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Seasonal occurrence, abundance and diversity
of larval fishes in the Shuang-hsi River
estuary, northeastern Taiwan
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To understand the species composition, seasonal occurrence, diversity and
ecological characteristics of larval fishes in the Shuang-hsi River estuary of
northeastern Taiwan. Fish larvae were collected by means of Maruchi-A type
larval net at sea surface from three stations in the estuary during August 1982
through September 1983. In addition, surface water temperature and salinity were
also measured. The results obtained are summarizing as follows:

(1) A total of 816 individuals representing 90 species and 51 families were
collected from 17 cruises survey. The larvae of Scomber australasicus was most
dominant, made up 9.07% of the total catch. The followings were 2 species of
gobiids, occupied 8.58% and 5.27%, respectively, and Decapterus marvadsi (5.15%).
Other species occupied less than 5%.

(2) The pelagic fish larvae, e.g. Scomber australasicus, and rocky bottom habitat
fish larvae, e.g. blenniids, were more abundant in the outer station than in the
inner station. However, this phenomenon was opposite for the sandy-mud bottom
hobitat ones. It indicates that the fish larvae recurited from different spawning
arounds,

(3) The major and minor peak catches of fish larvae occurred in Spring and
Autumn respectively. The optimal temperature of occurrence of fish larvae seems
to be 23-26°C.

(4) Fish larvae community was more complicated in Spring and Autumn than in
Summer and Winter. Excepting March and November, no dominant species were
found.

(5) According to Kimoto's index of degree of overlap, it was found that similar
community structure seems continuous about two months, which may be related with
the timing and duration of fish spawning.

(Tzeng, Wann-Nian and Yeou-Tzu Wang: Depantment of Zooplogy, College of

Science, National Taiwan University, Taipei, Taiwan, Republic of China).
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Fig.2 The Maruchi-A type larval net. The

anterior two-third part of the net is
spliced net of Ho class
2.5 x 2.5 mm® ); the
posterior one-third part of the net
is GG54 (mesh size: 0.328 x 0.328

mm? ).
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Fig.4 Monthly changes of surface salinity in the estuary of Shunag-hsi River,

August 1982 - September 1983. Vertical lines indicated the range of salinity,

the arrows indicate the investigated date.
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Table 1 Species composition and distribution characteristics of fish larvae collected in the
estuary of Shuang-hsi river during August 1982 - September 1983.

