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Abstract

During a visit to the coastal regions of Cambodia within the Provinces of Koh
Kong, Kampong Saom, Kampot and Kep within April 12-23, 2010, 59 species of
Odonata were found. Of these, 51 were identified, 2 preliminarily identified (1
by exuviae, 1 to a known species with the valid name unresolved), 1 dubious
(Aciagrion cf. pallidum), 3 not identified (just visual observations) and 2
seemingly undescribed, namely Burmagomphus sp. and Microgomphus sp.
Fourteen species were recorded for the first time for this country, namely
Neurobasis chinensis, Dysphaea gloriosa, Euphaea masoni, Onychargia atro-
cyana, Copera marginipes, Copera vittata, Prodasineura autumnalis Prodasi-
neura verticalis sensu Asahina, 1983, Lathrecista asiatica, Orthetrum chrysis,
Rhyothemis obsolescens, Tramea transmarina euryale, Zygonyx iris malayana,
Zyxomma petiolatum; taking the current checklist for Cambodia up to 83
species. Some features of the collected specimens relevant to their taxonomy
are discussed. Brief field notes are provided and Odonata records enumerated.
The habitats and community of Odonata at the Cardamon Mts. foothills at the
end of dry season are discussed.

Introduction

Due to the very unfortunate history in quite recent past, Cambodia is the least
studied of the Indochinese countries with respect to biodiversity. Until present,
Cambodia misses a checklist of Odonata (Hamaldinen, 2004) and each short
visit of anyone who knows these insects yields new country records. The first
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2 Odonata of the Cambodian coastal mountainous regions

ones for this country were made as early as by Martin (1904) in his paper
devoted to Indochina in general. Distribution of some species were expressed
as “Indo-Chine”, “Indo-Chine francaise”, or “commune en Indo-Chine” and it is
not known if he had seen specimens from Cambodia or not. For some species
he mentioned “Cambodge” and they may be considered as obviously recorded
for the country. These 25 species are: Archibasis oscillans (Selys, 1877), Coe-
liccia octogesima (Selys, 1863) (as “Trichocnemis octogesima Selys”), Orolestes
octomaculatus Martin, 1904 (described in the cited paper from Cambodia),
Aristocypha fulgipennis (Guerin, 1871) (as “Rhynocypha fulgipennis Guer.”),
Heliocypha perforata (Persheron, 1835) (as “Rhynocypha perforata Perch.”),
Euphaea guerini Rambur, 1842, Ictinogomphus decoratus melaenops (Selys,
1858) (as “Ictinus melanops Selys”), Anax guttatus (Burmeister, 1839), Gyna-
cantha basiguttata Selys, 1882, Brachygonia oculata (Brauer, 1878) (as “Micro-
diplax delicatula Selys.”), Brachydiplax sobrina (Rambur, 1842), Camacinia
gigantea (Brauer, 1867), Cratilla metallica (Brauer, 1878) (as “Protorthemis
metallica Brauer”), Hydrobasileus croceus (Brauer, 1867) (as “Hydrobasileus
extraneus Kirb.”), Lyriothemis cleis Brauer, 1868 (as “Calothemis priapea
Selys™), Neurothemis intermedia atalanta Ris, 1919 (as N. intermedia), Neuro-
themis tullia (Drury, 1773) (as “Neurothemis equestris Fabr.” and “Neurothemis
feralis Burm.”), Orthetrum pruinosum neglectum (Rambur, 1842) (as “Orthe-
trum neglectum Ramb.”), Rhodothemis rufa (Rambur, 1842) (as “Erythemis
rufa Ramb.” and “Orthetrum oblitum Ramb.”), Rhyothemis phyllis (Sulzer,
1776), Rhyothemis variegata (Linnaeus, 1763) (as “Rhyothemis splendida
(Ramb.)”), Trithemis pallidinervis (Kirby, 1889) (as “Diplax dryas Selys”),
Urothemis signata (Rambur, 1842) (as “Urothemis sanguinea Burm.”). Of this
list, C. octogesima is as a Malaysian species rather improbable for Cambodia.
“Tramea chinensis Degeer” was also reported, as “.. qui habite a la fois les
Indes orientales et la Chine. Semble commune au Tonkin, en Annam, au
Cambodge”. The name is a synonym of Tramea virginia (Rambur, 1842) but this
Is an East Asiatic species which cannot be common in Indo-China. The record
cannot be attributed to Tramea basilaris burmeisteri Kirby, 1889 (syn. T.
chinensis Burmeister, 1839) either, for “T. burmeisteri Kirby” was mentioned
separately. This record could be attributed to the indeed common Tramea
transmarina euryale Selys, 1878 (confirmed for Cambodia herewith by my
visual observation, see below). Rhyothemis fuliginosa Selys, 1883 is an East
Asian species and is very improbable in Cambodia; nevertheless it was
reported as “Trouvée en abundance au Cambodge, en Annam et au Tonkin”.
This also was obviously a wrong identification, the closest candidate being
Rhyothemis plutonia Selys, 1883, which goes next in the cited paper with the
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following text: “Bengale, Tonkin. Peut étre une petite race de la fuliginosa”.
(Ridiculously, just as Tramea transmarina euryale | only observed, but not
collected R. plutonia, although with less confidence). Of the species specified
by Martin (1904) as “commune en Indo-Chine”, all but Orthetrum glaucum
(Brauer, 1865) have been recorded for Cambodia later.

