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Sponsored by International Biological Programme, a survey was made in 1970 and 1971
on Tasek Bera region, central Malaysia for the biological productivity (terrestrial and aquatic).
The survey concurrently included limnological study of the Lake Bera covering fish biology
and general hydrobiology, which was conducted especially in February, March-June and October-
November, 1971. The lake, a “black water” swamp ecologically, developes about 30 km along
the River Bera, a tributary to the River Pahang pouring into South China Sea, and expands
by inundations 0.5-5km in its width over the wet marsh of rain forest (Fig. 1). The bottom
of the lake, sounding 1-2m deep, is mostly vegetated by 3 types of emergent and submerged
plants and only partly left open. The fish fauna of the lake was studied by the collection
using several types of gears and was found to include 70 species in 45 genera (Table 1). The
incidental collection of fishes in the waters adjacent to the lake contained another 59 species
in 35 genera, which recorded up to data from the region the total of 105 species in 57 genera
falling under 25 families.

The diel rhythm in the moving of fishes in the water was studied by setting 7 units of
gill-net (Fig. 1) which were hauled periodically for the checking of fishes caught. The study
was conducted in 3 seasons as above. Assuming that the number of fishes gill-netted by unit
gear indicates a relative activity in their moving, the 15 species in the total of 21 species encoun-
tered were divided into 2 groups. Fishes comprising 6 species are more active during daytime
than in nighttime and the other represented by 9 species show the opposite activity, the former
group categorized “diurnal” and the latter “nocturnal” in diel periodicity (Table 2).

On February 11 and 12, the same 7 units of gill-net were operated for 24 hours, and the
catch was checked in every 2-hour interval, thus, producing the total of 861 fish represented
by 21 species (Table 3). Among these, 6 species were diurnal, 9 species were nocturnal and
the rest were not classified because of their small number in catch. Analyzing the data thus
obtained, it is noted evident that the fish population if treated as a whole shows moving activity
is twice a day, i.e., in twilight (16:00-18:00 hours) and in dawn (06:00 - 08:00 hours), and
vesperal activity is nearly twice vigorous than the auroral. Collectively the population may
be called crepuscular in moving activity. However, it is further noted that the mode of twice-
a-day activity differs between diurnal species (Fig. 2) and nocturnal species (Fig. 3) In diurnal
species the activity falls closely on zero level during nighttime or between auroral and vesperal
activities but it is held continuously during daytime although much less vigorously than in
crepuscular periods, whereas, in nocturnal species the activity comes to stand-still during day-
time but it is kept continuously with some fluctuation during nighttime. It appears highly
significant to find that the diurnal species move more actively during crepuscular period than
the nocturnal species.

Stomach content was examined on 9 species collected in February, and the number of food
organisms found in all the stomachs examined was counted. Six species among them, regardless
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of their diel activity, highly depend on insect larvae and pupae dominated by chironomid and
ephemeropterid, which will indicates the insect larvae occupying an important food resource for
the fishes in the water. Also shown by 4 species (Figs. 2, 3) that the diel activity of the fishes
is interacted with their feeding behavior, since these two activities well correspond with each
other whether in diurnal or nocturnal species. In this connection it was discussed that the
crepuscular (bimodal) activity shown by fishes or predators does not correspond to the emergence
of the aquatic insects or preys which takes place only once a day, or, such a correspondence
may not be a key to the adjustment in efficacious feeding of the fishes.

Study on stomach contents further raised questions awaiting answers. For example,
Osteochilus spilurus (43 specimens examined), O. hasselti (5 specimens), and Labiobarbus sp.
(6 specimens), all of which are believed harbivorous on account of their long, coiled intestines,
presented in the most cases void stomachs. A small shrimp, Cardina thambipillaii, is populated
densely in the water so as to indicate its leading role in the food chain. But this shrimp was
not found substantially in the stomach of fishes excepting Notopterus notopterus, a typical
nocturnal species.

