


F eatherba,ck Fish (Nutoptm·us chitala.). Pla Krai. 

Fron1 ,~ ~pecimen 48.25 cm . long taken in the Menam Cbao Pbyfl ·~t Bn,ngkok A.ngust 1. 1925 . 

From a drawing by Nai Cbote Suvn.tti. 
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CONTRIBUTIONS TO THE ICHTHYOLOGY OF SIAM. 

By Hum[ M. S MITH. 

VIL THE F EATHERBACK FI SH Notopte?·~~s clt:itata 1~ S IAM, 

WITH NoTEs o:-\ ITS EGG-LAnNG A)ID You:--m. 

THE FEATHERBACJ\R OF STAi\f . 

245 

Of the four species of Notopterus now recognized, one occm s 

in Africa, one is found in Borneo and Sumatm, n.nd bvo have a wid e 

range in the East Indi es, India, Indo-China, :Malaya, and S iam. Th e 

Siamese forms a re Notopte?·us chitc~ln (Hamil ton) and Notopte?''U,q 

notopten~s (Pall as), th e latter call ed Notopte?·us lcapi1·at by Gii.nther, 

Bleeker, and Day.1 Both ar e a mong th e commonest and best-known 

oE th e f resh-water fishes of Siam. While inhabiting rivers and 

canals, t hey occur in greatest abundance in lakes a nd swamps, which 

are their principal breeding p laces. The larger species, N. chitala., 

is essentially a fi sh of the large waters, in which it is always conspi 

cuous from its habit of frequently coming to t he surface, ma king 11 

splash, a nd rolling over , exposing fo r a n~om ent its broad , ;;i lvery 

side. Its maximum length, as reported from India, is 1.2 met ers or 

mor e, whil e in Siam a length of l metm· is r ar ely attained and the 

:werage si?.e oE n.dnlts does not exceell 70 to 75 cm. Weber and de 

Beaufo rt 2 g ive 875 mm. as th e maximnm length. T he other species 

is said to r each a length oE 60 cm. or more in India; · Weber and de 

Beaufort,2 following Bleek er, g i\' e a max imum length. of !i5 cm.; 

while Siamese records indicate that 40 cm. or more mfly he attflined. 

A do?.en adult fi sh taken a t random hom a large ca tch in n. kabang 

n.t Hangkmben, Centml Siam, December l] , 1924, Yl'eJ·e 24, 26 , '!8 , 

28, 28, 28, 29, 33, 33, 34, 35, and 38 cm. long. 

1 'l'het·e is some evidence tb:;,t :;. t hird species may inh}tbit Sin.m. 
In Bung Borapet, for· instance, there b::ti> been observed a, form which Reems 
to differ considembly in general n.ppear:mce from the other two local species, 
and is call ed plct sattt by the Hshermen, but no specimPns :;.re avail:tble fot· 
examination. If a th ird form a.ctuall y occurs, it is likely to be Notopte1"US 
bo1·neensis Bleeker, of Borneo and Sumfl.tr:t. 

2 Fishes of Indo- A~Jstr:;.li::tn Archi pel::t.go, ii , 191 :l, 



Th e Siamese names a,ppli ecl to Nofopte?'"U,.~ ch itul c~ arc plu. 

!.:?''fl ·i nml p ln lU(JI[J pan," krfLi " mea.n ing to move slo" ·!y bnt smart

ly a,ncl " ha ng pn.n " meaning b road tail. Chi tai" is t he Bengali 

cnlloqnial nanw for t he Ash . 1\TofoJ.dents noloJdC?'1&8 is ca,ll ed p l.n 

chct.lcd ot· 7Jlrr -~n lrtf in Flin,m eRe, t he te rnt meaning- cleYer or cunning·. 

J(rtpl:rot is a, lHn lay na,me for hnth speeies. Feather back is ;L hnok 

nfl. me luwing refer ence to th e d iminut i,·e t nft -l ike dorsa l fin. 

Th e [eatherbn.cks sn bRiRt on insects, mollnRk R, shrin1ps, and 

fhdt eH. Th e sma ller species, 110t07J i r~?·~~s, iH reported to eat insects a.ud 

tlw roots of n.quatic pb nts. T lt c small surface-s wimming fi shes ;tp

pcar to he the n1 ore common food oE pla 7.-n~·i . I n t he l'\{ena,m C ha,o 

Phya a,t Jhng Sorn in Ba. ngkok , on September ] ~. ] 0 2 !~, a sca.ttc t·erl 

school of pln lw!l i wa.s feed ing on t he h;tH-beak Ze·n((n1wple?·~~8 Pt

l·nn l io (pl.c1, htl1~nu lu~o), "-],ich W;ts then comm on a nd about ] 5 cm. 

long·, a.nd also on t he shootiug-fi sh '1 '9xote-~ .iarnla /01 · (J i lO- -~euu). 

Th e featherbac ks ;tre of considerable comm er cia l Yalnc in 

\' fL I'i om; par ts or Si;un , being c;tug-h t in iarge rpumtit ies and sold 

ft·esh a,nrl smok ed. '1'1 10 flc~h is sweet b ut l'nll of sm;t ll hones. A 

fav01·ite tll ethod of p1·use rva.t ion is by smoking , especial ly for ·1)l11 

r-h(llrd. Tn t l1 e Jh ng kok mark ets , Jlln ln·11 i is hehen.ded a.ntl cut in to 

st.efLk s or s ln.bs for t he reta il t nt cl e. A full-s ized fis h ll lfL)' se ll for 2 

t; i ca, l ~ . For horne nse, in orde r to on~ rcome t l1c bm1es, t he Hesh is 

<:hopped fi ne, made into ba.ll s, rtnd cooked wi t h enn·." · 

Th e h nsin es;; of tra nsport ing Ji,·e ])la J,;?"rri ft:o n1 t he fi 'i heri es 

to t he markets i;; of: so1ne importance. On No ,·ember ·1 G, ] 02~ , at 

the mout h of: t he Ri knk Hi n! r , Ccnt.m l S ia m, tlt e m·i t er exam ined a. 

ri ce ba. rge f-Ill ed wit h wa.ter ;t iiCl conttl ining- 8,000 ];uge p ln hoi 

clest.inecl for Bang·kok. Th e tiHh ha,cl com e fr·om Bnng Bompct, from 

a snh-swa lll p nncl er lea,se . 

