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dorso-ventrally flattened bodies but, like amphi-
pods and tanaids, they belong to the Peracarida 
which are characterised by carrying their develop-
ing young in a ventral brood pouch.

The new species of Sphaeromatid was discovered 
in a karstic stream and associated cave sink located 
on a raised coral reef terrace about 390 m a.s.l. and 
covered by lowland rainforest. This site was situated 
near Butmas village, about 23.5 km inland from the 
east coast of the island. The Sphaeromatidae is a 
large family, currently comprising about 655 species, 
and the vast majority of these are marine.

The new species was named Exosphaeroides quirosi 
(Fig. 406) by two members of the expedition, 
Damià Jaume and Eric Queinnec in 2007. The 
name of the new species honours the Portuguese 
explorer Pedro Fernández de Quirós, who was the 
first European to reach the island on 1606, exactly 
400 years before the date of our expedition.

This is a particularly exciting discovery because 
Exosphaeroides quirosi is the only truely freshwater 
sphaeromatid known to occur in the Pacific Islands 
outside of New Zealand. It is only the third spe-
cies described in the genus Exosphaeroides, and the 
other two are known to live in brackish waters in 
New Zealand and in Easter Island.

Another important habitat to search for micro-
scopic crustaceans is the subterranean waters.  We 
were allowed to sample water from wells in villages 
around the islands of Santo and Malo and in most 
cases there were pumps so we were able to collect 

The freshwater lakes, streams and rivers of oce-
anic islands are prone to be colonised by typically 
marine groups that seldom penetrate far inland on 
continental landmasses. The process of colonisa-
tion of these island habitats is presumed to have 
been facilitated by the reduced competition, if any, 
posed to the newcomers since the island hydro-
graphic networks (inland water systems) have 
never been connected to the continents and are 
assumed to offer plenty of vacant niches. In addi-
tion, and since many oceanic islands are fringed 
by karstified zones consisting of fossil coral reef 
terraces that have been raised, their running waters 
typically exhibit raised calcium concentrations, 
which can lessen the osmotic barriers preventing 
colonisation by marine animals. A classic example 
of colonisation of island freshwaters by a typically 
marine taxon is the hermit crab Clibanarius fonti-
cola. This is the only strictly freshwater anomuran 
crab known to science thus far, and dwells in 
karstic coastal springs and blueholes adjacent to 
the shore on the island of Espiritu Santo. The name 
of the species, fonticola, means living in springs, 
and refers to this unique aspect of its biology.

The exploration of Santo surface freshwater habi-
tats undertaken in 2006 revealed a second example 
of the colonisation of island freshwater habitats 
by a predominantly marine group: this time an 
isopod belonging to the basically marine family 
Sphaeromatidae. Isopods are a diverse group of 
crustaceans containing terrestrial forms, such as 
woodlice, as well as freshwater and marine forms. 
Some species are even parasitic on shrimp hosts and 
exhibit highly modified body shapes. Most have 

Focus on microcrustaceans
Damià Jaume, Geoff Boxshall, Eric Queinnec 

in Bouchet P., Le guyader H. & pascal O. (Eds), The Natural History of Santo. MNHN, Paris; IRD, Marseille; PNI, Paris. 572 p. 
(Patrimoines naturels; 70).
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Figure 408: A typical copepod from the family Cyclopidae, shown 
in dorsal view. This is an adult female bearing a pair of egg sacs, 
each with only few eggs, as is typical for subterranean forms. This 
female is 0.6 mm long. (Line drawing by Geoff Boxshall).

discovery was a blind and unpig-
mented amphipod shrimp, possi-
bly a new species of Josephosella 
belonging to the family Melitidae. 
It was collected in virtually fresh 
water, salinity was only 0.3 
parts per thousand, at pumps 
in the villages of Natanara and 
Matevulu. It has not been fully 
studied yet, but apparently the 
same amphipod species was 
caught by Stephan Eberhard 
at Nanda Blue Hole at a depth 
13 m, and also at the spring at 
Porpor, this time entangled in 
submerged tree roots.

Most of the pump samples taken 
around Santo also contained 
copepods, but they were par-
ticularly common at the pumps 
at Matevulu and Natanara. The 
copepods inhabiting subterranean 
waters are typically tiny, with a 

body length of around half a millimetre (0.5 mm). 
They have slender bodies and usually have short 
sensory antennae at the front of the head (Fig. 408). 
They are usually white and lack the single mid-dorsal 
eyespot present in forms living above ground.