Only in 1964, Asahina recorded 22 more species for Cambodia (Asahina
1967a), namely: Vestalis gracilis (Rambur, 1842), Libellago hyalina (Selys, 1859)
(as Micromerus hyalina), Aciagrion occidentale Laidlaw, 1919, Aciagrion palli-
dum Selys, 1891, Agriocnemis pygmaea (Rambur, 1842), Ceriagrion cerinoru-
bellum (Brauer, 1865), Ceriagrion olivaceum Laidlaw, 1914, Ischnura senegale-
nsis (Rambur, 1842), Pseudagrion australasiae Selys, 1876, Pseudagrion wil-
liamsoni Fraser, 1922, Gynacantha subinterrupta Rambur, 1842, Brachydiplax c.
chalybea (Brauer, 1868), Brachythemis contaminata (Fabricius, 1793), Croco-
themis servilia (Drury, 1770), Diplacodes trivialis (Rambur, 1842), Diplacodes
nebulosa (Fabricius, 1793), Neurothemis fluctuans (Fabricius, 1793), Neuro-
themis fulvia (Drury, 1773), Orthetrum sabina (Drury, 1770), Potamarcha
congener (Rambur, 1842) (as “Potamarcha obscura (Rambur)”), Trithemis
aurora (Burmeister, 1839), Zyxommoides breviventre Martin, 1921. In that
paper, only 3 species were in common with those recorded by Martin (1904),
namely B. oculata, N. intermedia and N. tullia (as “Neurothemis tullia feralis
(Burmeister)”).

In Asahina’s (1967a) paper, two species remained unidentified: Prodasineura
sp. and Coeliccia sp. Later, in a paper on Thailand (Asahina, 1983), he con-
sidered the species of Prodasineura, with upright spines on prothorax, as P.
verticalis Selys, 1860 but Hamaldinen & Pinratana (1999) claimed it is not
conspecific to that Bornean species. Coeliccia sp. was later described by
Asahina (1984) as C. kazukoae Asahina, 1984. Along with N. i. atalanta, Asahina
(1967a) also reported “Neurothemis intermedia degeneer Selys(?)” based on a
small specimen from Bokor with an extended wing amber. The occurrence of
another subspecies within the range of N. i. atalanta but from a mountain
seems improbable, hence this specimen should be considered as aberration.
There is a problematic species reported by Asahina (1967a), A. occidentale,
which is rare in Indochina, while the very similar Aciagrion borneense Ris, 1911
IS common in dry season. In those early years, Asahina could still confuse
them. Noteworthy that in his later paper (Asahina, 1982) devoted to
Coenagrionidae of Thailand, most specimens of A. borneense were collected
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4 Odonata of the Cambodian coastal mountainous regions

from November to January, the scarce A. occidentale in July and August. The
specimens reported in Asahina (1967a) were collected, at Phnom Penh and
Bokor, on 15 XI and 2 XII, respectively. (Meanwhile, the conspecifity of Indo-
chinese specimens referred to as A. occidentale and the true Indian A. occi-
dentale was doubted by Hamalainen, 2001.) Therefore, among the Cambodian
Odonata we should list A. occidentale with caution.

