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ARS'I'RA C'I' 

The streams of Nuku-Hiva Island, Marc1ues:is Archipelago, were sampled 
during lhe rainy season in June 1990. The inverlebratc kiuna was scíucc and 
had a low diversity. Gxtropodn :Ind Decapoda accounted for lhe major par1 
orthe biomass. Insects were represented h y  Simuliidae, Chironumid:ie and :i 
few Ceratopogonidne, Coleoptera and Zygoplcm. Oligochneta were nuincri- 
cally iinporlant. The role of insularity and the effects of hydraulic condilions 
on this fauna are briefly discusscd. 

INTRODUCTION 

Sirnrrlirrrn hirissoiri Roubaud is a nuisiince lo illeti and animals in Nuku-Hiva 
Island (Pichon, 1970). An important programine (Scchan et al, 19%) will be 
conducted over the iicxt few years in order to fight ;gainst this sin:ill insccl 
whose larvae and nymphs live in :i11 flowing w;ilcrs of this islond. As part of  
[his programme. a beltcr knowledge o f  lhe frcsliwatcr invcrtchratc kiutio is 
necessary. The June 1990 sludy was the I'irsl slcp in the invcsligalion of 
frcshwaier inverlchratc conirnunilies i n  Nuku-Hiva. 

NUK U-HIVA €SIJAN I) 

Locíiled in IheSoulh-Eisteni Pncil'ic. thc M:11-qucs;is Isl;inds (Frcnch Polyncsia) 
:ire high volcnnic isl:inds, less 1h:iii 6 mill ion ycars old (Brousse cl :il, 1978). 
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Nuku-Hiva (8"56'S, 140"S'W) is one of the three main islands oflhc norlhcrn 
group. It is about 30 kin long.and 15 km in breadlh and has :i maximum 
elevation of 1224 in. Theisland resulted froin two volcanic calderas which arc 
still easily visihle in the Nuku-Hiva Iandscapc (Fig. 1). 

The climate of Marquesas Islands is tropical and oceanic, with average 
teinpcratures between 25-27°C near the sea. The rainfall is relatively low, 
bctwcen 700 to 1400 mm y '  at sea level (Cauchard and Inchauspc, 1978). In 
Nuku-Hiva, the wet season is usually Decembcr to August, while Scptembcr 
to November is the dry season. The variability of lhc rainfall, howcvcr, is 
important and lhe dry season may extend until March or cven lalcr. 

This climate enobles thedevelopinent of an important hydrographic struclurc. 
Two maili streains,theHakauiRiver and tlieTaipiviiiRiver(Fig. 1) havc more 
than 650 1 s" discharge at [heir mouths during low flow pcriods. Some other 
rivcrs are medium-sized and permanent, for example, the Hatihcu River 
(about 190 1 s-I), whilea hogei.luinberofsinal1 streams appear during the rainy 
ScaSOll. 

METHODS 

Nuku-Hiva freshwater inverlcbratc liiun:i was s:impled using a hand nct (300 
in mesh, 10 x 20 cm framc, 40 cm dcplh). Each hand nct s:mplc compriscd 

;I IO-minute collcction using both kicking íind swccping tcchniqucs. All the 
available biotopes within one stalion were s:impled in proportion lo  thcir 
occurrence. All the samples were collected by the same person (O. Fossati). 
Eightecn samples have been takcii this way: 4 in non-permancnt stre:ims,4 i n  
small, 6 in medium and 4 i n  large pcrmancnt rivers. Due to the sampling 
method, the sm:iII cascadcs were not sampled. Table 1 gives the míiin 

characteristics of the sampling sites which arc locatcd on Figurc 2. 

In addition to thcsesamples, h:ind calchcsof Mollusca wcrc madc i n  Junc 1990 
and the Dccapoda were collected in April 199 1 using small kecp-ncts made 
wilh inincral water bottles (Díinigo, in prcpar:ition). 

/ 

RESULTS 

Some groups :re slill under exaiuin:ition and ihc dai;i  prcscnlcd hcrc arc 
prcliminary. Twenty nine taxa wcrc collcclcd (Tahlc 2). m:iiiily Diptcr:i (9), 
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Fig.  1 : Geomorphologic features of Nuku-Hiva : localisation 05 the two 
volcanic calderas and main streanis. 
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Fig.  2 . 5amgling site: 



Table 1: Main physid characteristics of the sampling sïtes. 

RIVER SITE WIDTH TYPE 

b 

DATE WATER COLOR DEPTH SPEED 
LEVEL (cm) 

TOOYII i 5 small temporary 16/6 - medium brownish 10-20 medium 

4 .  small temporary 1 6/6 low brownish 0-50 slow-fast 
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Gastropoda (6) and Decapoda (5). The more numerous tax:i probably consist 
of more than one species: Decapoda larvae (24% of individuals collected), 
Orthocladiinae larve (21%), Oligochaeta (13%) and Simuliidae larvae (9%). 
The major part of the biomass (not measured for all the samples) was clearly 
represented by lhe Mollusca and the Decapoda. 

