin do wturrtion,ouhs pros ,ue7. 	 Rockakong 


tous de rrande taille.
. Pearn Chikanu 
SFrak ion Femelle mqrc, ovu.os grns ct , ,ux, sort nt 

Pr.wenvc-.- At 1% urossion. 

1i. Pr:k Bnc ( +am-) Fi-elle :Itant nondu, ov irc,l scuc t, vde.d 
1. . orfluent Takco-Chaudoc 
l'. 	 Co:iafluont Son.- So Ha-Kaskos 

qil o.n m,-tturation, snermatoe(yi as nombr ux. 

file on fin -e maturation ) 3',ormatozo. cs 

Cy [ r 	 novb-,nrluVlraes(ri) r
 

( i ' 	 S-c:sY nths is) or, nunerlils. 	 L'ir v.aires. 



-H 	 SPECIES ESPECE
 

Pristolepia fasciatus
 
Trey K~ntr6p
 

3.il 

Spawning period 

Periode de ponte VI-VIII 
or IX
 

0 	 1 o5 01 drv~ 

COLLECTION SITES 	 SYMBOLS 
 SITIES
 
LISTE DE POSTES DE COLLECTION 

0 Immature, sexe indiscernable. 
1. Kg. Luong des Lacs 	 immature, ovules petits et ,Femelle
,gau.
 
2. Stung Chinit
 
3. Phat Somday 	 Femelle en d6but de maturation, ovules
 
4 . Prek Muk 	 Kampul l6g~nment in6gaux. 
5. Prek Phnau 	 . Femelle en maturation, ovules franchement 
6. Arey Ksat 	 in6gaux.
7. Rockakong 	 Fomelle en fin de maturation, ovules pr'sc.e 
. Peam Chikanf 	 tous de grande taille.
 

Prek ,en iFemele inure, ovules gros et egaux, :scrta:it 
.0.Preyveng A la pression.

1-1. Prek Bac Nam ( 0+-) Femelle ayant nondu, ovaire flasquc et vi&L;'.
L2. Confluent Takeo-Chaudoc13. Confluent Song So Ha-Kaskos 0 M~le immature, majoritd de spermatocytes.

1 
 Mile en maturation, spermatocytes nombreux.
 

(F Mtle en 	 fin ae maturation) Spermatozoidos 

(T Nle mmir 	 nombreu1x. 
Months (mois) in Roman numerals. L Stages larvaires. 



SPECIES ESPECE 
Albulichthys Krc;:ipfi 

Troy Chkok Tituy 

Spa~ming period 
IV-VII (few samples)
 

Periode do nonte 

v/
 

COLLECTION SITES SEIMOLS SIiES 
LISTE DES POSTES DE COLLECTIONI 

0 Immature, sexe indiscernable. 
1. Kg. Luong des Lacs 	 ( Femelle iiwiature, ovules oetit.-t .:i,-,,t. 
2. Stung Chinit
 
3. Phat Somday 	 Femelle en d6but do maturation, ovu..s 
4. Prek Muk Karimul 	 1617romont in gaux. 
5. Prek Phnau 	 Feinelle en maturation, ovul]. fc", ' 
6. Arey Ksat 	 inaux. 
7. 	 Rockakong Fcrello on Lin de r tur.tion, ovul, 2 n.. oue 

:.Pea. Chikan tous (Io ,rando taill .... 
9. Prek ".en 	 Fc-nelle mare, ovulcs ro,; d 6 faux, nt 

10. Preyveng7 	 la rssion. 
11. Prek Sac Nam 	 (0+) Femille ayant oojondu, ov:cir: f'-lu-, T ,. Ic. 
12. Conflue-nt Takeo-Chaudoc 	 im-nturc, ajovit,,, soCrto 
13. Confluent Song So Ha-Kaskos F 11e ratur-,

]7 en 	 spehr,!a:.ocyt.., rIOnoa,"-,X.A io matura:tion, 

0 MLIc en fin de maturation) Sr, ''to~nL 3 

C ;lle mqr 	 ) noubreux. 

onths (mois) in Ro.nan nuimrals. L Sta:-es larv-aires. 



SPECIES ESPECE
 

Cyclocheilichthys ar'atuj 50 cm. 

Spawring period (also C. anonzon) 
IX-x (,probable) 

Periodo de pontc 

C. enoplos only C' i t" 

COLLICTION SITES 	 SYNDBOLS SIGNES 
LISTE DES POSTES DE COLLECTIO'
 

0 Immature, sexe indisccrnable. 

1. Kg. Luong d0s Lacs 	 ED Femelle immature, ovules putits et Am:. 

2. Stung Chinit
 
3. Phat Somday E Femelle en dbut de maturation, ovu].es
 

"*. Prok fluk K!imul 1]g~rement inegaux.
 

5. Prek Phnau 	 Fumellc en maturation, ovulo.s franor.'-.mL 

6. Arcy Ksat 	 inegaux.
 
,

7. Rockakong 	 Fmolll e de maturation, ovi , .r r,..;queon fin 


'. Peam Chi :anr tous de grande taille.
 

9. Pre'k 1Men C F-ioelle mire, ovulUs r7ro et A Ux, .;')."t.,nt 

1). Preyvcng \ la prossion. 

3.1. Pirc- Bac Han," 	 0 ) F,,-iclle ayant nondu, ovairc.e fwu, : t ",i. 
412. Confluent Takeo-Chaudoc 

13. 	 Confluent Sons So Ha-Iaskos 
i"Ale .n m-,uration, sprax.atocyts no:, )vux, 

i., mn .f'inlfrin:.tozo.do ;:.:tur-.ion) 	 ' 

0~I~ 'Ile mar 	 ) .onbi 

bOnths (mois) in Roman nu-wierals. L St.,-os larvairos. 

http:franor.'-.mL


SPECIES ESPECE
 

Cirrhinus jullieni -18 cm.
 

Troy Riel
 

Spawninj p.6 

Ti '\in bcnvl37 ) 

Periode de nontc 

C. aur ,tus TLc * oruol 7p(,Avt 'D 

VIII indiclate s VI or VII 

l'oto distr,>: ci of samples. 

Reputed to :,dr,'atc un riv,_r in 
io.konf, to Ir,n''if r;ids. 

COLL-'.,:_> SITES 


LISTE DES PCO"1'3',S DE C;OLLLTIOV,
 

1. K , Luon:. ,]cs Lacs 
2. Stung C.irti 

3. Phat S .
 
"/,.Prtk . '.-nul 


5. Pr:4k'6. a~vK .
 

7. Rockal., 

. P,,,n Cj> ': 

9. Pri:-

iO. Prcvy- : 
II. 
12. Conflu, n' - haur'oc 
13. Conflu ... -nr7 D.ha-i,[askos 

:onthz (n;. :-n .om~n nunerals. 

q V
 

SYMBOLS s!,w.ES 

0 

9 

Immature, sxx( indiscernablo. 

Femelle immature, ovules nctits ot 6gaux. 

Feell(e -n d~but do maturation, ovules 

16.6remcnt in6gaux. 

Fumelle en mturation,ovul.:s Cranchemcnt 
n-. ax 

(0+) 

Fcn lle en fin do mturmticn, ovuh:;a n souc 

tous d(1grandt taille. 

Fenzmllc mere, ovules ;-',ros et 6gaux, sortnt 
la pression. 

Femelle ayant pondu, evaire fl.asquu ct vid,-. 

Mftlo innature, majorit6 do sorerm:.Lncyt.!.:, 

',le ocn maturation, spermnatocyrtc.,- nomb:, ux. 

0)' i'lco en fin do maturation) Spcrrnatozei, Os 

C Lq1c mudr ) norbr.ux. 

L Sla7cs larvqircs. 



-L-"
 
SrE CIES ESPECE 

Leptobarbus hooveni l-47 cl. 

Trey Pralung
 

,6 IX,.wn -igperiod 
.onte ( mi grat i on?)0o 	. de , 6) 

SYMBOLE SIG 1ESCOLLECTION SITES 

] 3TE DES POSTES DE COLLECTION 

0 Immature, sexo indiscernable. 

* K . Luong des Lacs 	 ( Femelle immature, ouvles etits et (jau .. 

* S ung Chinit 
Femelle en d6but do maturation, ovulo
* F at Somday q 


I 31k Muk Kampul 148grement in6gaux.
 
' 

Femelle en maturation, ovules frch," tFrok Phnau 

in6gaux.
I ey Ksat 


Femelle en fin de matur-ation, ovul,: '. e r ckakong 
tous do granda taille.
I am Chikang 


* 	I ok en Q Femelle minre, evulcs pros ot 14,aux or :,it 
la nrcssion.• 	 I ey-ven 


.ek Bac Nam (0+) Femelle ayant pondu, ovaire flasque (.J
 

• . nfluent Takeo-Chaudoc Mq1e 	 immature, majorit6 de 
* C.nfluent Song So Ha-Kaskos ~ ~ imtriaoi6d prnteQ~ 

S Mqle en maturation, soormatocytes nr i , u 

~ MAle en fin de mturation) Spormatozo _ 

MMale mlr 	 ) nonribrcu:. 

,at' (mois) in Roman numerals. L Stages larvaires. 



-14-SPECIES ESPECE 
Puntius javanicus 

Trey Chpen .j -­, 

00 
3-83 

Opa prid 4P.orphoi 	 des 
Spal,rin,, period 	 , IX -" 

Period de pontc 

P. 	 Allu:3 
Trey Kah6
 

r'l:it.ei spp. spa.m VI & X 

,nusnrobably snamws all year 

iX12 

COLLECTION SITES S.C,.YOLS SI iNES 
LISTE DES POSTES DE COLLECTION 

0 Immature, sexe indiscornable. 
1. 	 Kg. Luonc des Lacs $ Femelle immature, ovules petits et 6gaux. 
2. 	 Stung Chinit 
3. Phat Somday Gemelle en d~but do maturation, ovules
 
!j.Prck Muk Kamnul l4g~rement inK4aux.
 
5. Prok Phnau 	 Femolle en maturation, ovu.los franchemtnt 
A. 	 Areoy Ksat in~gaux. 
r. 	 Rockakong . Femelle on fin de maturation, owalos :rc.;quc 

.Pm Chikang tous dc grandco taill. 
c. 	Pr,-:k ien inre, cros (t .lux, -ior4.-.nt iFirllo ovul.-s 

10. Prtoyveng-	 la ore:3,ion. 
71. Pr.ik B.ac Nam 	 ( +) F!r.ll ayant )ontdu, ov.rc rlasquc ot viAe. 
12. Confluent Thkeo-Chaudoc 
1[3. Confluent Song-,So Ha-	 3 CM!le immature, mi joritd do sperrnatocyto,.IKask s 	 'l zt t t ,( n r o S)-S.[loicf 	 snen.natoecytcsl t C U 1,,11 rn turation, 	 n,;brei~x. 

r3'Ille ',n fin d; maturation) Spriato-ioid, s 

0 mar 	 nombreux>"rlle 	 ) 

.of,: Ths (mois) in Roman numerals. L Slages larvaires 

ix 

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


-N SFECIES ESPECE 
D:ma iCuvi ri 3 CIT. 

Trer Ach Kok 

. ev8
 

Snawning period 	 .6 
VI 	 (below Quatre Bras) .9 
VIII, IX (possibly) M 

Pcriode de ponte .10 

COLLECTION SITM SYU[BOLS S11,ES 
LISTE DES POSTES DE COLLECTION 

0 inunature, sexo inrdiscernable. 
1. 	 KF. Luong dos Lacs E Femelle immature, ovules netits et 6,gau:[. 
2. 	 Stung Chinit 
3. 	 Phat Somday Fimellc en d6but de maturation, ovtles 
4. 	 Pr'ik £'uk Karmoul ler6rment ingauax.
 

Prk Phnau emolle on rimaturation, ovul.: franchmrr1 ".r
 
6. 	 Arey Ksat in6gaux. 

Rockakon,r Fer,ell en fin de nmturabion, ovalog7 ;)r, que 
*" Peam Chikanp tous de ar.'inrk taill.c7. 
9,. 	Prek t',en $ Fe,-elle m'.r'e, ovulles i:ro:.; ut ,6"-,1,.-, '., f rt. 

