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48 Rapid Assessment Program

Chapter 8

Milen Marinov

Team members: Samuela Mocelutu, Remisio 
Turaga and Mitieli Luvuluvuwaqa.

Damselflies and Dragonflies of the 
Nakorotubu Range, Ra and Tailevu 

Provinces, Viti Levu, Fiji.

SUMMARY

A total of 32 Odonata taxa were found during the RAP-Fiji in the Nakorotubu range, Ra 
and Tailevu Provinces, Fiji. These taxa represent more than 50% of the all species recorded for 
the whole Fijian archipelago and about 78% of the species established for Viti Levu. The signifi-
cance of the group for environmental appraisals is discussed, individual behavioural traits and 
short ecological information are provided for each species observed during the investigation, 
and a preliminary habitat classification scheme is suggested for the species collected from the 
study area. Due to problems with species taxonomy only general conservation recommendations 
are proposed without specifying local management actions that need to be taken.

INTRODUCTION

Insects belonging to Order Odonata (commonly known as dragonflies or odonates) are 
among the most suitable subject for any kind of nature observations and research (Corbet and 
Brooks 2008). Due to specific morphological characteristics, as well as behavioural and ecologi-
cal peculiarities, they are often among the top selected invertebrate groups for environmental 
appraisals, wetland management plans preparation, monitoring programmes development and 
implementation (Clark and Samways 1996, King et al. 2000, Armstrong 2002, Chovanec et al. 
2002, Hawking and New 2002, Briers and Biggs 2003, Clausnitzer 2003, Davies et al. 2003, 
Chovanec et al. 2004, Hadrys et al. 2005, Oertli et al. 2005, Scher and Thièry 2005, Thomas 
2005). Below are some of the features that make dragonflies a priority group for nature conser-
vation programmes and rapid biodiversity assessments:

Big, colourful insects, easily detectable and recognisable even in flight 
Experienced observers could, in well studied regions, identify almost all species using a pair 

of binoculars only. Odonates cannot fold their wings along the body. That keeps them always 
above the surface and the researchers do not have to turn stones, chop tree bark, search among 
the leaflitter or dig into the soil to encounter these insects. Dragonflies can hide among dense 
vegetation however, their life-cycle always “brings” them close to the water bodies for reproduc-
tion.

Very specific behavior pattern, which keeps them close to the water 
Dragonflies are easily found around wetlands of any kind. Some limits in their distribu-

tion and survival are posed by the areas in higher latitudes, fast flowing mountains streams, cold 
glacial lakes and highly saline coastal lagoons. Otherwise there could be up to 20-25 species 
encountered (in extremely good mixture of habitat types) during a single walk around water’s 
edge. Normally much fewer occur near water.

Considerably small species number (compared to other insects groups) 
With about 6000 currently described species Order Odonata ranks among the species poor 

insect orders. Low species number around wetlands is a prerequisite for developing effective 
monitoring programmes involving volunteers with no significant taxonomic knowledge. It is an 
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important step in wetland management as dragonflies are 
often used as environmental indicators.

Very important indicators for habitat heterogeneity, 
pollution, species biodiversity, and global state of the envi-
ronment

Dragonfly potential as bioindicators has long been rec-
ognised and recently assessed in Foot and Hornung (2005). 
Many aquatic biotic indices, overviewed in Chessman and 
McEvoy (1998), include odonates as well. Moreover there 
are biodiversity and habitat indices based entirely on this 
insect order (Schmidt 1985, Chovanec and Waringer 2001, 
Simaika and Samways 2009). Some species are very sensitive 
to habitat fragmentation and special “green corridors” are 
envisaged to harbour the vulnerable species (Van der Sluis et 
al. 2004).

This short overview is indicative of the significant role 
the dragonflies play in environmental studies. The recently 
prepared global assessment of all odonate species showed 
that one in 10 species is threatened with extinction (Claus-
nitzer et al. 2009). That increases the odonates’ significance, 
raises their value in environmental assessments and makes 
their inclusion in the wetland monitoring programmes 
imperative especially for poorly studied regions.

The Nakorotubu Range, Viti Levu, Fiji, is among the 
poorest odonatologically known areas within the Fijian 
Archipelago. In spite of the 142-years history since the first 
published record for this part of the world the Odonata 
knowledge remains insufficient. Map 6 shows the total area 
coverage of the Fijian Archipelago compiled by published 
research within the region. A comprehensive literature over-
view follows, which is necessary for outlining the scientific 
tasks of the present research. It also acted as incentive for 
studying dragonflies within the Nakorotubu Range.

Brauer (1867a,b; 1869) appears to be the first recorder 
of the Fijian Odonata fauna. Six species are reported with no 
specified localities. Although claimed to be taken from “Viti-
Inslen” not all have been sampled from Viti Levu (see Table 
98.1). Around the same time Fijian islands appeared in the 
detailed monographs on the order made by Selys (1871, 
1874) and other work of the same author (Selys 1891). He 
added seven new species with Nesobasis being an endemic 
genus for the country. Another new genus (Hypothemis) was 
introduced earlier by Karsch (1889). This monotypic genus 
is also endemic to Fiji. 

Chronologically next in the list is Kirby (1890), how-
ever it is not included in Table 98.1 as it does not add new 
species to the study area. He makes a detailed catalogue of 
the whole order and refers to previously published records 
only. Three species (Orthetrum sabina, Pantala flavescens and 
Diplacodes trivialis) are overlooked and not included in his 
review. To avoid further misunderstandings and compli-
cated taxonomic discussions other catalogues prepared for 
the world (Tsuda 1991, Bridge 1994) or regional (Schmidt 
1938) fauna are omitted from this analysis.

Two other researchers make important contributions 
to the knowledge of Odonata fauna of the region in the 
beginning of the twentieth century. Martin (1901, 1906, 

1914) and Ris (1909, 1911, 1916) add two more species to 
the Fijian Odonata fauna and provide important taxonomic 
notes on six previously known species. These works contain 
detailed synonymic lists compiled for the Odonata fauna 
from various regions worldwide and help in orienting the 
up-to-date dragonfly taxonomy.