[Freshwater Fisheries Research Laboratory, 399 Miya, Hino-shi, Tokvo, (Y. S.); Faculty
of Science, Ehime University, 3 Bunkyo-cho, Matsuyama-shi, (N. M.); Department of Biology,
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Lepironia area

Lepironia arca

Fig. 1. The Lake Bera, a “black water” swamp, showing the open water and the areas
vegetated by 3 types of emergent plants and the setting position of 7 gill-nets in Feb-

ruary, April and November, 1971.
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Table 1. Fishes collected in the Lake Bera, a “black water” swamp, and its adjacent waters,
Malaysia, since February, 1971. B: Lake Bera, P: River Pahang, O: Other waters.

Species B. P. O.

Osteoglossidae
Scleropages formosus +
Notopteridae
Notopterus notopterus + + +
N. chitala + +
Mastacembelidae
Mastacembelus armatus favus +
Macrognathus aculeatus +
Flutidae
Fluta alba + +
Cyprinidae (Abraminae)
Oxygaster oxygastroides + +
O. siamensis +
O. hypophthalmus + +
Chela laubuca +
Cyprinidae (Rasborinae)
Luciosoma setigerum +

+

Rasbora dorsiocellata

+

. cephalotaenia

+

. lateristriata sumatrana
. 1. elegans

+ o+ + +

. caudimaculata
. dusonensis

. trilineata

. heteromorpha

+ o+ o+ o+ o+
+

. pauciperforata
. bankanensis + +
. argyrotaenia
. einthovenii

. taeniata

RIAIIIRIIIIIIN

+ 4+ + o+
+

. retrodorsalis
Cyprinidae (Cyprininae)
Leptobarbus hoevenii +
Mystacoleucus marginatus +
Hampala marcolepidota
Cyclocheilichthys apogon
C. heteronema

+ o+ 4 4

C. armutus
Barilius guttatus
Puntius binotatus
P. schwanenfeldii
P. fasciatus

P. lateristriga

+ o+ o+ 4+
+ o+ + o+ o+ o+
+

P. tetrazona partipentazona
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Species
P. pentazona
P. bulu
P. sp.
Thynnichthys thynnoides
Osteochilus hasselti
. spilurus
. vitatus
. triporus
sp. 1
sp. 2
Labiobarbus lineatus
L. sp.
Barbichthys laevis

90000

Labocheilus rhabdoura
Epalzeorhynchos siamensis
Homalopteridae
Homaloptera zollingeri
H. tweediei
Cobitidae
Lepidocephalus macrochir
Acanthopsis choirorhynchos
Acanthophthalmus kuhli
A. muraeniformis
Noemacheilus masyae
N. selangoricus
N. sp.
Vailentalla flavofasciatus
Siluridae
Wallagonia miostoma
Silurichthys phaisoma
Silurodes hypophthalmus
Ompok bimaculatus
Krypropterus apogon
K. macrocephalus
Clariidae
Clarias batrachus
C. meladerma
Shilbeidae
Laides hexanema
Bagridae
Mystus nemurus
M. wyckii
M. cavasius
M. micracanthus
Leiocassis poecilopterus
Chacidae
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Species

Chaca chaca
Sisoridae

Glyptothorax major

G. platypogonoides

Glyptothorax sp.
Akysidae

Parakysis verrucosa

Acrochordonichthys melanogaster
Belonidae

Xenentodon canciloides
Hemiramphidae

Hemirhamphodon pogonognathus
Synapturidae

Synaptura harmandi
Anabantidae

Anabas testudineus

Osphronemus goramy

Trichopsis vittatus

Betta pugnax

Trichogaster leerii

T. pectoralis

T. trichopterus

Sphaerichthys osphronemoides
Phallostethidae

Neostethus siamensis
Luciocephalidae

Luciocephalus pulcher
Ophicephalidae

Ophicephalus striatus

O. micropeltes

O. lucius
Centropomidae

Chanda ranga

Chanda sp. 1

Chanda sp. 2
Nandidae

Pristolepsis fasciatus

Nandus nebulosus
Gobiidae

Brachygobius xanthomelas
Tetraodontidae

Tetraodon palembangensis
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Table 2. Number of fishes caught by gill-net in the Lake Bera operated in daytime (6 to 18

o’clock) and nighttime (18 to 6 o’clock) in 3 seasons of 1971.

Data selected are shown

separately by “diurnal” and “nocternal” species.