10. Pr ,yvoc,, 	 C la pression. 
II. Prok Bac Nam 	 (O0+)+iyantFe0iile nondu, oxair flasoui3 (:t -ide. 
12. Conflucn[, Takeco-Chaudoc 

Confluent Son- So 'Ia-Kaskos t Mqle irmnature, majoritt, dc sncrmatoeyL .13. 
7 Mqle en maturation, snermatocytes nombr' x. 

",Ile en fin de maturation) SpermntoTci-,,s 

CT i.Lkle, mflr ) nombrou. 
>oziths (mois) in Ron,an numerals. L Slages l.trvaires. 

http:taill.c7


SPECIES ESPECE
 

Thynnichthys thynnoidcz L--23 cm 
, 	 Trey Lenh 

Snawning period 	 CLQX" y~~-vI ,!., 	 "b- . 
(possibly IX)
 

P .riodo de -vonto 

COLLECTION SITES SYMBOLS IGAES 
LISTE DES POSTES DE COLLECTION 

0 Immature, scxo indiscernable. 
1. Kg. Luong dos Lacs 	 ( Femelle immature, ovules petits et 4gaux. 
2. Stung Chinit 
3. Phat Somday Femclle en d6but do maturation, voules
 

',.. Prek !.hi. Kampul l6g~rement in6gaux.
 
5. Prek Phnau 	 F,,nolle on mrituration, ovules f'ronchc.rnt 

6. Arey K:3t 	 in.gaux. 
7. 	 Rockakeng Fomelle en fin do maturation, ovuics prosquc 
" Pai, C 4 tous do grinde taille.Chik-ng 

9. Prok .e i 	 Forelle mfre, ovulcs gros ot 6gaux, so.-rnt 

10. Pr3yven 'g 	 la pression. 

111. Prck Ba Ham 	 ( +-) Fomelle ayant pondu, ovaire flasque ct vide. 
12. Confluent Takeo-haudoc 	 1.qlc immature, majorit6 de spermatoc!6t,. 
13. Confluent Song So Ha-Kaskos
 

SM c on maturation, spermatocvtu;s nombrux. 

'Male on fin do maturation) Sp-,r!natozoi i:s 

(y ,.lc mir 	 ) nombrc.ux. 

:onths (moi 3) in Roman numerals. L Stages larvairos. 

http:nombrc.ux


SPECIES ESECE 

Harm._ macrolopidota 70 c,. 
~Treoy Khman 

Spawni, period L VII 
VI, VII 
IX, X (S of Quatre Bras) 

COLLE'CTION SITES 
LISTE DES POSTES DE COLLECTION
 

0 


1. K . Luong des Lacs ( 
2. Stung Chinit 

3. P-at Somday ( 

4. Prek '.uk Kampul 
5. Prck Ph lau 
6. Arey X(s'.t 
7. ,)ckako-ig Q 
8. P . hLkang 
9. Pr(:k '.en 9 

10. Pre:yv'n-! 
11. Prf k :1ac Nam (0+) 
12. Confluent Takeo-Chaudoc 
13. Confluent Song So Ha-Kaskos 0 

07 

n 
.~n~ ~ i omnnmeas 

q), 

SYMBOLS SIGNES
 

Immature, sexe indiscernable.
 

Femelle immature, ovules petits et 6j'"ux.
 

Femelle on d6but de maturation, ovull's 

16grement in~gaux. 
Fermacle en maturation, ovulcs fr'tnchk.: 

inegaux. 
Fem(:11e en fin de maturation, .vulc!, !rp!:3qiI, 

tous do grande taille. 

Femull mire, ovules -pros et (aux, :;ortnt 
k la pression. 

Femelle .Ly.ant pondu, ovaire fl'L;quo i,I-, ] .. 

Me L-imature, m'ijorit6 do sperrrttO(:, -'. 
mIn1e im ntur , ujo r t o not .:-i.

14£1,i enl ,nrvturtion, snermatocytu2 nolti'ux. 

!,-1i ..n I'in dc. maturation) SperiwA Lo'"*'­

iLtaes lrv irbus.
 

Stagcs larvair:. 



SPECIES ESPECE
 

}:~ ..u: 1 ' jr, OM.:oc i.L 

Trey Krom 

Snawn: nod 

V, VI 
Fovjc *~&.nte 

c~LCTOISITES SyrBOLS IITES
 

L~I *L2 3S DE COLLCTIONq 0 iirmaute, sexe iridiscernable.
 

1. ~ :~- des Lacs 	 (D Feme-,lle inmature, ovulos netits Pt C6gaux. 

3. t' - lciay 	 Femelle r-.n delbut de maturation, ovul,-, 
.2 anu6g~remv.'nt ine -awc. 

P.~~ma .~ Foncie n .-aatl.-ihion,, ov-ulcs franrh, rr 
'~P. 

* ' :tt.in~gaux. 

7 t-:c.,.r Fo elle (:,, fl- - e ruaiJlurA ion, r)vial..3:i3 -,-i 
P, :~~l tous col r.;d tati Ile. 

* ~la r(os,. in. 
, II(I I:am 0 + Fcmil;-1e ayant nondu, )vi:,*r,! fLy. 3(iuo, \de. 

12. 	 Ccj - :nt rai-eo-Chaudoc 
'- ,le immature, rmajorit4 do ~emtetF1~ ~i§joe.-it Sonr- 3e) Ha-Kaskos 
1.1Male en maturation, sor-atocyitosrv-jr:. 

0'r vIle on fin r-, !Tturation) criao': s 

.nhn .;ci)in IRol-an niumrals. L St u Fes I-rvaires. 

v 



SPECIES ESPECE
 

Labeo chrysophekadion 10-60 c:i. 

Trey Kak 

3pawning period 	 t@ V 
VI VII 

Periode de ponte 	 4 VII 'u 

i2x -50IX
 

COLLECTION SITES 	 STINBLS SIGNES 

LISTE DES POSTES DE COLLECTION
 
0 Immature, sexe indiscernable. 

1. Kg. Luong des Lacs Femelle immature, ovules petits et 6gaux
 
Stung Chinit
2. 

3. Phat Somday P Femnelle en d4but de maturation, ovules
 

. Prek Muk Kampul 16gbrement in6gaux.
 

5. Prek Phnau 	 Femelle on maturation, ovuls frarchompnt 

6. Arey Ksat in6gaux. 
4 Femelle en fin de m:turation, ovules re7c.Le7. 	 Rockakong 


- Peam Chikang tous do granc]e taille.
 

9. Prok Men 	 Femelle miore, ovules urns et 6gaux, sortant 

L. Prcyveng 	 . la pression.
 

11. Prek Bac Nam ( +) 	Femelle ayant pondu, ovaire flasque et vi :;. 

19. Cnnflnent Takeo-Chaudoc 

13. 	Confluent Song So Ha-Kaskos 
PMle en maturation, spermatocirtes nombrew. 

_',Inle en fin de maturation) Soermatozoic'e?
 

0 IMle mrr 	 ) no'breux. 

ionths (moi5) in Roman numerals. L 	 Stages larvaires.
 



- S- SPECIES ESPECE 
Ompok (Callichrou. ) i;.u1tus 

Spawning period 

VI, Ix, x C' 
(probably V-X)
 

Foriode de ponte 


COLLECTION SITES 

LISTE DES POSTES DE COLLECTION
 

1. Kg. Luong des Lacs 

2. Stung Chinit 
3. Phat Somday 
-4. Prek Thuk Kamoul 
5. Prek Phnau 
6. Arey Ksat 
7. Rockakong 

P. Poam Chikang 
9. Prek iIen 

10. Proyveng 
11. Prck Bac Nam 
12. Confluent Takeo-Chaudoc 
13. Confluent Song So Ha-Kaskos 


*onths (mois) in Rom-n numerals. 

r. ('6 VVIII E.>U'I 

!X 

ED IX 

,.013 

SYBOLS SIGES 

0 
@ 

Immature, sexe indiscernable. 
Fcmelle immature, ovules pCtits et 6gaux. 

( 

Q 

Q 
7 

0.)+ 

C 

e 

0 

L 

Femelle on d4but de maturation, ovules 
16q rement in6 gaux. 

Femelle en maturation, ovulos fr~nch.cnt 
in6gaux. 

Femellc en fin do maturation, oV1.1S v.J-3que 
tous do qrande taille. 

Femelle mire, ovules rros et ,Sg,.ux, ;-ortu.nt 
la orcssion. 

Fcmelle ayant pondu, ovairL: fl-.squc t.-t vide. 

H?i iunmIurt-. , m-Jorit de 
i 

Mle cn maturation, 5nermatocytes nomlr:ux. 

.M.e on fin 61( -ituration) Spermatcv i.'Ws 

H?1 e mfir ) noibr,:u-. 

Sta:.es larvaires. 



SFEOIES ESPECE
 

Tre-y .Kes
 

XI
 

'
 Spawning p,-:_od" 
VI jj IX.. ,7 , .
 
X V-XI (probably) "T..
 

II?
 
Periodo de ,nt 

C. schilbei ,s Trey "onphliu 

L (finge ' Lnfs 10 cm) 
V /0, ,.(11, 12, 13) I J. 


nrobabl: s nawns inundatcd forest
 
71I-x 

Sr1BOLS SIT,1ES
COLL*2TION SITES 

LISTE DES P;STES DE COLLECTION
 0 Immature, sexe indliscernabie. 
1. Kg. Luon des Lacs 	 e Femnlle imnaturo, ovules ntits ct 6gauX. 

2. Stung Cninit 
Femelle en d6but de maturation, ovules
3. Phat So-ay 

lgbrement in4gaux.. Prek Ti' Kampul 
. Ftnelleoen maurtion, ovu_cs fr.'.cc! nt5. 	 Pr, Pt .u 


inewaux.
k. .Arty Ks 
Femollo ,.-nfin dc maturation, owli.';; ,sque

7. Rockakc i 
tous de grande taille.". Peam Ch -ang ot sr"'tant 

la pression. 
9. Pr;k ,. 	 Q Femell, mOrc:, ovules -ros r.1, 

10. Prcr" 
(04- Fenelle ayant nondu, Ovair(.V: . 1b "i('.

1.I. Prck B. Nrn 
,(' 2.i... Conflut,- ' Takeo-Chaudoc 	 M,!, imature, majorito do. Sn(rrI 

13. Conflui.-rt Song So Ha-Kaskos	 1,1le onmaturation, spci_'.r, tf'ocvt(,'" l:"ux. 

~ 1.'le-f.n dt: ixi.turat.ion) Sp('r t ',,s 

d, muriin.co n
 

'onths (moP: ) in Roman numerals. L Stages larv;ir'r.
 



ESPECE
 

Panyasius macronerna 26 cm.
 

Troy Chvict
 

U -SECIES 


*Spwning 3oeriod 

ontuVde.

Periodc' 


other spp. of genus inve.tignt.?d 
>ut no C. ori..< or found 
l..r ,e ipe 6cMales reported 
ratio & Stung Treng 
.maming miration up river probable 

SYMBOLS STF-NIESCOLLECTION SITES5 
LISTE DES POSTES DE COLLECT0UN
 

0 Immatur.e, sexe indiscernablc. 

1. Kg. Luong des Lacs E Femello i:mature, -hvuL:s pctits et 6gaux. 

2. Stung Chinit
 
E Fewellc en d6but -! :T-turation, ovule>s 

3. Phat Somday 
Kamoul 16grement in,'. 'aux.k. Prck Muk 

Fe i tl-n uMatrizriCeo, ovuics L'c!i-,. L 
:. Prek Phnau 


inc gaux.6. Arey Ksat 

( Fcmelle ,-n fin dc -.<turition, ov.,,.i. vr.ciue 

r. Rockakong 
tous do rrrand( taillc.9. Pea' Chikang 

Femcllc matre, ov es 'r, et ,.'""ux, so..
 r k i4in 

1'1 nressilon.i0. Prcyvcn 

(0-) Fc:dllI aynt ouu, .v'ir1 - .so' '1; vtdc.-I. Prek Bac Nam, 
12. Confluent Takco-Chaudoc immaturc, r? :orit
 

c n° irntur r, Trwzritpo.r.-ate
, 5D(ratocyrt,.c eotbc .13. Confluent Song So H-il.askos S'le cn ?naturatio, , ­

1 lc en fin . m.-turation) Sperma)tozoid is 

'olc rntr ) iRsmhreux. 

nmerals. L Sta~es larvaires..h,,*o (reels) in Roman 



V 	 SPECIES ESPECE
 
Wallago attu 50 m.
 