The paper by Martin (1904) provided no Cambodian localities. Asahina’s (1964)
paper was based mostly on specimens collected by an expedition by Osaka
University at Chéko on the western coast of the bay of Kampong Saom. (This
locality is not found in general maps; in the internet | found different localities
with this or similar names but one option, the village of ‘Phnum Cheko’ with
coordinates of 103° 25" E, 10° 53" 0" N, points somewhere about the right
place, close to a settlement named Thma Sa in Google Earth and Srae Trav on a
map by Periplus Travel Maps (3" edition). A forested mountain is seen in
Google Earth somewhat NW of this place.) Some specimens from Phnom Penh,
Angkor Wat, Bokor and Oudom were also included.

Furthermore, Cambodian specimens of Ceriagrion malaisei Schmidt, 1964 we-
re mentioned in Asahina (1967b) from Kiri-Rom and the presence of “Euphaea
g. guerini” in Cambodia noted in Asahina (1985b).

The above Cambodian records were seemingly summarised by S. Tsuda in his
country lists (Tsuda, 1991; 2000), which are identical and include 36 species.
For some reason he did not include 17 species reported by Martin (1904): C.
octogesima, R. fulgipennis, R. perforata, I. d. melaenops, A. guttatus, G. basi-
guttata, B. chalybea, B. sobrina, C. servilia, D. trivialis, H. croceus, L. cleis, N.
tullia, O. p. neglectum, R. rufa, R. variegata and T. pallidinervis. There could be
doubts in Martin’s identification of some species, such as C. octogesima or A.
fulgipennis, but hardly for all of those missing from Tsuda's list. Those
omissions resulted in erroneous claims of first Cambodian records for some of
those species by Kosterin & Vikhrev (2006) and Benstead (2006). Tsuda (1991;
2000) included also Copera ciliata (Selys, 1863), Pantala flavescens (Fabricius,
1798) and Trithemis festiva (Rambur, 1842) and | failed to trace the source of
their inclusion.

There were four recent short reports concerning the results of tourist trips to
Central Cambodian Plain, mostly to Angkor Wat and also to Lake Tonlesap and
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Phnom Penh. Donnelly (2000) added P. flavescens and mentioned an obser-
vation of a dragonfly which reminded him Rhyothemis regia (Brauer, 1867), but
he was far from being sure, so this cannot be regarded as a record of this
species for the country. Kosterin & Vikhrev (2006) reported Heliocypha biforata
(Selys, 1859) for the Ban Pakkard [Pailin] border cross (neither of these place
names being mentioned in the publication) and Lestes concinnus Hagen in
Selys, 1862, Aciagrion borneense, Agriocnemis minima Selys, 1877, Agrio-
cnemis nana (Laidlaw, 1914), Ceriagrion praetermissum Lieftink, 1929 for the
Siem Reap / Angkor Wat surroundings. They also reported C. ciliata. Simul-
taneously, in the same issue of ‘Malangpo’, Benstead (2006) reported Para-
cercion calamorum dyeri (Fraser, 1919), Ceriagrion auranticum Fraser, 1922,
Pseudagrion rubriceps Selys, 1876, Ictinogomphus rapax (Rambur, 1842),
Acisoma panorpoides Rambur, 1842, Pseudothemis jorina Forster, 1904, plus A.
minima along with Kosterin & Vikhrev (2006), as a result of his visits to Angkor
Wat / Siem Reap, Tonle Sap and Ang Trapeang Thmor. Finally, this year H.-J.
Roland & U. Roland (2010), visited 13 localities in Central Cambodia in
February and added records of Aethriamanta aethra Ris, 1912, Aethriamanta
brevipennis (Rambur, 1842), Aethriamanta gracilis (Brauer, 1878) (a rather
surprising Malaysian species identified by a photo), Brachydiplax farinosa
Krueger, 1902 and Rhyothemis triangularis Kirby, 1889, and also mentioned a
specimen suspicious to a very improbable Neurothemis ramburii (Brauer,
1866).