Tillyard (1924) makes the first comprehensive review 
over the Fijian Odonata. He revises the Mr. Simmonds’ 
(Government Entomologist in Fiji) collection taken mainly 
from two places on the southern part of Viti Levu Island. 
Prior to this investigation 17 species had been reported for 
Fijian islands not 16 as reported by Tillyard (1924) who 
possibly has overlooked a short note in brackets on Anax 
guttatus in Ris (1916). The results of Tillyard’s study are an 
updated checklist with 15 new species for Fiji (11 of which 
were new to science), identification keys and morphological 
description of the endemic genus Nesobasis, general species 
distribution records and detailed zoogeographical analysis. 
The author introduces two more taxa Agriocnemis vitiensis 
and Nesobasis subhumeralis, however they were later syn-
onymised in Fraser (1925) and Donnelly (1990) with Agrioc-
nemis exsudans and Nesobasis angulicollis respectively and are 
excluded from Table 98.1.

Analysing the material collected by Miss Cheesman and 
Mr. Lever from the Pacific islands Kimmins (1936, 1943, 
1953) report on 5 species sampled from Fiji. One of them 
was new to science. 

Surprisingly the next new species for the Fijian Odo-
nata fauna were published in a New Caledonian publication 
(Lieftinck 1975) after more than 30 years with no informa-
tion about this archipelago. The author does not specifi-
cally refer to this fact however, reports about species global 
distribution reaching as far east as Fijian islands. On the 
same manner he mentions other 3 previously known species 
for the country. 

About the same time the Fijian Odonata were “re-
discovered” thanks to the intensified scientific expeditions 
within the area. Wise (1978) does not provide any species 
names and refers to all sampled material by order names 
only. Wise (1980) makes records on Auckland Museum’s 
Odonata collection and provides accounts for 8 species 
with 2 new species for Fiji. Haynes (1987) investigated the 
benthic invertebrates on Viti Levu and reports on dragonfly 
larvae presented in the freshwater samples. However, the 
most important contributions came from researchers work-
ing in two different directions. They are the vital sources of 
information for the region and will be reviewed separately.

With a series of publications starting from this period 
on, Donnelly (1984, 1987, 1990, 1994, 2005) is pres-
ently the most recognisable expert on Fijian Odonata fauna 
worldwide. His contribution towards understanding Fijian 
Odonata is outstanding with considerable achievements in 
the taxonomy, chorology and biology aspects. We owe to his 
studies a new genus created for 3 previously described spe-
cies and 4 new ones (three of which occur on Fijian islands 
and one on Vanuatu) (Donnelly 1984) and 10 other new 
species (Donnelly 1990) as well as detailed morphological 
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descriptions and taxonomical analyses of the genus Nesoba-
sis. The author’s short notes about the trips within the Pacific 
islands (Donnelly 1987, 1994) are a real source of inspira-
tion for further research. Of particular interest are remarks 
on the possible sex-role reversal and inferred parthenogenetic 
development in certain species noted in earlier publications 
and explicitly accounted for in Donnelly (2005). Male rar-
ity is observed in species like N. campioni, N. flavifrons, N. 
monticola, N. rufostigma with no males encountered in N. 
flavostigma and N. caerulescens. Females of those species have 
been discovered establishing territories near the water edge 
together in the same manner as the males of closely related 
species.

The idea of sex-role reversal has been developed further 
and studied in greater detail by a team of co-associates. 
Their suspicions about parthenogetic development at least in 
two species (N. flavostigma and N. caerulescens), was firstly 
expressed in Sherratt and Beatty (2005). Later research paid 
special attention to Nesobasis species diversity and abundance 
(Beatty et al. 2007, Van Gossum et al. 2008) and confirm 
the male rarity in 13 species (Van Gossum et al. 2007). The 
members of the team also sampled 12 new species (Van 
Gossum et al. 2006, 2008) however, they had been already 
collected and were pending description by T. Donnelly. 
Thus they appear with abbreviations in the above mentioned 
publications and in Table 98.1.

Further general information on Fijian Odonata could 
be found in Evenhuis and Bickel (2005) and Evenhuis 
(2007) with no specific species name given and one mo-
lecular study where four Fijian species have been used as 
outgroups for studying phylogenetic history of the Hawaiian 
genus Megalagrion (Jordan et al. 2003). Molecular studies, 
aiming in exploring the evolution of the insular insect radia-
tion, are another aspect of scientific work on Fijian Odonata. 
Although not officially published yet (only presented during 
scientific meetings) some research have been done by Chris 
Beatty on the relationships between Nesobasis and Mela-
nesobasis and with other genera within the Pacific Ocean 
area. 

The literature review revealed no odonatological data 
on the Nakarotubu Range. The closest region where drag-
onflies are known from is Wainidruku Creek, 2 km south of 
Wailotua Village (Donnelly 1990). Thus the Rapid Assess-
ment Programme (RAP) was seen as important step towards 
contribution to faunal and ecological research of the order 
on the Fijian main island, Viti Levu. It aimed to establish 
species lists for the visited regions and make observations on 
the individual species habitat preferences. Species biology 
was considered also as highly important, however, for the 
limited time planned for each of the study areas little atten-
tion was paid to the diurnal activities relating to ovipositing, 
mating or roosting. However, some important data are col-
lected and commented upon in this report.

MATERIALS AND METHODS

Adult Odonata (imago) were collected from three main 
areas in a total of 40 localities (Map 8) during the period 30 
November – 12 December 2009. These include three places 
outside the Nakorotubu Range. All sites were sampled with 
aerial nets and captured individuals killed in 90% ethanol. 
Later, the specimens were dried at room temperature and 
transferred to paper envelopes. Some of them were prepared 
for further DNA analyses, the results of which will be pub-
lished separately. Few freshly emerged individuals (tenerals) 
were collected together with the larval skin (exuviae). They 
were preserved for larvae description if it was found to be-
long to a species with unknown pre-imaginal morphological 
stage. Larvae were sampled in one locality only (number 25 
from the list provided below).