Trey Sanday 

SV 1!l 	 2 V W 

,..!.1. wil~l. X ,f Ix 

Spawning period 	 V..., 

VII -IX (peak) . 1V ! 1 -

Pcriode do oonteo .
 

Mahturing gonads
 
,.ll year
 

\,. f 1 1x I x 

COLLECTIO.7 SITES SYMbOLS SIGUES
 
LISTE DES POSTES DE COLLECTION
 

O Immature, sexy indiscernable. 

i. K7 Luon des Lacs 	 Q, Femolle inmature, ovulcs petits et dgaux.. 


2. Stung Chinit
 
Femelle cn d6but do maturation, ovules
3. Phat Somday 

h. Pr -:k Iluk 	 Kainoui 16g rement in6gaux. 
5. PrdcA Phnau 	 Fc.mellc .n maturation, ovules franch(:,mert, 
7. FTockakong 	 ine'aux. 
2. Pnam Chik1.1. 	 Q Femnli en fin de maturation, ovules pr,.."que 

tous do grande t'aille.9. Prek icn 
-1O. Preyveng Q Femelle mnre, ovules gros at 6gaux, sort. nt 
ii. Pr*k Bac 1Iam 	 t la oression. 
12. Confluent Takeo-Chaudoc 	 0D+) Femelle ayant -ondu, ovairc flasqu, ,4 : dc. 

13. Confluent Song So Ha-Kaskos 	 Mi~le immature, majorit de snernatocvt::.-

Q Mile en 	maturation, soermatoctes no,-ibr-ix. 

0 Male en 	 fin de maturation) Snermatozoidbs 

I'A",le rmir 	 ) nombr,'ux 

-I'nths (rois) in Roman numerals. L Stages larvaires. 



SPECIES ESPECE
 

VI~~(bloandr:- ra) - bata 

Aba~~~ro Anprbalysiilr 

rb-bysImlrdo nont. AbouPeriodz-. 

SYM4BOLS SITZESCOLLECTION' SITES 
JISTE DES FOSTES DE COLLECTION 

0Imatura-, SeXO infdsc ;rn! bluo. 

1. K. Luong dors L-.-c:- ED 	 Fec irruature, ovulcos nctits At 6fam... 
2. 	 Stung Chinit
 

Fernolle on d~but do maturaition, ovulo s
3. Phat Somday 
l~pg? rcmcnt inerfaux.

!4Pr,:k Muk INa~iul 
Pv~ Fr.~ ~. 	 Fr~l maaturalion, oP.iCS fTr7-1.& -'..,­

Femc.,lle on Cm. I-uvtrtinp-;u.-7. ciockaikong 
3. 	 aa Cik.ntous d,- p-rai-Ac taill. 

Br.k iF emc lo .,, ros -gu~t --nt:niarrt 0vulw F, ct 

laT prk-s' L'flj.10. Frc:v n, 
11. prok 3>-c :an 	 ( C0 -1:-) Fcr'r~llc aiV.nt nd, vi fJ.:u T., O 

12. 	 Cs.-nf'luvnt T-k,.o-Ch-iudoc iiimaturt, rwma-orit(' d, ''i- y~nyi 

l3.Coflue-nt Son-r 3o 1-1h%askos :., :,atrtin srournatocytoc ; v-,b- ux. 

(37 if 	 ) nomnbr ir­mir 

*Aats (mois) in Ro- un numecrals. L 	 Star~us larvaires. 



SPECIES ESPECE
 

Macrones nemurus 56 c:i. 
Trey Chlang
 

,10 V J Ix 

VHI
Spawning period 

'>xjIII, VT, IX, X 
Periode de ponto 	 ! 10Gji I X 

Peid epne(may be all year) 	 Y1q)I 

I. 

SfYA.BOLS 3I 1 ESCOLLECTION SITES 
LISTE DES POSTES DE COLLECTION 

0 Immature, sexo indiscernable. 

1. Kg. Luong des Lacs 	 G Fcmell- immature, ovules petits At egaux. 
2. Stung Chinit
 

I Femelle en d6but do maturation, ovules
3. Phat Somday

4. Prek ?,uk Kampul 	 16 in~gaux.lcrement 

Fcmclle on maturation, ovules franchc' .-nt5. Prek Plhnau 
"negaux.6. Arey Ksat 

Femelle on fin de maturation, ovu!,Q. or. seuo7. 	 Rockakon-

tous ,-, grand.-" taillo.
 ,. Pea Chikang 

-cu 
. la pr;sion. 

9. Prokl Men 	 9 Femello retre, ovulcs gros ot :, 'tant 

10. Preyvcng 

1i. Prok Bac Nam (0+) Ferello ayant pondu, ovaire f .. s :1. i3e.
 

12. Confluent Takco-Chaudoc ® iMle irn.iaturc, majorit6 de socrinaiocrf. 
ux.13. Confluent Song So Ha-Kaskos 0 il on maturation, sermatoctos nor"K 

SM,lc n fin d mturtion) Spxvird:.. '.cs 

d linle Tnllr 	 ) noznbru,:': 

-onths (!nois) in Roman numerals. L Stages larvairos 



- 25 -

The outstandina oroblems are nresented bT snecies of unknown or res­

tricted snawning locations which are, at th.' same time, hi:ly valued. food 

fishes; namely, several soecies of Pan !asius (Trey P6 Prui, Trey IM., Trey 

P6 Khrmn) and Cirrhinus auratus (Trey Proul) as well a3 Pseudosciaena sol­

dado (T1rey Pa,a). 

,:1om.-ndation 5 

Th Lt research b, done on the spawning locations and habit of tlie fish..s 

of the Pantasid zroun (formierly Panu.sidae), Cirrhinus auratus, and Psu.o­

sciaena soldalo (Tror Pima). 

Sorme srec:les of Pan.asius art. ronort(d to migrate uo the vtekon.* duringy 

low wt-r and the- dry, so and to 31awn in the 3tun-. Trng 'In' ihon.- falls 

r.ion in June, and .July. Some snawninv of P. Sutchi must also occur in the 

Stun-- San-k.r north of ilattambang sinc, small fin! erlinfs can be collectoed 

t h for r.'.isin. . inundated th; l-ike havefurto.r south. forests around 
:-:lso bh.- n reported as s,wning locations. P. Lernaudi (Trey o6) and P. 

thLs biarcSutchi (Trey Pra) are of sp:cial concern in r b.cause th-!se two 

snecies are abundantly raised in bamboo holdint, cribs as well as in 1)onds. 

Some of the fry for this industry are canturcI south of Phnom Penh. 

The s.ced of the :'kon< during Juhl and iu-ast makes it Drobable that 

newly hatched, yolk sac carrying larvae could cover the distance from Stung 

Tren- to the Bassac re',ion in from six to eieht davs. The sizs of the can­

tured fry further suggest an upriver nrovonionce. There exists a law Kgam 303 

NS 19-Z-59 which now forbi,.s the raisin, of these secis in Cambodia. Th o 

la is, ba.sed on thl fear that in canturin! fry, other species as well a", the 

ane;s to be r]ai-.d may be tak:n in too great numbers. Further!ior, since 

the: art f-d chonoed un other fish it is fear(ed that th,2ir culture -axe 

the fish sunply very heavily. 

:.ithcr reason is valid; use of th,- larvae for fish culture raiss 

thiir survival many thousand fold over that possible, in natur,: and m:-ost of 

the kci,.ds of fish used in fe,,-eding other fish <re as valuablc when used in 

this way as in others such asmak fish nastes ormiing sauces.
 

Rerision of thin above mntion,.d la.w se.ris advisablc.
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It is not known ur.d.er what stcific rm~erature and oxyrgen -1ndother 

c-.nditions th2 Pan.-asius ;o,:cics .,rill s5own. A study on this f.rroun 'vay b,. 

iti',t d by- thz c' Uistoirc ;iaturYl,:' .seuIlo through th- FronchIc Paris 


.ononic .' in in U,.Lmbodliia. T;,is uiil., it is hon0(d sho-d furthc.r light
 

o the uetion. 

In Lhe ,:c-nt L;'2 on(-! m '. .':-< .t that any ch,.:,e in the w ter r*'i:,, of 

the Al: t.) D cev:eopent olans would aif.ct the spaiminRivwer Amsin 

faciliti-es f,r tlc's. valuabl,-, S'31rci,:'s. 

Cirrh nus ~aur-atus (Trey Pro., a 1 .r- !lnnow with no :.n 1 sh or French 
..,e) is b li,-vo o soa,.. in .- :Lon, :,"ids £ro,,a Sambor to Ehone falls. .t 

the I,.c. nt o,' E,,..: wca ;:; t ,' e,." tb. ,r.,.t Lakes --nd the Ton]." Sal r­

'"ons in ;'.'.\'t.p " . r.tun ii'. /'IO-,. Like in thc c...s: of all C,--boJier. 

•i rdtin- this r'.:r_.'ion ;,ritl, th., oon, s, itisbes, coincid,.1s mxin, th,,t. -­
o .'ccurs bct'-1f.-,; t,:, fifth an, th .: i't::nth (.<r of thc. Jietn.:n.me 0. . i:. 

1.- P7.1s, r,;turn with the !.ckorn . flood-, and slin into the Tonl6 Su in oreir 

to feed thi rLch i ,round, inund"t,:;d forests.in -c-n of" th,.: 

Th..r'; "r.. r orts that thi., fish slhws four yetar cycles ofc.bundwic*. 

It rts:bl, tht Sal:onic.s .e ot.er rrs'-:cts also; it is s f-,st swin'r, a 

crvo';; ard I vlIv fish whic- aill umn i.ny f;eet into the air in or,:cx to 

cl..ear obstacls . aw.ears tsh.it clearer wtater and bottom other than can 

1-: found in the ToniK Sao aJ r,".uirec for their soavnin-. 

,Icr.- aai it i:.vi,:lnt th..t chan:es in th yearly wat.-r re;ime of tirb 

.kon-: c,:.)l(i profoundly affect the reproduction of this snecies, on(, of the 

:iost hi.Lhly nri ,.cd food fish,:s in Cambodia annd also in Vietnam vh.c'e it is 
i,..nort ed] 

1 of this fish ith thnt of the s,,loion surl-Thu s :i. rity of the h-bits 

•:,,ts thi.t.t i iht resond to sinil'lnr conservation :,L~io(-',s, to wit: 

a) ]i'ot,:ctin of aV.p.q;l sites. 

b) Sttin' :nd .n ?o;cin.: an .,sc-.:,,t quota (alloin' a cert:tin n,­

bhr of .-.s;h t: CO.; tl.e sna.winp run). 
f-s- sc.ool!7 a. ni ,_...m .: .. . ......) a in ,,.,<rtain u[ ,
Th.., is fea';b-":e becau.s.e the''"C scol', ",,oa incrt, oLflt o. r'c ; 

•' . c u-. in l r,7,:: in a locations.iLm.ci n1''. onlr f 

,r.th cse cf s-lmon, ,sem-."' . is "s.t At 20,., to /.i. ,.,,.in on
 

:r'.rs, s,,esi,,s 'ndr-:,7ios.
 

http:Jietn.:n.me
http:coincid,.1s
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-	 Copy 

Tho reproductive pot.ontial of Cirrhinus ,ur:itus i:; u:n bit it,c:n 

be assumed to bu as hig:h %s th"t of oth.r tronical fishes. The S.ttin:V of 

an escap'ment of 25;1 may be a gooi tentative beginning. 