No. of individuals

Family Species Station Eco-type*
y B c Total %
Scombridae Scomber australasicus 2 16 56 74 9.07 P
Gobiidae Gen. sp.1 62 b4 6 70 8.58 SB
Gobiidae Gen. sp.2 738 3 43 5.27 SB
Carangidae Decapterus maruvadsi 2 22 18 42 5.15
Scombridae Auxis sp. 25 10 4 39 4.78 P
Mullidae Upeneus bensasi 0 10 20 30 3.68 SB
Carangidae Trachurus japonicus 7 9 4 20 2.45 P
Sparidae Gen. sp.1 6 1 13 20 2.45 SB
Blenniidae 0 mobranchus sp. 4 1 14 19 2.33 RB
Tetraodontidae Lagocephalus lunaris spadiceus 3 2 14 18 2.38 P
Gonostomatidae Gen. sp. 15 3 0 18 2.20 SB
Carangiade Gen, sp.2 0 8 10 18 2.20 P
Gobiidae Gen. sp.4 11 5 1 17 2.08 SB
Secorpaenidae Gen. sp.2 0 7 10 17 2.08 RB
Carangidae Gen. sp.1 5 2 10 17 2.08 P
Bothidae Crossorhombus sp. 3 6 7 16 1.96 SB
Fistulariidae fistularia com mersonii 15 0 0 15 1.84 SB
Bothidae Arnoglossus sp.1 3 7 4 14 1.72 SB
Cynoglossidae Gen. sp. 2 6 5 14 1.72 SB
Sphyraenidae Sphyraena pinguis 7 4 3 14 1.72 P
Blenniidae Petroscirtes sp. 2 4 7 13 1.58 RB
Exocoetidae Gen. sp.1 0 6 7 13 1.59 3
Synodontidae Trachinocephalus myops 1 5 6 12 1.47 SB
Trichiuridae Trichiurus lepturus lepturus 2 10 0 12 1.47 SB
Pomacentridae Gen. sp. 1 5 6 12 1.47 RB
Mullidae Gen. sp. 0 3 8 11 1.35 SB
Priacanthidae Priacanthus sp.1 1 5 4 10 1.22 SB
Sparidae Acanthopagrus schlegeli 6 1 2 9 1.10 SB
Serranidae Epinephelus sp. 1 3 5 9 1.10 RB
Veliferidae Velifer hypselopterus 0 2 5 7 0.86 P
Priacanthidae Priacanthus sp.2 5 1 0 6 0.74 SB
Gobiidae Gen. sp.6 1 1 4 6 0.74 SB
Gobiidae Gen. sp.7 3 2 1 8 0.74 SB
Labridae Gen. sp. 2 2 2 6 0.74 RB
Centrolophidae Psenopsis anomala 0 3 3 6 0.74 P
Gobiidae Gen. sp.3 1 3 1 5 0.61 SB
Muraenidae Gen, sp. 1 3 1 5 0.61 RB
Scombridae Gen. sp. 3 2 0 5 0.61 P
Balistidae Alutera sp. 0 2 3 5 0.61 P
Melanostomiatidee Gen, sp, 1 1 2 4 0.49 SB
Myetophidae Benthosema pterotum 3 1 0 4 0.49 SB
Ophidiidae Gen. sp.2 0 3 1 4 0.49 SB
Antennariidae Gen. sp.2 0 4 0 4 0.49 SB
Sillaginidae Sillago sthama 1 0 3 4 0.49 SB

* P: Pelagic ,

SB: Sandy - mud bottom

and  RB: Rocky bottom
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Table 1 (continued)

Callionymidae Gen.sp. 0 0 4 4 0.49 SB
Scorpaenidae Gen, sp.4 0 4 0 4 0.48 RB
Engraulidae Engraulis japonica 4 4 0 4 0.49 P
Menidae Mene maculata 2 0 2 4 0.49 P
Kyphosidae Girella Sp. 0 2 2 4 0.49 P
Ophichthyidae Gen. sp.1 1 2 0 3 0.37 SB
Bregmacerotidae Bregmaceras japonicus 3 0 0 3 0.37 SB
Theraponidae Therapon jurbua 1 2 0 3 0.37 SB
Apogonidae Apogon sp.1 0 0 3 3 0.37 SB
Sparidae Gen. sp.2 2 1 0 3 0.37 SB
Champsodontidae Champsodon sp. 3 0 0 3 0.37 SB
Bothidae Arnoglossus Sp.2 0 2 1 3 0.37 SB
Scorpaenidae Gen. sp.3 0 1 2 3 0.37 RB
Carangidae Scomberoides tol 0 0 3 3 0.37 P
Mugilidae Gen. sp.1 1 0 2 3 0.37
Sphyreenidae Gen. sp. 2 0 1 3 0.37
Balistidae Navodon tessellatus 0 0 3 3 0.37 P
Antennar i idae Gen. sp.1 0 2 0 2 0.24 sSB
Apogonidae Apogon Sp.2 0 1 1 2 0.24 SB
Gerreidae Gerres SD. 4} 1 1 2 0.24 SB
Scorpaenidae Gen. sp.1 0 1 1 2 0.24 RB
Siganidae Siganus Sp. 0 1 1 2 0.24 RB
Clupeidae Iisha elongata 2 0 0 2 0.24 P
Exocoetidae Hyporhamphus Sp. 1 0 1 2 0.24 P
Exocoetidae Gen. sp.2 0 1 1 2 0.24 P
Coryphaenidae Coryphaena hippurus 1 1 0 2 0.24 P
Mugilidae Gen. sp.2 0 0 2 2 0.24 P
Ophidiidae Gen. sp.1 1 0 0 1 0.12 SB
Gobiidae Gen. sp.5 1 0 0 1 0.12 SB
Gobioididae Taenioides sp. 1 0 0 1 0.12 sB
Grammistidae Gen. sp. 1 0 0 1 0.12 RB
Scatophagidae Scatophagus argus 1 0 0 1 0.12 RB
Labridae Hemipteronotus Sp. 1 0 0 1 0.12 RB
Clupeidae Spratelloides gracilis 1 0 0 1 0.12 P
Ophichthyidae Gen. sp.2 0 1 0 1 0.12 SB
Carapidae Gen. sp. 0 1 0 1 0.12 5B
Pegasidae Pegasus valitans 0 1 0 1 0.12 sSB
Moringuidae Gen. sp. 0 1 0 1 0.12 RB
Serranidae Gen. sp. ¢ 1 0 1 0.12 RB
Nomeidae Psenes Sp. 0 1 0 1 0.12 P
Balistidae Gen. sp. 0 1 0 1 0.12 P
Gobiidae Gen. sp.8 0 0 1 1 0.12 SB
Clupeidae Etrumeus teres 0 0 1 1 0.12 P
Chirocentridae Chirocentrus dorab 0 0 1 1 0.12
Unidentified sp. 0 0 1 1 0.12

