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ABSTRACT  This study reports the preliminary results of the species composition
and distribution of fish eggs and larvae sampled in the Dongsha Atoll waters in March,
June, August and October of 2011. The results show that the fish eggs and larvae were
abundant in the waters inside and around the Dongsha Atoll. The fish eggs were
morphologically identified into only 11 taxa and mostly down to family level, but 123
taxa, accounting for 91 species, were further identified by DNA sequence barcoding.
The fish larvae were classified into 82 taxa, accounting for 33 species, based on
morphological characters, but 110 taxa, accounting for 65 species, were identified with
DNA barcoding. Eighteen species of fish eggs and 21 species of fish larvae that have no
adult fish recorded in the Dongsha area before were also identified. The most dominant
families of fish eggs were Scaridae and Labridae. The reproduction peak for both
families among the sampled months was in June. The most dominant families of fish
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larvae were Gobiidae, Pomacentridae and Blenniidae. This may be due to their habit of
laying demersal eggs which could not be collected by zooplankton nets and the hatching
rate is higher compared to floating eggs. The results of Multi-Dimensional Scaling
(MDS) and Cluster analysis (CLUSTER) indicated that there was no difference in the
composition of fish eggs among the four collecting stations; and the same was true for
fish larvae. However, the composition of fish eggs inside the Atoll showed a difference
among the three sampled months.

Keywords: fish egg, fish larva, Dongsha Atoll
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24 e B4
Acanthuridae pallE Ey Caesionidae
Acanthurus nigrofuscus BRI fi Pterocaesio marri
Acanthurus olivaceus — Il EE £ Pterocaesio tile
Acanthurus xanthopterus e fEI EE Carangidae

Ctenochaetus binotatus
Ctenochaetus striatus
*Naso brachycentron
*Naso tonganus
Zebrasoma veliferum
Aulostomidae

Aulostomus chinensis
Bothidae

Asterorhombus sp.
Crossorhombus sp.
Bramidae

Gen. sp.
Caesionidae

Caesio caerulaurea
Diodontidae
*Chilomycterus reticulatus
Exocoetidae

Gen. sp.

Cheilopogon sp.
Fistulariidae

Fistularia commersonii
Hemiramphidae
Oxyporhamphus micropterus micropterus
Labridae

Gen. sp.

Cheilinus chlorourus
Cheilio inermis
Choerodon anchorago
Choerodon jordani
Choerodon schoenleinii
Choerodon sp.
Cirrhilabrus cyanopleura
Epibulus insidiator
Gomphosus varius
Halichoeres biocellatus
Halichoeres hortulanus
Halichoeres nebulosus
Halichoeres trimaculatus
Hemigymnus melapterus
Labroides dimidiatus
Novaculichthys macrolepidotus
Novaculichthys taeniourus
Novaculichthys sp.
Oxycheilinus bimaculatus
Stethojulis bandanensis
Stethojulis strigiventer
Thalassoma amblycephalum
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PTRFERIEI  *Alectis ciliaris
Uit RIS Caranx sp.
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*Decapterus macarellus
Chaetodontidae
Chaetodon ephippium
Chaetodon lunulatus
Chaetodon trifascialis
Chaetodon sp.
Cirrhitidae
Cirrhitichthys falco
Cirrhitichthys oxycephalus
Clupeidae
Gen. sp.

Labridae
Thalassoma jansenii
Thalassoma lunare
Thalassoma quinquevittatum
Latidae
Psammoperca waigiensis
Lethrinidae
Gen. sp.
Lutjanidae
Aphareus rutilans
Lutjanus argentimaculatus
Lutjanus bohar
Lutjanus fulviflamma
Paracaesio xanthura
Paracaesio sp.
*Pristipomoides sieboldii
Mullidae
Mulloidichthys sp.
Parupeneus barberinoides
Parupeneus multifasciatus
Upeneus tragula
Muraenidae
Gen. sp.
*Gymnothorax fuscomaculatus
Gymnothorax sp.
Uropterygius sp.
Nemipteridae
Pentapodus caninus
Scolopsis lineata
Ophidiidae
Gen. sp.
Ostraciidae
Ostracion meleagris
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Thalassoma hardwicke G HR
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24 e B4 H

Pempheridae FE<BHR IR} Scombridae fERL
Parapriacanthus ransonneti BTSN  *Auxis rochei [BIfERE

Pinguipedidae EBET} *Euthynnus affinis EEfig
Parapercis cylindrica [El5EfE *Gymnosarda unicolor g

Pomacanthidae EHRER Scorpaenidae SRS
Centropyge bispinosa EERRRI AL Gen. sp.

Priacanthidae KRHRfER} *Scorpaenodes guamensis RIS
Gen. sp. Scorpaenopsis sp. et
*Cookeolus japonicus HAL HARHREH Synanceia sp. i
*Pristigenys niphonia HAKBEAHARER Serranidae figFl

Scaridae LR ey S Epinephelus fasciatus G atsel
Gen sp. *Liopropoma susumi TR R Al
Calotomus carolinus Pseudogramma polyacantha ST AR
Calotomus spinidens *Triso dermopterus Bhia
Cetoscarus bicolor Siganidae ETAER
Chlorurus microrhinos Gen. sp.