In practice t.-,is would' b',cnforWd no follows: 

a) Fisihing .,,rds io h. st.ation,d .t nl co-rrcial fishing situs 

,ore than(Barramps) wher this s".cics is fish:d - ther,- ore not 

ilf a dozo:n najor )'ns. 

b) T..s u.rs suncrvisc the rel ase o 25s bv weipht at tb:" 

taken out of the catching ch ibrs. 

might b markd or taggid .t thesec) At a lter date r"l csd fis 

sites to check on their survival rate in the following ye:ars. 

Recommcndation 6 

be- sc:t and enforced for Cirrhinow auratus inThat an escn.ocnt quota 

an] locationsaccordance w.ith t'. re!search findir:s on th, spawning habits 

of this fish.
 

Pscudosciena soldado (Trey Para), a fresh water drum, is fish:: in 

tha Great Lak,-. '-ir occurs in f"air abundanc,. Spawninr locations are un­

but distribution of samnles suggco:ts moru circumscrib,.3 :irgratoryknown 

habits thi.. thos. of ti,: bulk of th,: "bUhitc fishes" (listed "above)which 

m;ostly move fro inundat,.d aras to rivwrs and back aTain. 

larwe number of so callcd "wita ri'es"'The distance of miqration of the 

moves sevral miles whil' others rmay dis­is not. knowrn, some certainly on].y 

furth r from thir rich foeding :r'ounds.Nice themse'lves very mi.c" 

The '.eneral ,roblcn of land us- arises in connection 'vith thcs,: fish 

n: su;-o'ndin'
nove.ents tnunofatcd ort'':,s both alon- fhe river courss 

the f]reat L !k-. absohitely essential for fish oroduction. On th, other 

hand those sa,.:v ,s w.r, in th. past (,soccially Hurinu C'tnbodi.'' ..rior, 

-,vricultural nxnannsion. S.of insucurity), tnrd rill.'in 	 b.. tam tin. for 

rcanortdlv not suiitd for :VaLricltur: andsoils of Jnuin(latred for.sts iru 

they should h'. reta.ined or ruforstd h,,rv:r nossible to :m'inta ln they.n3 

fish nroducin7,areas. 
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Addendum 


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 affecte& in fishing 

concessions close to larger oorula+' n censers - especially Phnom Penh. 

Suct declines result from the inevitable competition between land use for 

atriculture ani1 fisheries. 

Some losses of wild lands are inevitable with the spread of urban­

ization but delimitation %aid retention rf areas best suited to natural
 

fish nroduction is possible as suggested in Recmmmendation 14o. 7. 



Th,:- effocts of reuovip trp s fro-. thcse forests for brush-shclt.r 

fishinr htv:- been mtntioned in th. section on fishing methods. 
iookini- intol1h~ the futureC it I)oo0Lfrs inrevitable, hoiwrevcr thAt 'many 

c'nclaves of inund;ott.d forests 1,.].on riverthe courses will. disapear as the 
oopul'tion incrm:a-ns e',.ricultu re kxnand s. 

D.e soils ;nrj r:it<<'r'ources study now initi.:tcd by the Rh(G Irri,7ation 
Sorvi- ( XVic Rural ) with LSO'i :u istanc.. will nermrit precision of lands 

fi..it&v to b,.; r :tail. ,-',; iu.:ete, forest, b,.;cause ther are unsuited .for 
1u~ieu].ure.•. T>; -r..rs ., ..<: b rcti..d at. ill costs to st,,nm a fNrther 

,i: fish nroductwlion. "ich c'.:ltur, may a] .evi,,te or offee.n st. thos-. 
.bib_: losse, of' the future.; "is hriLnch of C.i.sheries will th ere.foro be 

,5iscssCd in luai in aneotW:.r s.'ion of this rm.ort. 

i/J~~o.I--rnuajr 7 

Tl-.t -ill ccrnd(ost.; iovi~isN .ric, Gjni(- Rur: ld P,--icul­

tur. ) coll.ior':t. in the nr,:3rv-vition oC inundatcd forests where such cover 
.!.;r .s,. t ts(:. b -,-,t L -dus: . ,,5 ,v:,r m ; .s ur(s b "tak n arainst V frau­

'-rs in 2rc"c cnc., delimitcd, Tit ths:fi:svr,.s b, coordlinate, effCorts by 

or)vi..cial :. well as c-'ntral ut.orities. 

THE FOOD OF SOiJE CABODIAN FRESH NATER FIS 

Th-.; rr,.t ivcrsific,:+.on of islh.::s and anuatic habitats in Ca.I bodia 
no,.nts t-. .IFivrsifi,.d Fsdi,. !a.it.c alo. Tabulation of stom.ach cont.:nts 
S"J-n whcr,-ver nocsi-l ( froi th. :ots of J. ltach:, formierly of the 

1oratoim,., .cico!,; du Cr:mbod...:-) iLlustr1t<; this very well. hnowled;,-t. 
o" n.',tur:d_ fish foods Leco-v's imortant w,,n s,:cies --ire to be selected for 
fish cultur.al nr-ctic(.s. Thre is also no doubt that fish culture .rill 

,mor importa-t in the futur.. th-an it is at pres-ent. 

http:cultur.al
http:ivcrsific,:+.on
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THE FOOD OF SOME CA-IBODIAH FRESH WATER FISHES 

(Les Aliments de Certains Poissons d'Eau Douce Cambodgi.enne) 

Plant 
Sciontific ~insC:vbodian names IlIud fra~nents Seeds* Alizae 

CluToca (Alosa) ThbnuaiDurand Tcy eha x l 
Lycothrissa crocnoiilus (.01lkr.) Trcy Chhmar 
V.qtopterus notopt.-IM113 (Pallas) Trev Slat x 
,Symbranclm n~~~s (McCledU.) Airtn,-n x xxx x 

1Marochirichthys i icrochirus( C.V.) Tr(..r Dangj Klonr I 
Paralauuc-, t m,-u ,1- r Tc, Chartca Phiuk' x 

* .3ornus 11( oCdrarc1± Fovil 'r 
iuco~v~a31-c>,-k-,ri St ndachner 

*~~r- ___ ncrol-ni lota van i. TrvKia 
(>rioccjlchtysaor cn(C. 'f"3s )'T' S'kaKar
 

CUrH-inus :iuratus SvT. Tm. r P-Io Xx
 

Thntiu: 1hrevis (iir)Tr, ,.n,7kat Prak xx x
 
Puntjo')lit7:s rroctoz,,vsron( lkr.) Tr,'r.Ghra.kmg Ig
 

* rif1~r.o~t'r~s(i~lrI3~1 t~ichciio,xxx 

Thy.-nichthvs thynlnoid,-s (Ulkr. ) Tr,7,,r Lr:nh IXXX 
*L h :o( 'or. )C 1pru-,Oohtka,,ion( : x.) Trcv i'ack x xo 
* y:rnoc .1 lu s ikymoril.!rL Tirant xxx 

1oattu 'Dloch iTrir;, Sani v
 
.1.Lnostoria 7aillant
 

.. ~th",r~ "pyop'hthaliflus (Yk.)XX
 
r'mir~t~"a or01n (7-lkr. ) TrK[ Xci;
 

Cla-i vi lbatrachus (L. ) Trey Anvld n.:-x O xxY x
 

F ~ ~~'s mcron:~uDl~:.(G.Lak) 

.Pii-7ius nacrnncraus Blkr. TryChvioDt XX 

A3 ~'r~u~j Po xx M,DcortTrc~y Ki-tu 

"Inc c. ) 
.i~ lou~ Lbrunss(31c. 

'~ hasstriatus Bloch Tr R3x 
3 c Trcv .;".anchual- Sla~arus(Hia.-lton) 


.ctr .. !amrts(lr)
Trcy Damrey
 

ocajmborl.Iinno Chab. IKronot
 
Li CI.II1S,rUstroy yroungc fishes)
 

(ss)smaIll siz-C-s 

@ Culicides 
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Plankton 
Crustacea 

Flying 
Insects 

Aquatic 
Insects 
Larvae 

"Iollusks 
Snails 

Fish & large, M: macrophagi 
Crustaceans m: microphagi i 

x m 

McM 
m 

im 

MC 
m 
M 

x 0 
_x 

m 
m 
m 
m 

x mm 

m 

xx xxx 

m 
m 

m 

M 

xx 

xx x xx x 

xxx 

xx 

M 

M 
m 

x x 

(T.Sap) 

xx 

m 
m 

M 

x 

, 
x 
xx 

x 

xx 

x 

M
M 
M 

Xis.x ' Am 
m 

Ixx _ _ _ _ 
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FISH CULTURE 

General Problems 

The natural fish harvest of Cambodia is so abundant that the raising 

of fish under controlled conditions has, so far, not been practised widely.
 

Until ten years ago no fish were spawned in ponds and oven now the bulk of 

fish raisinq consists mainly in hold-over ooerations to provide fish for 

the closed fishing s ,.ason. 

All Ca-nbodian waters, '-ven rice fields, nroduce some food fish,-es ind 

some areas produce thum abundantly. For this reason potential Cambodian 

fish f-rmers find difficulti,-s in adjusting to the basic tenet that fish 

culture is just as demanding an a-ricultural endeavour as any other tyne 

of animal production. Living si.ace liaitations, fcrtiliatin, adrditional 

feeding, control of water qu'L-ity, and selection of genetic strains are Con­

cepts which they grasp with difficulty unless the-y already happen to bc suc­

cossful raisers of ott*er livestock. Such farmers have succeeded in fish 

culture proner, that is reproduction and raising of food fishes, but their 

number now does not exced five in the entire country. 

Water supply in Cambodia greatly varies with the seasons and some 

attcmrts at fish raising have failed because the oonds dried up. Selection 

of sites is, therefore, of paramount imnortance. 

Cambodia has hardy predatory fish which stand desiccation; they are 

orone to invade ponds and Forge themselves on the fish there present. They 

can be eradicateJ or keot in check by periodic poisoning and tight bamr boo, 

wooden or metal fences around the ponds. 

Fish raisins in rice fields is practised widely wherevr rice grows. 

At nrcsk.nt th:. short period durin2 which the rice fields arc un-.Lr wa- r in 

Ct-.- -ia ore-vents uso of this mean of sunolomenting food oroteins. I h:ve 

not found in Camnbodia any ru-,.ion where introduction of fisl, culture in rice 

.?ie-Is could be attempted. When thc various irri,.tion projects (u. . 3-Lrai 

Occidental) will hav made:, possiblu' more than on,.- rice crop a Vear and ",fl " 

a long.er total n.i.riod durina which there is water in the fi(.elds, fish cul­

ture in rice fields may becorn, fcasible-; and purhaps dsirable. 

http:nrcsk.nt
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Caabodia has some areas of 1ihnrove swamps which could bc turned into 

,Milkfish (Ban',os) nonds along the lin s seen in the Philippines and Java. 

laillfish hav been taken on the Canboc,ian coast in the Gulf of Thailand 

thouiqh the snawninf- locations of this nopulation is unknown. Evn if no 

oxTfloitblo conc .;ntra- iAtions of fry can be found, establish,,nt of ilkfish, t 

culture vith fry froni Java - therr arc, now direct air connections - seems 

feasible. Acid i.mte r.- may bc a nroble:a in some rerions to be overcome by 

nroner an licatin of lime. 

Werever th.. food ceono-i of a country necessitated :.3tablishment or 

intensification of fish culture t-e Jovarnment Services have socarh(cz. d, 

this dcvelopmcnt. Not. so in Caubodia, in part b.:caus the Fisheries Serv­

ic3 is ve;ry youn.- and has now no technicians -vern cursorily traino in fish 

cultural oractic;.:s hurck ,iLth thc know-how and thl'. norsverrncc necissarv 

t- nrs- this nnw ond'.avour t!,rouih its ontriocl. of infmicy. In nart this is_ 

also because in muchl of Camr.boia there io really no n.ed at 'r sent to sun­

nlln(nt thek natural fish harvest. 

