See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/233530196

The Natural History of Santo. Focus on Orthoptera.

Chapter - January 2011

ResearchGate

CITATIONS READS
0 194
3 authors:
% Laure Desutter-Grandcolas Sylvain Hugel
Muséum National d'Histoire Naturelle French National Centre for Scientific Research
192 PUBLICATIONS 3,337 CITATIONS 112 PUBLICATIONS 1,472 CITATIONS
SEE PROFILE SEE PROFILE
Tony Robillard
Muséum National d'Histoire Naturelle
146 PUBLICATIONS 2,153 CITATIONS
SEE PROFILE
Some of the authors of this publication are also working on these related projects:
Project convention inventaire sautériaux & criquet 2016-2018 View project
Project Cladistic analysis and evolution of forewings of crickets of subfamily Tafaliscinae SENSU Desutter, 1987 (Orthoptera, Ensifera, Gryllidae) View project

All content following this page was uploaded by Laure Desutter-Grandcolas on 14 September 2016.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/233530196_The_Natural_History_of_Santo_Focus_on_Orthoptera?enrichId=rgreq-e926110b208f917af3ff1892ef4b91fc-XXX&enrichSource=Y292ZXJQYWdlOzIzMzUzMDE5NjtBUzo0MDYxNzI3MDk0NzQzMDRAMTQ3Mzg1MDUyODc4Mw%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/233530196_The_Natural_History_of_Santo_Focus_on_Orthoptera?enrichId=rgreq-e926110b208f917af3ff1892ef4b91fc-XXX&enrichSource=Y292ZXJQYWdlOzIzMzUzMDE5NjtBUzo0MDYxNzI3MDk0NzQzMDRAMTQ3Mzg1MDUyODc4Mw%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/convention-inventaire-sauteriaux-criquet-2016-2018?enrichId=rgreq-e926110b208f917af3ff1892ef4b91fc-XXX&enrichSource=Y292ZXJQYWdlOzIzMzUzMDE5NjtBUzo0MDYxNzI3MDk0NzQzMDRAMTQ3Mzg1MDUyODc4Mw%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Cladistic-analysis-and-evolution-of-forewings-of-crickets-of-subfamily-Tafaliscinae-SENSU-Desutter-1987-Orthoptera-Ensifera-Gryllidae?enrichId=rgreq-e926110b208f917af3ff1892ef4b91fc-XXX&enrichSource=Y292ZXJQYWdlOzIzMzUzMDE5NjtBUzo0MDYxNzI3MDk0NzQzMDRAMTQ3Mzg1MDUyODc4Mw%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-e926110b208f917af3ff1892ef4b91fc-XXX&enrichSource=Y292ZXJQYWdlOzIzMzUzMDE5NjtBUzo0MDYxNzI3MDk0NzQzMDRAMTQ3Mzg1MDUyODc4Mw%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Laure-Desutter-Grandcolas?enrichId=rgreq-e926110b208f917af3ff1892ef4b91fc-XXX&enrichSource=Y292ZXJQYWdlOzIzMzUzMDE5NjtBUzo0MDYxNzI3MDk0NzQzMDRAMTQ3Mzg1MDUyODc4Mw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Laure-Desutter-Grandcolas?enrichId=rgreq-e926110b208f917af3ff1892ef4b91fc-XXX&enrichSource=Y292ZXJQYWdlOzIzMzUzMDE5NjtBUzo0MDYxNzI3MDk0NzQzMDRAMTQ3Mzg1MDUyODc4Mw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Museum-National-dHistoire-Naturelle?enrichId=rgreq-e926110b208f917af3ff1892ef4b91fc-XXX&enrichSource=Y292ZXJQYWdlOzIzMzUzMDE5NjtBUzo0MDYxNzI3MDk0NzQzMDRAMTQ3Mzg1MDUyODc4Mw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Laure-Desutter-Grandcolas?enrichId=rgreq-e926110b208f917af3ff1892ef4b91fc-XXX&enrichSource=Y292ZXJQYWdlOzIzMzUzMDE5NjtBUzo0MDYxNzI3MDk0NzQzMDRAMTQ3Mzg1MDUyODc4Mw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sylvain-Hugel?enrichId=rgreq-e926110b208f917af3ff1892ef4b91fc-XXX&enrichSource=Y292ZXJQYWdlOzIzMzUzMDE5NjtBUzo0MDYxNzI3MDk0NzQzMDRAMTQ3Mzg1MDUyODc4Mw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sylvain-Hugel?enrichId=rgreq-e926110b208f917af3ff1892ef4b91fc-XXX&enrichSource=Y292ZXJQYWdlOzIzMzUzMDE5NjtBUzo0MDYxNzI3MDk0NzQzMDRAMTQ3Mzg1MDUyODc4Mw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/French-National-Centre-for-Scientific-Research?enrichId=rgreq-e926110b208f917af3ff1892ef4b91fc-XXX&enrichSource=Y292ZXJQYWdlOzIzMzUzMDE5NjtBUzo0MDYxNzI3MDk0NzQzMDRAMTQ3Mzg1MDUyODc4Mw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sylvain-Hugel?enrichId=rgreq-e926110b208f917af3ff1892ef4b91fc-XXX&enrichSource=Y292ZXJQYWdlOzIzMzUzMDE5NjtBUzo0MDYxNzI3MDk0NzQzMDRAMTQ3Mzg1MDUyODc4Mw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Tony-Robillard?enrichId=rgreq-e926110b208f917af3ff1892ef4b91fc-XXX&enrichSource=Y292ZXJQYWdlOzIzMzUzMDE5NjtBUzo0MDYxNzI3MDk0NzQzMDRAMTQ3Mzg1MDUyODc4Mw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Tony-Robillard?enrichId=rgreq-e926110b208f917af3ff1892ef4b91fc-XXX&enrichSource=Y292ZXJQYWdlOzIzMzUzMDE5NjtBUzo0MDYxNzI3MDk0NzQzMDRAMTQ3Mzg1MDUyODc4Mw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Museum-National-dHistoire-Naturelle?enrichId=rgreq-e926110b208f917af3ff1892ef4b91fc-XXX&enrichSource=Y292ZXJQYWdlOzIzMzUzMDE5NjtBUzo0MDYxNzI3MDk0NzQzMDRAMTQ3Mzg1MDUyODc4Mw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Tony-Robillard?enrichId=rgreq-e926110b208f917af3ff1892ef4b91fc-XXX&enrichSource=Y292ZXJQYWdlOzIzMzUzMDE5NjtBUzo0MDYxNzI3MDk0NzQzMDRAMTQ3Mzg1MDUyODc4Mw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Laure-Desutter-Grandcolas?enrichId=rgreq-e926110b208f917af3ff1892ef4b91fc-XXX&enrichSource=Y292ZXJQYWdlOzIzMzUzMDE5NjtBUzo0MDYxNzI3MDk0NzQzMDRAMTQ3Mzg1MDUyODc4Mw%3D%3D&el=1_x_10&_esc=publicationCoverPdf