The data were studied using a mulli-factor-analysis (Factorial Correspon- 
dence Analysis). This analysis shows that the communities are quite homo- 
geneous within the island. The factorial map (Fig. 3) groups lhe more 
numerous invertebrates such as Simuliidae, Copcpoda and Oligochacta in the 
small permanent streams (Fl+). It differentiates thelargerrivers, theprescnce 
of roots (Fl-,F2+), where numerous Neritilin cnnnlis, Neritilin rrtliicln 
(Gastropoda) and Atyoicln pilipes (Decapoda) wcre found. and the prescncc 
of small organic particles (FI -, F2-) with Melnrzoich trt/~~rcrrlntn (Gastropoda) 
as the most characteristic invertebrate. 

This general survey shows the poverty of the entomological fauna: no 
Plecoptera, Trichoptera or Ephemeroptera. The .more important groups 
collected include the invertebrates keyed to species. i.e., the gastropod 
Mollusca and the decapod Crustacea. 

GASTROPODA 

Gastropoda were relatively iiuinerous and widespread in Nuku-Hiva streams. 
Six of the 7 spccies quoted by Marquet (1988) were found. The sni’l I s were 
more abundant in permanent streams. Melalzoirlt~s trrhercrrlotn Muller was the 
most widespread Gastropod (Fig. 4). It is a cosmopolilan species which 
probably arrived accidentally in recent timcs in Píicific Islands (Haynes, 
1990). Neritino carinlis Sowerby (Fig. 4) and Neritilin rirbirln Pease are two 
PacificNeritidae inhabiting fast flowing streams and rivcrs, with coarserocky 
subtrates (Haynes, 1990). 

Septaria porcellana Linnacus live throughout the system from lhe cascades 
lo the lowcr courses of streams (Hayncs, 1990). Smnl!er i::dividuals were 
€ouiid ncar the sca and larger animals in the middle section of the Taipivai 
River, probably in relation to a brackish or even marine dcvclopmcnt of 
veligerlarvae. Clilhon spinosrtsBudgin was collectedat thc rivermouths (Fig. 
4); it is known from Tahiti and Fiji (Hiynes, 1988). The Iargc shclls of lhcse 
two species wereoften broken. suggesting hydraulic disturbances due to watcr 
level and substrate instability within these rivers. Only onc P/?ysn nnrln 



50 

Drapamaud was found. 

The numberofendetnic speciesof freshwaterG3wropoda in theSouthPacific 
Islands is low. Their wide distributions inay be coused by accidental introduc- 
tions for Melarioides triberailata and possibly by migrations of veliger larvae 
for other Neritids and Thiarids (Haynes, 1990). The distarice of Nuku-Hiva 
from lhe continents, and its sm:iIl size explain the low diversity of inverte- 
brates on this island. 

DECAPODA 

Four species of Macrobrochirirrr, palaeinonid:ie, are present on the island. 
three of them being widespread (Fig. 5) .  M. ( ( I I .  Fabricius, M. Iniimcrnrrs Von 
MutensandM. mrs~rn/e Guerin haveIu~eIndo-Pncifrcdist~ihutions(Holthuis, 
1980). These spccies are fished and eaten i n  most countrics whcrc they occur. 
In French Polynesia, they are known íis “chevreltes” (Grand, 1972: Marquet, 
1988) and, especially in the Marcluesas Islands, are included in sotne Tamous 
culinary spccialities. 

M(icrohmchiiirn lar was present in íill the sampling sites, except sotne non- 
permanent streams .aiid the Tcheko River (Fig. 5) .  M. artstrule was usually 
found in lower to middle courses while M. Intin~onus was more iibundant at 
high altiludes (Fig. 5). 

The fourth Moad~rachirtnt species,-M, lepid(icryloides De Man, is known 
from Malaysia and Fiji (Holthuis, 1980). Its taxonomic slatus is not clear and 
the few individuals collected in Nuku-Hiva may belong to a new species or 
subspecies (Hollhuis. persotid coininuiiiciition). 

The sinall atyid species, Afyoidupilipes Newport, was caught at a11 sampling 
stations (Fig. 5). Its distribution docs not seem to depend on the size or on lhe 
permanence of lhe streíim. This species was peculiarly niimerous where 
abundant small roots were found in  the water. 

DISCUSSION AND CONCLUSIONS 

The rivers of Nuku-Hiva, evcn perennial ones, have low discharges. except 
for the Ziipivai and Hrtkaui Rivers. Afler heavy rain these strcams quickly 
become flooded with muddy water which rapidly increases the elevation of 
the water level and changes the colour of lhe water. The water level falls 



SRE . 
Kemaloda . 
Oligochaeta 
Melanoides :ubercuhta 
Nerifina candis 
Neritila rubida 
Septaria porcelha 
Ctilhon spinosus 
Phjsa acuta 
Copepoda 
Ostracoda 

~ Amphipodn 
Isopodo 
Deapoda larvae 
Alyoidu pi l ips  
Macrobrachium ausfmfe ' 
Macrobrachium h r  
Macrobmchium lalimnnus 
Collembola 
Orthocladiinae larvae 
Tangpodinac larvae 
Chirunomidse Nymphs 
Simulildre larvae 
Simullidae Nymphs 
Ceralopogonidae larvae 
Ceratopbgonidae Nymphs 
Diptera larvae 1 
Diptera larvae 2 
Cdeopfen 
Odonata larvae 

TOTAL OF INDIVIDUALS 

XUMBER OF TAXA 

Table 2 : Faunistic results of hand-net samples (I = 1 individual, 2 = 2-or 3 
individuals, 3 = '4 to 7 individuals, 4 = 8 to 15 individuals ...) 

