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7'he shorefishes of Ouvdal an isolated atoll in the Loyalty Islands group of New 
Caledonia. had not been surveyed prior to 1990. An extensive survey was conducted by 
ORSTOM between 1991 and 1992 to obtain baseline information on the shorefishes. A 
total of 653 taxa among 72 families are now docuniented from this area. The most 
diverse families are the Labridae (69 species). Poniacentridae (58 species). Gobiidae (54 
species). Serranidae (39 sl~ecies), Chaetodontidac (31 species) and Apogonidac (28 
species). T11e absence or very low diversity of some families (Clupeidae, Nemipteridae, 
Siganidae) or genera (Ahzidefdzuf; AJeol~o171acenfrzis) is similar to findings for other 
isolated islands of the Coral Sea. Of the 653 species recorded from Ouvea, 51 species 
have not been reported from New Caledonia. a large high island to the South. Only one 
endemic specics, Luzonici~~hys ivilliui~z.si, has been recognized among the shorefishes at 
OuvCa. A 11umber of Pacific Plate endemic species were recorded at Ouvda. which is 
positioned on the Australasian Plate to the south of the edge of the Pacific Plate. 
Ai~/er?nariz.i.r duescu.~, previously known from three specimens talten at the I-Iawaiian 
Islands. is recorded from a single specimen talten at Ouvda. Another antitropical 
distribution pattern is exhibited by Diizeimr~ich~1~y.s riukiuensis, which is known to occur 
at F i j i :  Ouvia and Queensland in the Sonth and from Oltinawa. 

Our knowledge of shorefishes in the Southwest Pacific has increased significantly 
in the last two dccades with the publication of a nunther of checltlists. Shorefishes of the 
Great Barrier Reef have been reported from several regions: Russell (1983) and Lowe and 
Russcll (1990) for the southern part, I'axton et al. (1978) for Lizard Island. Allen (1989) 
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for tlie Coral Sea, and Paxtoii et al. (1989: 1 volume, out of 3 announced, of an 
encyclopedia of the fishes of Australia, which covers shorefishes). The fish fauna of 
Lord Howe. Norfolk and Kermadec islands, the southern limit of shorefishes in the 
Southwest Pacific: was surveyed by Allen et al. (1976) and more recently by Francis 
(1993) and Francis and Randall (1993). Middleton Reef, a southern reef midway 
between Australia and New Caledonia, has been ir~vestigated by Hutchings (1988), and 
Kailola (1987 a,b; 1991) published a checltlist of fishes from Papua New Guinea. 
Kailola's list is being updated by Allen. For New Caledonia there are two checklists, one 
for the main island (Rivaton et al., 1989) and one for the Chesterfield archipelago 
(Kulbiclti et al., 1994: LeBorgne et al.. 1994). a group of islands midway between tlie 
Great Harrier Reef and New Caledonia. A number of boolts are now available on the 
shorefishes of the Southwest Pacific region (Fourmanoir and Laboute, 1976, for New 
Caledonia and Vanuatu: Randall et al., 1990. for the Coral Sea; Allen and Swainston, 
1992. for Papua New Guinea; Allen and Swainston, 1988. for Western Australia). 
Despite these recent efforts, the fish fauna of many areas of tlie Southwest Pacific 
remains poorly known. One such area is the Loyalty Islands, which comprise five 
islands, Mare, Tiga. Lifou, Ouvea and Beautemps-Beaupre. The first three are high 
islands with very sparse coral reef development. The latter two are atolls. Ouvka (900 
ltm2) being muc11 larger than Beautemps-Bcaupre (120 km2). These atolls are located on 
the edge of the Australasian plate near its boundary with tlie Pacific plate between New 
Caledonia and Vanuatu (figure I). and are the only true atolls within a 1500 km radius. 

Only two scientific cruises conducted studies at Ouvea prior to 1991. Allen, i11 
June 1973, studied the Pomaccntridae of Ouvda. ORSTOM, a French scientific 
organization, organized a cruise to Ouvea in November 1979, but issued no cruise report 
because a cyclone considerably limited their study. A few specinlens were collected and 
sent to tlie Paris Museum and the Bishop Museum (Hawaii). We are unaware of any 
other samples taken from Ouvea. Carpenter and Allell (1989) report that Leihrinus 
"sp.2" occurs at the Loyalty Islands, but they do not provide collection data for the 
tilaterial they examined. 

In 1991, ORSTOM was asked to evaluate the fish resources of Ouvea Atoll. 
During this survey, data were also collected on the atoll's physical characteristics (water 
masses, gcomorphology. sedimentology), tlie plankton, and the benthos (Clievillon, 1994; 
Clavier et al.. 1992; Clavier and Garrigue, 1993; Kulbiclti et al.. 1993a. 1993b, 1994; 
1,eBouteiller et al., 1993). A summary of these works is also available (Kulbiclti, 1995). 
The checklist of tlie sliorefishes of Ouvea Atoll presented here is compiled from data 
gathered during the 1973 and 1979 visits and the authors' sampling program conducted 
during their 1991 survey. 

MATERIAL AND METHODS 

Fish were visually ccnsused along transects andlor collected using rotenone and 
SCUBA. Some specimens were caught with handlines. Visual censuses took place on the 
lagoon floor down to 25111, and on tlie outer reefs surrounding the atoll. No censuses or 
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collections were performed on the outer slope of the barrier reef or on the eastern side of 
the main island in the atoll. The locations of the stations are plotted on the map in figure 
2. Thirteen collecting stations utilized rotenone (figure 2). the amo~mt of rotenone used at 
each station was between 2 and 6 liters of solution containing 8% active rotenone 

OCEAN PAClFlQUE 

- 

Figure 2. Location of sampling sites (open circlcs = handline fishing; dark circlcs = 

dives; stars = rotenone). 

RESULTS AND DISCUSSION 

A checldist, totaling 653 taxa distributed among 72 families, is presented in 'T'able 
1. There are about 300 fewer species known from Ouvea than from nearby New 
Caledonia, where more than 950 rcef-fish species have been recorded (Rivaton et al., 
1989). The number of taxa known from Ouvea is closer to the 795 species recorded from 
the Chesterfield archipelago (Kulbiclti et al., 1994). another isolated area at a similar 
latitude, than to the 425 species recorded from Rotuina (Zug et al.. 1989), a small cluster 
of islands about 450 Itm north of the Fiji Islands. Because our sampling (only 13 
rotenone stations) at Ouvia is limited and we have not sampled the eastern side of the 
atoll, we believe the total number of shorelish species may actually be as high as 800-900 
species. 