(Vo]
el
Rl
o=
-
[
<
-_—

PUBLICATIONS SCIENTIFIQUES DU MUSEUM
IRD EDITIONS
PRO:NATURA INTERNATIONAL



The Santo 2006 expedition was organized,
with the support, among others, of

Z/ZN SNf STAVROS NIARCHOS FOUNDATION

FONDATION E, ..

Liberté » Egalité » Fraternité

ToTAL e

FONDS PACIFIQUE

and

NATIONAL

)
CENSUS @ CEOCRAPHIC i (N

OF MARINE LIFE

o

SoWii~ RICOMH  uneiss soafo




Santo

edited by
Philippe Bouchet, Hervé Le Guyader & Olivier Pascal

YN MUSEUM
AR NATIONAL
@Bl DHISTOIRE

Institut de recherche s A
pour le développement NE&NATVSS




Foreword by Edward Natapei, Prime Minister of Vanuatu

Introduction. The Natural History of Santo: An Attempt to Bridge the Gap
between Academic Research and Consevation and Education ...

Vanuatu in the South Pacific

Benoit Antheaume

coordinated by Bruno Corbara

The Late Quaternaty Reefs
Guy Cabioch & Frederick W. Taylor

The Holocene and Pleistocene Marine Faunas Reconsidered ...

Pierre Lozouet, Alan Beu, Philippe Maestrati, Rufino Pineda & Jean-Louis Reyss

Geography of Santo and of the Sanma Province

Patricia Siméoni

Drainage, Hydrology and Fluvial Geomorphology

James P. Terry

The Climate of Santo

James P. Terry

Large-scale Climatic and Oceanic Conditions around Santo
Christophe Maes & David Varillon

A Brief History of Biodiversity Exploration and Scientific Expeditions
on and off the Island of Santo
Bruno Corbara & Bertrand Richer de Forges

Deforestation on Santo and Logging Operations
Rufino Pineda

The Impact of WWII on Infrastructures and Landscape
Laurent Palka & Rufino Pineda

Conservation Efforts in Santo

Samson Vilvil-Fare

coordinated by Jérome Munzinger & Porter P. Lowry II

Exploration by the Santo 2006 Botany Team

Porter P Lowry II & Jérome Munzinger

Principal Types of Vegetation Occuring on Santo
Jérome Munzinger, Porter P Lowry Il & Jean-Noé¢l Labat
Phytogeographic Relationships
Gordon McPherson
How Old are the Kauri (Agathis microphylla) Trees?