The search for various biotopes and habitat types were 
planned after consultation with the local guides provided for 
the RAP. At each site the water edge was checked for flying 
individuals. The dense vegetation surrounding water bodies 
made it impractical for special transects to be made unless 
more time was spent within the study areas (Oppel 2006). 
The species activity was recorded and compared to what was 
known from the literature. The same was done for individual 
occupancy of the sites and observed preferences to sunlight 
vs shade. Various biotopes were visited with more atten-
tion paid to running waters. They were studied for suitable 
habitats for odonates based on presence/absence data and 
observed behavioural patterns. The Corbet (1999) system 
for distinguishing between biotope and habitat was adopted 
as it makes a clear separation with biotope being the entire 
ecological system providing specific living environments 
(habitats) for various living forms. These habitats must be 
defined by the production rate of the population, which 
must exceed the death rate in order for a population to be 
stable even without immigrants from other sources. Popula-
tion estimations play a crucial role in defining species habitat 
parameters. However, these are laborious, time consuming 
and not applicable for rapid ecological investigations. For the 
purpose of the current research the habitat parameters were 
established based on records of possible breeding species 
only. As such, we defined species observed to: a) lay eggs, b) 
form tandems or copulating wheels, c) defend territories, or 
d) aggregate in large number. Breeding species (determined 
upon the larvae skin, newly emerged individuals or larvae 
prior to emergence) were excluded from the analysis as they 
need further identification work. 

Sampling localities
1.  Lake by the Raintree Lodge, Colo-i-Suva 

(178027’25.6’’E; 18003’30.4’’S; 232 m a.s.l.): 30 
November.

2.  Open grass vegetation on the hills above the lake by 
the Raintree Lodge, Colo-i-Suva (178027’21.9’’E; 
18003’25.9’’S; 260 m a.s.l.): 30 November.

3.  Olou River by Matuku Village (178022’07.2’’E; 
17037’47.0’’S; 59m a.s.l.): 30 November.

Damselflies and Dragonflies of the Nakorotubu Range,
Ra and Tailevu Provinces, Viti Levu, Fiji.

Downloaded From: https://complete.bioone.org/ebooks/ on 06 Jan 2025
Terms of Use: https://complete.bioone.org/terms-of-use



51A Rapid Biodiversity Assessment of the Nakorotubu Range, Ra and Tailevu Provinces, Fiji

4.  Oxbow lake of Olou River 860m straight line from 
Matuku village (178o21’56.5’’E; 17o37’07.9’’S; 52m 
a.s.l.): 30 November.

5.  Stream about 625m straight line S of RAP-Fiji Camp 
1 site (178o21’59.3’’E; 17o36’19.0’’S; 142m a.s.l.): 30 
November.

6.  RAP-Fiji Camp 1 site (178021’52.0’’E; 17036’00.0’’S; 
170m a.s.l.): 01 December.

7.  Olou River about 280m straight line NW of RAP-Fiji 
Camp 1 site (178o21’44.3’’E; 17o35’54.5’’S; 145m 
a.s.l.): 01 December.

8.  Olou River about 420m straight line NW of RAP-Fiji 
Camp 1 site (178o21’41.9’’E; 17o35’50.1’’S; 145m 
a.s.l.): 01 December.

9.  Oxbow lake by Olou River about 455m straight 
line NW of RAP-Fiji Camp 1 site (178o21’40.8’’E; 
17o35’49.8’’S; 161m a.s.l.): 01 December.

10.  Olou River about 610m straight line NW of RAP-Fiji 
Camp 1 site (178o21’39.2’’E; 17o35’44.2’’S; 165m 
a.s.l.): 01 December.

11.  Olou River about 735m straight line NW of RAP-Fiji 
Camp 1 site (178o21’41.3’’E; 17o35’38.4’’S; 170m 
a.s.l.): 01 December.

12.  Stream 710m straight line NW of RAP-Fiji Camp 1 
site (178o21’34.7’’E; 17o35’44.4’’S; 256m a.s.l.): 02 
December.

13.  Stream 1115m straight line NW of RAP-Fiji Camp 
1 site (178o21’34.6’’E; 17o35’27.9’’S; no altitude 
recorded): 02 December.

14.  Olou River about 1925m straight line NW of RAP-
Fiji Camp 1 site (178o21’21.7’’E; 17o35’04.5’’S; 214m 
a.s.l.): 02 December.

15.  On the inflow of Wainirea stream to Olou River 
(178o21’14.9’’E; 17o35’00.1’’S; 226m a.s.l.): 02 
December.

16.  Stream about 875m straight line NW of RAP-Fiji 
Camp 1 site (178o21’25.4’’E; 17o35’47.5’’S; 295m 
a.s.l.): 02 December.

17.  Stream about 590m straight line S of RAP-Fiji Camp 
1 site (178o21’51.5’’E; 17o36’19.2’’S; 150m a.s.l.): 03 
December.

18.  Forest stream on the track to RAP-Fiji Camp 1 site 
at the beginning of the climbing from Olou River 
(178o21’57.3’’E; 17o36’54.1’’S; 129m a.s.l.): 30 
November and 03 December.

19.  Pool by the Olou River about 695m straight line NW 
of Matuku Village (178021’57.9’’E; 17037’26.3’’S; 43m 
a.s.l.): 03 December.

20.  Olou River about 465m stream about 875m straight 
line NW of Matuku Village (178o22’00.9’’E; 
17o37’33.1’’S; 34m a.s.l.): 03 December.

21.  Stream on the left-hand site on the track from Matuku 
village to RAP-Fiji Camp 2 site about 725m from the 
village (178022’17.8’’E; 17037’25.8’’S; 188m a.s.l.): 04 
December.

22.  Stream on the left-hand site on the track from Matuku 
village to RAP-Fiji Camp 2 site about 1430m from the 

village (178022’34.9’’E; 17037’08.8’’S; 347m a.s.l.): 04 
and 07 December.

23.  Track from Matuku Village to RAP-Fiji Camp 2 site – 
top of the ridge (178022’52.4’’E; 17036’27.7’’S; 436m 
a.s.l.): 04 December.