Most of the species in this list have been reported from nearby New Caledonia, 
howcvcr 5 1 taxa have not been recorded from New Caledonia. Serrurzocirrhilu.~ i u ~ u s  
has not been listed in the New Caledonian checlilists, but was reported from New 
Caledonian reefs and the Loyalty Islands as " Duclyluntizius nicnzichueli " by Fourmanoir 
and Laboute (1976). Most of the new records are Anguilliforines, Scorpaenidae or 
Gobiidae, which are usually talten only in rotenone collectiolis. There are specimens in 
the Ouvia collections representing 33 taxa that could not be identified to species. Many 
of these are juveniles, but 15 of these taxa are currently known to be undescribed species. 
Most of the 15 undescribed species are known fro111 other localities. Their descriptions, 
thus. will not greatly increase the number of endemic species ltnown from the Loyalty 
Islands. The only endemic species described from Ouvea is Luzonichth)~.~ willian?.si 
(Scrrauidae, Anthiinae). 

One specimen of An/enn~rrizr~ due.scu.s was taken at Ouvea. This distinctive 
species is unique in having the opercular opening situated halfway between the base of 
the pectoral lobe and the origin of the anal fin. It was previously ltnown from only three 
specimens from the Hawaiian Islands (Pietsch and Grobeclter, 1987). Its presence in the 
Loyalty Islands is possibly indicative of an antitropical distribution pattern. li.in1n7u 
unisqtiaiiiis and Gyninolhorax euro.s/u.s have a similar antitropical distribution pattern, 
with a northern population at Hawaii. Diizenztrlichtl?jis riukiumris exhibits an antitropical 
distribution pattern, but has its northern population at Oltinawa and its southern 
population at the Great Barrier Reef. Ouvea, and Fiji. 

A number of Pacific plate endemic species (Springer: 1982) are recorded licrcin 
from Ouvea. These records could be described as plate margin occurrences. Pacific plate 
endemics taken at Ouv@a include the following taxa: A4inysynchiropr,.v luddi, A4]~i.i!7i'i.Sli,S 
trnicrenu.~. Sci?i.mzorl?ynchus 1nhicrli.s. Brolulo fow~n.sendi. ('unlropyge nigrioce1iu.r. and 
(:eizri.ol~)ige 1oriculu.s. 

Two species. Alliczrs .sei~futir.s and Ncogljphiu'odoiz carlsoni. were previously 
thought to be Fi,jian endeniics. The presence of Aiticus .serlutu.s at Ouvia provides the 
first record of this species west of the Fiji Islands. An undescribcd species of Al1icz.l.s 
o c c ~ ~ r s  at New Caledonia, but was not collected at Ouvea. Likewise. Al1ic~i.s serltrlzis has 
not been collected from New Caledonia. The occurrence of Neog/jy~/?idod~n curl.so17i at 
Ouvea is the first record outside of Fijian waters. 

A comparison of the diversity of the major falllilies within several areas of the 
southwestern Pacific is given in Table 2. An interesting analogy with the C:hesterfieltl 
archipelago (LeBorgne et al.. 1994) and Kotuma (Zug et al.. 1989) is the low- number or 
lack of Ahudgfdzrf spp., A~eol~ori~acentru.s spp., Clupeidae and Siganidae (Table 2). A 
preliminary list of fishes from Osprey Reef, off the Great Barrier Iieef, based on the fish 
collection at the Australian Museum (I,eis, pers. communication) entirely lacks these 
genera and faniilies. Similarly, Norfolk, Lord Howe and Kermadec islands also have few 
or no ~imiibcrs of these taxa, but have five species of Ahud@f: A survey of Elizabeth 



and Middleton Reefs (Hutchings, 1988), located further south in the Coral Sea, indicates 
the presence of 3 species of Ahrrdefduf; one species of Siganidae, but no Neopon?acen/ru.r 
or Clupeidae. These genera and families are well represented elsewhere in the Coral Sea 
and New Caledonia (Table 2). At Ouvea, the lack of suitable habitat is not a likely reason 
for the low number of these species, except possibly for the Clupeidae. Indeed, the 
habitats where these species are found in New Caledonia are apparently present at Ouvea 
(Kulbiclti et al., 1993a). The early life history traits (type of egg, length of larval life, 
shape of the larvae, size of the larvae at recruitment on reefs) of Ahudefduf and 
Aknpo~~?ncenhus (Table 3) do not differ significantly from those of other Pomacentridae 
that are present at Ouvea, Rotuma, the Chesterfield Islands, or Osprey Reef. Victor 
(1991): in a review on settlement strategies and biogeography, noted that duration of the 
larval stage rarely accounted for the geographic range of a species. The short distance 
between Ouvea and the main island of New Caledonia (60 km) and the direction of the 
major surface currents (Kulbicki et al., 1993a; Kulbicki, 1995) would not seem to present 
a maior obstacle to the colonization of O u v h  by species from New Caledonia (figure 3). 

Fig. 3. Major currents in the vicinity of Ouvea (from Kulbicki et a]., 1993a) 

One possible reason for the lack of certain species at Ouvea could bc related to its being 
a low island and New Caledonia a high island. Causal factors leading to the ahscncc of 
certain t am at Ouvea remain speculative. 



We wish to thank tlie following persons who have helped in the collection or 
identification of specimens during the preparation of this cliecltlist: C.;. Allen. G. 
13argibant. B. Carlson, P. Dalzell, A.C. Gill. B. I-futchins, Larson. J. Leis. J.L. Menou. 
R. Mooi. G. Mou Tliani. S. Poss. J.E. Randall. J. Rivaton. B. SerCt. D.G. Smith. W.F. 
Smith-Vaniz, P. Tirard, R. Winterbottom, and the crews of the RV A1,IS. DAWA and 
DAR MAD. We thank V.G. Springer. A.C. Gill, and K.E. Carpenter for constructive 
comments on earlier versions of the nian~~script. 