Jonathan Palmer

The Flora of Santo

Some New, Characteristic or Remarkable Species
Gordon McPherson & Jérome Munzinger

Focus on Araliaceae:
Several Genera Exemplify Santo's Melanesian Biogeographic Relations
Porter P Lowry II & Gregory M. Plunkett

Focus on Geissois (Cunoniaceae):
Another Example of the Melanesian Connection
Yohan Pillon

Focus on Pandans
Thomas Haevermans

Focus on Orchids
Marc Pignal

10

11

13

52

57

62

67

69

71

75

76
77

83

89

89

20

93

94

97



Contents . . . . o . .

Focus on Palms
Jean-Michel Dupuyoo

Focus on Ferns
Germinal Rouhan

Focus on Bryophytes
Elizabeth A. Brown

Fungi, the Forgotten Kingdom

Bart Buyck

TERRESTRIAL FAUNA oottt 10ss0sssst2 88888888580

coordinated by Bruno Corbara

IBISCA-Santo Biodiversity Along an Altitudinal Gradient

Bruno Corbara on behalf of the IBISCA network

Insects on Santo

Focus on Orthoptera
Laure Desutter-Grandcolas, Sylvain Hugel & Tony Robillard

Termites in Santo: Lessons from a Survey in the Penaoru Area
Yves Roisin, Bruno Corbara, Thibaut Delsinne, Jérome Orivel & Maurice Leponce

Focus on Bees and Wasps
Claire Villemant

102

105

110

113

119

123
123

128

131

Myrmecophily in Santo: A Canopy Ant-Plant and its Expected and Less Expected Inhabitants 143

Bruno Corbara

Beetles in Saratsi Range, Santo
Alexey K. Tishechkin, Jurgen Schmidl

Lepidoptera in Vanuatu: Fauna, Geography and the IBISCA-Santo Project
Roger L. Kitching

Other Invertebrates

Diversity of Spiders
Christine Rollard

Some Arthropods as Expressed in the Words of Penaoru Villagers
Bruno Corbara

Indigenous Land Snails
Benoit Fontaine, Olivier Gargominy & Vincent Prié

The Vertebrates of Santo

Terrestrial Bird Communities
Nicolas Barré, Thibaut Delsinne & Benoit Fontaine

Amphibians and Reptiles

Ivan Ineich

RIVERS AND OTHER FRESHWATER HABITATS ........ssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssseses
coordinated by Philippe Keith

Freshwater Habitat Types
Philippe Keith & Clara Lord

Freshwater Biota

Focus on Fish, Shrimps and Crabs
Philippe Keith, Clara Lord, Philippe Gerbeaux & Donna Kalfatak

Focus on Aquatic Insects
Arnold H. Staniczek

Focus on Freshwater Snails
Yasunori Kano, Elen E. Strong, Benoit Fontaine, Olivier Gargominy, Matthias Glaubrecht & Philippe Bouchet

146

155

161
161

167

169

179
179

187

242
242

251

257



CAVES AND SOILS ......oooooeeeeeeeeeeeeeeseesessesssssssssssssssssssssssssssssssssssssssssssssss s sssssssssssssssssssssssssssssssssssssssss

coordinated by Louis Deharveng

The Karst Team

The Natural History of Santo

267

Louis Deharveng & Anne-Marie Sémah

Karst and Caves

269

Bernard Lips, Franck Bréhier, Denis Wirrmann, Nadir Lasson, Stefan Eberhard, Josiane Lips & Louis Deharveng

Caves as Archives

278

Denis Wirrmann, Jean-Christophe Galipaud, Anne-Marie Sémah & Tonyo Alcover,

Ni-Vanuatu Perception and Attitudes Vis-a-Vis the Karstic Environment .....