24.  RAP-Fiji Camp 2 site (178023’02.4’’E; 17035’53.4’’S; 
550m a.s.l.): 04 December.

25.  Stream passing by RAP-Fiji Camp 2 site about 270m 
straight line SW from the camp (178022’59.9’’E; 
17036’01.8’’S; 499m a.s.l.): 05-06 December.

26.  Swampy area by the track to the coast about 1050m 
E-NE from the RAP-Fiji Camp 2 site (178023’37.0’’E; 
17035’45.7’’S; 585m a.s.l.): 07 December.

27.  Namanu Creek about 500m E from Nasau Village 
(178025’14.6’’E; 17044’02.6’’S; 41m a.s.l.): 08 
December.

28.  Wailotua River and adjacent oxbow lakes about 500m 
straight line SW from Nasau Village (178025’20.3’’E; 
17044’02.0’’S; 40m): 08 December.

29.  Waimaca Creek about 300m S of Nasau Village 
(178025’33.2’’E; 17043’55.2’’S; 50m): 08 December.

30.  Nasau Village (178025’23.6’’E; 17043’51.7’’S; 45 m 
a.s.l.): 08-09 and 11 December.

31.  Wainalimata Creek on the track from Nasau Village to 
RAP-Fiji Camp 3 site (178025’18.4’’E; 17043’27.6’’S; 
35m a.s.l.): 09 December.

32.  Wainamatavia Creek on the track from Nasau 
Village to RAP-Fiji Camp 3 site (178025’12.6’’E; 
17043’12.4’’S; 55m a.s.l.): 09 December.

33.  Pool within the Nabunavonu area (178025’18.2’’E; 
17043’05.9’’S; 10m a.s.l.): 09 December.

34.  Seepage within a densely vegetated area about 150-
200m S from RAP-Fiji Camp 3 site (178025’19.1’’E; 
17043’02.0’’S; 27m a.s.l.): 09 December.

35.  Tributary of Wainivana River with a small waterfall 
(178025’31.8’’E; 17042’44.5’’S; 53m a.s.l.): 10 
December.

36.  Swampy area by Wainivana River (178025’43.2’’E; 
17042’38.3’’S; 67m a.s.l.): 10 December.

37.  Oxbow lake of Wainivana River (178025’41.8’’E; 
17042’42.7’’S; 58m a.s.l.): 10 December.

38.  Tributary of Wainivana River (178026’07.9’’E; 
17042’35.0’’S; 70m a.s.l.): 10 December.

39.  About 150-200 m downstream from the tributary of 
Wainivana River (178026’07.9’’E; 17042’35.0’’S; 70m 
a.s.l.): 10 December.

40.  Suva – city garden (178027’37.6’’E; 18007’24.4’’S; 0m 
a.s.l.):): 12 December.

RESULTS

Species check list
A total of 32 Odonata taxa were found during the 

current research. Below is a complete species check list with 
short behavioural and ecological notes for each of them. 
It follows Evenhuis and Polhemus (2007) and is updated 
considering the recent taxonomic findings. Species are also 
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arranged according to the occupancy of the sampling locali-
ties (Table 98.2). At least two more species could be added 
to this list however, their proper identification is pending. 

Indolestes vitiensis (Tillyard, 1924)
Localities: 2, 7, 15, 25, 26, 33.
The species is confined to standing water bodies. It 

could be found around marshy areas at the sources of rivers 
or small vegetated pools formed along river banks by floods. 
Usually prefers shadow of the bushes and trees, but individu-
als were observed at areas with slight sunlight. 

I. vitiensis is endemic to Fiji and is widely distributed 
across the country.

Agriocnemis exsudans (Selys, 1877)
Localities: 1, 2, 3, 7, 19, 28, 33.
 The species inhabits mainly stagnant waters, but is 
observed at the river edges in places where the flow is 
reduced or nearly absent. It chooses submerged vegeta-
tion areas and could be present at sunny and shady ar-
eas near the water surface. Mating pairs were observed 
at such locations as well.
 A. exsudans is widely distributed across the Pacific 
ranging from New Caledonia to Tonga. It is rarely 
reported for Fiji.

Ischnura aurora (Brauer, 1865)
Localities: 3.
 It is a delicate species whose females could be over-
looked in nature. However, males possess brightly 
coloured bodies and are easily detected during field 
researches. Typical inhabiting areas include stagnant 
waters overgrown with vegetation, but the species was 
observed along the river bank during this survey. 
 I. aurora is an eurytopic species that is well adapted to 
various environmental situations. It occupies a wide 
range of the Pacific (Australia to Tonga) and is reported 
from SE Asia as well. Only five previous records are 
known for Fiji with just one specified location.

Ischnura heterosticta (Burmeister, 1839)
Localities: 11, 20, 28.
 The species inhabits stagnant waters. Single individu-
als were observed during this survey along some of the 
study rivers without any evidence of breeding. 
 I. heterosticta has a wide distribution across the Pacific 
and is also reported from various locations on the 
islands of Viti Levu and Vanua Levu. 

Melanesobasis corniculata corniculata (Tillyard, 1924)
Localities: 12, 15, 25, 34, 35.
 This dark bodied species was usually found near the 
river edge perched on twigs or leaves hanging just above 
water surface. In those areas it was well concealed and 
difficult to observe as in some occasions the individuals 
preferred shady areas. 

 M. corniculata is endemic to Fiji. It is widely distribut-
ed within Fijian archipelago and is known from various 
island groups.

Melanesobasis flavilabris (Selys, 1891)
Localities: 13, 16, 25, 27, 31, 32, 35, 38.
 No preferences were observed for this species. Individu-
als were encountered in various habitat types ranging 
from sunny areas near river edges, underside of stones 
or big rocks away from the water, bushes and grass 
vegetation around temporary pools, vegetated locations 
beneath tree canopies, and around small waterfalls. 
 M. flavilabris is endemic to Fiji. It is known from vari-
ous localities across Viti Levu and a single place from 
Vanua Levu. 

Melanesobasis mcleani (Donnelly, 1984)
Localities: 12, 15, 34.
 The species was observed only in shady parts of small 
streams or seepage waters. It was found in three places 
with single individuals. 
 M. mcleani is endemic to Fiji and only reported from 
Viti Levu. Previous observations are scarce and come 
from two specific locations only. 