Howver,there are rgim Vs, botw.omn .\onnong Thoii and iai.'ot for cxamole, 

wvorc the Y.onulation is suf"ic.i.ntlv dense and where natu:al ,rat:rs are sumf­

.ieiently scarce to warrant ,.d :v.lor.m, t of fishnonds. Phis can only be 

the hervice or-)uLccessful one; Fisheries -as desigznatod one more trained 

officials to t&:5 charge; of this d.:vlopmcnt as their sole rooonsibility. 

Third country training- of Cainbodlian Fisheries Departm-nt officials, 

in various fish cultural rractic.:s,am.n- other technical skills to be acq­

uired, is plamned for FY 59 and subsequent years. 

Recomendation 8 

Thai.t fish culture rcEive sn%.cial ,overnm-nt-il attention to anticiat" 

futue incr(.sin', .mands for fish. Tis att,.;ntion nay take the foim of 

trainin:, officials, establishvnt of fish culture station(s), in one or t--c 

inost suitable. r,:iions of Cambodia; l7ter extension a fforts at snroarlinir' 

succosfu]. mraeticcsmayfollow. 

There now follois -Adetail,.d account of the. nust and orcs..nt status of 

Cri-bokiM fish cul.....tu. 

http:cul.....tu
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Native Fishes
 

There are in certain regions small fish raising establishments which 
produce some highly prized soecies often as an annex to general farming, 
No spawning in ponds is attemptced and the efforts at fish raisin are m-iost­
1y only a hold over from a season of plenty (December-February) to a se;ason 
of fish scarcity beginning in >Iay and lasting until i Sovember.
 

The fish 
are kept either in bamboo holding cribs in the lar.,7er rivers 
and in the hekon, and the Tonl Sip or in small ponds close to a o:)-Fr!vn2nt 

water supply. 

Seviral :L( s of the migratory Pangasius (Catfishes) P. sutchi, Trey 
Pra; P. Larnaudi, Trey Po and P. raicronema, Trey Po xhmau are raised in 
Lhis manner. iiost of thc fry or fingerl.nrs are collect-d in the E:en 
near komeon7 Cha:. and fur'thu:r South, they are fed with chop.,.d fish of s'lall 
species ;dhen and t oLher timesavilable -. with rice bran, corn and other
 

ve.getable food.
 

The pros;enrt Canmbodil.n law forbiddin-
 the raising of P.angasitzs has al­

ready been liscussc (Se S9avwning Locations and "agrations); the law 
(KRAiK 303 HS 19-2-59) has been ratifi-e, at the date of this writing but 
doubt thal, it can b appliedi. The law rests on a risconcention of fish. bio­
logy because the canture of fry and fingerlings is not a destruction but 
actually a savin- from the natural mortality which at tiat stage in the life 
history mar be as high as 90 to 95%. 

The use of small fish for food is a good use of otherwise unused pro­
teins. One might even advocate the use of low grade fish meal as nrotein 
acbif-ture fer these catfishes at a tite of th:e year Then fisl,r scare:. 

It mav h,% of interest in this conte2:t to mention that -iany cat-fish 

raisers are Vietnamese. 

Recommendation 9
 

That the law forbidding the capture and raisin- of Pangasids in 'on 
:nd holdin- cribs be re-eca.ined for its biolor-ical and conservation airs 

and rationale. 

I 
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Thu. second group of fishes that has, in th, )ast, b:en rai:sed in Cam­

bodia consists of a s.,cios cou1,.x of non-!digrrrtory fishns wh.ch can livo 

togethir in cantivit,: Clarias batrachus (Troy Andonj), a catfish; An-bas 

testudinsus (Troy Kr'nh), the climbing perch; and Ophioc,.halus striatus 

(Trey Ras), one of the scrpnth-.s. 

These snecis ir- raisi in the, South of Carbodia in oonds ;nd not in 

floatin chamc.rs. Th' carture of tho young of these as well an orf tiv mi­

';.atory spcci.s ]iscu:-seod hor: has become a secin:lio'-d tr.oe. Thr food 

fO',r this; s.c-nd group oonsists of crop s,. , :nd roots but mainly of boiled 

corn Wr bran. 

Ae do not, at pr,:-1nt, know th.: w.J.:ht of fish fed and held ov:or in 

nonds :,.nd holdin.- cribs in C.:aoia but it is not belioevd to nycc.d 107, 

of the nroductiion of n.tural w;at.:rs. 

introuced Snycis 

Tili. In 1753 and 1754 Tilaoia aoru introduced to Cambodia as , 

.n'rtof the US Aid nroy:tr:; l:tArr, pr-vA:, introductions follon.d, Few or 

the fisi cultur: .i;tablish,.nots J'ich sat-out to -'aisu Tilahni ouce,,dCted. 

On govrnmont-op rated Til.apia ponds c.tainly did not arove successful. 

It is, how,ver, intr,: ting to notc that th. rubber plntation of ..iimot has 

savernl highly nroductiv; TilapiQ poonds in close nroximity to the now aban­

dond effort by thQ Fisheri.s and For-t Service. 2Mot is in a region 

w,.r raisod fish are , boon to the ,nooulation, fish fron natural waters 

being scarc, :nd orocurabl, only s',;asonally and at hiqh cost because of 

rtanace Cro fishing waters. Tb,: successful establishment of TilOiW, cul­

tOre t the olantation ,ith hrvst of up to 6,000 kg. ner huctar, nur year 

r:ouired over two years of trial and error ,.xoerimentation, a fact to be 

reckoned with in ev.ry n.a', v--ntu-re of this sort. The reasons for the fail­
.u rc of other ilapi .onds has alread, been discnssed undr Goncr"l Probl'ns 

of'Fish Culture. 

Cc!,mon Carp. The cc ,rn carp, a AlLnnow which ori-'inatnd in Southern 

Mina, has successfully boon cultured as a food fis in "iany tropical .& 

.pno..r;t : countries. Th, :...hos of raisin:g car arc wll worlcd out and 

http:chamc.rs
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this year one nrivvc fish frmur in Car.Jhodia succ.odod in spaw'in; caro in 

his ponds. USOM Conbodia has handed to tho FishwT;i.s Sorvica .or distrib­

ution mimneoraphcd ,otAiled instructions on carn raisinm and a Fisheries 

Scrvicn-oeratod nond site, wh, r Tilania raisinq has faild, is now buing 

nreparal to nr:dnco. carn. 

Chinese or Grass Carp. "ith thM cstablish.cnt of a direct air con­

:r'.ction h tw..:n Phnom' Pnh mni Hong AK;ng it bcamw )ossihl- to shl? fish 

Crv in n.st K:: ha.s. TV: way thcr:. foru ms own for ant'rDrisin; i ndivid­

un..s to r'.: A34 of thn ,r iss c(rp sp.-cis comp.cv. Thrc arn fivc spa­

Ac.s of W..ayra Wrw.nno=:: s.'curoz' as rry i thM rivrs of Southern China wich 

.Y. .,vottud to all ara wh rc Ltherr are l, r.. Chinese colonioa.s Th:o fish 

,r' ,-ra'tlv sou bv U Chin,. "nd fetch a hi vh. pric-.ty 


Th. rcisin rpr'.:..ts littl dificulty, a".i thn fish mak, optimal 

usq of thir non inc tho ornclcs connip.x consists of bottom, plAnkton 

-n,. su"uace C . d,,rs. Thu .:.tt. r urn hrbivor.s an! are fcd w,,it!, cxtr'aoous 

1-afy fodur - bamboo, banana or hcr. Mo fcrtilii.ation -nd/or neutral­

iRation nith line may bc indicat, d(xn'rndin, on locil water cnditions. 

Tho fish aru now imported at 3 rils per fr'; thy rcnch a weight of 

I - 2 k. aft, r ' year in thu worm watuts of CAMoia. (rass earn fetch a.-s 

mch as 100 ricls pcr kilo on tic local markn:t; this hijh pricy is Vue to 

the fact tht thy ar; stiMl :asctrc, luxury itan. Four private ond ownmers 

in Cambodia h.vc snciali-utd in this Lyn oF fish culture. i t should bc 

noted, though, that the controlled spawnin; of th.:s, fish has so far only 

,n .achi.v.'d onec in Jan:n and that with considerablo difficulties. in all 

ar..? = ths( Fish are rais.cd f:ar'hirs da;"ond on {on h'ono or Chirsaute 

suprli:rs. WaIl:i.tion of controll.d svnwnin; in Cambodia s ous unlkc]V 

Qr the r.-ananblv clom. future both boc.u:;: Ca.-hodian rivers ar'e not, a .­

vor.ble sn r nan qvi ronent 'n, h.cius, 'h cultural sMil. ar, ]ckir. 

l m.ark:t "or t,:s: fis h is nr,' Lv ",,'ii iiit-a to th.: ';althy Chinese 

sc.ne nt oF tUP.' nomlatio, cvr.n in rMcins wh.:r raising t schniquos hwv. bh.n 

p,:rfocted fir hcyond thosn a+ftai d ir Cambodia. 



- 34 -

VOLUYV2 OF "RODUCTION LIND r' 

Existin.; sbatistics arc unr,].iible to th.. .)oint of !):ing of no value, 
S'call'r quaMtitics than t-:os.: actua!lly shipped or brougjht to m.rke:,t arc rc­

b,. ,cordud. This omission may ( to lack of nersonn,l or it may be intent­

io'nul Ln th:. c',sc of tcoort fignrcs an, clearly to the advanta,:e of the 
s].inner if not also of tho record, r. 

As :.rcesult, catch tr , fi.'.urus refl ;ct onl7 in aart the; quntiti(,s 

awi v.lu s of fish involved. On. ,.ho ot,. r hand, Cstiutos r-iv .rivartely
 
'.
bv officils or concessionaires t.ond to ovrsti'mtc th : cIt( .- 4 '1­

!'.itfor or-wr years, in order to dcc:;onr,;trL.,, the imnortonce of' the in<lus.­
try-. This is true of 1,oth franchwt.r .ni mi firnci... 

The St"atisLicalprodi.' of 1'.1o,0,'- o 4v--

oction of 130,000 I-T in 1940. This f...u.o is takun from th. Ch.-vey a,nd 

to:on Yea 	 o "1v s .fff : r. ;<shrze i 

L. PouLin 3urvey which cover,-,d o the Lakc fiv,tly Great and nrovinces.
 

,!oI<(ov(:r tlis survey (lid nottake into account the. of family or 
sub­
2 r,. thofislh.rios. For s.ac r .r1. so other t ", t ," 

7u, .- 0,000 MT. The: fi urc of 1147.O00 ].-T of the followin. tablbe is still an 

a' oroxim-ftion, but the best tha-t can be achieved from th' reconciliation of 

all th,,,..-i available. 

FISHERIF YI7.9 .i'D FISH CONSI iTTTOI 
(Weigh[ o-i fresh- fish in m,2rLc tons) 

10939 1957 
A. 	Inland Fisheries 

Local consuation /1 50,000 95.00 
Export-d fr'sh L2 20,000 15, 00(
Dri. d and exported 77,000 .0,0,00 

147,0 0 /030 .30B. 	".r i,, F' "
icri-

Loc al coe!urition 5,000 3, f (11 
E-oorts 15,000 ',00K j.


2.0,000 12:,WC)., 
Tk.i.... the.wa .nclust of fij1; tra.nsforr,;c], into prahoc 01, oter ,
 
vativcs for in-country us a, Suc;: a0 fish oil.
 