Species Month

Puntius tetrazona partipentazona

Apr.
Feb.
Osteochilus hasselti
Apr.
Feb.
O. spilurus
Apr.
Feb.
Triochopsis vittatus
Apr.
Feb.
Pristolepsis fasciatus
Apr.
Feb.

“Nocturnal species”

Species

Notopterus notopterus
Apr.
Feb.
Oxygaster oxygastroides
Apr.
Feb.

O. hypophthalmus
Apr.
Feb.

Cyclocheilichthys apogon
Apr.
Feb.

Labiobarbus lineatus
Apr.
Feb.
Kryptopterus macrocephalus
Apr.
Feb.

“Diurnal species”

COct-Nov.
Oct.-Nov.
Oct.-Nov.
Oct.-Nov.

Oct.-Nov.

Month

Oct.-Nov.
Oct.-Nov.
Oct.-Nov.
Oct.-Nov.
Oct.-Nov.

Oct.-Nov.

Day time Night time Total
25 4 29
438 23 461
324 21 345
8 1 9
6 2 8
3 2 5
35 9 44
8 11 19
34 9 43
21 2 23
6 0 6
121 20 141
62 6 68
99 5 104
Day time Night time Total
3 22 25
2 54 56
1 25 26
49 366 415
0 80 80
0 16 16
2 22 24
6 34 40
0 8 8
135 217 352
46 607 653
33 41 74
21 52 73
3 28 31
2 4 6
2 62 64
3 207 210
6 39 45

|
|
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Table 3. Fishes of the Lake Bera caught by 7 sets of gill-net operated for 24 hours on
February 11th and 12th, 1971. Hauling was made in every 2 hours.

Hauling time
2 14 16 18 20 29" 4 6 8 10 12 Toul

Puntius 23 14 17 11 9 0 1 3 2 47 8 19 154

fasciatus

P. tetrazona 51 23 119 14 1 2 2 1 1 54 55 22 345
partipentazona

Osteochilus 9 0 11 9 0 0 0 0 0 10 2 2 43
spilurus

Pristolepis 13 27 33 3 2 0 0 0 0 10 10 6 104
fasciatus

Luciocephalus 0 1 1 0 0 0 0 0 0 0 2 1 S
pulcher

Osteochilus 0 1 1 1 1 0 0 1 0 0 0 0 5
hasselti

Notopterus 0 0 1 9 3 2 7 1 3 0 0 0 26
notopterus

Nandus 0 0 0 2 0 0 1 1 3 1 0 0 8
nebulosus

Kryptopterus 0 0 0 15 6 2 3 3 10 6 0 0 45
macrocephalus

Oxygaster 0 0 0 4 4 0 3 2 3 0 0 0 16
oxygastroides
. 0 0 0 1 4 0 2 1 0 0 0 0 8
hypophthalmus

Xenentodon 0 1 1 0 0 0 0 0 0 0 0 0 2
canciloides

Cyclocheilichthys 4 9 9 16 11 7 1 5 1 4 6 1 74
apogon

Labiobarbus 0 1 1 1 1 0 1 1 0 0 0 0 6
lineatus

Kryptopterus 0 0 0 3 3 0 0 1 1 0 0 0 8
apogon

Betta 2 0 0 0 0 0 0 0 0 71 - B B 6 3
pugnax

Osphronemus 1 0 0 0 0 0 0 0 0 0 0 0 1
goramy

Sphaerichthys 2 1 0 0 0 0 0 0 0 0 0 0 3
osphronemoides

Rasbora sp. 0 0 0 0 0 0 0 0 0 2

Anabas 1 1 0 0 0 0 0 0 0 0 0 0 2
testudineus

Trichogaster 0 0 0 1 0 0 0 0 0 0 0 0 1
leerii

Total 106 79 194 91 45 13 21 20 24 133 83 52 861




BT« KEF « kH « FR « B - Bera BloRAK A

SRR D & BITHRTRYIFHES (Allee et al.,
1949) DR A RTEEL H 52 BT EOMFATIX
BT I UC D RIS FhuE EBE#H Tleuw L%
Xh %, f275L, Notopterusnotopterus i it {lL
B bR R TIES, MEETR bl CIEE O U RS
wh S—2Rbhi,

4) BAEHH»LRI-EED RN

FROZ L, BITHC® JETHCE JER D A
MR EBABENTHS C Ll b IR K
@, WiAe 1971 482 B odEAkdhs bR AR D %
ffEx 2 b0, BASWE RN, FOERYN M EHEE)
CERERTBHEICOWT LB,

Tiebb, BWHEER L Ubh 28T Puntius
fasciatus, P. tetrazona partipentazona ¥ X O'BATHED
Notopterus notopterus, Kryptopterus macrocephalus o
4 fzoWT, BRI HLERS A L.