Allen. G.R. 1989. The i;isl?e.r of'ihe (,'orul S ~ L I .  Tech. Report Australian National Parks 
and Wildlife Services. Canberra. 151 pp. 

Allen, G.R. 1991. Duii2selfi.rl?es qf il?e World. Mergus Press. Melle, Germany. 272 pp 

Allen. G.R., D.F. IIoese, J.R. Paxton, J.E. Randall. B.C. Russell. W.A. Starck. 11, F.1-I. 
Talbot, and G.P. Whitley. 1976. Annotated checklist of the fishes of Lord Howe 
Island. Records of'ihe A L I . S / ~ N / ~ L I I ?  A ~ ~ , I . Y ~ U I I I  30 ( I  5):365-454. 

Allen. G.I<., and R. Swainston. 1988. The Mc~rine Fis17e.r (fNor/l7-M'e.sier.n Az~,rfrtrlia. A 
I W d  Guidefijr A17gler.s m d  Ilivci~s. Western Australia Musc~~ni .  201 pp. 

Allen. G.R., and R. Swainston. 1992. I?cef:fisl?es of'Nei.11 Gui~?eu. A, f ie ldguide, f~r   diver.^, 
ung1er.r and nui~1ra1i.si.s. Publication of the Christensen Research Institute 8: 1 - 132. 

Allen. G.R, and F.1-I. Talbot. 1985. Review of the snappers of tlie genus 1.utju11~1.s (Pisces: 
Lut.janidae) from tlie Indo-Pacific. with the description of a new spccies. In&- 
Pcrcific Fisl7es 1 1 : 1-87. 

13labcr, S.J.M. D..A. Milton. and N.J.F. Rawlinson. 1993. Tuna Uuilfkh in Fiji tmd 
Solorizon Islundc.: 1'1~oceecIing.r of' a Wor1c.thoy1, Sz.~vc~, F~ji .  17-18 Augzis/ 1 Y 93. 
Australian Center International Agriculture Research Procecdings 52: 136 pp. 

Brothers. E.B., D. McB. Willianis. and P.1:. Sale. 1983. Length of larval life in twelve 
families of fishes at "One Tree Lagoon," Great Barrier Reef, Australia. Murine 
B io lo~p  76:3 19-324. 

Carpenter. K.E. 1987. Revision of the Indo Pacific fish family Caesionidae (Lutjanoidea), 
with description of five new species. Intk-Pt~ciJic Fi.sIzes 15: 1-56. 

Carpenter, ICE. 1988. F A 0  Species Catalogue. Vol. 8. Fusilier fishes of the world. FA0 
Fi.rherie.s ,Sjmojxi,r No. 12j. Val. 8: 1-75. 



Carpenter, K.E.. and G.R. Allen. 1989. F A 0  Species catalog~~e. Vol. 9. Emperor fishes 
and large-eye breatiis of the world (Family Lethrinidae). FA0 Fisherie.~ ,Yjmolxi.r 
No. 125. vol. 9:l-1 18. 8 color plates. 

Cl~evillon, C. 1994. Sedi~imits recents du lagon dtOuvia in Evaluation des ressources cn 
poissons du lagon d'Ouvea: 2ieme partie: L'environnement physique. la 
biosidi~iie~itologie. les caracteristiqucs pliysiques. R~rpport C:onvention , 5' c ience~ . '  

de ILI Mer OXSTOM Nounzia 1 0: 1-44. 

Clavier. J., and C. Garrigue. 1993. Etude du benthos de I'atoll d'Ouvia in Evaluation des 
ressources en poissons du lagon d'Ouvia: lkre partie: L'environnement 
biologique: le macrobentlios, le megabenthos et le planeton. Rup17oi.t C:onvention.s 
Sciences de lu A4er ORSTOM A'ounziu 8 : 1 -.X. 

Clavier, J., C. Garrigue. G. Rargihant. A. 13  Matteo, P. Hamcl. M. I<ulbielti. and It. 
Urbain. 1992. Etude quantitative du benthos dans le lagon d'Ouvda. 1,iste 
taxonomique. densite et bioniasscs du macrobc~itlios. ATP, pigments 
photosy~itl~etiques et matiere organiquc dam le sidiriient. Ruppor1.s Scien/;fique.s 
el Technipes Sciences de lo Mer Biologic niurinc ORSTOM A'ouini~i 64: 1-70. 

Dawson. C.E. 1985. Indo-Pacific Pipcfi.slie.r (Red Seu lo the Anzericus). Gulf Coast 
Research Laboratory, Ocean Springs Miss. IJSA. 229 pp. 

Eschmeyer. W.R. 1990. C.'utcrlog of /lie Chiertr of Recenl fishes. California Academy 
Press, San Francisco. 697 pp. 

Founnanoir, P., and 1'. Laboute. 1976. Poi.rson.s de i\~omvelIe Cblidonie et & s  Arouvel1e.r 
Hihride,~. Les Editions du Pacifique. Ialiiti. 376 pp. 

Francis. M.P. 1993. Checltlist of the coastal fishes of Lord ilowe, Norfolk and Kermadec 
islands, Southwest Pacific Ocean. I'trcific .Science 47: 136-1 70. 

Francis, M.P., and J.E. Randall. 1993. Further additions to the fish faunas of Lord I-lowe 
and Norfolk islands. Southwest Pacific. Puc~fic Science 47: 1 1  8-135. 

Hutcliings, P. 1988. A Sun~ej! of Elizuhelli mid ~MitltNe~on Xe<f.i for Au.slrcrlian Aiulionul 
Parks und Wildllfc Service. Australian National Parlts and Wildlife Service 
Report. 173 pp. 

Kailola, P.J. 1987a. The fishes of I'apua New Guinea: a revised and annotated checklist. 
Vol. 1 Myxinidae to Synbranchidae. Deporilnenl of Fi.rheries mid il1uriiie 
Resozrrces Reseurch Bulleliri 41 : 1 - 1  94. 



8 

Kailola. P.J. l987b. The fishes of Papua New Guinea: a revised and annotated cliecltlist. 
Vol. 2 Scorpaenidae to Callyonimidae. De~~ar/iiien/ of' Fi.sheries cmd Murine 
Resources Research Bdle/in 41 : 195-41 8. 