. Plrr knti ;;hows consid emh le color \'Miation i n diit'eren t p:trt-s 

of its wirl e mnge. [n S ia.trl t here is a lways t~. long it udinal se ri es of 

la rge, ro nn el blac k spots a.hon~ t he n.na.l fin; t hese spots number n to 

10 on each side, a. re la rger t han t he eye, a,ncl often ha, ye a well

defined whi te ring Mon nd t hem. I n .India , a,cco rding to Day's yery 

i J:!1per·fe.ct description (Fishes of +nclia), t he spots" are li ~e black sta-r!) 
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Ill t he c;1\1cla lrcgion, pl acecl in a ~ingl e or double ro \\' close to th e ana l 

fin nnd somet imes e ~tencling t h e 1rholu length of its base," whil e hi s 

·fig ure shows t 11·o minn te r ound spot.s u ea r t he hflse of t he ca.nd a. l fin. 

I n t he Inclo-Anstrn.li a n Archip elago, t l1 e fish usnn.ll y lacks t he black 

spots , a nd t he fi gm es of Rl ee ke r (Atlas Teht hyo log iqne) and of W t> ber 

and de Bea ufort a re im1nac ul ate ; t iJCse a n t l1 nrs r crnnrk , hmve ,·e r , 

tlmt ra r e ly t h er e is a Rcri eR of 4 or 5 lJl n,ck Bpots in t he c:LUd n,lreg· inn. 

ICll+GS AN D lX+G- f .. \.DNG l e\ JY() '!'OV / 'FJFI/ -8 C l !I'!'. I r .. l. 

F ew obRer nt.t ion s nppea r t o ha ,-e heen lll ade any wh er e 1n 

r egard to t h e sptLwning , incnhation , a ncl yonng of a.ny species o l' 

Notopten1s, and li ttle or nothing has bee n r ecord ed t hen .Jon. Bonl eng·er 

(C::tmbridge Natnra l Hi story, F ishes, 1. 9 1 0) sa~· s: " Nothing is 

know n of t he ir b reeding hahits and de velopm ent." I n Dea n's ll10l11l

men t::t.l Bibliography of F ishes (l 9l 6-Hl28) t h ere a re 110 r eferencRs to 

t hi s 1=mbj ect. 

Th e p rincipl11 purpoRe of tl;e presen t pn.per is to pn t on 

record Born e obRer vations on t he spa.w ni ng, cggR, n.nd yo nng of Notop-

11&1"P-8 rhi trr lo t hat hn. ve hec n nJ a.dc in Fl ia.m clnring t he past ten y ca ri'i . 

to ref er to experim ents in n.rtifi ci::t l hn.t.ching, a.nd to describe yonng 

stages of: t he fi sh fi'Olll specim enR i11 t he coll ection of t he Dcpart.men t 

of Fisheries. Th e chi e f ohser mtions were mad e in 108 I, 1932, a ncl 

1933 a.t Bnng Borapet hy Lua ng A nn.ntamasya Pi t hl1k s n.ncl Nai Bun n 

Chuay Imlmmba rya, o f t he depa r t men t st::df, to wh om much cred.it 

is du e for t h eir p ion eer wm:k. It will b e appa r ent t hat t here a re 

variouR obscure pointR in t he li fe o f t hi s fi.Rh, a nd it iR hopecl t ha,t t.he 

ohsCJTations will be cont inued. 

I t has long been well know11 tu fi sbenn ell in S in,n1 , nncJ w11 s 

noted by t he presen t wri t er as ea rl y rtR 1. 923, t hn. f; Notoplern.q chilo 

lo fl.t tacheR its eggR to p iling , posti-1, stfl.k es, rootR, stumps, ;tnd brdnch 

es of treeR t ha t. have fa llen in t he wfl.ter. Th e eggs a rc eovt> rorl 

with :tn adh esive Rnhstance which qni ckl y sotR when it. come.<; in 

contact vvit h water.1 

1 W hil e it is r easonable to n.ss11 me t hn.t the bl'eed ing hn.b its of pln 
chal<tt a re simih 1· t.o t ho> e of pl.n lr.1·ai, t her e is n. lac k of ohf'er·n t ion s. 'I' he 
only availa l.Je information is a statement by the la te D r . YM i S. Sani t wongse 
t hat Jila chalctt ·attaches its eggs to the roo ts of aquatic p lants. 
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No obset'\'ations have been made as to the behavior of the 

fi shes at the tim e of spawning and a~=; to the manner m which the 

eggs are attached. Deposition appears to take phtce mostly ot· 

wholly at night, and the eggs are placed in a sing le layer, close to

gether, and rather uniformly distributed over t he surfn,ce of t he 

stake ot· stump. On n, four-sided post th e eggs may be attached on 

each sid e, and on a cylindrica l bamboo stake t he eggs may be fonnd 

completely encircling t.h e wood. 

In water 1.5 to 2 m. deep, t he mass of egg~=; a.s ln,id may 

reach to within 50 to 70 cm. of the smfacc of the water and to within 

t he same dist.ance of the bottom, and the vertical ex t ension of t he 

egg mass may be from 60 cm. to l m. 