CHLDBBOBHEMIIZEAE 2RV A, » 7

Puntius fasciatus

. 25
/‘\
40 RN 20
/ N ~
oF 15 §
20 '\/\ ' 0 g
- 1
1 = s 2
0 ;, O ] 0 .E
@
120f ; Puntius lg'tm?mm %
partipentazona =4
= 100} d
2 % 5
«© 3 =
- E
& 60F ~ [ — 15 2
-~ ; N S
°© B -
5 40 \ - \ 0z
Q N =
E 200 : \ N 15 £
: ol N e
10 ~ Osteochilus spilurus
i\ / \ /\
0 —
30} Vs Pristolepis fasciatus
of /
10t ° —_—
~.
0 = . / ,

5[, Luciocephalus pulchar
0 —e T ——
12 14 16 18 20 22 24 2 4 6 8 10 12

Fig. 2. Diel change of catches by gill-net
domenstrated by 5 species of diurnal fishes in
the Lake Bera, February, 1971. For the 2
species of Puntius the hourly change of the
number of food organisms in stomachs is
depicted (broken lines). Data from Tables 3
and 4.
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Fig. 3. Same as Fig. 2 on 6 species of nocturnal
fish, and the feeding activity is shown for the
2 species. Data from Tables 3 and 4.
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Table 4. Result of stomach content analysis in 6 species of fishes collected in the Lake Bera
in 1971. Figures in parentheses show the total number of food organisms counted in
all the stomachs examined. The food organisms are arranged as to its ordinary habitats

from surface to bottom.

Diurnal Nocturnal
Species
Number of | Puntius P. tetrazona Cyclocheilich-  Pristolepis Notopterus  Kryptopterus
specimens fasciatus  partipentazona thys apogon fasciatus notopterus macrocephalus
\ 181 96 41 22 16 20
food items
S R -
8 Terrestrial {Acarn?ak G3)  Acarina %) o
£ small TOp'lgu':d:.)(l) Terrestrial Opilonida (1) Ant (1)
5 . Opiloni .
@ animals (spiders) insects (3)
! Ri{izopodea - o - -
(130) . '
‘ Rotatoria (43) Brachiopoda Brachiopoda
Zooplankton Brachiopoda (4)  Copepoda (5) M
(283) Copepoda (1) Copepoda (3)
Copepoda (275)
) Cyanophyceae o B -
5 (980)
g | Phyto- Bacillariophy-
o plankton | ceae (101)
5 Chlorophyceae Chlorophyceae
£ S R GO
] Chironomidae Chironomidae Chironomidae Chironomidae hi d
7 (553) (139) Chironomidae (168) (124) C lI'OrlOl’l';lS ae
Aquatic |Ephemero- Ephemero- (13)  Ephemero- Ephemero- Eph (18)
insects ptera (9) ptera (1) Ephemero- ptera (168) ptera (36) p emercl>é
Trichoptera  Trichoptera ptera (6) Trichoptera ~ Odonata (3) Hpte.rat( )2
e ) (3)  Hemiptera (2) Hemiptera (2)
. Shrimps (1) (10) (38) (2)
€  Fishsale - B
= ‘Bryozoa (3435) Residue . I .
8 Others Fubificing ) Bryozoa (190) (much) Fish scales (10) Fish scales (3) Fish scales (1)

Hydracarina (3)
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ZTOMOKERBOGHEEX RTINS LT, BINCH
T Ch O BEEEYR L TV 2 EEERITH TH
B EnRd b,