I<ailola. P.J. 1991. 'l'he fishes of Papua New Guinea: a revised and annotated cliecltlist. 
Vol. 3 Gobiidae to Molidae. Depcn./imni of'  fisheries L I I I ~  Muriize K ~ ~ ~ o z ~ r c e , ~  
Re.se~rrcIi Bullelin 41 :419-572. 

I<ulbiclti. h4. 1995. The marine resources of0uvi.a Atoll (New Caledonia), a summary of 
tlie work performed by ORSTOM from 199 1 to 1994. .Join/ FFA/SPC: w~orlcshop 
on [he ~~~unuge i i~en /  of' South Pacific Iiishore Fi.sheries. Nounzin New Cu led~n ia  
B.P. 77. 1-40. 

K~dbiclti. M.. G.  Bargibant, C. Garrigue. J.L. Menou, and G. Mou Tham. 1993a. 
Rdpartitiou du megabenthos dam le lagon cl'Ouvea. in Evaluation des ressources 
en poisso~is du lagon d'Ouvea: lkre partie: I'environnenient biologique: le 
macrobenthos, lc megabenthos et le plancton. (:onien/ioi~.s Sciences de icr Mer 
ORSTOM Ak)uinia 8:37-97. 

Kulbiclti, M._ G. Bargibant, J.1,. Menou, G. Mou Tliarn, I'.'Iliollot, L. Wantiez. and J.T. 
Williams. 1994. Evaluations des ressources en poissons du lagon drOuvea. in 
Evaluation des ressources en poissons du lagon d'Ouvka: 3eme partie: les 
poissons. (.'oniw~lion Scierice.~ de la Mcr ORS7'0M Noumiu 1 1 : 1-448. 

Kulbiclti, M., S. Dupont, C:. Dupouy. G. Bargibant. P. I-Iamel. J.L. Menou. G. Mou Tham, 
and 1'. Tirard. 1993b. Caracteristiques physiques du lagon d'Ouvea. in Evaluation 
des ressources en poissons ~ L I  lagon dtOuvea: 2kme partie: I'environnement 
physique: sedinielitologie, substrat et courants. Convention Sciences de I N  Mer 
ORSTOM Nouinici 10:47- 1 50. 

I..eBorgue. R.A.. M. Kulbiclti. J.E. Randall, and J. llivaton. 1994. Checklist of the fishes 
of the Chesterfield islands (Coral Sea). Minonesiccr 27(112): 1-43. 

LeBouteiller. M. Ilodier. C. Garrigue, aud B. Richer dc Forges. 1993. Etude 
del'liydrologie et du plancton du lagon d'Ouvea. en Septembre 1992. Observations 
sur la macrofaune bentliique. in Evaluation des ressources en poissons du lagon 
dtOuvda: lkre partie: l'environnement biologique: le macrobenthos, le 
ni6gabenthos et le plancton. Rapper/ ('onventions Sciences de la Mer. ORSTOM 
C\'ottnlio 8199-22 5 .  

Lowe. G.R.. and B.C. Russell. 1990. Additions and revisions to tlie checltlist of fishes of 
the Capricorn-Bunker Group, Great Barrier Reef. tirear Barrier ReefMcrrine Pork 
Aull7ori1y Tecl?nic~~l Memoranduiii GBRMPA-TM- 19: 1-27. 



0 

I'aston, J.R..  D.1:. I-ioese, G.R. Allen. and J.E Hanky. 1989. Pisces. Petromyzontidae to 
Carangidae. Zoological Caterlogire ofAz,istrulio 7: 1-663. 

Paxton. J.R.. D.F. Hoese, and H.K. Larson. 1978. Prelinzin~iry Checkli.st of Ihard  Islcind 
Arecr Fi.slies. Australian Muse~un Mimeo Report (Sydney. Australia), 30 pp. 

I'ietsch, T.W.. and D.B. Grobecker. 1987. Frogfishes of the world. Systematics, 
Zoogeography. and Behavioral Ecology. Stanford University Press, Stanford, 
California. 420 p. 

Randall, S.E.. G R .  Allen, and R.C. Steene. 1990. I.'i.s!w.s of the Grecrt Berrrier Re~f'crnd 
Corer1 Seer. Crawford House Press, Bathurst, Australia. 507 pp. 

liandall. J.li.. and P.C. Heeinstra. 1991. Revision of Indo-Pacific groupers (I'erciformes: 
Scrranidae: Epinephelinae), with descriptio~is of five new species. Inilo-Pacific 
l.X~<,.c. 20: 1-323. 

Rivaton, J., 1'. Fourriia~ioir, P. Bourret, and M. IC~~lbiclti. 1989. Catalogue des poissons de 
Nouvelle Caledonie ct Dependances. ORSTOM Nozmiu (.'u/u!og7,1e 2:  1 - 170. 

Russell. R.C. 1983. Cliecltlist of fishes, Great Barrier Reef Marine Park. Capricornia 
Section. Greol Burrier Recf'Murine Purk Authority S1,ecial Puhliccrtioii series 1 : l -  
184. 

Iiussell. B.C. 1990. F A 0  Species catalogue. Vol. 12. Neiiiipterid fishes of the world. 
I30 Fisheries S'iriop.si.s No. 125. Vol. 12: 1 - 149, 8 color plates. 

Springer, V.G. 1982. Pacific plate biogeography, with special reference to sliorefishes. 
Sinith.sonian Con/rihution.s /o Zoology. number 367: 1-1 82. 

'I'liresher. R.E.. and E.B. Brothers. 1989. Evidence of intra- and inter- ocea~iic regional 
difkrelices in the early life-history of red-  associated fishes. Murine Ecoiog), 
I'rogre.ss ,Yei.ies 57: 187-205. 

Victor, B.C. 1991. Settlement strategies and biogeography of reef fislies. I'ages 23 1-260 
in 1'.17. Sale (ed.). The Ecolo&y ofFishes on C'ortrl Reefi. Academic Press, NY.  

Wellington. G.M.. and Victor, B.C. 1989. Planlctoiiic larval duration of one liu~idred 
species of Pacific and Atlantic da~ilselfislies (Pomaceiitridae) Mwine Bioiozyy 
101(4):557-567. 