/2 	ainiv towr:.rd Vi'etn m. o<;': of 1 7'-.;x,)erts -r.or,....-sob:.Lv . . .. 
:dts. 
'h', . fr/).... inc.c ;s 50,000 K.iT - th .L'e. ::boutL.'t ,.)' fr'w: thu Tct­
"
 ,:r0.,Y}) th.. oth, r 


Srruseortedi to Th il:i~.,
 
. an.! aho't "iTf-ur,.K ll riv-rs iri bn,<s, 

http:towr:.rd
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Tn moro rocttnt w,ars st-ttistics havc&becorc -even L:~s5 Y-iLi.( th-ul In 

tlc ~s. Indirect evdnefro-' the fiscal vield of fish~erie s Sur~v(_t3 at 

tctal c:.ttch of about 150,000 _VT in 1957 whilo customs records and t',c' -Oro-

C. ,3ofprorai~dn- troCiuction accor-lin': to thQ hilstorical (lisnosition of the_ 

c'r+(.!Il 
cc teh 1e 
to an sti.a i;to of 916, 000 )IT. The 

1.lar'.r 
litter 

hw:,vuv,
hoevr 

ota. 
k 

1--to account ri oosbl ncrj-as(-e in the oe canita corsurintion, rnor thc c."-

L,iVa clande(-stino trade. 

!I!noff icial informnants such as fso'r cocosienaire!s whr !tc fa.--ilI.I.i' 

'. r. cordin:- r~cie indiciite total c .clh of 165,000 PiT. Of this 

1,000 o'-T sun'e to 'hecsnu fre.sh, w~ith an uncorta-in noin 

elnd~elr3 ios t 2 oric ;45,00-D HIT are snnse to heInn. 

ii-to 1,000 ViT rof driod fish f-Dr xocort al.about 10,000 L:iT arc 11:d Por 

','I'~f:1.I C-t- T' Of sriokc~d fish.:, -m-0hnc , fish oil nddried fish for- ;,onim 

loV;nKLf. 

:ere th: l.?501, ':'~Ic hd t cat c'j.i 1),l1oi tjy,;ce ime 3,00,D M 

or lx, 1P.Clu11[ . 95,000 'T for local._ and i roctonn'to ino!into 

cosm'v.fi~sh 7roiuclIs; 15,000 "T li. toy'.xnortnd to Viclonn aInd 

'~C,032~Tt--msfojrmqkd !.,,to -abIout 7,000 1"T o nii fl. "-1 ri1..0 whc 

~l---d3 xor in l'5" and -~ mi~~idat thv.til. ;t of countrv. 

R,.co~ixncndtion 10 

Tha:-t relIiable me,-thods he .Ievis,-d to asesaccuroately, with ,, bre. -_f 

:lc jr. to nrincijoal st&cein-countrv fish consumpltion and f"ish, :.orts. 

5v2 torv 1940 Caboin 'or.t of' drindc freslnwatcer a.nd ri-orneo '51,;hr' 

Cr'lial.T,- . ntn custoe~icr .,ris tW,., utch '.:iSt l'::uici-s . CIr~. lnloch inv !;e 

flY)t Cnnrborii.L a:l'o d-lcm~:vl f 2.1 3113iy.:~cr~ni,,t:3ii,. onteC.~oi Cis 

inoL..i 3, 500 YIi? foi, 1 77. 

'~rnhcteo .t:11; t ru t.tof wl;. c h is - , to bU asc crtaJi n.J . Fe : -- i 

en'Lt ~li:;~*a~f. r -irorl d-?s'innt the ofth;:; i t. of yr*um 

i ;fo- i:.n fih :o trJ than I.- natrale iuction, afsh~. no~ 

W~~V Li.tuStill to bC'.t seeMs 
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1) &coorts at the artificially low rate (35j = 1i$) at which ,roccecds 

hw: to rr-.,.natriatcd do not intorcst Gxo.orteis. 

2) Indonesia, the former orincinil customer has no foreign exchanm to 

-viv for th.-, fish. Such tr!c., as it uxists is still in the hands of i group 

o.r Clhinest; riorchznts in Phn iu Penuh, Sai -on, Sin n]anorc; and Djakarta. Th: y 
:.r: not dllin-" to buy. on sp cultion the qu:ttities th:y could Cornierly 

'ovoe when the Dutch .mildr 1. u useid fnr 0-.Yment. 

3) Tradi" w.ith South Victnt., and Thailand is clarlr Crou;ht witt:.ny 

,ii.ficulti(:7s b;ca's, of tlw intermittontly straincd relations brt, o 'n" 

1:o- i-'. n)i.Thbors- ,ri,. fish ar, exnorted clmhJti..].\and! hr Frsh and 

l-ow...,vr. C:. ibod ia's -ar.'n, isheri,.!s represMt a soccial case whrm a'In­

n-1.l '.iort volu 'eI o about 10,000 "riT of fresh fish at a value of 50,00000 

l'.ws tih couirv paid for by black .r-rket currercy. This trarcc: m;pport 

tV. coastal norula.i..n but t.vJds nothin:- to t!, Cambodian c.conouy. Lar",' 

s ol. "nd vl,inistrativ, would bc required to this,onn-'ic chanr,.s chin:-e 

'ituation. ihc-zo involve other admin:strativc units bcid,:.s the ish:.ry 

S,.rvi&, -, t'y a re cl,..n'.rly ,_i(:)ond the -)res-nt individual, scone of action 

or al. overn.-Jnt servic-.s concerned. 

m .co,,imrn'1 at ion 11 

The scttlo:nt of fish export difficulties for freshwater and ,.garin 

beyond scope hr su!gested th-atfishes beinrg the of the Fishi Service it is 

a.- intor-ministcrial comrittec be'. instituted to deal with this question, 

cr.nsistin,, of r scr!,ent'tiv,.s from the hinistrics of HIational :40onor.:- and 

,k:-'*.culture, For.in Affairs, FiIOjcCS ,nd Tradc, and Industry. 
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THE UTILIZATION OF THE CAMBODIAN FISH CATCH
 

The nroblam of pres.rvinz f ca.ught during th, short scason, for con­

sumntion Al]yor rouni an. for owport to cs:'o.rativI- distant na:nkc;ts ha:-,..
 

b:n:,n solved traditionally by use oP reservoirs for fresh fish :nnd inor i:­

nortintly by dryi.n or transfarrinj the fish into rtsto or orahoc. The lot­

t r ;:thod includes a groat amount of waste. ith a rcduc-d anount of catch 
that :nL ht be cq2Thercially avai1ble in the 'uture, intercst in the dov,1.op­

:....0$ morc :conic fi.-01 b'products should be fostered; bcfore and Mir7n
 

th,. wr, fish o.l and mor: rce-tl, tuk-tray and fish meal. Refrileration 

%nd canninF d1o not ,.xist in ARYodia on 4n industrial scale and do not ap­

"..r iLKn:ly tV- ba :i.ntroduc:d, in ,zfiw of the considwrabla cost involved and
 

fhe
Oct that thuv hav, no ,Abvious :vantices ovr..r tho traditional procvsuinF
 
"c.tkds. 

W1e shal revi.r each of thes: moathos succinctly. For more d~t,±. z. 

Chavy a'nCd L) Poulain. 

Fish. fish is s.rved rand -. 

in' .ro. .:h, (Pi:nou NO ban<boo 

1. F i. Frn-. so trans.orticd from Lb. fih 

o M.rket F..- , W, in} floating__ .iclosurs 

("Lboul. 20.-6y6 otrs) or in junks with live ch.. rs (thro.. to AIM tons). 

2. Driod Fish. DryLn i; ,ccompnlish2! in th. son aftur cleoining .xd 

li"<t snitin7 :cording,to tr.i:c.tion . .thos. Fish dryi; usi,]. in. L;, 

.st, of nv.-lv 1/5 oF th . w iht of fish (hoad and it,rnA.organs). This 

protein matcriol c-uld b rccovnrrd (se b-low, Fish I,:eal). For hun eon­
ounqotinn only large fish (10 cm. :n,:d more) eann be orocesscd by dryiny. 

). :Y.c, Fish. without cA:t:tnsiv: i ortan,A fovily i"dustrv coq:narcia 

4. ....... .s" oil is nroduc.J or Fi.sh w.t
01. by boilin- of small fLsh 


in L92", h,00' A. o s.P oil was .. ort'd =0n.i17r to 'ric.. Drrin lorlc 
,:-r 1I oil : nsi..v:lr S,.a nFisn -. t.S u " ' b-iitUtO for Y tro.-:: ;lroducts 

in l .L or : .'P:norj or. oil.*...... is. . Penh clctric p].ntItork,;d :-sh 

'ir ' nav v"jr . ....t, inn, .m'lction of .f.s, oil r' :cr ort is not .'Co-

M
no ..a. any ior , anrd oil is oroM:iuc.. ' iI ijt(:d qu.ntity for internal, con­

.,unn....n (li<.t amn fu,:l) *rnM'. r: tion of' fish oil l:vcs % r.sidur oqt o 

Vi.ck fish v,%] can b procs.::v."J..
 

http:dov,1.op
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Prahoc. This is th,.:, tr.tdLirn. , ,tnot of nrus'.rv.ng fi.sh in Ca,­5 

bdi~t. Th. >.tc i'":ore-lucr. by £::mntation o .-fish ho'noq.niat"0, ith ,rc­

atLon of which rus Ai.tion - .nd ,:stu - of thu h,:;aiIs a,_. scaics. 

, ,, .bricattinn of orahoc - triclv a rfarilv in,-ustry - uti0i..s fish of 'll 

m" lr:rc l'r~'-r snf-"cimc.nssiz s with -. or (ove r 15 c, ) 

that all tho traditional ncthods above 
It shou]i b notr" this oint 

r.:,s0lt in waut'; or'1- vc rcsi.duc:s That ws opcimssible whnr Cahodio. s fish 

cannot U:ntolerated now an n -w
c-L.ch and con",r:tion ,:s :or, f.vor']: .,:­

,c.. sn.. bOifr d..r. louisd in order to us. (a) the ',al!thO'oSrc 

.hch r- (b) th dri,0d fish residue.c. 

6. Th. 	 n'cico tuk-try by autolysis of whoj] fish,k-trcv /1-..T..... of 

th- v,,rr lar-, q'.L:tities of s.mal] .sh w1]ch 

:,. .r::lA wasted at orc,:t . t i. 2r t:i:,ttd that about 2 million ter. 

o t ar:: nro uceci in C-..borlia. There is a :;oCyd dumnd for 

t~s connoity a.I] owrr 3outnast Asia, .?and it is -stiituri that 20 mi..ion 
]._te.r.s o_ rrood tuk-trc;y, cx"aracl:. with tihe Vi;tnM's( nuoc m"rIin qu..ity 

.-u..ly. At prsent tho tvroduction or' tuk-t 2; 
coul; be produced in C .!.Y. 

iS th: only 3crs1-industri2li C.i form of fish nroccssing ,xistinc in Gai!bo,.i. 

Th,-: main prnoblm is to convince th- r_n'-.o'z A.e c Vrtively 1.-n" ', sc.lu, 

,r. of nitro,:en 'I,..rfacturcrs to k..,:n up th,. ru.aity of thir oroduct (20 

litcr). 

7. 	 Fish sLY3. Th,. Fishcri.s "--'.ch Institute at ''hno!;i Prnh,. .r,.. 

-nd thu:.:r,;ction of R. Lafont, is dev.loning' mcthods for th, oroducLion 

small livestock raising. This res­uti.izttisn of fish ,.Oal in noultry an 

•1 !3t . ,,V:'.(d ic.ter,:-tinf, ' :'.c.lts hut not on a,-: stfc' -_.,- r,..:.: 


t, '.,5: '.stoat ch"2'; i: £i 3htr:oS':.conrny of Cambodia. Problrns ,-n­

fish -%.,A result from (a) th" dispcrsi-)n o(',-lounter' i th: production of 

._.-_,,, (b) th,-. -,short-dura-i n of he fishin, s,.ason, (c) th" 1:s. c<c or 

the 'Trt of fisherri,n -n. (:1) the low raU.. ofb,sins.lik: t onroach on 


ooilwtot
.11fore 	 the; fis,f.iai fish is ouc;. 
..
 

-ouctiorof . l..it n xtractint oil by boiing, nr':1.n"
 

., , r',K.n: the r,-.siw, t, n cr :hin it into a flour which c;,an b. mi.c,.Av .,
 

t': f:irstL n:..u, o ....... s ax..ila.lo L,
- Lafont's. n"l f"ot,.r1 .-	 i, , was 

/] S3.:,- L:-f)Int in 3 .ction IT of Proc,...d.nrs of i1do-F!,cicfish:ris Counci'. 

http:mi.c,.Av
http:snf-"cimc.ns
http:nrus'.rv.ng
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'ishur:.n -Ind to ]-,.t th(-- 'ccorrplis31 tihu firsttrx h'sso th:, rc. 