In Bung Borapet, t he period d nri ng " ' hich eggs are l:ticl 

extends from February or oven ln.te January, into August, when 

flood watet· begins to renclt the swamtl· This protracted time is 

doubtl ess con·eluted (1) with t he more or less uniform physical 

conditions which prevail in the bung dnring th o~=;e months and (2) 

with th e fact, elsewhere r eferred to, that a gi ,·en fe male J?lcL lcm.i, in 

order to void all her eggs, requires fieYeml sepn, ratn Rpawning·s r~t in

tenral~=; of perhap8 a month m· more. 

Vl hil e t he fi sh lays itfi egg~=; i11 all pt11'ts of t he bnng, a fa vorite 

locali ty is Klong Bon1.pet, the main out let, hetwecn its head :tnd t hn 

hanago, a, distance of 5 kilomcterfi. Th e J..:l ong seems to be prefe r

red to the bung as a spawning ground. Th e admntages of t he kl ong 

are that t here are fewer enemies of eggs and yonng, t he \rater is 

more turbid and hcnre provides more conceahn cii t, the water is some

what warmer and hence development is more n.tpirl , anrl t her e is HI 

abundance of submerged stnmps for t he attachm ent of th e egg.·. 

It is a beli ef among t he fifihcrm en in Bung Borapct t hat a 

fall of rain induces the depo8ition of eggs. Ntti Boon Chuay system

atically ex:aminecl posts in connection with rain fall but reached t he 

conclusion that the available evidence did not susta,in the beli ef; and 

an examination of a t emperature-rainfall r ecord fai ls to 8h0\Y any 

obvious relation between rainfall and egg-laying. 

An interesting observation, firfit recorded by Nai Boon Chuay, 
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is that, before the eggs arc l~tid , the parent fisl1 clear a. circular space 

at or a,rouud the base o£ th e stake or :;tump that has beeu cho:;en for 

the attachmeut of the egg:;. Tlw area i:; a :;ha,llow depression 50 to 

60 Clll. in UilLilleter, n.ncl its pmpose is to serve as a re~:; tiug place Or 

kind of ne::;t for the fish during the early Jays of infancy. It has 

not been possible to determine uefinitely which parent prepares the 

nursery ba,sin, but Na.i Boon Chuay is inclined to believe that it is 

tlte ma le which is mainly, perhaps wholly, responsible. 

The egg of plt6 knd a,£tcr ferti li ~ a,tiou and a ttachment i , · .J. mu1. 

in diameter and spheri cal in :;bapc except when; it is flattened by 

contact with the wood. Th e color is pal e yellow. A :;trong, fishy odor 

emanates from the egg;::; both before ttnd after extrusion , n.nd this 

persist.:; afteL' th e eggs ;1rc attached to a post or stake. The odor 

doubtless has a t1.3eful purpose, but would seem to be detrimental to 

the welfare of th e species in that it may attract fishes and other 

creatures which destroy th e eggs. After attachment, the eggs arc 

somewhat slimy during th e whol e hatching period. This condition 

would [Lppear to be a disadvantage in that it favm:s th e deposition 

of sediment which may interfere with de\"elopment or completely 

:;mother the eggs. 

The number of eggs deposited at one time, on a single post or 

i:ltump, may reach several thousands. Au egg-covered fom-sidecl stake 

which was taken up for observation July 17 , 1932, was found to have 

1,733 eggs on two sides, with approximately the ::;ame number 

estimated to be on the other two sides, a total of more than 3,400. 

It is not known whether this vyas the Jirst, second , or third laying 

of a given fish and whether the different layings arc of similar size. 

It is appareut that NotopteTus chittda is a fairly prolific fish, a,nd it 

is likely tlH~t th e egg-output of a single fem ale in one season exceeds 

5,000 and may even reach 10,000 or more. 

Dming May, June, and July, 1932, th ere was maintained 

along the banks of Klong Borapet , near th e regulator which controls 

the level of water in the bung, ~"L seriers of experimental stakes one 

tu two meters apart and driven into the bottom in water 1.5 to 2.0 

111. deep. Tl10 stakes, which were of well-cured bamboo poles, or 
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squa re posts 6 to 10 cn1. iu dia!lletcr, :md ,~lJu n t !j ttl. lung, lllllllbered 

53 a, ncl were in tended to ser ve <~S egg- l <~y ing places for plcL lwo,i . 

Th e stE~ k es were examined cbily or every otlt or day , either by pulling 

tb em up so t lta,t th eir sid es coukl be iuspeeted or by hal'iug l!t eu dive 

and determine t lt e p resence or absence of egg by gently pctssing their 

liugers 0 \-et· t be surface. The fi sh r•~spo ntl ed quite well tu tlw Facility 

thm; a lforded t lt elll , as s ltow JL by t lt e J'o ll uwing n .:<.:ord , frotll which iL 

will he i::iee u t h.~t 36 sta. kei::i were uti l i :~.e tl Ull H:\ uu.,rs, t he la rgest 

number obsen·ed on tmy sing le da.y being 5 0 11 Ju ly:!: 

IC. vpe1'i'l1wntal stalces to wh·ich bc6tcltes of eyg~ of plc~ l. ··m i we1·e fo·U?ui 

c6tlc~checl on clc6tes indica ted, Klong BorctjJet, HIJ:?. 

Date. • \r~~rnue1 · of stct l.:e~ . Date. .\rumbu of ~tcdes . 

J)h.y 3 I J"um: In ·) 

4 l 20 ~ 
[; I 21 

]8 2 30 
21 Jul,v 2 5 
~(j :l 6 J 
:10 2 12 ~ 

June 1 4 1:. 2 
8 4- :Jo 2 

In 1932 Nai Boon Ubuay tried th e experim ent of placing 

a ruuml th e eggs, 011 '~ sta ke in Klong Bon~pet, a metal fram e cover ed 

by a t hin white muslin cloth in snch · ~ \1'<1.)' tts to pre veut predatory 

fi shes h olll r ea·: hing t lte egg~;. Th e experinteut fail ed hecam;e t hi ;; 

kind of protect ion to the eggs does uot prevent the depositiou of 

~;ecliment in t he dead wate r wi t l1 ill t lte cuclosure. 