Whitehead. P.J.P. 1985. F A 0  Species catalogue, Vol. 7. Clupeoid fishes of the world. 
part 1 ,  Ciiirocentridae, Clupcidae. I'ristigasteridae. FA0  l;'i.slzerie.s S'':)ii10]7.si.s 
Alo.125. Vol. 7.1-303. 



10 

Whitehead, P.S.I'., G.J.  Nelson. and T. Wongratana. 1988. FA0  Species catalogue. Vol. 
7. Clupeoid fishes of the world. part 2, Engraulididae. F A 0  Fisheries Syi?opsi.s 
No.125. Vol. 7:305-575. 

Woodland, D.J. 1990. lievision of the fish family Siganidae with description of two new 
species and comments on distribution and biology. Indo-Pacijc Fi.she.s 19: I - 136. 

Zug. G.R.? V.G. Springer, J.T. Williams. and G.D. Johnson. 1989. The vertebl.ates of 
Rotuma and surrounding waters. Aloli R L ' . s ~ L I I ~ ?  1 3 u l l ~ l i ~  No. 3 16: 1-25. 





(Ouoy & Gaimard, 1824) 
Scl1ultz. 1953 
Fowler. 19 12 
Russcll & Cressey. 1979 
Tanalta. 1917 
(LacCpede. 1803) 

Sclii~ltz. I960 
Macliida. 1994 
Aoyagi. 1952 

(Lcsson. I83 I)  
S1iyder.1904 
(Cuvier. 181 7) 

(Vale~icicn~ies.I 835) 
(Sclitieidcr, I 8 0  I )  
Jordan & Slacks, 190 I 
scllllltz, I953 

(Casteliiau. 1873) 
Jordan 8: Evermanti, 1903 
Cuvier.183 1 
(Forsskal. i 775) 
Coviel-. 1829 
Bleeker.185 I 
(Valenciennes. 183 I )  
(Valenciennes. 183 I) 
(Forssltal. 1775) 
(Vale~icieiiiies, 183 I) 
(Ruppcl1,I 835) 
(Lacepede. 180 1 )  
(B leelw,  1858) 
(Cuvier, 1829) 
(Forsskal, 1775) 
(Forsskal, 1775) 
(Cuvier,I 829) 
(Rlceker, 1853) 

V 
R 
VR 
v 
VR 
R 
V 
V 
VR 
R 
VR 
VR 
It 
I? 
V 
V R L  
R 
\I 



Dawson & Randall.1975 
I-lerald. 1953 
Herald. 1953 
(Bleeker,l 853) 
I<aup,I856 
(Scliitltz. 1943) 

(Blocli. 1787) 
Cuvier.1829 

(Evermann & Seale,l907) 
Stliitll. 1957 
(Smitli,I 957) 
(Jcnkins.1903) 
(Garrett, 1863) 
(Ratnsay 6i Ogilby,I 886) 

(Bleelter, 1856) 
(Ciivier.1829) 
(Cuvier,l829) 
(Fowler. 1946) 

(Valenciennes, 1828) 
Scliultz. 1943 
Fowlcr & Bean. I930 
Bloch and Sclitieider. 180 1 
(Forsskal.1775) 
(Valencienties, 1828) 
(Schtieider,l801) 
(Blocli, 1790) 
(Hamilton, 1822) 
(Richardson, 1846) 
(I'orrsLal. 1775) 
(Forster. 1 80 I )  
(Bleeker, 1855) 
(Blocli, 1 790) 
Bloch,1793 
(Bleeker, 1849) 
(Valenciennes, 1830) 

V R 
R 
0 
V 
V R I.. 
V1.R 
VR 
v 
v 
Vl. 
V I X  
VK 
V L 
V I A  
V1.R 
V 1, 
1. 



(Forsskal. 1775) 
(Fowler & Bean. 1930) 
('I'liiinbery, 1792) 
(Jordan & Seale, 1906) 
Randall & 'Taylor, 1988 
(Fowler, I93 1 ) 
Randall & McCosker,1992 
(Weber. 191 3) 
Ra~idall, 1980 
('iylcr. 1966) 
(LacepCde. 1801) 
(IxL'pede. 1802) 
(Randall. 1979) 
t3leeler,l878 
(Lubbock & Randall, 1976) 
(.lorda11 & Tanaka, 1927) 
(Randall &Allen, 1978) 
(Randall, 1983) 
(Peters, 1855) 
(Bleeket-.I 856) 
Watanabe. I949 
(I:orsskal, 1775) 

(Dc Vis.1884) 

Bleeker, 1857 
Scl1oitz. 1943 

Allen.1987 
Allen, 1987 
Scllilltz, I943 

(LacCpCdc, 1801) 
(Forsskal. 1775) 

(Smith & Radcliffc, 191 1) 
(Bleeker, 1856) 
(Lacepede, 1802) 
Randall & Slnitli.1988 
Ruppell.1838 
Bleeker, 1853 
(Smith & Radcliffe, 191 1) 
.lordan & Snyder, I90 l 
(Jordan & Scale. 1906) 
Snyder, 1904 
(Jordan & Starks, 1906) 
Vale~iciennes 1832 



Quoy & Gaimard. 1824 
Bleekcr. 1856 
I.aclincr. I953 
Cuvier. 1828 
Covicr. 1828 
(Webcr. 1913) 
(Lacepide. 1802) 
Cuvicr, I828 
Goren & I<a~.plus, I980 
Alleyiie & Macleay. 1877 
L.achner. 1953 
(Lacl i~ier. 1953) 

Weher. 1909 
(Bleele-. 1856) 

(Guiclienot, 1848) 
(Lacdp&de. I 80  I ) 

(Ruppell. 1830) 
(Cuvier. 1833) 
(Forsskai, 1775) 
(Forrskal, 1775) 
Pocy. I860 
Cuvicr. 1833 
Quoy & Gaiinard, I824 
(Ruppell, 1830) 
(Quoy & Gaimard, 1825) 
(Forsskal, 1775) 
(Cuvier. 1832) 
(LacCpetle. 1801) 
(Lacepetle, I80  1 )  