Florence Brunois

Karst Habitats of Santo

.......................... 284

288

Focus on Soils

288

Anne Bedos, Vincent Prié & Louis Deharveng

Focus on Cave Terrestrial Habitats

296

Louis Deharveng, Anne Bedos, Vincent Prié¢ & Fric Queinnec

Focus on Guano

300

Louis Deharveng, Josiane Lips & Cahyo Rahmadi
Focus on Blue Holes

306

Stefan Eberhard, Nadir Lasson & Franck Bréhier

Focus on the Loren Cave

310

Franck Bréhier, Sephan Eberhard & Nadir Lasson

Focus on Anchialine Fauna

312

Geoff Boxshall & Damia Jaume

Karst Biota of Santo

316

Focus on Bats

316

Vincent Prié

Fish and Shrimps of Santo Karstic Systems

323

Marc Pouilly & Philippe Keith

327

Focus on Springtails
Louis Deharveng & Anne Bedos

Focus on Microcrustaceans

331

Damia Jaume, Geoff Boxshall & Eric Queinnec

MARINE ECOSYSTEMS ........... ot ssssssssssssssssssssssssssssssssssssssssssssssssssss

coordinated by Philippe Bouchet

Benthic Algal and Seagrass Communities from Santo Island
in Relation to Habitat Diversity

........................... 335

337

Claude E. Payri

The Position of Santo in Relation to the Centre of Maximum Marine
Biodiversity (the Coral Triangle)

369

Bert W. Hoeksema & Adriaan Gittenberger
Focus on Selected (Micro)Habitats

373

Sulfide Rich Environments

373

Yasunori Kano & Takuma Haga

Marine Interstitial

375

Timea Neuser

Mangroves Environments of South East Santo

377

Jean-Claude Plaziat & Pierre Lozouet

Focus on Selected Biota

383

Checklist of the Fishes

383

Ronald Fricke, John L. Earle, Richard L. Pyle & Bernard Séret



Contents . . . . o . .

Unusual and Spectacular Crustaceans 410
Tim-Yam Chan, Masako Mitsuhashi, Charles H.J.M. Fransen, Régis Cleva, Swee Hee Tan, Jose Christopher Mendoza,
Marivene Manuel-Santos & Peter K.L. Ng

The Marine Molluscs of Santo 421

Philippe Bouchet, Virginie Héros, Pierre Lozouet, Philippe Maestrati & Rudo von Cosel

A Rapid Assessment of the Marine Molluscs of Southeastern Santo 431
Fred E. Wells

Molluscs on Biogenic Substrates 438
Anders Warén

Marine Partnerships in Santo's Reef Environments:

Parasites, Commensals and Other Organisms that Live in Close Association .............c..... 449
Stefano Schiaparelli, Charles Fransen & Marco Oliverio

Seaslugs: The Underwater Jewels of Santo 458
Yolanda E. Camacho & Marta Pola

coordinated by Michel Pascal

Pre-European Times 467
Vertebrate Pre-Human Fauna of Santo: What Can we Expect to Find? 467
Joseph Antoni Alcover
The Prehistory of Santo 469
Jean-Christophe Galipaud

Introduced Biota 476
Overview: Introduced Species, the "Good", the "Worrisome" and the "Bad" ..................ccccoccee 476
Michel Pascal, Olivier Lorvelec, Nicolas Barré, Michel de Garine-Wichatitsky & Marc Pignal
Focus on Synanthropic Mammals 480
Olivier Lorvelec & Michel Pascal
Focus on Feral Mammals 483
Michel de Garine-Wichatitsky & Anthony Harry
Focus on Alien Birds 488
Nicolas Barré
Focus on Introduced Amphibians and Reptiles 490
Olivier Lorvelec & Michel Pascal
Focus on Introduced Fish 494

Philippe Keith, Clara Lord, Donna Kalfatak & Philippe Gerbeaux

Focus on Alien Land Snails 495
Olivier Gargominy, Benoit Fontaine & Vincent Prié

Endemic, Native, Alien or Cryptogenic?
The Controversy of Santo Darkling Beetles (Insecta: Coleoptera: Tenebrionidae) ............... 500
Laurent Soldati

The Case of Two Invasive Species: Mikania micrantha and Merremia peltata ... 503
Marc Pignal

Man Santo in his Environment 508
Food-Garden Biodiversity in Vanuatu 508
Sara Muller, Vincent Lebot & Annie Walter
At the Junction of Biological Cycles and Custom: the Night of the Palolo 515
Laurent Palka
Ni-Vanuatu Perceptions and Attitudes Vis-a-Vis Biodiversité 516

Florence Brunois & Marine Robillard

The Santo 2006 Expedition from an Ethnologist's Point of View 525

Elsa Faugere



The Natural History of Santo

The "Making of" Santo 2006 529
Philippe Bouchet, Hervé Le Guyader, Olivier Pascal

Santo 2006 Expedition in the Classroom 549
Sophie Pons & Alain Pothet

Santo 2006 Expedition Participants List 550
Acknowledgements 553
Bibliography 557

Addresses of the Authors

564




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).

of Santo

FOCUS ON ORTHOPTERA
Laure Desutter-Grandcolas, Sylvain Hugel & Tony Robillard

Orthoptera are world-wide distrib-
uted insects easily recognized by their
enlarged hindlegs, adapted to jump,
and by their forewings, which cover
the dorsal and the lateral sides of the
body. They include two infraorders,
Caelifera (short-horned Orthoptera)
and Ensifera (long-horned Orthoptera), subdivided
into several major taxonomic groups.