Hence, to April 2010, 69 species (excluding T. virginia, R. fuliginosa, R. regia
and N. ramburi) were recorded in the Kingdom of Cambodia, of which presen-
ce of A. occidentale, C. octogesima and A. gracilis would better be confirmed. It
Is striking to what small extent the species lists in the above cited reports
overlap, showing how far from saturation our knowledge still is.

Such a paucity of data of Odonata for such a potentially dragonfly-rich country
calls for further research. In this situation it was tempting to make several trips
to the most promising Cardamonian area in the southwest of the country. The
first one has been undertaken in April 2010 and is reported in the following.
Some of the sites visited were on protected territories, of regime and borders
of which | was not fully informed. Therefore, collections in those areas were
restricted to few voucher specimens inevitable for species identification, while
specimens identifiable in the field were where possible registered through
photographing. The photos are to be soon available at http://asia-dragonfly.
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6 Odonata of the Cambodian coastal mountainous regions

net and at my site at http://pisum.bionet.nsc.ru/kosterin/odonata/odonata.
htm.

Area

First | have to make a reservation on the toponymy. There are two systems of
European spelling: that of a French origin with extensive use of diacritical
marks and the other, using plain Latin letters (but the spelling is different) and
accepted in English literature and road signs. In the latter system the important
word denoting a mountain or hill is spelled in two alternative ways: ‘phnom’ or
‘phnum’. Both systems are found in maps (e. g. in the article ‘outline of Cam-
bodia’ in Wikipedia). Below | will use the latter system (and the version
‘Pphnom’), sometimes referring to the synonyms in the former system.

The coastal regions of Cambodia mostly belong to the Cardamon (or Carda-
mom, or Kravanh, or Kravanh) Mts., which stretches from north west to south
east, along the coast and its spurs. This is a gentle range with the highest
summit of Phnom Aural (1,813 m above sea level) situating quite far away from
the sea. The coast along the western part of the main range belongs to Trat
Province of Thailand, a situation that makes the western Cardamons within
Cambodia scarcely accessible. The 500 m wide stripe of the Cambodian
territory along the border was logged, burned out and mined in 1985-1989
according to the so-called ‘K5 plan’ against Khmer Rouge guerilla based in the
Thai territory, that was a big impact upon nature. In Google Earth this stripe is
still traced as mostly occupied by arable land. The south eastern offshot of the
Cardamons is known as the Elephant Mts. or Damrei (Damrei) Mountains: this
Is quite a high ridge with rather a steep south slope facing the sea and the
summit of Phnom Bokor (1,081 m a. s. I.). The Cardamons are mostly formed
by sandstone, outcrops of which in the main river valleys form a series of
rapids and low waterfalls and look like ladders of almost horizontal dark-grey
plates, on the day surface speckled with curious round holes of different sizes
formed as a result of erosion with participation of separate stones. In the Koh
Por River valley, we noticed presence of some calcareous rocks in some bluffs.
On Phnom Bokor, limestone is more extensively present as is well observable in
places where road constructions are going on. We also visited the hill at Kep
Town (Kep Province) at the very east of the Cambodian coast, which was
formed by limestone but does not belong to the Cardamons.

Running along the mountains formed by soft sandstone, the very coast is
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extremely flat and filled by alluvium. As a result, the major rivers (from West to
East: Koh Por, Tatai, Areng, Preaek Piphat, Srae Ambel, Prek Thom), descending
from the Cardamons through rocky valleys, form huge (long and wide) branchy
estuaries as they enter the coastal plain, affected by tide and having partly a
brackish water. Only at the Thai and Vietnamese borders, at Cham Yeam and
Kep, respectively, sandy beaches are found; in the latter case this may be
connected with the limestone nature of the coastal hills that form a steeper
slope to the sea. All over the region, the ground is represented by red laterites
(so that roads in the dry season look like brick graveled with claydite).

Most of the Cardamons are still covered by the primary dipterocarp tropical
forest (there is information which | cannot check that this is its second largest
primary forest massif in the Indo-Australian region). The higher elevations are
occupied by the zone of low and thick mountain forest and even savannah-like
open areas on the plateaux. There are forest swamps (most fruitful odonate
habitats) and rivers with black water; but this time we did not penetrate so
deep into the Cardamons to see these most interesting communities.