TO TO TO TO HI HI H1 HA PA PA TC TA TA TA TA TA HU HO Abbr TOT. 9i 

5 4  3 - 1  4 3 1 1 2  1 1 7 4 3  2 1 1  1 

I 1 2  2 2 1 NP 10 + 
2 1 3 4 5 4 3 5 6  5 5  5 6  4 3 5 O1 3.58 U 

I - 4  2 3  7 2 1 1 3 5  3 3 2 Me 2 5 3 9  
2 1 1 4 6 4 N c  6 5 2  

5 Nr 30 1 
2 se 2 7  

3 CS J +  
1 Ph I +  

3 3 6  2 1 3 4  I 3  2 2  1 CP 1.5.5 6 
1 1  2 2 os 7 t  
1 4  Am 15 1 
2 2 1 1  2 I s  8 +  

4 3 3 2 3 2 5 1 3 I I l  8 8 5 6 LM 649 24 
2 4 4  a 2  2 4 2 4 3 1  At 119 1 

3 Ma 5 +  
1 2 1 1 1  1 MI 8 t  

Ms 1 +  
2 2 Cb 7 +  2 

6 4 6  I 4  5 5 5 2 1 7  8 3 4 Or 576 21 
2 3 4 3 Ta 20 1 

2 2 1  1 2  2 € 4  3 4 Ch 37 1 
4 2 1 2  5 8 2 5 2 1  SI 250 9 

1 3 SN 7 c  
2 1 2  CI 6 +  
3 2 4 3 1  CN 21 1 

5 2 D1 19 1 
2 2 2 1 . 1  2 1 3 D 2  I8 1 

I 1 2 1  1 Co 6 +  
1 4 3 4 2 2 1 2  1 2 Od 33 1 

1 

64 113 60 72 124 81 13 36 3.13 84 143 161 197 IOí 369 552 221 105 27.51 100 

8 9 10 6 1 0 1 2  4 S 16 5 D U 1 1  16 10 9 12 10 
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ORGANIC 
PAR TICL ES 

Fig. 3 ’ FI x F2 fac tor ia l  map of the  invertebrate  hand-net s a m p l e s  ( the  
data  and the  s ign i f lca t lon  of the  abbreviat ions a re  in Tab. I I ) .  The more 
contr lbut lve taxa a r e  underllned (A t  : Atvolda D I I I D ~ s ,  Cp : Copepoda, Me : 
\lelar1oides tubercul atit, Nc : I ier l t ina cm&l.k, Nr : Nerl t i l la  ruhida, 01 : 
Oligochaeta,. SL : Slmuli ldae Larvae, SN : Slmullldae Nymphs). The positlon 
of s i t e s  wi th  absolu te  contr ibut ions t o  one of the  axls  superior  to  0,5% a r e  
noted in large l e t t e r s  (HU : Hatfheu, PA : Pakiu, TA : Talpivai, TC : Tcheko, 
TO : Toovii). 
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A - Melano ides  tuberculata D - N e r l t i n a  c a n a l i s  

SPECIES PRESENT 
SPECIES ABSERT 

[: - Clitlion spinosris 

Fig .  1 : Distributions of the commonest mollusc species. 

A - Macrobracliim lar 

Flg. 5 : Dlstr lbut lons o1 Decapoda specles. 
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quickly also. This discharge instability, togcthcr with the substratc insl:ibilily, 
does not favour the devclopinent of abundant invcrtcbríite communities. 
Some motile animals, like decapods, may escape the flood and find shcltcr 
near the banks, but each flood is likely to kill a Iiugc numbcrof invertcbrates. 
The nuinber and the importance of floods during lhc year could explíiin the 
scarcity of the freshwater fauna. 

The low diversity of the Míuqucsan fauna has often bccn noted (Adamson, 
1935; Mumford, 1936; Perrault, 1978; Marquet, 1988). I t  is aconsequence of 
the small size of the islands (330 km2) and of the great distanccs froin the 
continents. The Marquesas Islands form the most isolated archipelago in the 
world (4800 kin froin North America, GOO0 kin from South Amcrica, 7000 km 
froin Australia and 9000 kin from the Asian continent). Even thc iienrcst 
Marquesan island is more than 40 kin aw:iy from Nuku-Hiva. The low 
faunistic diversity observed on Nuku-Hiva island seems to fit the MacArthur 
aiid Wilson island biogeography theory (MacArthur and Wilson, 1967). A 
good discussioli of this subject is found, for the Pacific freshwater snails, in 
Haynes (1900) and for Polyncsian siinuliids i n  Craig (1983). 
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