Chlorurus sordidus Soleidae fEpt
Hipposcarus longiceps EE Eﬁa%%t% Gen. sp.

Leptoscarus vaigiensis B Aseraggodes sp. i
Scarus dimidiatus HrH%EE A Sphyraenidae SBER]
*Scarus flavipectoralis =B RENE fa Sphyraena sp.

Scarus forsteni RIS Synodontidae Eraaft
Scarus ghobban BEEREMO T Gen. sp.

Scarus niger ISR *Synodus dermatogenys Eck iy}
*Scarus prasiognathos LrEAERET A Synodus sp. Yo Bkt
Scarus psittacus TRV B ST Triacanthodidae B =B
Scarus rivulatus oy PeEl Gen. sp.

Scarus schlegeli SR ERET A Zanclidae FEEE fa R
Scarus spp. SR Zanclus cornutus it

2. HEAHIh (T HE S BT IR (FBR/D i AR IR R A B 2 )

24 it 24 4

Antennariidae Bk} Callionymidae B

Gen. sp. Synchiropus splendidus TEBT B2 fE g
*Histrio histrio B Carangidae fizfsl
Apogonidae KRZERR Caranx ignobilis SBARE
Gen. sp. *Decapterus macarellus AHIEI S
Apogon kallopterus PN | Gnathanodon speciosus RS
Apogon melas BERZH Chaetodontidae i g sl
Apogon novemfasciatus ARG N | Chaetodon sp. IS £ 25
Apogon sp. R Coryphaenidae fEF}
Archamia fucata A fiE K Gen. sp.
Cheilodipterus macrodon BEER=Z A Coryphaena hippurus SREET]
Cheilodipterus quinquelineatus AR E B R Cottidae A ER
Fowleria punctulata FPTAZE R Gen. sp.
Fowleria variegata BT A 25 R"L fH Exocoetidae TRt
*Gymnapogon urospilotus FEPFGRZE  Gen. sp.
Siphamia sp. B Gempylidae T EEERL
Atherinidae PREfR} *Gempylus serpens )i
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Gen. sp. Gerreidae S R
(%) = 2. HAPHIBEFHEREH YRR DR A B AT Rk < )
24 & 24 &
Belonidae R Gen. sp.
Tylosurus crocodilus crocodilus T 2 HESE  Gobiidae R
Blenniidae il Fsf Gen. sp.
Gen. sp. Macrodontogobius sp. AR F S R fa
Petroscirtes sp. le= 51 Oplopomus sp. I T s
Atrosalarias fuscus holomelas M1 e i it Trimma sp. JE B i
Atrosalarias sp. S Gonostomatidae oL AER
*Cirripectes stigmaticus BT R Cyclothone sp. B 5
Pictiblennius sp. ] 5 i Hemiramphidae iRl
Salarias fasciatus U e iR Hyporhamphus limbatus & T i
*Xiphasia setifer sy Zg}}{z};}zjﬁphus micropterus (5 T
Bothidae BERE Holocentridae Sk A
Engyprosopon grandisquama PAN vkl Neoniphon sammara VU<l
Bythitidae TEgRE R Istiophoridae AR
Gen. sp. *[stiophorus platypterus FRARNE
Lutjanidae R Pomacentridae EER
Lutjanus vitta e ER Abudefduf vaigiensis BRaI T IR A
*Pristipomoides filamentosus SN ] Amblyglyphidodon curacao TS E 2 e e
*Pristipomoides sieboldii (Y] Amblyglyphidodon sp. o SRS
Mullidae SRR} Amblypomacentrus sp. Sl
Gen. sp. Cheiloprion labiatus IS
Mulloidichthys flavolineatus EGio s Chromis sp. SefiR s
Parupeneus multifasciatus e R Chromis weberi FREC e
Upeneus tragula BT AEfi Chrysiptera biocellata BRI R
Myctophidae rgE ARt Dascyllus trimaculatus =IR A
Gen. sp. Dischistodus prosopotaenia TR
*Benthosema pterotum TEEEE Hemiglyphidodon plagiometopon “ESEHE
*Benthosema sp. JECKE £ 2 Neoglyphidodon nigroris BRI E
Bolinichthys sp. W Plectroglyphidodon lacrymatus 5[] fh 65
Ceratoscopelus sp. FEYS ) Plectroglyphidodon leucozonus %5 5| fH B4
*Ceratoscopelus warmingi FEAEA Plectroglyphidodon sp. W 5
Diaphus sp. HE e o e Pomacentrus adelus ]
*Diaphus jenseni PHICHERS B Pomacentrus amboinensis LFRE
*Diaphus luetkeni HECHEE M Pomacentrus coelestis BT et
*Hygophum reinhardtii AT IS B Pomacentrus nagasakiensis FlaeE
Nemipteridae AR Pomacentrus sp. 3 )
Pentapodus caninus R Stegastes fasciolatus A B
Nomeidae [ElfEF} Schindleriidae AR
Gen. sp. *Schindleria praematura BSE A
*Cubiceps pauciradiatus /g TS Scombridae fiERL
*Psenes arafurensis KEEESE Acanthocybium solandri g
Percophidae e *Auxis rochei [BIfERE
Gen. sp. *Katsuwonus pelamis 1Ef
Phosichthyidae Sees R Thunnus obesus KB
Vinciguerria attenuata WEESE Scopelarchidae ERH AR}
Vinciguerria sp. Bt E Gen. sp.
Pomacentridae wEE
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Gen. sp.