There is a great effort to protect these forest massifs which are now attributed
to a series of protected areas of different status: Central Cardamonian
Protected forest (mostly within Prusat Province), Southern Cardamonian
Protected forest (Koh Kong Province), Phnom Samkos Wildlife Sanctuary
(Prusat Province), Phnom Aural Wildlife Sanctuary (Kampong Speu Province)
and Botum Sokor National Park (Koh Kong Province). With construction of the
impressive 1.9 km long bridge (said to be funded mostly by casinos) through
the wide estuary of Koh Por (Stung Koh Kong) in 2005, and opening in 2008 of
the last bridge at the National Highway 48 (NH48), ‘the Carmdamonian Road’
going through the Cardamons, the area becomes easily accessible and hence
very vulnerable. The road surroundings were denoted as ‘Koh Kong Conser-
vation Corridor’ as logging and other development is prohibited along it; this
road serves as the border between Southern Cardamonian Protected forest
and Botum Sokor National Park. The entire Elephant Mts. (within Kampot
Province) range belongs to Preah Monivong National Park (colloquially known
as Bokor National Park). However, the conservation situation of these
seemingly unspoilt mountains is alarming. Cambodia suffers from shortage of
electric power, so there are plans for the construction of at least three
hydropower stations on the Koh Por, Tatai and Srae Ambel rivers. Indeed,
construction on the Koh Por has already started by a Chinese company
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8 Odonata of the Cambodian coastal mountainous regions

(blacklisted by conservation organisations), so the once crystal clear water of
this river is now brownish.

The flat coast and the estuaries are covered with an enormous area of
mangroves. Hence, Koh Kong Province is a unique place in the world where the
full catena of biocenoses from hilltops to mangroves is still existing.

The Kampong Saom Peninsula (Kampong Saom or Sihanoukville Province)
retains few habitats for wildlife, mostly within the peninsular Ream National
Park. The peninsula is occupied by arable and waste lands, oil palm plantations
and some eucalypt stands.(Noteworthy and fortunately, there are very few
Gewea plantations in the entire area.).

The plateau at the top of Elephant Mts. (Kampot Province) is covered with
coppice, if not to say elfin wood, of a mountain forest, with participation of
small pines. It almost permanently enjoys cool weather and so is being
immersed into mist. The top of Pnom Bokor is open with bushes alternating
with rocks outcrops and grass/fern/club moss communities looking, especially
In mist waves, quite like an alien planet.

Kep (Kep Province) is surrounded with rice fields but the very town is just
several streets, hidden among vegetation, along the coast and around the hill,
which retain primary forest within a small Kep National Park.

Weather

We (me and my companion Natalya Priydak) hoped to get to the area at the
very beginning of the rainy season. The monthly precipitation for Phnom Penh,
as seen in Wikipedia, forms rather a smooth histogram, with 74 mm in April
(compare to 40 mm in March, 134 mm in May, 7 mm in January and 257 mm in
October); the annual sum is 1,407 mm while the SW slope of the Cardamons
gets up to 5,000 mm (the NE slope - just 1,000-1,500 mm). In the Atlas of the
Dragonflies of Thailand (Hd&malainen & Pinratana, 1999), the flight period of
most of the lotic species was said to start in April. In fact, our visit happened to
take place at the very end of the dry season, the hottest period of the year. We
had information on the temperature only for April 13 and 14 at Koh Kong, and
it was 39 and 37°C, respectively. In fact, this dry season was not like that which
can be observed in Central Thailand in midwinter: everything was green,
including grass at roadsides and wasting lands; young leaves and sprouts were
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seen everywhere on trees; and in almost half of the days (April 14-15 and 17-
18) we had have at least some rains, accompanied with thunder, in the eve-
ning, while April 19 and 22 were mostly overcast and rainy. But these pre-
cipitations resulted just from local evaporation. The dry season was obvious as
shown by the shortage of water in even the major rivers, while small rivers and
all brooks were entirely dry even in the forest depth, so that some of the
scarce demoiselles had to guard dry rocks. At the same time, the rather intense
emergence of Dysphaea gloriosa Fraser, 1938, Prodasineura autumnalis (Fra-
ser, 1922) and two gomphid species witnessed in Koh Kong Province suggests
that at least some rheophilic species started getting on wing in advance of the
monsoon rains.