Nesobasis angulicollis (Tillyard, 1924)
Localities: 6, 9, 14, 15, 25, 29, 31, 38.
 The species was observed at various areas along the 
rivers and streams. No specific requirements were 
recorded as the individuals were encountered at both 
sunny and shady regions perching on twigs and leaves 
or flying around exposed bounders. The stream current 
seems to be of no particular importance either because 
N. angulicollis individuals from both sexes (including 
mating pairs and tandems) were sighted along gradients 
of stream flows. 
 N. angulicollis is an endemic to Fiji. It has been re-
corded from all over the main island of Viti Levu.

Nesobasis caerulescens (Donnelly, 1990)
Localities: 22.
 The only record during the current research comes from 
a shady stream with slow to almost no visible water 
current. A single female was collected perched about 
one metre above the ground on a tree twig far from 
the stream edge. This record is insufficient to make any 
conclusions about the species preferences to the local 
environment. 
 N. caerulescens is endemic to Fiji. It is known from 
single locations only and is represented by low numbers 
of specimens.

Nesobasis campioni (Tillyard, 1924)
Localities: 21, 28, 32, 35.
 The species was observed only in shaded parts of the 
streams predominantly flowing on the bottom of deep 
gullies. A single male and three females were observed 
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without any evidence for autochthonous. 
 N. campioni is endemic to Fiji. It is previously con-
firmed from all over Viti Levu, Ovalau and Wakaya 
islands.

Nesobasis comosa (Tillyard, 1924)
Localities: 8, 15, 16, 17, 18, 21, 25, 29, 31.
 Further identification and comparison with N. het-
eroneura is needed to establish the true status of N. 
comosa within Nakorotubu Range. Specimens with 
typical comosa morphological features were collected 
from lowland areas to mountain regions. However, the 
species is known as inhabitant of higher regions, while 
heteroneura is collected mainly from lower altitudes. 
 N. comosa is endemic to Fiji. It is distributed all over 
Viti Levu.

Nesobasis erythrops (Selys, 1891)
Localities: 5, 10, 14, 15, 16, 17, 18, 21, 25, 29, 31, 32.
 No preferences to specific habitat type were observed. 
It was found in both sunny and shady areas along water 
edge. Tandems and single individuals were encountered 
perched on exposed boulders at the river bank, high on 
the tree twigs, or leaves above the water. Males seemed 
to occupy territories as they attacked other conspecific 
and heterospecific (N. comosa) males. Underwater 
oviposition was observed in a single occasion with the 
female laying eggs in the mosses guarded by its mate. 
During a night walk a male was detected inside forest 
about 500 m from the water edge hanging on a leaf 
edge at about 2.5 m above the ground. 
 N. erythrops is endemic to Fiji. It is recorded from all 
over Viti Levu Island.

Nesobasis flavifrons (Donnelly, 1990)
 Localities: 9, 13, 22, 25 (downstream from this local-
ity).
 Only females collected. Pre-oviposition behaviour and 
actual oviposition were observed. Both took place in 
shady areas. Prior to oviposition females were flying 
about 10 cm above the water surface in slow motion 
faced towards stream banks. It looked like they checked 
the banks before made a decision to stay for oviposi-
tion. They laid eggs unguarded in the dead plant mate-
rial floating on the water surface. 
 N. flavifrons is endemic to Fiji. It was previously re-
ported from 6 localities only on Viti Levu Island.

Nesobasis heteroneura (Tillyard, 1924)
Localities: 29, 32, 35.
 This species is listed here based on some females collect-
ed during the study however, further confirmation is 
needed as no sure evidence is known for distinguishing 
between heteroneura and comosa females. It is possible 
that all specimens observed within the Nakorotubu 
Range belong to comosa only.
 N. heteroneura is endemic to Fiji. It is reported from 

Northern and Southern Viti Levu, Ovalau and Wakaya 
Islands.

Nesobasis leveri (Kimmins, 1943)
Localities: 25.
 The species was found in both high mountain regions 
and lowland areas. More individuals were observed 
at higher altitudes. It was confined mainly to mixed 
shadow/sunlight areas of fast flowing streams.
 N. leveri is endemic to Fiji. It was previously reported 
from two localities only.

Nesobasis longistyla (Selys, 1891)
Localities: 9, 14, 15, 25, 34, 38.
 The species is a stream dweller found predominantly in 
shady areas. There was a single observation from an ox-
bow lake, however no proof of breeding was observed.
 N. longistyla is endemic to Fiji. It is previously reported 
from all over Viti Levu and Kadavu Islands.

Nesobasis monticola (Donnelly, 1990)
Localities: 25.
 A single female was observed at a fast flowing section 
of a mountain stream. No evidence for breeding was 
recorded.
 N. monticola is endemic to Fiji. It is previously reported 
from Northern Viti Levu and Ovalau Islands.

Nesobasis pedata (Donnelly, 1990)
Localities: Not specified.
 Two male specimens obtained only. One of them (A. 
Caucau leg.) was encountered on 03 December in the 
forest between localities 3 and 6 at altitude of about 
350 m. The second is a dubious young specimen with 
unclear morphological features. It was found on 04 
December close to locality 24 (indicated with a ques-
tion mark in Table 98.2) along the stream above the 
RAP_Fiji Base camp 2 site. No coordinates were taken 
of both localities. 
 N. pedata is endemic to Fiji. It is previously reported 
from four localities.

Nesobasis rufostigma (Donnelly, 1990)
Localities: 25, 27, 29, 39.
 Females were observed flying in the middle of the 
streams and rarely in very shady areas. They appeared in 
sunny parts of the stream. 
 N. rufostigma is endemic to Fiji. It was previously 
reported from a wide range on Viti Levu, Kadavu, 
Ovalau and Koro Islands.

Nesobasis selysi (Tillyard, 1924)
Localities: 9, 25, 29, 31, 32, 35, 39.
 This species was observed mainly in lowland areas, fly-
ing along stream banks around exposed boulders and 
between tree branches. 
 N. selysi is endemic to Fiji. It was previously reported 
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from all over Viti Levu and Ovalau Islands.