(%) = 2. HAPHIBEFHEREH YRR DR A B AT Rk < )
24 & 24 &

Scorpaenidae St Trichonotidae LrigiErt

Sebastiscus longispinis Trichonotus filamentosus dRIEEET A

Sebastiscus marmoratus PSETVAN Tripterygiidae =R
Sillaginidae VDR Gen. spp.

Gen. sp. Enneapterygius sp. LRI
Syngnathidae VERERL Tripterygion sp. — iR

Gen. spp.

Microphis sp. HEBLHHE S
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FEFHERER ST - ATE HAIBERE(R=0.085,

24 & B4 &

Ambassidae R mR Chanidae = H
Ambassis sp. R Chanos chanos "AEHA

Apogonidae RZ R Clupeidae fERE
gen. sp. gen. sp.

Apogon hyalosoma JrRE R fiH Sardinella sp. PR
Apogon properuptus ECir ey Spratelloides delicatulus SR SR ok
Fowleria variegata E RSN Congridae frfg Rl
Nectamia fusca EBHURE Conger sp. S )]
Siphamia sp. BR Eleotridae JERERL
Zoramia gilberti TREC R ZE A Eleotris acanthopoma plES S

Atherinidae PR AR Gobiidae fEpER
gen. sp. gen. sp.

Blenniidae it Amblygobiu sp. MR 0w
gen. sp. Gobiidae figpeFt
Salarias fasciatus SHAUS B iR Amblygobius phalaena FEPTlif T

Carangidae fizf} Oplopomus sp. G ==t
Carangoides sp. RS Trimma sp. JESE GRS

Labridae FEBE Rt Schindleriidae YR
Stethojulis strigiventer HT S0 AT Schindleria praematura AR A
Xyrichtys pentadactylus FIGHEEER Sphyraenidae EimR}

Lethrinidae FES AR Sphyraena flavicauda =RESIEE
Lethrinus semicinctus B e Syngnathidae JEFRERE

Megalopidae KR} gen. sp.

Megalops cyprinoides Ko Synodontidae Erafafl

Pempheridae SRR AR Saurida sp. i
Parapriacanthus ransonneti Tt HRHH Synodus spp. YRS

Pomacentridae =R Tripterygiidae = e
Abudefduf sexfasciatus FNEREIR R gen. sp.

Dascyllus aruanus =B

Scaridae e R

Scarus psittacus FrRVESEF F
4. AN > 22 [H 73 1A E (MDS)
B R AR SRR E R R 61
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5. FONHIG B 1T Bl (CLUSTER)
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8. (FHESUHINE Z ZE S 73 ATiE (MDS)

Transform: Log(X+1)
Resemblance: S$17 Bray Curtis similarity
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Resemblance: S17 Bray Curtis similanty

0,,
| Aty
[ March
20T v June
August
jE 40+
>\
E eo-
80
100§ § \AAAA v
L OB BB B L O L OLOLLE LS L L LS oG hHh BB EQ
c C C C C Cc 0 0 O 0O O O O [ =
3392292333335 5555355329292933
I I<< ===2=2===23332=
11. {7HEf A B2 B8 5517 Bl (CLUSTER)

P=0.14) (& 8-~ [E 9)HVEEFADIMEIL AR -
Ebde PRI A IR 2 R > PUERBEI ST
FHE fE SH PR IR 72 B (R=0.344, P=0.001) (&
10 ~ [ 11) > PR sREaEREUR - AR
FEA RIS K2 F AR HE SRR AR (AR

— i

ELE A 72 A8 R A an Rt i e 45 5 » 2
TN S s Fa O S S ) P A e (RS B f A
T RSP AR » WRERE = E
R R H IR A O HE f i AR
& BEN T REEFEERAEIES (Valdez-Moreno
et al. 2010) » HE[fTAERfEM S 42 RURAHREAL
H B 1% S AT RS B SRS -

AW FE R A i (55 05 A TR I HE
TERY DI AR R AT s < SOl ~ fFHES
fEUNfFHER AT HERIE 20 B 32 & 36 fEHR
R FAAL % 2 Fa i - 1 b O AT T F R
AR E & i A S B F -

T FRONETHE R AR
FONE B M AE N S R i 2 PSS BF fR
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