Mr. Alan Andrews at Koh Kong informed us that the rain season in the area
starts abruptly at any time within the two last weeks of April and first week of
May and is manifested by torrential rains which may last for weeks and make
forests full of water (so there was some probability for us to catch their onset).
The end of the rain season was also told to be more or less abrupt and occurs
somewhat around October. At the same time, Dr. Nikolay Doroshenko at Siha-
noukville told us that the onset of rains is more or less gradual. The seeming
controversy may be interpreted by that Mr. Andrews told us about the very
summer monsoon while Mr. Doroshenko meant all precipitation including the
local one. Then, it is not excluded that the amount of this local precipitation
indeed increases along the coast from north-west (i. e. from Koh Kong) to
south east: we saw the rice fields at Tatai village (not far from Koh Kong) to stay
absolutely dry while at Kep some were already green and the peasants started
to plough up others with buffalo pairs; and a tiny forest brook at the Kep hill
had running water.

Anyway, the so contrasted seasons make it difficult to select the best time for
an odonatological survey (needless to say it is necessary to make those in
different seasons); perhaps this is November, just following the end of the rain
season. My next trip is planned at this time. The period of this our visit
appeared to be worst with respect of odonates; yet it was interesting to
characterise their aspect in this period. Upon these circumstances, we found
logical not to attempt long examination of any site but rather to overview in
short many sites along the coast to learn what the area is and where it will be
convenient to conduct thorough search in future.



10 Odonata of the Cambodian coastal mountainous regions

Field notes

They are delivered below more or less in a geographical (from NW to SE)
order, which coincides with the chronological one except for four inversions.
Asterisks (*) indicate species not hitherto recorded for Cambodia at their first
record during the trip.

April 12: Peam Krasaop National Park.
A sunny and hot day.

In the middle of this sunny and very hot day we entered Cambodia through
Cham Yem border pass and proceeded to the Peam Krasaop National Park at
the village of Boyeng Kayak or Ang Kayak (pronounced rather as “Ban Kachan”
by local people), south of Koh Kong. This national park embraces vast man-
groves and has a system of elevated walkways going through (Fig. 1). Insects

Figure 1. Mangroves as seen from elevated walkways at Peam Krasaop National Park.

seemed to be very scarce there. There was a road going along an embankment
that divides large mangrove trees growing from water and a marsh covered
with bushes of another mangrove species; at the end of the road, next to
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mangrove trees there was a small marketplace. Right in front of it, three
individuals of *T. t. euryale were found foraging until twilight at 17 hr. They
were identified visually by the narrow triangular dark basal wing spot. Not a
single dragonfly was observed elsewhere above the road. | passed along it
towards the village. The marshy land was divided into squares by high roads
accompanied with ditches, it looked once inhabited but abandoned. At ca
16:30 | reached an area covered with dense thickets of bushes and high
halophytic Acropteris ferns and scarce tall ‘normal’ trees (Fig. 2) and found a

Figure 2. Transition
from halophylic
shrubbery to forest
at Boyen Kayak
village, where first
common dragon-
flies appeared.

path through. Going for some distance, | saw a female T. tillarga (Fig. 3, right
below) and a male N. fluctuans (Fig. 3, left and right above). At the very village
| found a small pond with grassy banks looking good for Agriocnemis, but there
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12 Odonata of the Cambodian coastal mountainous regions

were only another male of N. fluctuans. All the area looked more or less saline;
not a single odonate of quite a number of species adapted to such habitats
was observed and the few ones encountered were most probably migrants
from mainland.

i A :
Figure 3. Common dragonflies seen at transition from halophylic shrubbery to forest at
Boyen Kayak village: left and right above, male Neurothemis fulvia; right below, female
Tholymis tillarga).

April 14. Surroundings of Koh Kong.
A sunny and hot (+37°C) day, with some thunder and several raindrops in
twilight.