Nesobasis telegastrum (Selys, 1891)
Localities: 9, 12, 13, 22, 34, 38.
 The species was only observed in shady areas. It occu-
pied slow flowing streams and in a single occasion was 
located near an oxbow lake.
 N. telegastrum is endemic to Fiji. It was previously 
reported from 8 localities on Viti Levu Island.

Anax sp.
Localities: 14.
 The species was also observed at many sites along the 
entire stretch of Olou River within the study area 
(between localities 6 and 15). Flying individuals were 
observed only, which made precise identification of 
the species impossible. Ris (1916) recorded A. guttatus 
from Fiji without specifying location. Possibly the same 
species occurs within the Nakarotubu Range however, 
further prove is needed from collected specimens and 
proper identification.

Hemicordulia sp.
Localities: 4, 7, 11, 14, 28.
 Flying individuals were encountered also in other sites 
along the main transect at Olou River. They mainly 
hovered over the pool-like sections of the river formed 
by the slow moving waters kept between the large 
boulders and rocks. No species identification is possible 
at this stage. Only two males were collected only and 
they need to be properly keyed out considering previ-
ous research done on Fijian Odonata as well as other 
regions within the Pacific. It is possible that it belongs 
to an undescribed species. 

Procordulia irregularis (Martin, 1906)
Localities: 25.
 The single location for this species was a fast flowing 
stream situated at high altitude. Males did not appear 
to be territorial as they passed over the water surface 
with a fast flight with short-time hovers. A single 
ovipositing female was observed. She was laying eggs 
unguarded by dipping her abdomen into a section of 
the stream with almost no water current. It was shaded 
completely by the surrounding vegetation and was close 
to some large bounders. 
 P. irregularis is endemic to Fiji. It was previously re-
corded from two localities only on Viti Levu and Vanua 
Levu Islands.

Diplacodes bipunctata (Brauer, 1865)
Localities: 3, 19, 23.
 The species is known as inhabitant of pools, lakes and 
other stagnant water bodies. It occupies oxbow lakes 
and that was naturally seen along rivers and streams 
during the current study. In these areas it often perched 
directly on stones, but mainly preferred the bank 

vegetation.
 D. bipunctata has a wide distribution across the Pacific. 
It was rarely reported before and is known from Viti 
Levu and Lau island group with only one specified 
locality. 

Hypothemis hageni (Karsch, 1889)
Localities: 25, 36.
 Observed on two consecutive days at locality 25. 
Female laid eggs unguarded near boulders. She chose 
parts of the stream with visible strong current. Males 
were observed for a very short period. They appeared 
to be very shy and stayed perched for few seconds only. 
Tree leaves were chosen as perching substrate and they 
kept themselves on about 2 metres above the surface. 
 H. hageni is a monotypic genus endemic to Fiji. It has 
been very rarely reported before and is known from Viti 
Levu and Vanua Levu with one specified location.

Lathrecista asiatica (Fabricius, 1798)
Localities: 28.
 The species was collected also from another area – on 
the track to the Base camp 2 site above locality 21. No 
coordinates were taken as the single male was obtained 
far from any typical habitat for the species. It is known 
as inhabitant of stagnant waters and was confirmed 
from an oxbow lake of Wailotua River. Observation 
were made of males defending territories perched on 
the end of dead tree branches at the lake edge.
 L. asiatica has a very wide distribution from SE Asia 
across the Pacific. It was previously reported from Viti 
Levu, Vanua Levu and the Lau group however, only 
two precise locations are given in the literature and 
single specimens were collected from those sites.

Orthetrum serapia (Watson, 1984)
Localities: 2, 3, 7, 15, 17, 19, 28.
 The species status within Fiji must be revised. So far 
almost all previous records have been on the closer 
species O. sabina. After the Watson (1984) revision, the 
new species O. serapia was erected for large number of 
specimens collected across Pacific. It is likely that all 
previous records on sabina from Fiji  should be assigned 
serapia. Only O. seraia was observed during the current 
study. Some locations are given above however, indi-
viduals were recorded from the entire stretch of Olou 
River in various habitat types. Preferences were given to 
stagnant water bodies and flying individuals were often 
seen moving between those over the river surface.
 O. serapia is distributed from SW Pacific to the Philip-
pines. It was previously reported only once from Viti 
Levu, however when the true status is confirmed it 
may appear that it is more widely distributed. So far O. 
sabina was collected from Viti Levu, Ovalau and the 
Lau group.
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Pantala flavescens (Fabricius, 1798)
Localities: 30, 40.
 No specific preferences were observed for this species. 
Two locations are given here as one is from the city 
garden of Suva, but P. flavescens could be easily seen in 
many other areas. Normally individuals chose open ar-
eas among the tree and bush vegetation. They could fly 
well over large open fields and hover above the grasses.
 P. flavescens is a cosmopolitan species. It was previously 
only reported from the Lau group.

Rhyothemis phyllis subsp. dispar (Brauer, 1867)
Localities: 2, 19.
 The species is a typical inhabitant of stagnant water 
bodies. Males selected sites around the water edge and 
perched on the top of dead twigs exposed to sunlight. 
A freshly emerged female was collected from the top 
of a hill above a large lake. It was perched low on the 
ground at the base of the grass vegetation.
 R. phyllis ranges widely in the SE Asia and the Pacific. 
It forms various subspecies as R. p. dispar is endemic to 
Fiji. Previous records are very rare and no specific loca-
tion has been ever reported.

Tholymis tillarga (Fabricius, 1798)
Localities: 37.
 The single observation comes from an oxbow lake of 
Wainivana River. The individual was observed for few 
seconds perched on the grass vegetation. No further 
records were made although the area was investigated 
continuously during the day. 
 T. tillarga is very widely distributed from SE Asia and 
across the Pacific. A male was previously reported from 
Viti Levu with no specified location.