Orthoptera occur in both natural and man-disturbed
environments, sometimes at high density. They are
diversified in forested and opened biotas, although
species may have highly specialized habitats and/
or ways of life. Some species are plant-specific, for
food and/or oviposition, but many species depend
more on vegetation structure, which defines micro-
climatic conditions and the availability of micro-
habitats, than on vegetation identity. Many species
are either phytophagous, or omnivorous; some are
carnivorous and feed on other insects.

One of the main biological characteristics of
Orthoptera is their use of acoustic signals for com-
munication purpose, especially for reproduction and
defence. Sounds are produced by rubbing diverse
morphological structures against one another, i.e.
by stridulation. In Caelifera, sounds are produced
mainly by rubbing hindlegs against the abdomen or
a forewing vein. In Ensifera, stridulation modalities
are very diverse, but the most distinctive one implies
the forewings, which are raised above the body and
rubbed together; specific parts of the forewings act
as resonators, which greatly enhances the power of
the emitted sounds. Some species sing during the
day, but most sing at night, together with frogs.
Each locality then resounds with a mix of all emitted
sounds, which is determined by the species compo-
sition of the acoustic community. This assemblage of
acoustic signals can be used to evaluate the diversity
and density of co-occurring acoustic species. Such
a biodiversity estimate is of course biased, as mute
species cannot be revealed that way, and acoustic
species do not sing all at the same time. It may any-
how be useful to survey already inventoried habitats
or the density of particular species (Fig. 148).

In Santo, Orthoptera are represented by more than
55 species, belonging mainly to Ensifera. Some
groups are well-diversified, with many species (some

still under study), but others are "missing" on the
island, compared to nearby islands or territories.
For Ensifera for example, and compared to New
Caledonia, Santo seems to lack Anostostomatidae
(wetas) and Pseudophyllinae (true katydids). In
crickets, no Oecanthus has been found, although
the Neocaledonian species, Oecanthus rufescens, is
widely distributed in the Southwest Pacific; there is
also no Parendacustes, while one species has been
described from the Loyalty Islands and although
this genus is well-diversified in the Indo-Malaysian
region. Conversely, some taxa are present or diver-
sified in Santo, while they are lacking or poorly
represented in New Caledonia; this is the case of
Pentacentrinae and Trigonidiinae (Trigonidiidae).
The taxa diversified in both areas, i.e. Nemobiinae
(Trigonidiidae), Podoscirtinae (Podoscirtidae),
Eneopterinae (Eneopteridae) and Phalangopsidae,
mostly belong to different genera.

Three main situations describe the orthopteran fauna
of Santo in term of species distribution, as examplified
by the species of the cricket genus Cardiodactylus:
 some species are distributed throughout the
island;
o others are restricted to the coastal margin of
the island, including widely distributed species
in the Southwest Pacific region, or endemic
species very similar to species found in the sur-
rounding territories; and finally,
 some species are clearly restricted to the most
inner parts of Santo.

. « « Caelifera (Grasshoppers, Locusts,
and Pigmy Grasshoppers)

Caelifera are poorly diversified in Santo, with less
than 10 species occurring on the island. All known
caelifera species in Santo are mute, i.e. they are
not able to produce stridulation. Most of them
are widely distributed in the Southwest Pacific;
they occur in man-made biota, such as pastures,
gardens and roadsides with tall grasses (Austracris
guttulosa; Oxya japonica, the Rice Grasshopper),
and areas with more scarce vegetation (Aiolopus
thalassinus dubius; Heteropternis sp.). On the ground
of wooded areas some Tetrigoidea (Eurymorphopus
sp., Pigmy Grasshoppers) are occurring.