In a f urther experitne11t iu 1932, a st,1k e \\'i th tLtttLChecl egg:-; 

wa.s placed ·iu a protecting unclosure l!lade ol' bras~;-wire mesh. This 

experiment was iu the open water of t he bung, near the t:loatiug 

hettdquarters of the Departlllen t of Fisherie ::> , t he wa,ter th er e being 

much clearer th tLB in the k long. T he eggs were clem1ed daily by an 

tLttenclau t usiug a feather and acl1nired ,~, very slight deposit of sedi

t. nent; a ll hatched in about 9 day~;. 

Th er e is evid ence, supported lJy ct natolllical datct, indicating 

t ha t the mature l'emale p ln k?'u.i. b ys each season t hree HeprLrato 
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bateltes of eggs tlL widely-separated periods, <l il<l Lha.t three mal e 

iish are needed to fet·tili~e cmt1 care for the eggs o£ une femaJe. 

This species may therefore be said to pmctice a J:onn of polyandry. 

The exi stence in cL singl e fish of egg" of seveml different 

stages of developtucnt h:1s been shown by repeated dissectious. TJ,us, 

a, fish 7 7.5 cm. loog, 1reiglt iug about K.5 kiJ ogmms, " ·a.s eaught wi t h 

;L baitlcss hook at au egg-hying ~;take in Klung BOl·a.pet u.t t; o'clock 

u. . m. ou May 28, 193:2. It 1ras a fet11al e which lt ad e\·ideutly nut 

eompleted t he deposition of eggs 011 t he ~;ta k e , 0 11 which eggs had been 

detected at 6 a. 111. ou t he S<l llt C J ay. In t he litlmb of Nai Boon 

Chuay th e Jlsl1 yield ed about :WO fully ripe eggs 0 .11 being" stripped " 

hy gentle compression of the abdolll en. Wh en subsequently disseeted 

the fish was fonnd to contain o1·n.ria.u eggs of two different si"es 

which the observer t hought would have cont c to w aturity in about 

one and two wonths, respective ly. 

On a. nurn ber of occasions during 1933 Luaug Anantamasya 

Pithaks, while station ed i.u Bung Bompet, confirmed the previous 

observations on this point. In June fish that were known to have 

recently ]a id one ba.tch of eggs we re shown to contai n eggs of two 

non-intergradiug sizes the la.rger of which wer-e smaller than those 

found in ripe tish a.ud were estilll atetl to be severa.l weeks ::;hort of 

maturity. On July 27, <l di ssected fi sh showell eggs of tln·ec different 

::; i ~es : the largest fully ripe a. ud running freely from the fi sl1 wl1 ell 

the abdonten was compressed; the second gmde a li ttle less th3u g 

Ill tu. iu <.lYerage diameter, atl herm tt to t he OV<tritm connective tissue 

<.L ud not extruded on compression of the alx1omen; the small est about 

1 nun. iu dit.Lut cter and lil.;:ewise not extrusi le. 

Au iuteresti ug fact , confirmed by JtUli1 01'0US observations, i~ 

t lw,t iu plc~ k!' (Li ouly a singl e ova L·y develop:> du ring one season. 

Whether there are two ovaries w hieb alterniLtc in activity from year 

to year, or whether onl y one ovary en rr £unctions, remaius to be de

tcnnined. '.L'hc mature ovary occupies the left side of the co111paratively 

sma ll abclotnimtl cavity, the digestive and other viscera being push ed 

to the right sid e. The ovarian mass is ronnclish , btcmll y compress

ed, and in ;J. fi sh 'i 5 cm. long is about 10 to 12 cm . in longitudinal 



diaweler. Wl1 en the im·eBting llletuura.ue iB r emoved, tlw orguu is 

seen to be multilobed and th e lobeB in tmn lobulated. A Bhurt ovi

duct discharges iuto a doaca. 

CAHE Oli' EGGS, Il\CUBA'l'IOJ\ I'ElllOD, Al\ l> NJ,! \V LY-H A'l 'CRKD YOUNG . 

In a.ppears tu be wel~ establi sh cc! that t-he cn,re of the eggs 

J evolYes only ou the male fish. A g iven fellttLi e, haYing deposited 

one batch of eggs, is presumably occ upi ed in find ing a second ma.te, 

selecting a spawning place, and preparing fur the next ripening of 

l1 er eggs. At any rate, feumle f·ish are uot fuu nll a,t th e egg pos t.s 

under circnm::;tn,nces that would suggeRt any maternal solicitude. 

Throughout the time the eggs arc hatchiug , the male fish is 

iu a,ssiduous a,ttenda,nce and performs a very important service. 

Human intruders have found that t he pareut will attack fi ercely a,t 

that period. Priuce Vipulya, in l1is "Notes on Rod Fishing in Ba,llg

kok " (Journal of Natural History Society of Siam, vol. vi, 1923), 

states of pl(~ kn~ i. : "It is very Btwuge duri ng the egg-laying season." 

Natuml enemies of the eggs are driven off. These are for the must 

part small fi shes, especially catfishe<s of the genus Mystus, called plc~ 

kayeng by th e local fishennfln , and minnows of th e genus Rasbol'a, 

called plc~ siew. Perhaps the most important act o£ the male is . to 

keep the eggs aerated and to prevent the accumulation o£ sediment, 

by fanning movements of its la rge tai l. In the absence of current, 

the eggs may become covered with sediment which prevents normal 

development and induces th e growtlJ of fungus. With th e guardian 

removed, th e eggs are preyed on by small ti shes a,ncl those that escape 

are coated with sediment and asp!Jyxiated. 