(Lacdpede. 1802) 
Valeiicicnnes. I830 
(Forsskai. 1775) 
( F o r s s l d  1775) 
(Forsskal. 1775) 
(Bloc11 & Schiieider. 1801) 
(Forssl;al. 1775) 
(Forsskal. 1775) 
Blocli. 1790 
(Blocli. 1790) 
(Cuvicr. 1828) 
(l3lccl;cr. 1549) 
(Quoy & Gaimard. 1824) 
(Farsskal. 1775) 

I.accpede. 1801 
(Blocli. 1791) 

VI, 
v L 
v 
V L R  
V L  
v 
v L 
V L O  
L. 
v I. 
V L  
v I. 
v I.. 
v 



Seale. 1906 
(Blceker, 1856) 
(Cuvier. 1830) 
(Bleeker. 1865) 
(Bleelw, 1853) 
Carpenter, 1987 
(Cuviel-, 1830) 
Carpenter. 1987 

(Tliunbers. 1792) 
Lacepede, 1800 
(Bleelter, 1853) 
(Gu~itlier. I87 I) 
(Cuvier, 1830) 

Seale. 1909 
Valenciennes, 1830 
(I'orsskal, 1775) 
(LacCpCde, 1802) 
(Rloch & Schneider. 1801) 
(Forsskal, 1775) 
(Forsskal. 1775) 
Valenciennes 1830 
Sate. 1978 

Valenciennes. 1830 
I<lunzinger, I870 
(Forsskal, I 775) 

(LacCpede, I 80 I ) 
(Valencieniies. 183 I) 
(Lacepede. 180 1) 
(Lacepede. 180 I) 
(Lacepede. 180 1) 
(l..acepede. 1801) 
(Lacepede. 180 1) 
(Lacepede. 180 1 ) 
(Shaw. 1803) 
( O w y  & Gaimard, 1825) 
(Bennett. 1830) 
(Bleeker, 1854) 

Richardson, 1846 

Steindacliner, 1870 
Cuvier. 183 I 

VR  
v 1- 
v 1. 
VL 
VL 
v L 
v 
v 
v 
v1,o 
VL 
VI. 
v I.. 
LRO 
v 
v 1. 
v L 



Bleeker, 1855 

(Qi~oy & Gaimard, 1825) 

Forsskal. 1775 
Cuvier. 183 1 
Cuvier, 183 1 
Cuvier. 183 1 
Cuviel-, 183 I 
Giinther, 1873 
Blocli. 1790 
Cuvicr. 183 1 
(LacepCde. 1803) 
Blocli & Sclineider. 1801 
Cuvicr. 183 I 
Cuvier, 183 1 
I<ner, I868 
Cuvier, 183 1 
Bennett, 1830 
Cuvier, 183 1 
Cuvier. 183 l 
Quoy & Gai~nard, I824 
Park. 1797 
Cuvier, 183 I 
Blocli. 1787 
Linnacus. 1748 
McCdlocIi. 1916 
Jordirr~ & McGregor, I 898 
(Liroussonel. 1782) 
(Bleeker, 1857) 
(Linnaeus. 1748) 
Cuvier, I83 I 
Cuvier. 183 1 
Sinitli & Radcliffc, 191 1 
(Cuviei-. 1829) 

(Blocli, 1787) 
(Giinther, 1860) 
(Cuvier. 183 1 ) 
Woods & Schiiltz. 1953 
(Giinther. 1874) 
(Smith & Radcliff'e. 191 I) 
Woods & Schultz, 1953 
(Cuvier, 183 1) 
(Bleeker, 1853) 
(Rlocli, 1787) 
(Cuvier, IS3 I )  
(Cuvier. 183 I) 
(Boddaer-I. 1772) 

(L.acepCde. 1802) 
(Quoy & Gaiinal-d. 1825) 
(Cuvier. 1830) 
(Bleeker. 1847) 

VRA 
VA 
A 
VA 



Allen, 1972 
(Bennett, 1830) 
Bleeker, 1852 
Bleeker. 1855 
Randall & Swerdloi'f. 1973 
Smith I 960 
(Bleeker, 1873) 
(Cuvier. 1830) 
Welandcr & Sclioltz. 1951 
Fowler & Bean. 1928 
(Bliss. 1883) 
Kalnoliara, 1960 
(Tanaka, I9 17) 
Jordan & Seale. 1906 
Blceker. 1877 
Fowlcr. 1946 
(Wliitley, 1928) 
Weher, 19 13 
(Bleeker. 1856) 
(Fowler. 194 I) 
(Cuvier, 1830) 
Fowler & Bean, 1928 
(Bleekcr, 185 1) 
(Bleeker, 1854) 

(Quoy & Gaimal-d. 1824) 
(Lesson, 1830) 
(Snyder, 1909) 
(Wliitley. 1961) 
(Allen. 1973) 
(Jordan & Sealc, 1906) 
(Linneaus, 1758) 
(Richardson, 1846) 
(Riippell, 1828) 
(Bleeker, 1856) 
(Allen, 1975) 
(Bleeker. 1856) 
(Bleeker, 1848) 
(Lienard. 1839) 
(Vaillant & Sauvage. 1875) 
Fowler & Ball. 1924 
(Quoy & Gaimard, 1824) 
(Bleeker, 1859) 
Allen, I991 
Bleeker. 1868 
Bleekcr, IS53 
Cuvicr, 1830 
Cuvier. 1830 
Jordan & Starks. I90 I 
Fowler & Ball. 1928 
Bleeker, 1853 
'Taiiaka, 1917 
(Blocli, 1787) 
Evermaiin 6. Seale. 1907 

VA 
VA 
VRA 
VA 
R 
VRA 
R A 
VA 
VA 
VRA 
VRA 
VRA 
v 
VR 
RA 
ROA 
v 
RA 
VA 
VRA 
VRA 
VRA 
R 
VA 
A (deep) 
RA 
VRA 
VA 
VRA 
VRA 
VRA 
VRA 
VRA 
VRA 
VRA 
R 
R 
v 
VRA 
A 
VRA 
VRA 
RA 
A 
VRA 
VRA 
A 
A 
VR 
VA 
VA 
A 
VRAO 
VA 