This day surprisingly appeared to be the Khmer New Year. Children and
foreigners painted faces with a white dye and children poured water over
passers-by. We rented a motorbike and inspected the town of Koh Kong
(Krong Koh Kong, or Koah Kong) and its surroundings. Above street No. 3 an
individual of R. phyllis or variegata was fluttering. We visited one of the first
outposts of saline marshes on the way to Peam Krasaop, near the Muslim
cemetery, being a shallow, half-dried pool with some Eleocharis-like rush and
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some Cyperaceae with partly sandy, partly muddy banks somewhere tinted
white with salt, surrounding by shrubbery. No odonates were present. A
roadside ditch with grassy banks at the southern margin of Koh Kong offered a
common set of secondary habitat dragonfly species: N. tullia numerous, N.
fluctuans second abundant (females were also seen), C. servilia and B. chaly-
bea abundant, there was one individual of R. phyllis or variegata? and A.
panorpoides; at the same time, of damselflies only a female I. senegalensis was
collected.

There was a good series of different pools and shallow ponds aside the main
road to Phnom Penh (NH48), left after ground excavation during the road
construction, mostly with grassy banks or even emerging grass. The most
abundant species at all of examined ponds were N. tullia and C. cerinorubel-
lum. At seemingly the best habitat, a large grassy wetland with floating
(quaking) bog that appeared to hide some large waders, these two species
were the only odonates found. At other pools examined, N. fluctuans and D.
trivialis were added. On a medium-sized pool with emergent grass, D. nebu-
losa were common and a male T. pallidinervis was perching on a stalk; there |
also collected a female T. tillarga.

We proceeded to the bridge to a river arm, surrounded by tree mangroves,
with participation of the Nypa fruticans palm, emerging from mud with some
pools. At the edge of these mangroves we at last saw dragonflies: just several
D. trivialis. They were also present at a nearby large, open almost dried marsh
with sedge tussocks (Fig. 4), where | collected a mature (with blue ground
colour) male of A. borneense, the only specimen of this common dry season
species of our trip. Behind the bridge, the road started to ascend gently; it was
surrounded by a grassy marsh (no odonates) and accompanied at its side by a
tiny brook flowing among tall grass through a series of shallowest pools. There
| found, at last, such usually common species as |. senegalensis, A. pygmaea, O.
sabina (each represented by one male) and of course the actually common C.
cerinorubellum, N. tullia and N. fluctuans.
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Figure 4. A dried marsh at mangroves along a river arm 4 km SEE of Koh Kong, where
Aciagrion borneense and Diplacodes trivialis occurred.

April 13. Koh Por Waterfalls.
A sunny and extremely hot (+39°C) day.

This was our first trip into the vast primary forests on the Cardamon foothills.
We hired a motor boat with a boatman and for an hour went upstream the
huge estuary of Stung Koh Kong. Its flat banks were for long distance covered
with mangroves, with very abundant Nypa, while the surrounding hills were
covered with vibrant primary forests. Population was very scarce: few
fishermen huts and one village. After quite a distance the estuary narrowed
and the forest descended to the very banks where sandstone rocks appeared.
We passed a pier from where a dreadful large red road started, recently made
to the dam being constructed upstream, 6 km NNW. Then we passed the
junction of two large rivers and entered the left one Koh Por (none of the
maps we got provided names for rivers, even large ones). Soon, at ca 9:40, the
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navigable part of the river ended: we arrived to our destination, giant
sandstone plates upon which the river descended through rapids. The river
had not so much water, which had a brownish colour due to the dam con-
struction upstream. There were two series of low waterfalls (Fig. 5) in about

Figure 5. The lower Koh Por Waterfall.

1.5 km from each other. The rocky valley was very wide, the huge sandstone
plates supported sparse bush vegetation, where Melastoma (which was in-
tensively flowering), and some Myrtaceae (?Acmena, with white inflorescen-
ces somewhat resembling Ledum) and some others, being most conspicuous.
Many bushes resembled willows to some extent, and from the first glance this
large mountain river valley resembled one in high latitudes, but the jungle on
the slopes left no doubts where we were.
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Figure 6. Orthetrum chrysis, males, at the lower Koh Por Waterfall.