The local people take ad vantage of the cle,·otion of th e ma le 

pl(~ lcrc~i to the care of the egg~:; by fishing around a stake or stump 

that has been found to bear eggs. Using u~baited hooks by jigging 

or a hook baited with shrimp, insect, or small fish, th ey sooner or 

later catch th e g uardian and though tl esBly stterifice the incipient 

brood. 

N~ti Boon Chuay experimented with the llloving of the post 

after the eggs had been attached, in order to determined how far the 

parent fi sh would follow the eggs. Apparently the parent fi sh's 
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::;o licitude or recognition extends only a ::; hort distance. lf an egg

bearing post is pulled up and again set \\ithin 50 cm. of its original 

site, th e pareut wi ll continue to give a ttention, but if the post is 

moved a greater distance the eggs are abandoned and lost. 

According to Kai Boon Ch uay's obsenatiun in 1932 , 11la lcroi 

eggs attached to :;takes in Klong Borapet hatc iJ ed in 5 to 6 clays, at 

an average temperature of 33° C. 

As soon as hatched, the young fi sh drop to t lJ e bottom and 

eollect in th e muddy depression at tbe bottum of tlJ'e stake. In that 

situation the young are not easi ly ob::>e r vable, but the workmen 

. ornetimcs di\·ed and felt the young in t he depression, and sometim es 

brought up young in their hand::>. The ti::>b r emain in the " nest" 

until t he yolk-sac is absorbed alH·l t htn begin to swim near or at the 

surface and to search for food. 

EXPERIME~TAL HA'J'CHI:\f1 AND BE ti Bi t\G OF PLA J\BAl. 

[n 1931 Luang Anantarnasya. Pitht~.h, while stutioned in Bung 

Borapet, made some pioneer experirn enb.; in R.rt iti ciall y t11king cmd 

fertilizing t he egg;; of Notopte1·'1.~8 chdcdn rwd in a r tificially hatching 

eggs that had been found attached to post>:. 

On l\oby 25 a pair of ripe fi sh was obtained, and the eggs al'ld 

milt were st,rippecl from them into a pt,rc.:e la;in dish. As hatching 

troughs wl'l·e not yet availabl e, th e eggs \\' ere placed in i~ basket and 

put in the klong. Subseq uent exam inatiou sbo\Yed them tu be ferti

lizecl On :May 27 the egg -; \\' Cl'e found t·,, he t hickly covered with 

sediment , a ucl lmtcbing was not possible. .\.u experim ent11l hatchery 

for plu /cT•u,,: was th en a rranged. 'fll'o tn,nks ea.c ], bolding 400 

gallons were set up near the bann.ge iu Kloug Bompct, and these 

were tilled , and k ept fill ed, with klong water which was discharged 

into a suppl y trougb at t he rate of a gallon 11 111inu te from each tank. 

'l'he water from the supply trough flow ed into 3 hatch ing troughs 

each 2.5 m. long, 20 cm. wide, and 20 cm. deep, with an outlet and 

screen at th e lowe1· end. Th e water [rom the hatching troug hs 

passed into an overflow t rough from one end ol' which a pipe c:ani ecl 

th e water into a. dirt pond 1.5 by :2 .2:3 m. Thi;; li ttle pond, with a 

screened outlet, fhained in to th e klong. On Jun e 2, Lwo batcheR of egg« 



as ;~tlt~ehcd to sttL k.es Wlm.: pla eutl i11 t hu lwtchi ttg troughs. Th e:-;c: 

ugg:-;, lJuJiu1·cd to kwe beu 11 laid two day:-; uefore, WOUld ita \ "U UeeJJ 

lu;;t buca,n:-;u t he gua,l'fling JIHI.i es had bee u CtLug h t Ly the local p <:oplu, 

LLml u11 e lot k1Ll tlire;tdy Leun ptlrtly destroyucl by plt~ /.;c~!Jt''II!J tLml 

pl(~ 8il!'w. l ·l"atchi 11 g \\' tV:> suecessf ui , aftur K lb_,· :-; , .d though 11bunt 20 

pur cent of t lte eggs were kill ed by fungt JS a,ml sedi ut eut. ' l' ll e 

untnbur uf yo l1ltg t1Ctll1Ll ly kLtel1ed II' H:-i l ,u l4 ; t lw:-;e were tmnsfen ecl 

tv the :-;nmll pond wl1ere tile _)' fed ;~JHl kep t und er oLsen·tttiou for 

so111e weeks , a, ud li lx:mted ea rl y in August. 

Another Jut oE eggs, tak eu Oll<.: by OJJe f ro11 1 t he roots oE a tn.:u 

to whi eh they wer e att.a,ched, " ·e re pltLcell iu kLte hiug troughs allll 

suecei:isfu.ll y illcnbtLted. AlJout 2,000 YOl1llg wer e thu .~ ol>ta iu ecl , after 

au egg mortality of 20 per eent. 

In Hi32 Sui Boon Chu ay rep1:ated s0111 e of t lw hatel1ing 

ex.perit llellts of L-mtug AuLwttLll laHya Pitlitd-:s o[ t liC pre1·ious year. 

'1'11·o luti:i of eggs l<.ti 1 on 1\la,y <1 \\' ere tmus ferred to h;ttchiug trough f.i 

uu May 7 a ur1 hate ltell J\ la,y l u, <Lild the yu lk-stLC was al:>sorbccl by 

l\hy 20 or May 21. \V heu th e y o1111g 1iri:it heg<-111 to eat, t hey \\'l.: t·u 

;;upplied \\·ith minute crusbwetLIIS u. nd other p la.uktou urganisrn~:; 

mught in t !J e k Jong by JneaD S of tow-nets mu,de Ot ~:;i l k lJoJting-eJoth 

<~ lld of fine mnsli_u, <LULl on this lood th ey t hrived a,ml grew mpid ly. 