;7 . .ccausc! of' disvnC-1sion of tht fisheries -rind t hco short fis"!n,,*s'son, 

Lb1 fish~i.xi n~ do not fini suffici.'nt ir.L,-.ro-st in the on r-ation to *.'o th!rou' 

th' 1lhor cor,5u.ming, 5t'..n3 Of hoilinf,, rm;sin- and dryinq c;spi~ciall.r ., v::n , 

0'. tl-. f''Ct t11%t, -it '-)re':rit nric .!s thQ oil oroducod is wastsd. TI... dr-i-

P ,.br;l:d;Lv~y to staf.1 on f'ound Contain r'Futht. was to ).~ nrio1 ':t 

of' ;.rt), anW sazn1. 

LfAont. is now, -IY,,-.ri~ac-nti-.-,w~it'i anoth,_- systrn. of oroducticn. Ibis 

-us:v- e'Wl. or noultr; rai-scr hiliseif - ..,o-Ald 1.).: tib..' 

~roc~.nor *:.~in'K~1.n~civ it~e~ s i n th- qua1:ityT of:' thc nocuc . 

to dcvot. t1-:, n".2 ;trr tiq2 . t:) c nroduction a'<, hi: -W' 

~ )n, In 

C' L~ it, maLk th:; r .covc.ry 

n' i~:.~.YL ~i:.1I~ of thV._o hono(--ful (kx-vlopront5 .- tYhi! 

M"~~ic*>o'ry sh,-i*L,_ nossiblo' oL' som'; 
ID ,.:I)' tons of f: ih 1 I: 'I toaVbtter intt~rati on of Cnrnmbocliom1'r7 ani thc, 

c:~cftcmn~tpr.~c'. lmyus)Ii nIjit.n and! liv,.,toclk raising ti. unpilAa­

i.. su<-lu!; of'L o footj industr:: :nvily, fsris.Unfort,_'.matcl nio 

c~~ v1 ~o~~icii3 r~r~i'1 2i~dto 1.1r. Lafont. "hus hc- rcou] :1 

.. f.... . '~rirsiort xt ,uictinon of on-tic-joJtrair....rm. --.~lis knowa­

jir s~?'ir~.: ~y w.1'l i-lav. Carlborll.Li uithout :-.trac: wion 1o1c. ort 

h1sta of andAfti--r t-1 blish;,vmt a wcAll. functdioninv, wull staff;,d Fislori' 7, 

:tcnsgior. 3-.,a~' stA f'ovth in amothlcir r.:criryndation it is swUPK)rstA t-hoai 

fo. -vm~1;Trov---rv ,ns in fisi, r ix 7 nr.ctico:s li considorcd: 

* ,oi~lin-sti'.actiron .'or oo sincookin- ir.!Orvin- t. f-,, 

b. -: : a.-.dI.a-1..-; on . d ctAo-onslrmt bi' t:rc3 

C . 4;t:~i~ miof :i!- :ind -')rJic;,; for ra iaor( .iunnli ,d fr 
:r~ r1i:g '~jIz'chr-in- -olmrt8 -ith,.r v.~tjr -ov ,n­*o.L 0,Vit, c:' 

http:Carlborll.Li
http:Jtrair....rm
http:i~:.~.YL
http:fish~i.xi
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2. 	 'Puk-Tmr 

a. 	 Gov~.trnrnt or- co' nr ~qtiv, crm.cit to ic--stablish small tuk-trc.y 

2I ctori S. 

b. 3i'vAil sunply to onc-rators to !).,. insurted. 

it or nitrocn 

cont nt - i'rmorta)nt if :xroort. of nroducc; is to U':7 atterint;.-d. 

I.ov 	;rm. Cn'~tos3'yjt:±rv opo-.ration rndI minimu,,a 

3. 	 Fish Qils and Ft 

at. 	 1 ~dv ntnraici.-iocs of co,--kin- tia-,- hfeat, tcL insun.u unit 

muLt-rod".ct w!>'Lch crln b! cono titiv.. 

b. 	 I',.provi.-,,nt ol) ci.'.ninq rrctc itP riw f-r: sonb­

boo or mv .ts; .nt;.rialto b, uFs Ar as >tl5.r
3traw -v--tin 

( At~mts ilon , this-: 11- :1 bh.ing -iJt ' -nLbut th,. 'Dro* 

.uct is of un.ual .-iuatity anci c'~ntains too .MOc, (kirt to r2 tl; 

sal,' ; of oil wasttes an even -iwacr poihbund trt .king~) 

http:muLt-rod".ct
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FISHERIES ADIKETISTRATIOE1 

Cambodian fishing waters b.lon- to the Public Domain which is ad,.ini­
stered br the Ntional Fisheries Service, a branch of the Service of Waters, 
Forests, Huntin, and Fishing under the Division of Agriculture.
 

Fron 't 
ga). and ;conomic noint of view, fishin, activitiEs are divided 
into three c-tc,:orios: family or subsistence fishing, "p~che artisanale"
 
(small scale commrcial fishingz) and fishing concessions (industrial fish­
eries). The .iistinction bctwe,-.n 
 thes, thr--I. cIt fories is not clear-cut be­

cause und-r the 1resent con:ditions of' non-observance of regulations a nor­
tion of the family catch is sold. Farlivly fishing is pern.mitted all yea.r round 
in tht. "protct,.d fislhinr, domain" or that portion of' the fishing, area. not
 
us.d as reserve nor subi,-ct to conc'ssion (classified domain) an, out-of­
season (July-Octob.r) only, the of concessions. "Pche
in arca irtisantle"
 
c-n take Dl1.C.:. onl 1kuring the fishinT sason (see abov.e) and only in th.­
"orotct domaiin". -on-subsistr-ncu fishing is sub-i-ct to the n,:kr.m nt of , 
t'x on fisliin;, .car. Indust-ial fish;ries or conces,3ions (affei;aeC) are­
adjudic:tt.-d to the highe;st bi]dchir for a efriod of 2 yrears. Th(..% ar. rus­
tricted to the "cl-assifie.d domain" and are subject also to th: Oay.'IInt of 
taxes on gi--ar and sub-leasi.ng. Conc,.ssion fishing can take nl only durin­

the on.n season. 

Traditionally it h-s bcn th, function of the ng.overrnent service in 
char :e (in the past it was the 2.ainistrlr of Financ,.) to m°.iximize goverrmnent 
r,'ve;nue wh.ich c.an be obta-.ntd From the svstcn of lease.s, sub-leases and taxes 

:scribod above. Suc activitii:5 r(;quirc -inistrati: rathe r tlan tcchni­
cal status for their p.rsonn.e;l. Factfinding ind rose:arch h-s until 1950 
b,.e;n in the hands of Fr,.nch toc .nicians of thc institut,:; Occanogrephique of
 
.ndochin.a at N.atran ; or its branches. One 
 French Fishery Produc,: t..chnici.n 

was supplied to RKG by th.., French -cono:!,ic .-Lission. The supnort ho-- receiv,::d 
from his host 7ovcrnmient can at bist b; c.(-scrib',:[ as token. 

Tt is Inical to pla c. Fishri,:.r undemR t'riculture, it is ,.vtn loe:ical 
to insure; close collaboration i;ith th, Forestry ad:,Linistration, in vie:w ol'. 

the conservation orobl,rs of inun-atd for.sts but it is, in %myopinion, net 
,.fficient to have nlaccsd Fishcri;.s unOer For,.stry if not in int-nt so fit least 

http:sub-leasi.ng
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in practice. Th~construaction or a sptt Fisheriis -C±dqarter7 3 3uildir­

in Phnol~ Ponh is, it is hoptcri, to b. consid,.r.d St-loo in the righ:',t di­-~aS' 

rtc.ction. 

In view of the f~ict thaL. thu fiscal rt-vt:nuu fron fishcr-ics, 50 million. 

rirds, OxcCeds the fis'c-a1 r--vkcr.~fh forusts 	 and alo Li vi;-..r, of t*:,w fact 

that thc vluke of f-ishery, produc, to the first is over 300 -rdilli-Or 

ricls ai year aainst an ..Sti-maL--c 1.0 ritiLiono ri(.Js '.ror fwost.s-,;:3'~; 

Pishurieo, dkou-,frves%to bi 	 11"i-itii''iand fin: nci.:Mly, if riot irvikepen­

ctlint, A1 t1eIst On Twat i.r orests. It Fsh-ould 	 'bc: -Addc tht t~w ric. 

v .!rm- from F'ishn.-ics ,.cs ti., budrt t, of thi! 	 now combinc.) 7i- h -.;,tc [ or' I 

APFROXT',"-TE Fl:?A.RES COMPRT'! ,' CAll;0DIA' 3 PO'RETl FFIHERY 
u&&C ACES. FY 15" 

9~TRECT FTSCAL YRFJTE J 

I .E.Ts~u OF Fj ,T, .TC 

FORESTS FISEERIES 

35,000,0004 5, 002, 0004 

17ITO COITRYECOTOKY­

200, 000 m At OOj 1 

160,9000, 0001 

ca. 10, 000, 000 Othe;r forcest re.sourccos 
Fuel w.-'od 
Cbharc oal 120,000 LlT @ 2-3J 

170,00,X)0004 	 240-360, :o,0001 

f3-20,OD) .)0 -)4 if t Qoro:k 	 990,000 ,000J7 

FBudlzhct of the Servic o r: t df.s For(:t3 	 47, 030,)000j o0. i1,c 
219, (X) 00'1: for 

71shri' nortion of' 33ervic:. +t ca. 10,000,00(0'. 

;hnit wa:1.iidi to ati i~cri 'Ar10,47 %reate n2 -, '3;.rvi c 

31)eciailly trar.' so)nOnc1l wts laial iT, was the:re-fore ;nost rnatura.1 

that, tI'io- 5tervic.- should fin-.,1 cv b.e.n incornorattA into t>':vo- sr' 

Ad'ri.Lstration, tlhe- onlir ot! en govc-rnrqr-nt ~ucrin eft'c whilch 1I 
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with resourc cexploitation. in -ddition, French Inland Fisheri-es ar .eundier 

Eaucr --t-ForrtAs -in: Franc 'i~ i rr conoicin, ortan'c-etb ,r(i- hb,.vrA 

not begin to anoroxi-ate that of Cambodian Inland Fishori.s to Cambodia, 
. Thel situation is-also reflected in the training of Fisheries personnel. - -:-

2..e three year Forestry and Fisheries curriculum of the ,ational School 

(Col].c) of Agricultur dco.zls !r ,relywith Forestry practices and adLini­

stration; !0;J of thu subject ,.ttr taught in a 3-ye'ar curriculum deals 

dir:ctly with fisheries. 
it is proposed in thu reor.anizztion plans of this coll.;, to unr7raii_ 

.fsheri.s trainin!i m ith the f-nal -im t .st,.blishin,, a special fisheries 

curriculum. 

Jntil thorc ,re .radturte, o' t,1.; institution whose training is spu.ci­

fically ,.-iructud to administer thu w:aters of the ,indor.nd theirs rusourc;.s 

and until the Fisheries adcinistr.tion is bud getarily indn.cndent fro,, '.un 

administrativ;ly at least on nar .dth forestry, efforts at fishery conserva,­

tion rork can progress but slowly. 

It il.be essonti..l that o'.'icial.s arc, nerm:mently assigned to heir 

chosen fields and not rshifted from Fisheries to Forestry and vic,' versa o-:' 

callej unon to adinistor both resources at the same-, tile as is now still 

the caso in son- nrovincos. 

Under an adninistrative setuo such as discusse.d above it dill be nos­

sible tc emphasize re.soarchxi'ld to e-x(cut(, it ,ith Cambodian nrson:.lI ins­

toad of having to rely on forin exnrts, . ractice cl(early undsirable 

froi the point of continuity of work and the implemntatLion of rojcommcnda­

, b..sd on rescarch findiings. 