The most remarkable caeliferan species in Santo is
Hebridea rufotibialis, a brachypterous grasshopper
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Figure 148: Sonogram of nocturnal recording at Peavot, showing the distribution of species calls in time (horizontal scale) and
frequency (vertical scale). The frequencies ranging from 5 to 8 kHz are predominantly filled by crickets (C). Podoscirtinae and
Phaloriinae are contributing to the low frequencies within this range (3, 13, 19 and 26 s), and Trigonidiinae to the high frequencies
background noise within this range (and to a small extend Eneopterinae, Nemobiinae and Mogoplistidae). The frequencies ranging
from 8 to 14 kHz are mostly filled by katydids (K). Salomona song corresponds to the long trill throughout the time window, whereas
Ityocephala francoisi song corresponds to short calls at 17 and 23 s. Interestingly, the high-audio range is filled by cricket (C) species
(Cardiodactylus novaeguineae), contrasting with the usual situation in most of the world areas where cricket songs are occupying

lower frequencies range than katydid songs.

endemic to the island (Fig. 149). This grasshop-
per feeds mostly on screw palm (Pandanus sp.),
but also on fern and Dracaena (Ruscaceae). This
species is found on both preserved and moderately
gardened wooded areas.

«+ « « Ensifera Gryllidea

More than 30 cricket species have been found in
Santo. Some are widely distributed in the Southwest
Pacific, or are pantropical; they occur in man-
made biota, such as pastures (Gryllidae: Gryllinae:
Teleogryllus oceanicus) or villages (Gryllidae:
Gryllinae: Gryllodes sigillatus), or in supralit-
toral vegetation near shorelines (Eneopteridae:
Eneopterinae: Cardiodactylus novaeguineae). The
large majority of species are presently known
from Santo only. They live in natural environ-
ments and are found especially in forests or in
extreme biotas, i.e. beaches (Mogoplistidae sp;
Trigonidiidae, Nemobiinae: Thetella sp) or caves
(Phalangopsidae; Trigonidiidae, Nemobiinae:
Cophonemobius faustini).

The most remarkable biological feature of Santo
crickets is the acoustic behavior of Eneopterinae spe-
cies (three Cardiodactylus and two Lebinthus species,

three of which were discovered in 2006 and described
in 2009 by T. Robillard, C. tankara, L. santoensis and
L. nattawa). These species sing at very high frequen-
cies, near or beyond the limit of human audible spec-
trum (Fig. 148).

Gryllidea of opened areas
Man-made opened areas, such as lawn or low pasture,
are colonized by species largely distributed through
the Southwest Pacific, especially T. oceanicus.

9

a
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s

Figure 149: Hebridea rufotibialis Willemse, 1926, a brachypterous
grasshopper endemic to Santo.




Along roadsides, where grass is taller, Anaxipha
fuscocinctum, a flashy green Trigonidiinae
(Trigonidiidae) with red spots (Fig. 150), can be
found, sometimes at high density; this species sings
and reproduces during the day. Another trigoni-
diine, with yellowish brown legs and shiny dark
head, body and forewings, has been found both in
opened areas along the roads and in forest open-
ings invaded with creeper. In slightly more covered
places, such as along coastal tracks, an euscyrtine
species (Euscyrtus sp.) may also occur; devoid of
a stridulum, this mute cricket species is charac-
terized by its "Conocephalus-like" appearance, a
resemblance due to morphological features (body
thin and elongated, wings short, applicated on the
body, ovipositor short, flattened and incurved), col-
oration (yellowish with longitudinal brown lines),
and behavior: individuals of Euscyrtus sp. actually
get stretched along grass stems when disturbed,
often moving back.

Mole crickets (Gryllotalpidae) are also present in
Santo and their soft calls can be heard at night, for
example in the viciniy of Butmas.

«++ Gryllidea of wooded areas

Crickets are diversified in all the ecological compart-
ments of tropical forests. The ecological guilds for
habitats defined by L. Desutter-Grandcolas in 1997
for Newcaledonian crickets are of a general signifi-
cance for the group and exist also in Vanuatu.

In Santo, the leaf litter is occupied mostly by
Nemobiinae crickets, which represent the bulk
of cricket specimens in forested areas. These are
small, black to brown species, which sing mostly
during day time. Nemobiinae spend their whole
life time in the leaf litter, while other species,
such as Eneopterinae, occur in leaf litter only as
early juveniles. At least four Nemobiinae species
have been found in all sampled forests (genera
Dictyonemobius and Pteronemobius). Several spe-
cies of Gryllidae have been found but sporadically
in the leaf litter, represented in our sampling by
at least two species of Cephalogryllini, a group
not known from the area yet, although well-di-
versified in Australia and New Caledonia. Finally,
Trigonidiinae (Amusurgus spp.) and Pentacentrinae
(Pentacentrus sp) hide during the day in the leaf
litter, from which they fly rapidly when disturbed;
they could be active on low plants at night.