Sl ZI£, CO I,OUATI0:--1, AND GHOWTH OF "YOUN U. 

A JJOl'lllal lJu tcl1 of pln lc?·ai , hatch eel 0 11 ~'by 25, I fJ3 1, k Ld 

t he fulluwing featurefl: L eug th o[ fi:;l1 intll) ediutely a,fter eiJierging 

fro 111 t he egg, 1. 2 111111. ; leng th of he;td ;Lnd yo lk-:;tl.c, 5 IJ ll lL ; yolk -sac, 

::l t u 3. :J Ill Ill. long, 2.5 \l'ide; hody tnwsp<t rent, uupigw ented; yol k

~ac p<.Li e yell ow; eye~ lJ itLck, showing clii:itinct ly t hroug h t he sid es of 

t he opened 1Jlout h ; i.L lJroa,d, mcclittu , lengthwise, contiuuons fiu-likc 

fo ld , brou.clust po::;turiorly , extending fron1 t he head completely 

L~rouucl the tail to the yolk-sac. 

A lot of fi.Hh htttchecl on J\hy l u, Hi32, how eggs le1id on May 

<1 \\· ere ki llell ou M<Ly 20 wh en t l1e absorpti on of t he yoll ·-;;ue was 

eo1uplete. Sen.:u of these li i:i ll ll t~cl tl!e fol lowing over-all lengths: 

] .:), 1. 5, 1. 5, l.5, 1 .(5 , ·1. 7, and 1.8 CIJL One ol the sn.me bn,tch with 

th e yol k- s;tc 11 nt fnl ly ;tbsorbeLl was 1.2 em. long. 
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!:\. Jot OI fi s h hn,tc:hed i\ fay 16, ( !)32, fr 0111 i11lOtl1 Cl" hatcJ1 o f 

Oi.!,·gs hi rl on May 4, wit.h yolk-sac nh.~o1 · be rl hy Tvby ~ I , wer e lq•pt. 

in ;In art ifi cial p und 1mti l .Jun e J ~ 11nrl t hen pn•se n otl. Th e leng tl1 

nf ntost of: t h em when kill ed \\'its 3.4 to :li) C: lll . ; hn t some of (·.h em 

hai l atta in ed a l ength of 5.1 cn1. 

Th e c:h a racte rir-; t ic sk tpe of t h e nJnl t fiRh , with its strong·l5· 

cl evc lopccl conca 1·ity n,t t h e na pe, is not obsen ·ahl c in th e ,·c ry you ng-. 

At the t ime of abRorpLion o f t h e yolk- r-;ac t he dor sal profil n i r-; Rli g h t.

ly co1wex, a nrl e1·eu in fi sh u p to;) or !).5 cn1 . long a nd :30 to 40 da,p 

nld Lhe npper profi le o f th e head i~ r-;ligthly con yex or nen.rl y Rtmig· ht. 

At n,lJon t t he length o l' 7 Clll. , how ever , t h e eone:rwit ,\' bcgin r-; to n.p 

pen.r itnd inc rca.seR wi th c~th·an c:ing· age. 

Th e young pl.rt l.:·mi , np to a le ngth ot 2.0 Clll. or a li tt le 1n or e , 

sl10w no evid ence o f th e st rongly lll <t rk ccl eolor pn.tte rn ~dii(:h is soon 

in ;tppea r. Ti'iRh 4 to :) clays o ld , nt t he lot n,lrnarl y r c l'on ed to as 

ha,,·ing heen hatch ed Oil ~rfl,\' 'I G, I n;)2 , ;~11(1 kill crl 0 11 Mn.y 20, hacl 

!l1 n hn,c k dnrk gm,1· : th e h t•;trl <Lnrl tth clo lll l' ll proEnsoly a nrl minnb·ly 

spotted with hlac:kiHh nr dark _g r;ty 0 11 n. s ih·e1-y-white h.tekgt'Ollnrl , 

Rimiln,r spolis b eing o n t lw h mly [llong t he lmse of t he n.n[ll fi11 ; t.hP 

fin R l1ya.lin e, wi.th some da rk poll'rl cring on t he can(lal. 

rl'h c co lomti on o f fis l1 29 ch yfi o lcl an cl 3.4 to :L5 C: lll. long , 

t'\ X:nmin ed on .Jun e 18, 1 0:i2, was as follows: (i cne ra l eo lor li g-ht·, 

g·my : 10 Ol' 11 rl:uk g ra y cross h[lnd s , slightly n ~tl.'l'O\rOr t h rrn ! lw 

in te rsp,1.ces, ill\'Ohillf:' t h e side hoth · ~hon.! :111rl IJe low t he lntcml lin e 

lmt not r ea ehi n,g t h e ln edi ttn lin o o f th e httck: in so 111 e spcci111 ens nar h 

nf t he 2 ante rior lJ,wrlH shownrl <LII incipi ent 1·e r t ica l lli,·ision in to t ll' n 

hwds by t he p<uti;1l rlisn.pp e<~nmco o f the ce utml p ig nll' nt. 

\.fi sh o f t l1 e S;tm e lot a.s t he l'oregoi 11g·. :29 rbys o lrl hn t 5. 1 

cm . long, h ;trl t h e g ene ral cu lo r hri g l1 t sikcry g rn.y , with 12 nr 18 

l'(~ ry dir-; ti nct dark gmy or h lttckiHh croHsh t nd s ;thont t he width o l' 

!;he intc rspn.ces <:tnteriorl y b n t n;tn owcr poste1·io rl y: t hese crosshtlnds 

not r eaching t he m orli an lin e oE t h e back an teri ur to t he rlor sa l fin , 

hut m eeting· und er n.nd post e rior to thn.t fin: a nrl t,lJO c 1·ossha.ncls n nL 

reaching th e m edi n.n 1·en t ral line, and their low e r end Rho\\' in g nu 

indication of differ entiation into a spot ; sid e of h en.cl posterior to eye 



with num erous sharply defined small blflck spots; simil a. r spots 

less sharply defined occurring tbickl,v on abclomt'n ;'tncl a lung body 

at base o£ anal fin . 