Early developmental stages of copepods were also 
found in many pump samples. Copepod eggs hatch 

samples simply by pumping water through a hand 
held net (Fig. 407) supplied with a fine mesh that 
retained even minute crustaceans less than 1 mm in 
body length.

Around the Eastern and Southeastern coast of Santo, 
these wells provide access to parts of the anchialine 
aquifer fringing the island that otherwise could not 
be sampled for aquatic fauna. The most interesting 

Figure 406: Adult specimens of Exosphaeroides quirosi shown in side view and dorsal 
view. These adults are about 11.5 mm in length. (Line drawings by Damià Jaume).

Figure 407: Filtering water from a pump near Matevulu. Using 
a fine mesh plankton net allowed us to catch interesting 
microscopic crustaceans.
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surface streams and swamps on Santo and Malo. 
We collected species of the genera Mesocyclops and 
Eucyclops in various localities on both islands and 
these are still being studied.

In addition to the amphipod Josephosella and the 
cyclopid copepods, other samples taken at pumps 
contained representatives of different types of 
crustacaea. One pump sample taken just east of 
Luganville contained two specimens of an unidenti-
fied microparasellid isopod, although this time water 
was slightly brackish with a salinity of 1.10 parts 
per thousand. Finally, another pump in the same 
area rendered a single specimen of a juvenile tanaid. 
Because it is a juvenile it is not possible to identify 
or describe the species until more material becomes 
available, but the discovery is remarkable because 
the water was virtually fresh (salinity only 0.4 parts 
per thousand). The Tanaidacea is a strictly marine 
group with only a handful of species ever reported 
from fresh water anywhere. Interestingly, we can 
mention here that another tanaidacean has just been 
collected from a cave stream of the coastal Maros 
karst in Sulawesi, in running fresh water. This new 
species has been recently described as a new species 
of Pseudohalmyrapseudes, a genus with four species 
reported from freshwater habitats on Pacific Islands. 

as nauplii, a tiny swimming larval stage with only 
three pairs of limbs (unlike the 12 pairs of limbs 
present in the adult). Like all arthropods, copep-
ods moult as they develop and grow up to become 
adults, and they typically add one pair of limbs 
at each moult until the adult total of 12 pairs is 
reached. The presence of larvae representing differ-
ent stages of the life cycle indicates that there are 
viable populations of the microcrustaceans living 
in the subterranean waters.

The subterranean copepod fauna of the southeastern 
coast is quite diverse, consisting of at least two dif-
ferent species of the family Cyclopidae and three dif-
ferent species of the order Harpacticoida. All of these 
species are probably new to science. Only one species 
of the Cyclopidae has previously been reported from 
the island of Santo, and that was not a subterranean 
form. It was Bryocyclops anninae and was found 
back in 1927 from water caught in empty coconut 
shells collected near Hog Harbour. This tiny species 
has an adult body length of 0.4 mm and was first 
described from Java in Indonesia. We were unable 
to find this same species again, perhaps because the 
original collections were made during February and 
we were collecting in September. However, we did 
find other members of the Cyclopidae in several 
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Les îles du Pacifique sont célèbres pour le très haut 
niveau d’endémisme et la grande vulnérabilité 
de leurs faunes et de leurs flores. L'île d'Espiritu 
Santo, ou Santo, cumule les superlatifs : la plus 
grande et la plus haute du Vanuatu, Santo est un 
extraordinaire microcosme géographique et cultu-
rel, avec récifs, grottes, montagnes, îles et îlots 
satellites, et une occupation humaine qui remonte 
à 3 000 ans. Renouant avec l'esprit des "Grandes 
Expéditions Naturalistes", l’expédition Santo 2006 
avait mobilisé sur le terrain plus de 150 scienti-
fiques, bénévoles et étudiants de 25 pays. Petit 
tour de force éditorial avec plus de 100 auteurs, 
ce Natural History of Santo est un éloge de la bio-
diversité de cette "île-planète". À la fois beau livre 
richement illustré et bilan des connaissances scien-
tifiques, The Natural History of Santo se veut un 
outil de connaissance pour sa conservation dura-
ble. Il s'adresse autant aux acteurs locaux du déve-
loppement et de l'éducation qu'aux naturalistes du 
monde entier.