Jordan & Sealc, 1906 
(Snyder. 1909) 
(Schleyel & Muller. 1839.44) 
(De Vis, 1885) 
(O~ i lby .  1889) 
(Wliitley. 1964) 
(Lacepede. 1802) 

.lenki~is. 1903 
Randall. 1963 
(Bleeiter. 1875) 
(Cuvier. i 829) 
(Schneider. 180 I )  
(Giinther, 1874) 

Smith-Vaiiiz. iii prep 

Ruppell, 1829 
Valcilcien~~es, 1840 
Blceker, 1878 
Bleeker, 1856 
(Hellnett. i 830) 
(Beiiliett. IS3 I) 
(Lacepede. 1 80 1 ) 
(Lacepede, 1 80 I) 
(Snydel., 1908) 
(Quoy & Gaimard, 1834) 
Valcilcic~ii~es. I840 
(Blocli, 1791) 
(LacbpCde. 1801) 
Lacepede, 1801 
Ruppell, I835 
Streets, 1877 
(I'orsskal. 1775) 
Randall & Lubbock. 1982 
Randall & Kuiter, I989 

Lacdpede, 180 1 
Fowler. 1908 
(Quoy & Gaimal-d, 1824) 
Randail & Kuiter. 1982 
(Meeker, 1858) 
(Pallas, 1770) 
Lacepcde, 180 1 
Schultz, 1960 
Randall. 1981 
(Lacepide. 1801 ) 
(Valenciennes, 1839) 
Riippell, 1835 
(Blcekcr, 185 1) 
(Valenciennes. 1839) 
(Valenciennes. 1839) 
(Bleeker, 1853) 
(Quoy & Gaimard, 1834) 

19 
VRA 
O A  
A 
VO 
VllA 
VRA 
VA 

v 
v 
V R 
v 
v 
VRO 
V? 
v 
v 
v L. 
v 
v 
VO 
v 
v 
v 
v 
v 
VR 
v (O?) 
v 
VR 
v 
v 
v 
VR 
VR 
VR 
VR 
v 
VR 
v 
v 
R 
v 
v 
VR 



(Rlocli, 1792) 
(Blocli, I79 I) 
(Lacepede, 1 80 1 ) 
(Lacepede, 1801 ) 
(Guiciieiiot, 1847) 
Fowler & Rean. I928 
(Valencieiines, 1839) 
Randall & Springer, 1975 
Randall, 1981 
Randall. I 9 8  l 
(Valenciennes. 1839) 
Ilerrc. 1932 
(Lacepedc, 180 1) 
Jorclan & Evcrinann, 1903 
(Bleeker. 1857) 
Jenkins, 1900 

(Scliinidi. 1930) 
(Valeiiciennes. 1839) 
(Snyder, 1904) 
(Bleeker. 185 1) 
(Bleeker. I 85  1) 
(Steindacliner & Doderlein, 
(Blccker, 1856) 
(l<ennctt, 1828) 
(Blceker, 1856) 
(Linnaciis, 1758) 
(Lay & Bcn~iett .  1830) 
(I-orsskal, 1775) 
(Lay & Rennctt. 1839) 
(Laccpcdc. 1801) 
(Seale. 190 1) 
Valc~icieiines, i 840 

(Valencic~incs, 1840) 
(Riippdl. 1829) 
(Valenciennes, 1840) 
(Steiiidacliner, 1879) 
Clioat & Randall, I986 
Scliultz. 1958 
(Blceker. I 86 I) 
1,acPpede. 1802 
Forsskal, 1775 
Valcncieiiiies. 1840 
Raiidall & Clioat. 1980 
Bleeker.. IS54 
I-orsskal. 1775 
Valeiicieniies. 1840 
Forsskai. I775 
Valencicnncs, 1840 
Bleekcr. 1847 
(I<Icel(er, 1861) 
Foi-sskal. 1775 
(I<~ier. 1868) 



Smith, 1956 
Schultz. 194.3 
Scliultz, 1960 

Ogilby, 191 1 
(Blocli, 1792) 
(Cuvier, 1829) 
(Giinther, 1860) 
Randall. 1984 
(Steindaclilicr. 1900) 

Holleman, 1987 
Frickc. 1991 
(Peters. 1877) 
Slien & Wu. 1994 
(Knel- & Steindachner, 1866) 
(Sclioltz. 1960) 
Fricke, 1994 
(Waite, 1904) 
Jordan & Seale. 1906 
(Herre. 1944) 
(McCullocli & Waite, 19 16) 
Wliitley. 1964 
Fricke & Randall. 1994 

(Gannan, 1903) 
(Valenciwnes, 1836) 
Quoy & Gailnal-d. 1834 
(Bleeker, 1857) 
(Valenciennes. 1836) 
Strasbul.~ & Schtrltz, 1953 
(Day. 1888) 
Springer, 1972 
Starck, I969 
Smith, 1959 
(Regan. 1909) 
(Bleeker, 1858) 
(Quoy & Gaimard. 1836) 
(Kner, 1868) 
(Blocli, 1801) 
(Giintlier, 1877) 
Riippell. 1830 
(Whitley. 1961) 
(Bleeker. 1852) 
(Bleeker, 1857) 

(Bleeker. 1858) 
(schultz, I 960) 
Scliultz. 1960 

(I'allas, 1770) 

(Giinther. 1877) 



Jordan & Seale. 1906 
Jewctt & Lacli~icr. I983 
Jewctl & Lachner. I983 
IKarnella & L.acliner, 198 1 
Jcwett & Lacliner. 1983 
Lacliiier & Karnella. 1980 
Fourinanoir, 197 1 
IKlunziiiger. 1871 
.lordan & Seale, 1906 
Lacliner & I<anielia. I980 
Jewctt & Lachner, 1983 
Lachner & I<artiella. 1978 
Jordan & Seale. i 906 
Iloesc & Reader. 1985 
(Gti1itI1er. 1877) 
(Bleeker, 1853) 
I-lerrc, 1953 
(Riippcll, 1838) 
(Riippell. 1830) 

(I lcrrc, I 927) 
(IHcrre. 1953) 
I-lerrc, 1936 
(Kendall & Goldsborough. I91 I) 
(Rleckcr. 1852) 
(Bleeker, 1852) 