Tramea transmarina (Brauer, 1867)
Localities: 19.
 The species occurred at similar places as P. flavescens, 
however it is normally observed with fewer individuals 
compared to cosmopolite species. During the current 
research Tramea sp. were observed flying together with 
P. flavescens and were believed to be T. transmarina as 
that is the only species previously reported from the 
genus for Fiji and a male of the same species was col-
lected from the above mentioned locality. At that place 
it chose to perch on the top of dead twigs near water 
edge.
 T. transmarina is known from other Pacific islands, 
like New Caledonia and Kermadec. It was previously 
reported from two authors with no specified locations.

Habitat types
The following types of habitats were considered as odo-

natologically important within the Nakorotubu Range. They 
are arranged according to the visual stimuli that are believed 
to be crucial in habitat selection (commented in Beschovski 
and Marinov 2007) and this arrangement does not necessar-

ily reflect the perceived significance of the habitats. A final 
conclusion must be drawn upon more consistent research 
involving equal amounts of time and effort for all biotopes 
and considering the altitude. Each habitat is described with 
few examples of their occupants and a code name that is 
used later in the discussion. 

H0 Seepage water with almost no visual current flow-
ing through closed forest floor. Inhabited by Melanesobasis 
mcleani, Nesobasis flavifrons, N. longistyla, N. telegastrum.

H1 Springs flowing at the bottom of shady gullies 
between boulders and cobbles thus forming small water-
falls downhill. Inhabited by Melanesobasis corniculata, M. 
flavilabris, Nesobasis comosa.

H2 Streams with scarce submerged aquatic vegetation 
flowing through regions with mixed shade/sunlight areas 
between large boulders. Inhabited by Nesobasis leveri, N. 
longistyla, Procordulia irregularis, Hypothemis hageni.

H3 Permanent pools formed between exposed to sun-
light boulders of streams and rivers. Inhabited by Hemicor-
dulia sp., Diplacodes bipunctata, Orthetrum serapia.

H4 Exposed boulders on river beds and large rocks by 
the banks. Inhabited by Melanesobasis flavilabris, Nesobasis 
eryhrops, N. angulicollis.

H5 Mixed shade/sunlight vegetated areas by the river 
banks. Inhabited by Agriocnemis exsudans, Ischnura heteros-
ticta, Orthetrum serapia.

H6 Permanent oxbow lakes by the rivers with partly 
shaded water edge. Inhabited by Indolestes vitiensis, Agriocne-
mis exsudans, Lathrecista asiatica.

DISCUSSION

In spite of the long history of studies on Fijian odo-
nates dating back to 1867, the species taxonomy posses 
serious problems for any investigator. The great diversity 
of endemic species and morphological forms observed in a 
comparatively small territory among the members of genus 
Nesobasis is probably the biggest challenge. It is, perhaps 
compatible only with the Hawaiian genus Megalagrion 
(Jordan et al. 2003). This makes it impossible to prepare any 
final suggestions about the exact species number inhabiting 
the Fijian archipelago. Moreover, new taxa have been found 
and are under description at the moment (Donnelly, per. 
com.). In Table 98.1 they are listed with abbreviation of the 
possible species name that will be assigned. In the same table 
it is indicated that at least 61 odonate species are known to 
occur on the Fijian islands. This number will surely increase 
in future with more investigations taking place within those 
interesting areas.

The species list provided above contains more than 
50% of the total Odonata fauna known from all islands 
within the Fijian archipelago, some of which are endemic 
to islands other than Viti Levu. If however, only Viti Levu 
taxa (41 species) are included in the analysis the significance 
of Nakorotubu Range increases significantly to containing 
about 78% of the odonate species occurring on the island.
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urgent conservation measures. Such a mapping scheme 
is imperative and must be considered as a baseline for 
any study.

•	 	Combining	the	mapping	scheme	with	environmental	
variables and biological/ecological data for producing 
predictive habitat models for each species. It is 
considered as the pinnacle in the preliminary 
conservation planning process. Predictive habitat 
models could reveal the landscape features that 
approach the individual species requirements to 
the local environment. They, in combination with 
environmental variables and land use data, would 
visualise the potential of the local environment for 
supporting the habitat diversity and related species.

Conservation recommendations
The above points are fundamental questions to be 

answered for any organisation that plans future Odonata 
related activities within the Nakorotubu Range. Unfor-
tunately prior to the clarification of these main points no 
specific recommendations could be made for in situ protec-
tion of Odonata species within the Nakorotubu Range. Any 
specific suggestion requires understanding of the biology and 
ecology of the species and identifying the potential threats to 
their natural habitats. The lack of this data makes it very dif-
ficult to predict the potential threats to odonates inhabiting 
the Nakorotubu Range. During the this survey no significant 
anthropogenic disturbances, like pollution, drainage, inten-
sive harvesting or farming, were recorded. The tracks towards 
the Base camp sites 1 and 2 were reasonably well maintained 
however, some parts were hard to follow and according to 
the local guides were much reduced in size due to under 
exploration. This is a good indication that the Nakorotubu 
Range Odonata possibly experience low human pressure. 
The most worryingsituation was found at the upper section 
of Olou River near the inflow of Wainirea Stream. Some oil-
like spots of unidentified origin were recorded on the water 
surface. The whole section of Olou River from Base camp 1 
site to this point was characterised by intensive algae growth 
which had developed over the stones and some pool-like sec-
tions of the river. It could well be a natural nutrient enrich-
ment or a consequence of effluent waters discharged from 
tributaries of the main river.
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No. Verbatim species Valid species name Verbatim locality Page References

1 Tramea transmarina Tramea transmarina Viti-Inseln 21 Brauer (1867a)
2 Orthetrum sabina Orthetrum serapia? Ovalau 1. Viti-Insel 505 Brauer (1867b)
3 Rhyothemis dispar Rhyothemis phyllis dispar Vanua Balavu 10 Brauer (1869)
4 Pantala flavescens Pantala flavescens Vanua Balavu 10 Brauer (1869)
5 Orthemis pectoralis Lathrecista asiatica Viti Levu 10 Brauer (1869)
6 Diplax trivialis Diplacodes trivialis Viti Levu 10 Brauer (1869)
7 Synthemis 

macrostigma
Synthemis macrostigma Iles Fidji 559 Selys (1871)