By the time the ]Jln lcrw: reach <1 leugth of about 6.75 to 7 

cm., a new pattem of coloration is ttssutncd, n,nd there have appeared 

the £oret·unner.s of the la rge black lateral spots which at'e t he only 

markings in th e adult iish. On July 25, I 932, 50 fish with an 

a.vern.ge lengtlt of 4.5 can. , were taken in th e Nan RiYer near Pak

nampo. On August 25, when on ly 7 of tlt e fi sh had t>scaped vu.rious 

vicissitudes and accidents, th eRe were peeservecl , :wd showed th e 

following length ' : 6.8, 6.8, 7.1, 7.1 , 7.1 , 7.3, and 7.7 Ctn. Their color 

(in formal) wa'i as follows: Ground tone of body silvery gmy; buck 

with 15 dark gmy ceoss-bandR, meeting at the median line of the 

hack , th e first band on t he nape, t he otherR extending obliquely 

downward and forwar·d, crossing tl.t c lttteml line and running to th e 

a.br'lomen or to the base of the ana.\ fin; t he bands above about twice 

the width oE th e interspaces, becn1ning Jt tM'l'O\\'er below; each of th e 

8 posterior bands ending below in da d.: brown rounded or ellipti cal 

spot (Lh e \;trgest about the size ol' t he e.ve), the anterior spot being 

posterior to th e dorsal tin; bead aml lower pa1·t of the anterior third 

of the body profusely covered with small roundish dark brown spots 

largest and most distinct on th e cheek. 1 

SU~IMAR. r. 

Summarizing th e foregoing observations on th e ;;pawning, 

cggR, and young of Notopte?··us chi tala iu Bung Borapet, it appears 

that: 

(iJ The egg-laying pel'iocl extends from J anuu.ry to August. 

(ii ) The eggs as la id a re attached in a singl e layer to piling, 

posts, stakes, or stumps. 

1 The crossbn.nds in pla l.·mi are very different from those in pla 
chc£lt£t . In th e latter fish the bands nun1ber 28 to 30, 3 or 4 extending on 
the head; they gi'H.dun.ll y grow less distinct a nd usually disn.ppen.r when the 
fi sh r eaches n. length of n.bout 15 cm., hut occasionally persi~t faintly, on the 
a,nteri01· part of the body, in adult fish. A figure of a young Notopter"tts 
notoptm·us is introduced for comparison , 
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Fig. l. Featherback Fish (Notopte?·~~s ch·italc~). Pla Krai . 

From a specim en 6 .7 cm. long taken in the iVlemtm Nan near Paknampo , 

Central Siam , July 25 , 1932 . 

From a drawing by Luang Masya Chitrak>un. 

Fig. 2. Featherback Fish (Notople? ·~~s notopte1·us). Pla Chalat. 

From a, specim en 4.0 cm. long taken in the Menam Chrta Ph y>t a.t 

B•mgkok August '1, 1925. 

Prom" drawing by Nai Chote Suvatt i. 
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(ii i) Each E ull y umture [o,u.Li e lays three separate batches 

of eggs in the co urse of tL seasou, anJ a separate male 

fish is required for the fertilization o£ eaeh lot of eggs. 

~ i v) Only a single ovary develups during a g iven seasou, 

>tud it occupi e:,; t.be left sirl C' of the small abdomina.! 

eavity, discharging into <t doacn, by a. short dud. 

( v) The eggs are comparatively numerous, sevt• r;tl t ltumm.nd 

may be depositerl at one laying 11nd ten thonsand or 

more in the course of a season. 

(vi 1 'L'h e care of t he eggs devolves on the 111ale pareut , 

which is acti ve in k:eeping the nearby water agitated 

with his tail so that sediment may !lOt settle on the 

eggs. 

(vii) The male parent asRirluously gun.rcl s t he eggR, Ravage ly 

attacks human and other intruders , and repels small 

fi shes '" bich are prone to rlevour t he eggs. 

(v iii ) In the absence o£ the care and protectilln oJ' t l1 e male, 

the eggs und ergo heavy mortality from being eovered 

by sedim ent and from being consulllecl by fi shes. 

(i x) Tile eggs, either attac hed to stakes or· r·e moved there

from , are susceptibl e of incubation in troughs of run 

ning water, and artificia l hatching may profitably be 

resorted to in order· to save eggs that ha,-e been de

pei ved of the CR.I'e of the male fish. 

(x) The period of incubation in kloog water is 5 to 6 days 

in a n average water temperature of 33°0., while in 

hatching troughs the incubation took about 12 clays. 

(xi) Immediately after hatching, the young drop to the 

bottom and occupy a small sha ll ov> depression pre

pared by the parent fish before the eggs are laid. 

(xii) The young remain in the "neRt " until the absorption 

of the yolk-sac, which occurred in 4 to 5 days in a 

hat~hing trough, while in klong water the period is 

shorter. 
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(x iii ) Ne wly -hn.tchcrl ti.s il a n.l unmarked , but by t he t im e n. 

length of 3 to 8.:) 0 111. is r c::whecl the hody show s 

nmnet·ous dark crosslxmds. 1\.t n, lengt h of 6 to 7 0111. 

n, cbrk lwown spot clevolopH in th e lower part of eneh 

o f' t he post.e ri or crossbn.nds. With l'mt hcr ,Q,TO\r t ll , t ill' 

ei'OssbH.nds gradually dis:tppc;tr hu t t he cla.rk spots bt·

Cn lll e 111 ore in tense a nd persist. 