Forest vegetation is inhabited mostly by
Eneopterinae, Podoscirtinae, Phaloriinae,
Trigonidiinae, the genus Pseudotrigonidium, and
to a less extend by Mogoplistidae and Itarinae.
Eneopterinae crickets (Cardiodactylus enkraussi
distributed in the whole island (Fig. 151), C. novae-
guineae in coastal regions; C. tankara in the inner
lands) are the most abundant cricket species on
bushes and low trees, especially near edges. They
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Figure 150: Anaxipha fuscocinctum (Chopard, 1925), male, a
diurnal trigonidiine cricket living in opened areas.

are extremely abundant and feed on many local
plants, from fern leaves to the invasive creeper;
they generally live from 50 cm to 2 m above the
ground, on variable layers of vegetation. C. enk-
raussi lives deep inside the vegetation, hidden
from the edges, from where it emits a very discrete
calling song made of two distinct parts. It occurs
in sympatry with either C. tankara, or C. novae-
guineae which are clearly more conspicuous, as
they live on top of bushes or on the edges of small
trees, and emit a louder calling song. Podoscirtinae
(Aphonoides ssp) and Phaloriinae (Phaloria chop-
ardi, P walterlinii, P. faponensis described in 2009
by L. Desutter-Grandcolas) are also found on for-
est bushes occasionally. They probably live higher
in canopy trees and can be more easily observed
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Figure 151: Cardiodactylus enkraussi Otte, 2007, male, one of
the most abundant cricket species in Santo.
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on edge trees. Some of them sing quite loudly and
can be heard in many places. Pseudotrigonidium
species are elegant and shiny crickets, which are
more often found at night standing on the leaves
of bushes or low trees at human height, or running
on lianas or twigs. They most often hide during the
day below loose bark or below bush leaves. Both
Phaloria and Pseudotrigonidium crickets also hide
in the aerial litter of tree ferns or Pandanus trees
during the day. Other species observed on under-
storey plants and low trees at night include on
one hand Trigonidiinae, such as a large Anaxipha
species (pale green when alive, yellow after death),
and several Parametioche species (trigonidiines
with no hindwings, corneous forewings devoid of
a stridulum and long, yellowish legs), and on the
other hand scaly crickets (Mogoplistidae: genus
Arachnocephalus).

Finally, tree trunks are the place where long-
legged crickets (Phalangopsidae) are active at
night. These crickets hide during the day in bur-
rows, or in cavities under logs or dead wood; they
have not been observed under loose barks or in
tree cavities above the ground. These are relatively
small species devoid of an acoustic stridulum;
they are extremely discrete and explore their envi-
ronment with their long and flexible antennae.
They can be relatively abundant locally, as in the
forests located on sandy soil backwards the shore-
lines, but seem absent in the forests located inside
the island.

Gryllidea of specific habitats

e Shorelines
Two different cricket communities are found in
specific shoreline habitats.

In the mediolittoral zone, crickets of the genus
Thetella (Trigonidiidae: Nemobiinae) occur either
in the cavities present in rocks of alveolate calcare-
ous, or on dark pebble beach (Fig. 152). In the first
case, these rapid crickets are seen running on the
rocks or on the sand nearby to escape the waves.
Males are heard singing from the small cavities. On
dark pebble beach, Thetella live in sympatry with
a blackish scaly crickets (Mogoplistidae), together
with several predators (spiders, small lizards). High
waves during stormy weather seem to depauperate
these pebble beach from crickets, the areas being
recolonized after several days only. Thetella have
been found also on alveolate calcareous located on
riverbanks close to the coast.

In the supralittoral zone, several crickets can
be observed on small trees (Aphonoides ssp;
Arachnocephalus sp.), while low plants are colo-
nized by C. novaeguineae. The leaf litter is occupied
by Dictyonemobius and Lebinthus species. Lebinthus
is found sometimes in the leaf litter of the forests

located behind the coast, or near river sides, but it
never occurs far from the coast.

» Caves
Only long-legged crickets and Cophonemobius
nemobiines are found inside caves, especially
those which are inhabited by bats. The presence of
Cophonemobius in Santo caves was documented by
L. Desutter-Grandcolas in 2009. Cophonemobius are
small, fragile insects, found mostly on cave walls,
but they run and hide in small cavities and cracks
when disturbed. At least four species of long-
legged crickets occur in Santo caves, belonging to
three different genera, one of which probably new
to science.

« « « Ensifera Tettigoniidea (Katydids
and Raspy Crickets)

Fifteen Tettigoniidea species are known to occur
in Santo as documented by S. Hugel in 2009. Most
of these species can be observed in secondary
habitats such as gardened or logged areas, and
virtuallynospeciesarestrictlyrestricted tounmod-
ified, native biota. This might be due to the weak
dependence of Tettigoniidea on specific plant
species, these insects depending usually rather
on the vegetation structure and climatic param-
eters. Tettigoniidea are occurring in most of
Santo habitats, except caves and shorelines. One
third of the species are considered as endemic to
Santo and/or indigenous to Vanuatu, the other
two thirds are more widespread in the Indo-
Australian area.