'o.cgn aid will 7tak,., it oossibli.. for Cambodian Fisheries officials to 

r,&c-:' s'.ecia, trainin, in addition to their core curriculum in Aneic., 

.,uropu or other countries. It is essential that such individual tra.Ln:; 

nission bu ainec at the ),cquisition of on:.: snecific T!ill or a "'rou'. of' 

closely relte., sk.llG _If it is to last less than one year;these 

tend ovr a year or -,tore wiill nrobably load to an ad.ditional, nossibly ad- . 3 

v-'..nc e J . for th, train,.-, Th Fisheries Consrtion PPA for FY 1959 
;oit'.Lin a list of traininy ,ub, .cts dcsirablc: for Cambodian Fisheries Sorv-. 

ict. offt'.cials. 
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The sitbl.-.ct of flsh cu1.t.n'c is 2a,.irly nromin,-nt . tkis llitl. Th'Tv 

Fishorics S:-;rvico hlys *at2ot fi'ofts a-t fishcitr.unrxnti' 

without much, succ; ss. Fisli cu,-lturm 11:1S c discusps.. L'- J..r.L~li 

precvious chante~r. Tho ic snsc lmx. wid rcestriet i'.s.-f to th.. r~l( of 
tK !rdnini5tra-t4o0- in fish 

in .% CO'.tr- whcrc- n-.turd .t..r nroduc:! ov(r 2,000k/ot U. il 

o 	 Samra fisthinf.7 in thu G 2 t'ac),a quantitv not w'at: Pd'v.r:u
 

~rdflh ponds :ls:whr it i3 diffiCU'Lt to rj'i~ oYr th',: _0ohJY'tia
 

ovsJ,." Cis', in 7:3L:.tfl cu.turic , 1 ikc 'c'rrch o"Va' i
 

bandr, cq Lr(_s. cr.IAtLu' L -. I(! of onsand th'ir1 innat P.
mzlo r'ul r: 

furtlior th:_t. a tiocxrsnor oco-rsots vrithout. ltvuti- -ar- -52 

tro sun-, rvi7n -anl n-.na rjt ls!.Ktu op rLJion. ZVf E~;n . 1 

1~~~'Lk25:7 SO':a.du' ~ h, pond arid :.tu r eOA to "coop,;­

vat91 th. &tctnma :nt of nPanf r-)1icti*on. 

j4t ' 1 .(.ows fut.~'r f s 'tr..t qo'] a :..sttohrt ou-, 

trictr,! t,- o-v or !i.-AvA;ll two ilocatinl3 inCabi. 

51 	~n _F fort can cairry rmv'thr.K- to( bh.ncoi i ordr.r to supnLen.!nt r,:-o~ 

it is lili-ly that Uhor- will bi -uccussi'ui privatu. fish frnr ou 
b;fjor(. th fi:h!r~ Sarvic %can sacc:.ed in fis"' risinr,. tis - oo h. 

closco collaboratior will co-_ to i:,xist b- !tm cn thcs'. agric.-tu~rIsts ml 

F'ishc!ri::s S;ric fishopond t :c hnicians. 

L-. onfo(-rcerno-.nt in t(r f--.rivai~n is dif'ficilt U:v(-- i.O tc:clinolr' 

"11':vao : ouit ri , it is v;-.r:- 32. Lf Icult, inCa i-~... It 7 

t ~': [ ov...rnr 3.1-Ict' : t,: t',,. -:nd ic.:rra nt 'of'icials k of For.oft 

StT.LvI5c -Jo not rc v W oibr.tiri f'o-noitci, uto 

t~vha-h9Li~rn;: ic c;oor' viJ1 ' r 1*L t o: of pi it 

.L72'i .ia; toA of xh~yr 	 .- ri*csL.:: :.if~Lrs tt x:11)ts a ±t 

c'SL .<ro' o s nn- ants orha0 Iv.- norti:on tl;.c~l.Ir inlfr .io
 

:i~or~.;c.TK. irht t~h~-e cti conr-,rn for ''I. ott. Ion
 

un~~ y .. on ~uaion is
2crrotn>~ v-' nO-ous ~L~ .:r cna--rt 

Ai" r).i~y Fr -o rhC 1 	 V: t C t '.-,s o f coan Fci'oni is n 1. v . c' 

s traorwo r~ Lto 2to it tl. -.t r ckls; xln'to C, c o ; 

of, 	all. 

http:i~or~.;c.TK
http:tl;.c~l.Ir
http:onfo(-rcerno-.nt
http:sacc:.ed
http:SO':a.du
http:sitbl.-.ct
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To aim 0 ostblshin" a Fisherias Sorvic- which is --I- f:acto on nLr 

with tb Por-stry Scrvic. If it is necessary to stablish . scparatc ir­

;icc n rALJ to tho ForPst Service toi attain this goaJ this noJsi:vJi, 

:kou.d no; b" too li tv discardetd. 
.I

t.,Jl'"Z 	 ... tT(i[ .. 	 S ,: ,"Y 'u....,,4th I:hc: ,'istrn, service O m:niz'.,li onl
To attAn this VOL!, wh'th , rt :-c xsiqsricomnto 

or in a rav±:;.1 arm it will hA necnosoncv­
.i. To k",t :oi.y Lartr ].n. in ih. m.ti:'nal Cal '-.2 of a'riculture :and 

AAi: tow\2iMds a.s -- inLnao'.ii or'autanomous 1'is hcrius cu ric'num. 

i. 	To cra..' "'.on i .1 .c',U :4.,nnlon jrvicc o Cornish trm:Fn, U ­

] ... s . ens i OfL work:"'L' t v. nhrLt.\rv-1,)jd, .'L:nsion .; vLe.. 

iii. 	 To .. mntin t.hncia: :.; nn !,A.Lnd in sP&cif.c nhases of' work, I.-. 

fish culture or r.s:,arch, to their resprctiv. lhos on a.nur'qannt 

basis. 

http:inLnao'.ii
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S U ?i 1 A R Y 

(Includin- a list of Cons..rvation .nd Other RWcom.cndations) 

Fish and fish rroducts contribute A,0 to thu ,rross iL..tional Product 

of Cau'bodia. Th,.y ar,-st.,on':! only to Rice in thn arcn of v,-r'icultur .nd 

nwtura rsou'cs. it follows tharfor.. thAt fish is by far th,. most im­

-:nt nroLin conilcmernt in th.: .!bodian dint. 

About , 0l nd Ari,& fish caV., from Cambodiun frshW,000,) oiAfrcmh 

wtrs i,,1.5' 33,000 IT of this amount were xporto, through oISS 

ni1in tin,. cl'.n:.l:; .1rios -nK Crcsh fish. r.st wascn A Tho consumnd i,.Cw,-

KK. t on v.'..v:rago n.r c:,L ta.nuatl int k of 21.6 x. LO3sOCfr,.
 

r1 sh, 

Coro"r: d 0 *ar].ier, - xr-: ,'led .' i - catch and cxoort fiu'es, t, 

2.)[T- u.. t tos rpr.sunt ". small :,cli-.. i- total catch and a soious doc.­

in :x.o.t. Moons fop thann,, rlurin's r.. discuss,; 1"c: A consurv,.­

tion m-snr s, h"bit..t Onstriction a,nd in."-ility to cnforc. I"wr ,u to .,nck 

n" p ronn,1 ar th rQ orirqr7 on s. 

:.,"rolo"i and Wj.vn]in. bisis of Ca:.,ordiatn finiahricS i- :discusn;Q, 

•.,u rvt r"n twork, ,'ntonr 1'v1 ch'. r. ,ys and irund. d d 'r-as arc .s ri',d. 

A 1a r.: an! varied 'i< fauna ovolv.d in rsons to t h oaeial con­

diE.-n:; "a uN: in Ca'oh o lak - rivcrs. thuand The composition o' 

f.,un .r !: of tE. colmol l : u ii .r "Tht ,.-;cri'tions most .,mili. ,r iarcRud 

C.: in a Fji Fa~una. 

Fislin. . thos arc d,.scribud succinctly m:inl to :rovid.. 'a b.ckgrounc? 

Y.... :;tV.s ] .ck of ,rt. m..sur io .vin t- A .A,.r:. Wi consrvation ... 

!-,,, 2c"... : .f :.- o f t . ".Ar Ash to insur, pu rptuation of s :vr". 

. 'i S . Ibis 1.n s into a listing of axtant r.:ma n:,..ry .inor. 

i•tio;ls .%.;p,'l , with ,'i'i, to­n Tor'':L.. ',A ' " os aga r... 

x 3d nes :~c'; YcfSrr'.inn nisiro: 

T., f Ca'bodi.r, "r.sw'.t.:r W Wr ­,qo .k'.ist W i r 

,on W tho i",lsin; o?:nitlv, .'n.d .Socics.intr'oduc 

it of'G,,odia onl i .astAn o'Lcial fisih'r- .. Mc.Le, c.' .r" not cx-act, 

r'duct:.hLn nnd th, -ILsoos tion of Lha c 'tch cou].,d ,'.. . T.r 
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arc scv,:rdl roossibilitics of lcss wasteful utilization; suggestions for at­

tl ining such procedures are uivcn in the chanter on the Utilization of the 

C'.-,bodian Fish C.tch and, sincc such measures are dcoendent on a well func­

tioning Ext-nsion Service, they ar: treated from a different aspect unde1r 

"Fish,:;ry Acinistration". This last section of the report also deals with 

duc-tion and tr-inin- of Fishorius officials, -nointing to some rcmaediabLe 

tifici .ncies in this field. Coping with them will inde.cd have to be the 

first and one of the more inportant steps in crcatin a strong fishurifes 

s rvice. 

Rocormndation 1, (pa>e 14) - Concerns the mesh sizes of fishing nets. 

wccommatndation 2, (age 17) - Suggests study of the reirelation of set 

distances between the staves in ba:nboo 

barrages.
 

Recofxiendation 3, (p-agc 19) - Deals with the structural changes in the 

Day and recommends abolition of Day Pish­
ins,. 

Recommendation 4, (page 21) - Suggests the gradual abolition of Samra 

fishing in the Great Lake.
 

Rc.commendation 5, (page 25) - Research on spawninz locations and habits 

is recommended. 

RcconLendtion 6, (page 27) - Advocates an escapement quota for Trey 

Proul (Cirrhinus auratus) after sorn: rL.­

search on spawning locations and habits
 

of this species. 

R,':co.riendation 7, (pa-e; 2.) - Strongly recommtnds coordination of efforts 

at prescrvation of inundated for::sts ani! 

scvcre action av.?inst defrauders. 

Recor.u-.<.tnd.tion 8, (page 30) - Deals with fish cultur-e cnd sut,ss t>-t 

special government attention be given to 

this for', of supplemeinting protoins for 

human consumption. 

i:co-imc!nIition 9, (pag 31) - Deals with the law forbidding the raising 

of citfishes and sugge,,sts r:-xLrn:7tion 

of tht. facts on which this lw is bascd. 



R.cov;-ndn\tion 10, (pa-lt. 35) - Su_g,.sts ,,tt.lntion Lo and b, tt, r mtthocl 

-)f obtinv rf.li.bl. fs rr3ttsis 

ILcorfm(Jfdation 11 (au 6 - Inas-imch !,.s Fish 7"woort cnnccr.ins sv~j- l 

govcxrriment cluna rt!monts, c oordinmtion of 

their efforts is rccommendKId -to s .,ttl1.; 

this problcm of irq,.ortancc for tlV n~tinn,.l 

,;?Coflnlny. 

RIcom~indation 12,) .~ 30) D.J .ls witi irmprovc:ment5 in fish rondxI nr 

nr'Lcticcs and thr. cons ,rv-!tim- '~ Nffsh 

Rccoimundation 13, (.2' 7,: 45) - ±ut t.-) do wit'h fis .rr 7rLnistr!tion :tvid 

th.tratining of 'fishori, s pm:rsonnk. l 

----- --- 0 0 --- -- -­
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