BAZFHCOVWTOEER

REEEO B AR AEOTE & A O B kL
DB X 5 THET B Z EXWBHLTHS Y., Lichis
T, (PERED X 5 kEp iR oS4 HEEEHIT
ELHAETHS BOMUDEIC L » THRIAITHHDE
W2BTHAY, ZOX HBEENLTA L, BEYR
~N5BEBLhBEDEL Osteochilus 11 BRI 2 THE
TEINLBN S LD LB LY, EECIEMELD
LEFEDITEIME R 25 EBRTHTII S D1 RNEBERTH
St TBRATRD L S BABWR L bRIh: 5Tl
¥, EEEEEHO B RAEEIE LT TERL 5T, 2D
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B « KEF « &I« HR « FHIL : Bera Hopgki

R DLW TS EOBFhC Rl dais Higw,

wic B X OV At o S o IR ATE T A O 1]
TR HEHOAFE L, SO MoERO B FEDRE
HIC X S TRIALTAIENE LIS,

Bera # o KAERHRIZ=R Y 2, H 5 a v I
BLEL, chbBNREOFEME LR, Tw2Z LT
htens, TheREHEO B EEIEBAGEHIIROKC
IHEB L RRTE—LETH S, BRO B &R
RITEO—IRTHD Lo BE1 D, BRERTHD
BEOTEIIC O\ TZL%BE, Kryptopterus macroce-
phalus TIXEHROBEAIIEECRPEHTHLIOI TH 5
7, Kryptopterus apogon (Z K\ CILBERALFA UL
EERO A ANES >~ L, MAE L EhREOIES
BER—F LT v, T, BHNCRERRERO
PULTREY DI Udd & 4% OIFZINC 37 5 HE & BRI
W RBEOERMIEHAVEAICIE > Twh, LN TID
BRIRAS LB ASE L oERC Bk D 5 B & 121
LTwaX5icBbhs,

W T D Notopterus notopterus i\z->\ T\~ 5 &,
ZDIEENMEA B AT HEEIREL L LY b iR E
THHKERBOFEEBE LT LTER Y, LWFhoAn
BATLBITHEARRTIENTEDTHAS.

LEOFET, REOTH LIREEHONE B, *
OHBHMEZ ST LA o EHEIL, ki
DERFFEER D Puntius fasciatus, P. tetrazona parti-
pentazona, Pristolepsis fasciatus, Kryptopterus macro-
cepharus r, W{T¥ED Notopterus notopterus TH -
Th{nic SEHECTEu.

# E

IBP ppEKPIE < v 1 &7 D Bera TR KO4E
ENORERTIL-TEY, KRIZORED 15T
H5.

Bera ik X O AL D AA Y Az L, Bera i
CER\WTIE 45 J8 70 BREELL., 05 b 41§ 62
X Bera Wi BB LSEERINLDTH S, itk
BRCiREDHD 14 @odb, 4 88 MR Lis,
6 BORIRR I, 57, i Bera FITFHOMII
26 35 B 59 fEriiil, Bera kXU EDOELD
Exabes L 57T B 105 fcic s,

FA—HHEC 20 5 BROBRBE A H~NT, BITEAE
ERTEREYW O CRFILE . ThbbETHA
1 L HEE X N A fafELL Puntius tetrazona partipentaZona,
P. fasciatus, Osteochilus hasselti, O. spilurus, Tricho-

psis vittatus, Pristolepis fasciatus, W11 L Noto-

pterus notopterus, Oxygaster oxygastroides, O. hypo-
phthalmus, Cyclocheilichthys apogon, Labiobarbus line-
atus, Kryptopterus macrocephalus, Nandus nebulosus

R ETH5.

Bifr Bl B Osteochilus hasselti . O. spilurus H»
LIREARHI R IR h 7.

BiTH, BITRLLIE, BRI UEA22D
W GER) Db, Thab¥E2 &, mEN
TIGE BB TP FRD b Tz,

WG X » AN BEOED M & vk b O IREEM:
EDOMGREBRNT D E, P L BETOBTILIEMAN
EENAOERTH S = L2 RdB.

& F=4

Brkbbich, ZosrbEzohi-mk, HE
—HEB B I OUKRREER, KIEFHFSHEE, oty
R & 15 - 1o BBBES L L OMEN—BE L, X
BIZ 2 DJFE A ED BT Y b 1 4 HEEE R G » 7o KR
MK, HREREE, PMIBFAERLEZI CHHERAR X
U~ v A > 7EFRAEOERCK LE S #HfLB EF 2%k
HBTH5.
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