Tettigoniidea of opened areas
As in similar earth biota, Santo opened areas
covered with grasses, such as roadsides,

pasturelands, and gardens are inhabited by at least
three Conocephalus species (meadow katydids:

Photo T. Robillard, | by }
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Figure 152: Thetella sp., female, a nemobiine cricket inhabiting
coastal areas such as alveolate limestones and beaches.



C. upoluensis, C. semivittatus vittatus and C. oceani-
cus) andalso by Pseudorhynchuslessoni (snout-nosed
katydid). These species are sometimes occurring
in a relatively high density. On tall grasses of such
areas, Phaneroptera gracilis, a nocturnal species,
can also sometimes be observed. Conocephalus
males call during both day and night whereas
Phaneropteraare rather nocturnal; their calling song
is relatively inconspicuous in the audible range.
Contrasting with Conocephalus and Phaneroptera
subtle song, the loud and strident buzzing call of
P lessoni emitted during the firsts hours of the
night is easily audible.

-+« Tettigoniidea of wooded areas

The apparent density of Tettigoniidea is relatively
low in both preserved and secondary wooded
areas, and in such biota these insects are hardly
observed during day hours as all species are mostly
nocturnal.

On trees and bushes foliage near the shore
(Terminalia, Barringtonia, Hibiscus, etc.), the spiny
predatory katydid Phisis holdhausi can be observed.
This species is widespread across the Polynesian
area, its range extending from New Guinea to
Gambier. Another Phisidini species, P pseudopal-
lida, occurs in other secondary habitats. In wooded
areas of low altitude, the large Xanthogryllacris
punctipennis (Fig. 153) and another Gryllacrididae
Amphibologryllacris macrocera can be observed
rushing on branches and foliage while exploring
their surroundings with their tremendously long
antennas. Xanthogryllacris punctipennis is a wide-
spread species with numerous subspecies living in
Australia, Solomon Islands and New Guinea.

In such low altitude areas, several leal mimick-
ing Phaneropterinae and Salomona redtenbacheri
are also occurring. Salomona are relatively large
katydids with remarkably strong and harmful man-
dibles (Fig. 154). Males are producing the only
conspicuous Tettigoniidea song audible in wooded
areas; their continuous high-pitched song is usu-
ally emitted near the top of trees.

In both preserved and secondary wooded hab-
itats above 30 m, together with Salomona
redtenbacheri, Furnia insularis (Phaneropterinae)
and Amphibologryllacris macrocera, the large
endemic leaf mimicking Mecopodinae Ityocephala
francoisi is found (Fig. 155). Two endemic
Gryllacrididae species have only been found
above 600 m: Amphibologryllacris butmasi and
Psilogryllacris tchancha.

Beside undergrowth Gryllacrididae, all the other
species are usually occurring near the canopy,
and only few specimens (laying females, moult-
ing specimens, etc.) can be observed from
the ground.
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Figure 154: Salomona redtenbacheri Brongniart, 1897, a large
katydid with strong harmful mandibles.

Photo S. Hugel

Figure 155: Ityocephala francoisi Bolivar, 1903 (Mecopodinae),
female, the large endemic leaf mimicking katydid.
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The islands of the Pacific are renowned for the high
levels of endemism of, and threats to, their unique
faunas and floras. Espiritu Santo, affectionately
known simply as Santo, is an island of superla-
tives: the largest and highest in Vanuatu, Santo is
an extraordinary geographical and cultural micro-
cosm, combining reefs, caves, mountains, satellite
islands, and a history of human habitation going
back 3000 years. In the spirit of famous voyages
of discovery of the past, the Santo 2006 expedition
brought together over 150 scientists, volunteers
and students originating from 25 countries. With
contributions by more than 100 authors, The
Natural History of Santo is a lavishly illustrated
homage to the biodiversity of this "planet-island".
Bridging the gap between scientific knowledge and
conservation and education, The Natural History of
Santo was written with local stakeholders as well
as armchair naturalists from all over the world
in mind.

Les iles du Pacifique sont célebres pour le trées haut
niveau d’endémisme et la grande vulnérabilité
de leurs faunes et de leurs flores. L'ile 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, iles et ilots
satellites, et une occupation humaine qui remonte
a 3000 ans. Renouant avec I'esprit des "Grandes
Expéditions Naturalistes", I'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 "fle-planéte". A 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 I'éducation qu'aux naturalistes du
monde entier.
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