Total 250 257 309 816  99.93
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Fig.5 Monthly changes of numbers of species and abundance of larval fishes
collected in the estuary of Shung-hsi River, August 1982 - September 1983,
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(Fig.6 cont-1)
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i0 - Upeneus bensasi ]
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10 0 mobranchus sp. r

0 ey . o . . . :

i0- Arnoglossus  sp.1
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i0. Trachinocephalus mops
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10- Gobiidae, Gen. sp.5
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Fistularia com mersonii
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ASONDIJFMAMIJ J AS
1982 1983

(Fig.6 cont-2)

11 Ak4: BXE ( Engraulis japoni- B sp.1 » BB sp. 1 ~ 55 (Sermnidae)
1) ~ #E88% ( Ophichthyidae )Mysp.2 AWk  M—ERMEHH ( Champ sodontidae )Hi—FE o
Wite ( Fistularia commersonii ) o BT 2R R EEREER A BHR R » Toichss

®12 ALf : kusnis ( Spratelloides RHEBEEAHEESN » 3~9 AR, BEis
acilis )~ REES) ( Ilisha elongata) ~i  1R% > RLHEEHSRUIR » BRA SBEUTFRS
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HHBE HRE RS - AR R O A I SRR
FELEAYA ( Fig.6) o
4 {7 A HIR B BEACGEMERR
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R,/ 1000m’ » DiigkEE kiR LA mein » 31T23~
24°CHe » PHERIIEES » 43.20 2/ 1000m®
o 24°C DIgkeE/KB LT » FHERmMTHE 26
~30°C W » (FREARF 9 E AR 10 B/ 1000’
o [Nk AFHEfR HBRMISSBI/KIR - BT SERE LS
BIE > £23~ 24°ClE o X » RAERRERERN
FFREAR R BEBMVR K » BIURKERIEMEKE -
BOARRAME HER KR ER A B RATKBE 2
o 18 ~ 19°C BFretaHBIIMANEE 10 B 1000
m® DI » DIgRas KB EFmAE - 525 ~ 26°C
KE2IIREE > 66.67 B/ 1000m® o 26°CRligX
FEZ/KE LT TR o Kb i A BN ks
» (FE A IR S B /K RAE 25 ~ 26°C o
5. FHEAMBRIES
(DL
R ISR AR EER B ML
s AP R E R (d') - BRERE E B B
(H') ~ EEEpnag ( = ) RERes s
2 ( J')#y BBl LR ( Fig. 8 ) o
8~ 11 ARdfER) » EEEFHEUT -12
MBS 1~3 AX T, 4~5 Ba® kA
REFZEEE » 6 ~9 AXNEETHEDT o EX
» H 1R ABIEML Bt & ML, (B Sa°E Al
B d RH ErERHER o
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(-3 ~
=] Q
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Fig.7 Relationship between the abundanc
and water temperature for the fis
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August