(Regan, 1908) 
Wiilterbotto~ii. I985 
Winterbottom & Burridge, 1992 
Wi~iterbottoin & Burridgc, 1992 
(Valenciennes. 1837) 
Wi~itcrbottotii & liocse, 1988 

Jordan & Scale. I 906 
(Aoyagi. 1949) 
L.obc1, 1979 
Colien &Davis I969 
(Gosline. 1959) 
(Schultz. 1943) 
Wititerbotto~ii L% E~iicry, 198 1 
('I'omiyaina. 1956) 
(Broussonet. 1782) 

Fowler, 1928 



(Jordan & Hubbs. 1925) 
(Jordan & Snyder. I90  I )  

(Quoy & Gaimsrd. 1825) 
(Forsw. I 80  I) 
(Liniiaeiis. 1758) 

Al lel l  Ayling. 1987 
Valcncicnncs. I835 
Valcncienncs. 1835 
i:orsrcr. I80  I 
(Linnacus. 1758) 
Cuvier. 1829 
(I,iiinacus. 1758) 
1)uiicker & Molll-. 1929 
(l.'orsskai, 1775) 
Forsrcr. 180 1 
I<ittlitz. IS34 

(Linnaeiis. 1758) 
Valeiiciciines. 1835 
Ra~idall. 1955 
(Quoy & (;airnard. 1825) 
(Quoy & Ciaiiiiasd. 1825) 
(Valcnciei~iics. 1835) 
(Valcncie~iiics, 1835) 
(Rleeker. 1855) 
(T'omter. !SO]) 
IxCpdde.  1802 
(Forsskal. 1775) 
(Linnacus, 1766) 
(Cuvicr. 1829) 
(fIIocl1. 1797) 

(Walbauiii. 1792) 
Ctivicr, I829 
.lordail & Sealc. 1905 

(Caliror., 1849) 
(Quoy & Gaimard, 1824) 
(R~ppc l l .  I S X )  
(I..iiinacus. 1775) 
(Cuvier, 181 7) 
(Lacepedc. 1800) 

(Broussonet. 1782) 
(Riippell. 1828) 

Woods. 1966 

(Park. I797 j  

\/IJ 
VLR 
v I.. 
v1. 
v 
v I.. 



(Bloc11 & Sclitieider. 1801) 
(Hloch & Sclincider. 1801) 
(Solandct-. 1844) 
(Blocli & Scli~ieider. 180 I )  
(Linnacus. 1758) 
(Rlocli & Sclincidct-. I 80  I )  
(Blocl i  & Sclincider. 1801) 
(Blocli & Sclineider. 180 I) 
(1.atreille. 1804) 

Cuvier, I829 
(I-lollard. 1854) 
(Blocl i  & Sclincider. 180 I) 
(I3ieeker-, 185 I )  
(Bleeker. 1854) 
(B lcc lw.  1853) 

Linnaeus. 1758 
Sliaw, I796 
(1,innaeus. 1758) 

(I~itinaeits. 1758) 
(I.actpede, 1798) 
(Bloch & Sclincider, 1801) 
(Bleelw,  1854) 
(Bleeker, 1855) 
(Bleeker, 1853) 
(Torsrer. 1788) 
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Table 2. Shallow water and reef fish species diversity of the major families at Ouvia and 
other areas o' the Western Pacific. (Footnote sources are in parentheses.) 

Fami ly  

Ac;intliiwidac 
Apogimirlac 

Ikiiisiiclac 
i Mvioiiac;iniliidac 

I3leniiiid;ic 
C;icsic)nicl;~c ( I ) 

Calan~idac 

(:liaelodoi~lidac 

Clupeidae (2) 

Gobiidae 
IFlaemuiidac 

I-loloccntridae 

L.abridae 
I A i r i n i d e c  (3) 

Lut,ianidae (4) 

Mull idac 

Muraeiiitlae 

Nemipteridae (5) 

I'lalycephnlidae 
Po~naca~ithidae 
I'omacentridac (6) 

Ahiid@uf 
Ncopo;;ioce~?rru.s 

Scasidac 
Scoi-pxnidae 

Sei-ranidae (7) 

Siganidae (8) 

Syngnatliidae (9) 

Synodontidac 

'I'ctraodontitlae 

Lonyitudc ('I;) 

Latitude ('S) 
Rank in Lantlmass 

Otlvea New Cllesterf ield S o t ~ t l ~  No r th  PNG Norfo lk ,  Fiii Rotuma 
Caledonia GBR GBR L o r d  Howe, 

Kermadec 

(15) 
I 3  
10 

5-+I0 

20 
2 

23 

23 
2 

27 
4 
6 

56 
5 
8 
10 

17 

I 

I 
7 

3 5 
5 
0 
13 
13 

22 

I 

6 
6 
9 

I 65  

30 

5 

4: ;\llc~i ;in(I 'l 'i~ll)~~. I985 5: lli~sscll. I900 6: A l l c ~ ~  1991 
7: Randall and l leci~istra. 1991 8: Woodla~id. 19'10 9: I>a>vsnii. 1985 
10: Ilivainn ci 21.. 1989 I I : I.cBoig~ic cr al.. 1994 12: Ilusscii. 1083: I m r c  a id  Rosscil. 1990 
13: Alleii 1'189: Il;~iidaIl c! al.. 1990. Paston ct al.. 1978 14: I<ailoi;,. 1987a.b. 1901: Allcn ;wd Swiiiisioii. 1992 
15: I:m~icis. lc103 16: Caslso~i ms: l3laba- ei al.. 1993 17: Loget al.. 1989 



Table 3. Characteristics of the early lifc history traits ofAhud~fiIuf'and i\~eoj70nrucc~n/rziI~ 
spp, compared to other Pomaccntridac. 

Genus Egg size (mm3) 1,arval duration Size at settlemellt 
(days) (mm) 

Ahz~defd~~!f , 3 0 8 - 4 0  ( i )  .. ??(l):l7-20(2):22.1-24.2 l 0 . 4 ~ l ) : l ! . 2 ~ 2 )  
13) . . 

(.'/7roil7i,s .09 l - . l l10(3)  20-20 ( I ) :  18-38 (2): 20.3- 8.3 ( I ) :  8-14.4 (2): 8.2-8'1 
28 8 ( 3 )  (31 