Within 9:40-16:00 we examined the valley between the lowermost rocks to
the second waterfall step and the lowermost valley of the left tributary of the
main river. There were few worn out butterflies. Noteworthy there were no
mud-puddling butterfly males on the moist ground (bare one Euploea sp.)
indicating the males did not need any more salt for the sperm formation, that
Is, their breeding season had been ceased. Odonates were not abundant
either. Most common were libellulid males that were guarding sandstone
plates with round holes filled with black water. Of those, most numerous were
*Orthetrum chrysis (Selys, 1891), equally frequently perching on branches or
stone surface (Fig. 6). Less abundant but common were T. aurora, followed by
the very bright (that is fully mature) males of *Lathrecista asiatica (Fabricius,
1798), which perched only on dry branches (Fig. 7). N. fluctuans were quite
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Figure 7. Lathrecista asiatica, a male, at the lower Koh Por Waterfall.

common  everywhere
and N. fulvia less fre-
quent (Fig. 8); these two
species did not seem to
guard water holes or
their vicinity. Twice on a
dry rocky bed I noticed
O. sabina; and saw,
quite repeatedly for a
long time, at least one
individual of P.
flavescens soaring over
broad heated rocks.

Figure 8. Neurothemis
fulvia, a male, at the lower
Koh Por Waterfall.

=
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Several times in the morning and a couple of times in the midday, from bushes
growing on side rock plates of the valley we scared teneral medium-sized
odonates which flew to higher tree branches and escaped from the net. Once |
noticed what | thought to be a brown hawk fly having captured such a teneral
dragonfly and sat on a bush branch, and spotted them. In fact it appeared to
be a male *Dysphaea gloriosa that had captured a very teneral, soft and not
yet coloured, female of the same species. Hence these were D. gloriosa that
emerged quite actively. Meanwhile mature males of this species appeared to
perch on boulders or sticks (with about the same frequency) near or among
the troubled river waters. They showed impressive saturated colours between
deep amber and ebony, but not yet a full extention of the body pattern sug-
gesting they were young. They were quite alert: attempts to photograph a
male made him fly for several metres for another perch, until | found that |
followed the male over and over along the same chain of perches. This was
exactly the behaviour described for males of Bayadera and Dysphaea by Fraser
(1934). Another species frequently seen near the river was Prodasineura,
represented by very soft teneral individuals flying from water weakly but quite
high in the air. | collected one female which was too teneral to identify by
coloration and the shape of prothorax, which was rather deformed, but this
must be P. autumnalis found later, also emerging, in other localities of Koh
Kong Province.

Figure 9. Exuviae of Zygonyx iris malayana on the cellar of a niche behind the lower Koh
Por Waterfall.
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There were also remnants of unseen species. The lower waterfall fell from a
very broad horizontal sandstone plate hanging over large niches. The river
itself was not so broad this time but should be much wider in summer. On the
horizontal celling of the largest niche, formed by the mentioned plate, there
were attached about 10 exuviae of Zygonyx, which must be *Zygonyx iris
malayana Laidlaw, 1902 (Fig. 9). They were old and mostly broke when col-
lected. They should have been preserved when the river was broader and the
niche was behind the waterfall;, most probably they retained while the
dragonflies themselves ended their life. At the same time, on a horizontal
slimy surface of a wet stone near the actual waterfall there was one exuvia of
a small gom- g™ T A . T

phid; it could >
not  ‘survive’
higher water le-
vels as situa-
ted in the close
vicinity of the
torrent and was
obviously fresh.

X o

Figure 10. Habitat
of Coeliccia kazu-
koae: a shady
rock sipping with
water at Koh Por
Waterfalls.
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The left valley board at the lowermost rapids had two high shady bluffs
seeping with water. One was small, hidden in vegetation, formed by rocks and
ground (Fig. 10). In its lower part | found two males of C. kazukoae (Fig. 11). As

Figure 11. Coeliccia kazukoae, a male, at a shady rock sipping with water (Fig. 10) at Koh
Por Waterfalls.

typical for the genus, they perched on leaf tips close to the ground, made very
short hunting flights and were not at all cautious. Nearby | collected a mature
male of *Copera vittata (Selys, 1863). The other bluff was large and rather
open. Although looking very promising, it provided no odonates, perhaps due
to being too open.
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