(x i\·) Arlnl t pl11. lm'cti in S iam rtlways ha \·o along t he h rts<: ol' 

UJC n.n1tl fin () to ·1 0 ronnd hl;1ck spots, n.bont t·lw S l ZI~ 

ol: t he t!.ve, usnn. lly snrronnrlc(l hy n, wh ite ring. 
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VIII. l'L.-\ SALID IX 'l'HG MALA y PEC\' J:\ SU LA . 

The well-knowu S in, tuese ±ish 1'1·ichoynslm· 7Jcdu1 ·ali&, or plt& 

sc&l id , W<tS described by Dr. C. Tate Reg1w ill 1809 fro111 speciru eus 

trolll B<tngkok <tud Singapore iu the British ll:lnscuttl. It lms been 

au open question whether this species is nat iv e to <tDY pn,rt of tlt e 

M.ahty Peuiusuln,. As t he ±ish ben,rs trausportatiou t:ettdily a nd lt as 

et ltigh reputation as t1 pond fish , its introduction iuto .Malaytt frolll 

8 i<.ttu \\'Oulu h t1ve been easy aud to be expected, bnt 110 record o[ 

such iutroduct.ion h as been w et witl1 by li te. 

In extensive coll ecting by th e Sitttn ese Dcpart111 ent of Fish er

ies, this spec:ies has not, been obtain ed in t he Malay Peniu ,;uh It ix 

not mentioned by C. N . .iYhx well in his "Jl.'falayan Fishes" (Singa

pore; 1.92 L ), ttUd is HOt li sted in W eber a mi de Bea.ufort':-; "Fishes ot 

t he Indo-Austntlian Archipelago " (L eiden, vo l. i,·, 1922) whiclt 

i tH.:ludes Singa pore. 

· · In variou:-; reports of the Depa rtme!lt of Fish eries of: th e 

Straits Settle111 ents a.ud F ederated Malay States, there a re reference:; 

to a fish ealled sepcil siwrn , sepnt beiug a, lVlaiay na me for meHtber:; 

of genus '1\·ichogaster (or Trichopodns\. 'l'hc des ignation sepcd siwm 

naturall y suggest.e<l a Sia tne):;e origi n, <1nd in 1929 I wrote to t] w 

utfit:e r-iu-eharge of th e Department of F isheries tts to the scient1fie 

ideuti±ication of the fish so etdleL1. In tt letter da,ted Septernbt:r 5, 

] 929, tiJat officia l st.:ttecl that " t ltc 8epat ben1iU. or sep td si(&m i~ UJt

doubtedly '1'1· ivhopocl1&8 tr ichopten&s (l'a llas). " That species iu Sia 111 

is call ed p ltt lw,d i ?nOT and is ve ry distinct frotH pla sal ir.l.1 

Ther e the lllatt,er rested un til -193B when it wa.H r eopened by 

<L r e(1uest on th e Departtn ent of: Fisheri es in Singapore for an exa,m

pl e of th e fish call ed sepcd sit61n. Thi s request wa,:; courteously 

coutpli ed with in April when th er e was J'onvarcled a preserved "spe

eiHl en of .sejJCd 8icon which is fouml in la rge quantities in the rice 

fields in this country ."' Th e fish proved to be a 'l'?"ichoytis fer 

l A simila, t• error i;:; ma d e uy Uhevey (l:'oissuns des l:ttrnpn.g nes de,.; 
"dn Lan ess:m ",Iconograph ic Ichtyologique cl e l' lnd ochin e, 1 !J3::l), in w hi eh 
monnmentn.l ' vork, under l'?·ichopoclns t1·ichoptm·us, t he Si:truese colloquial 
ua,mes are given :t~ pla salit :mcl pleb lcadi, and a full-pn.ge colored plate cn ll 
ed l'?·ichopod?ts t1·icho7Jte?·~ts is thn.t of 'l'?"iclwgctste?' pectO?'tbl-is. 
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pectomli s. Further inquiry elicited from the Department of Fisheries 

the sta tement elated Jun e 27 , 1933, received through th e Director of 

th e Haffi es \1 useum and Library, Singapore, that " the fish sepc~t sicb-m 

was introduced into Singapore about 85 years ago and into the 

Krian District iu Perak about 20 years ago," aud had " been distri 

buted in the pacli fields in Malaya and stood jouro eys by mi l for 

300 miles in half a kero~ene tin of water fairly welL" 

The report of the Department of Fisheries of the Straits 

Settlements and Federated 1\'hlay States for 1932 contains fmther 

information regarding- the economic importance of this fish in l\lalaya. 

Th e fish, however , is there e rroneously identified as " T1 · icopod1~s 

leeri. ,. Tricho,qc~ste? · (T?·ichopoclus) lee1·i is a fi sh of an entirely 

different aHpect and food value. known a mong the Siamese as pla 
kacl·i nang. rebe report says: 

The demand for "sepat siam " has not increased and only 
a few tins were required during the year. Thi s is rather a good 
sign and indicates that th e original stocking bas been successful. 
The stock::: will eontinue to increase as the cultivation of wet padi 
increases. Generally the fish is welcome, and there is no doubt as 
to its great economic value. Sti ll there are many who object to its 
introduction on the ground that it drives away all the " aruan " 
( Ophiocephalus) and claim that it eats the spawn of "aruan ". It is 
difficult to believe that this is a ltogether true. There ar e no figures 
avai lable as to what is the total annua l production of "sepat siam ., 
in Kedah and Krian, Lut it is enormous. . . . . . . The fi sh is very 
oi ly and is of immense value as a loca1ly produced food. 

F igures are given for ten ponds each 29 to 32 feet long, 18 

to 21 feet wide, and 6 fe et deep showing au actual yield of 300 to 

2,800 katties of p lct sal itl per pond , a total of 9,080 katti es (l katty 

equal to 0.6 kilogram). 
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