8 Hemicordulia tau Hemicordulia tau îles Fidji 256 Selys (1871)
9 Hypothemis hageni Hypothemis hageni Fidji 261 Karsch (1889)
10 Nesobasis erythrops Nesobasis erythrops Iles Viti (Polynésie) LIII Selys (1891)
11 Nesobasis telegastrum Nesobasis telegastrum Iles Viti (Polynésie) LIV Selys (1891)
12 Nesobasis flavilabris Melanesobasis flavilabris Iles Viti (Polynésie) LV Selys (1891)
13 Nesobasis nigrostigma Nesobasis nigrostigma Iles Viti (Polynésie) LVI Selys (1891)
14 Nesobasis longistyla Nesobasis longistyla Iles Viti (Polynésie) LVII Selys (1891)
15 Procordulia 

irregularis
Procordulia irregularis Iles Viti 16 Martin (1906)

16 Diplacodes bipunctata Diplacodes bipunctata Viti 471 Ris (1911)
17 Anax guttatus Anax guttatus Viti 63 Ris (1916)
18 Austrolestes vitiensis Indolestes vitiensis Suva, Fiji Is. 309 Tillyard (1924)
19 Pseudagrion 

pacificum
Pseudagrion pacificum Waidoi Plantation 311 Tillyard (1924)

20 Nesobasis corniculata Melanesobasis 
corniculata

Waidoi River 319 Tillyard (1924)

21 Nesobasis simmondsi Melanesobasis simmondsi Waidoi River 320 Tillyard (1924)
22 Nesobasis comosa Nesobasis comosa Waidoi River 321 Tillyard (1924)
23 Nesobasis angulicollis Nesobasis angulicollis Waidoi River 322 Tillyard (1924)
24 Nesobasis selysi Nesobasis selysi Waidoi River 327 Tillyard (1924)
25 Nesobasis campioni Nesobasis campioni Sigatoka, Viti Levu 329 Tillyard (1924)
26 Nesobasis aurantiaca Nesobasis aurantiaca Sigatoka, Viti Levu 330 Tillyard (1924)
27 Nesobasis brachycerca Nesobasis brachycerca Bua 332 Tillyard (1924)
28 Nesobasis heteroneura Nesobasis heteroneura Waidoi River 333 Tillyard (1924)
29 Agriocnemis exsudans Agriocnemis exsudans Waidoi River 335 Tillyard (1924)
30 Ischnura hetersticta Ischnura hetersticta Sigatoka, Viti Levu 339 Tillyard (1924)
31 Ischnura aurora Ischnura aurora Waidoi Plantation 339 Tillyard (1924)
32 Anaciaeschna jaspidea Anaciaeschna jaspidea Waidoi Plantation 339 Tillyard (1924)
33 Nesobasis leveri Nesobasis leveri Fiji, Nadarivatu 689-700 Kimmins (1943)
34 Gynacantha 

rosenbergi
Gynacantha rosenbergi Fiji Islands 152 Lieftinck (1975)

Table 8.1: Chronological literature review of Odonata records from Fiji.
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No. Verbatim species Valid species name Verbatim locality Page References

35 Hemicordulia hillaris Hemicordulia hillaris Lau IS. Lakeba: Top 
of Tubou Vy.

176 Wise (1980)

36 Tholymis tillarga Tholymis tillarga Fiji. Viti Levu: Suva 177 Wise (1980)
37 Melanesobasis 

maculosa
Melanesobasis maculosa Tavua Dist; 

Waterfall o.5 km. N 
of Waikubakuba

95 Donnelly (1984)

38 Melanesobasis 
mcleani

Melanesobasis mcleani Magodro Dist.; 
Koronubu (10 mi 

S-E of Ba)

96 Donnelly (1984)

39 Melanesobasis prolixa Melanesobasis prolixa (Fijian Islands): 
Moala

100 Donnelly (1984)

40 Nesobasis rufostigma Nesobasis rufostigma Nasivi R 102 Donnelly (1990)
41 Nesobasis flavifrons Nesobasis flavifrons VITI LEVU: 

Waikubakuba
104 Donnelly (1990)

42 Nesobasis ingens Nesobasis ingens VITI LEVU: 
Monasavu

105 Donnelly (1990)

43 Nesobasis recava Nesobasis recava KADAVU: Tavuki 
Rd

106 Donnelly (1990)

44 Nesobasis pedata Nesobasis pedata VITI LEVU: 
Namosi Rd, 
Waidina R

107 Donnelly (1990)

45 Nesobasis flavostigma Nesobasis flavostigma VITI LEVU: 
Wailotua

107 Donnelly (1990)

46 Nesobasis 
caerulecaudata

Nesobasis caerulecaudata VITI LEVU: 
Waikubakuba

108 Donnelly (1990)

47 Nesobasis monticola Nesobasis monticola VITI LEVU: 
Monasavu

111 Donnelly (1990)

48 Nesobasis caerulescens Nesobasis caerulescens VITI LEVU: 
Monasavu

113 Donnelly (1990)

49 Nesobasis malcolmi Nesobasis malcolmi VITI LEVU: 
Waikubakuba

116 Donnelly (1990)

50 Nesobasis au   6 Van Gossum et al. (2006)
51 Nesobasis al   6 Van Gossum et al. (2006)
52 Nesobasis c   6 Van Gossum et al. (2006)
53 Nesobasis f   6 Van Gossum et al. (2006)
54 Nesobasis l   6 Van Gossum et al. (2006)
55 Nesobasis r   6 Van Gossum et al. (2006)
56 Nesobasis t   6 Van Gossum et al. (2006)
57 Nesobasis v   6 Van Gossum et al. (2006)
58 Nesobasis uds1   6 Van Gossum et al. (2006)
59 Nesobasis uds2   6 Van Gossum et al. (2006)
60 Melanesobasis uds   6 Van Gossum et al. (2006)
61 Nesobasis uds3   240 Van Gossum et al. (2008)

(Table 8.1 Contn’d)
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Table 8.2: Total num
ber of Odonata species per locality.
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