Shuang
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Figures in th

larvae collected in
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hsi River
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diagram the number ¢

samples.

e > AR REER G R o Rw 2R
SRR IRTRANRS Y12 ARESH 4~5)
BRI L 8 AR EM o

At o B I ER ABEEMEEM - 11 AR 3 )
B J ERIE o —ME - ] ERKARTERAS
B HEREE » RZNRFE BEEEE o Eils
B ] ERENRRGAR 1L AAREEATS )
IR AR HBFTEK o

Bt DEFE R ( Cr )3 EERRER
AR TEIG A R FERRAERE » A Mountford (1962
FZR YA ) TR SR AR DME SR R IR R IR B
DliE#s (Fig. 9 ) oisR%H 1982 £ 8 ~ 9 W AT
RO R AR B - ERR 1983 F 193 ~
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Wy

N WD O N W

0.9+
0.8-
0.7-

A'S ONDJ FMAMIJ J OS
1982 1983
g. 8 Monthly changes of four species diversity indices for the fish larvae assem-
blages collected in the estuary of Shuang-hsi River, August 1982 - September
1983. d': Margalef's index of species richness, H': Shannon - Weaver's index of

species diversity. Zz*: Simposon's index of concentration, J':Pielou's index of
evenness. Broken lines indicat their means.
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1982 1983

f 1 [ 1
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100436 2 282723 11 11 252916 8 18 2 8 2
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Fig. 9 Dendrogram produced by Mountford method for 17 times collection; linkage
was based on the kimoto's index of degree of overlap ( Cr ). Mean Cr of al
is 0.087.
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TPREFR B R MY S Lui an Table 2 FTOR

1d' ~ H BRIx"2 Bt RaEUR BosnoRi foigs
M > CIERE > ASEBEEM o WHAS R AN AT
FRISMRET IR » KA REEE £
i ChllFEREERAREEEARS > BusA
=ENESE » BBISBHEH > CIERE » AlER
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B 0.2513
c 0.1879 0.5844
Station A B

Fig.10 Kimoto's index of degree of

overlap ( Cz ) of larval fish

assemblages between stations (
A, B&C).

&t B
SR DB RANEE KT - R TEBA
B AHERSMETRE RIVREE kST A
- BUEFIH » ABAHEBL ABENPBEBREG
THRITR BRI » R REEBRE » R
PIREIRS AN FRES o tat » (PR
BRI TR BERY ( Gobiidae ) ~ Z2858) (Bo-

Table 2 Comparison of four species indices (refer to Fig. 8) among 3 stations

for the larval fish assemblages.

Station A B C
No. of species 54 84 58
No. of individual 250 257 309
d’ 9.60 11.35 9.94
H! 4.37 5.26 5.00
Pr® 0.088 0.042 0.056
J! 0.76 0.88 0.85
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thidae ) ~ S#8% (Mullidae ) ~ &#F} ( Sy-
nodontidae ) FEFFREBATEHE, BEANE
REOBA » KRESHERER BR FE et ER
EREREKE  MEEE-FOHRF RBEHB o —
M S  AE SRR AR B SR R
INER SRR REAR s EMRIEERE - WIEE A
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BRI B RERIEEL D 8

WNHEBEKRE % (1958 ) BAEABOMAHD
FR LR o SUNKEZBEIUKERE 2 = o Il
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