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Abstract

Dragonflies were surveyed at 33 sites across the territory of Hong Kong Special Ad-
ministrative Region over the period 2016-2017. Surveys included identification of
larvae, exuviae and adults, and involved 92 separate site visits. The chosen sites
covered the whole spectrum of dragonfly habitatfs in Hong Kong, with the exception
of actively managed fish ponds and reservoirs. Twenty-two of the study locations
had been identified as key dragonfly sites by Wilson (1997a). An annotated check
list of Hong Kong Odonata was compiled, listing 128 taxa. Comparison of local dis-
fribution of dragonflies during the present study with that recorded by Wilson (1997a)
indicated that only three species had undergone significant decline in the intervening
two decades, while several others (including the conservation-significant Morton-
agrion hirosei Asahina, 1972 and Orthefrum poecilops Ris, 1919) had considerably ex-
tended local distributions. Twenty-eight species of particular conservation importance
for Hong Kong were identified and ranked, using a species conservation value as-
sessment metric.

Key words: Hong Kong, Odonata, distribution status, conservation significance, species
assessment metric

Introduction

The Hong Kong Special Administrative Region (HKSAR) is an area of rugged hills and
islands lying just south of the Tropic of Cancer on the coast of southern China. It oc-
cupies a land area of 1,100 km? and has a subtropical monsoon climate. The Hong
Kong Odonata fauna currently stands at around 122 species, rising to 128 when his-
torical species records for which there are no recent confirmations are included.
This compares well with the total of approximately 160 species in Taiwan (Lin 2016)
and the approximately 170 species in Hainan (Reels & Zhang 2015), both of these
nearby islands being more than 30x larger than the territory of Hong Kong (36,200 km?
and 33,900 km? respectively); and is roughly half the number (ca 250 species; this figure
is likely to have increased in recent years following work by Zhang (e.g., Zhang 2019)
and others) known from adjacent Guangdong (Wilson 2014), one of the most species-
rich provinces of China, with a land area more than 160x greater than that of Hong Kong.
The vast majority of species known from the Hong Kong Special Administrative Region
are of Oriental provenance. About thirty Hong Kong species (nearly half of which are in
the Gomphidae) are restricted to southern China.
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All lenfic and lofic freshwater habitats in Hong Kong, from temporary rain pools to
big reservoirs and from tiny forest seepages to large lowland streams, are utilised
as breeding and larval habitat by different odonate species. Two Hong Kong species,
Mortonagrion hirosei and Orthefrum poecilops, are able to breed in brackish coastal
mangroves and reedbeds, and are essentially restricted to these habitats.

Prior to the 1990s, dragonflies had only been studied sporadically in Hong Kong, com-
mencing in the 1850s and culminating in the work of the Japanese odonatologist
Syoziro Asahina in the 1960s and 1980s. Several species recorded in Hong Kong during
this long period have not subsequently been recorded, but in most cases it is not
possible to know whether this is due to errors of identification in the historical record
or genuine local extinction. Since the early 1990s, however, there has been continuous
and growing study of the local odonate fauna, beginning with the work of Keith
Wilson. Two general frends can be surmised; both are related to habitat change. The
drastic reduction in lowland wetlands such as active or abandoned fish ponds, rice
paddies and wet vegetable fields that has occurred over the last few decades, through
rapid changes in human land use, must inevitably have impacted negatively on the
many pond and marsh species which breed in these habitats. Similarly, lowland
riverine species will have been badly affected by the unfortunate practice of chan-
nelising streams and rivers across Hong Kong and the stripping out of riparian vegetation
along river banks. The extent of these impacts is not possible to quantify, but it is in-
tuitively obvious that the more habitat that is lost, the worse the impacts will be. The
second trend is of an ongoing recolonisation of Hong Kong by forest-associated dra-
gonflies as woodlands in the territory continue to grow back and mature. Wilson (2014)
argued that more than 20 large, strong-flying forest anisopterans first recorded in Hong
Kong after 1990 were genuine new arrivals (as opposed fo having been historically
overlooked), recolonising from forested areas of Guangdong due to recent forest re-
covery in Hong Kong after a thousand years of severe anthropogenic deforestation.
Several more forest species — notably in Gomphidae and Cordulegastridae — have
recolonised since 2014, along with a number of libellulids.

Habitat loss is the major threat to Hong Kong dragonflies. As noted above, this is a
particular problem for species of open lowland wetlands, although many species de-
pendent on these habitats are regionally ubiquitous and of low conservation concern.
Ponds and marshes in Hong Kong tend to occur outside of the protected Country Parks,
or within Country Park Enclaves, making them particularly vulnerable. Actively farmed
fish ponds are still quite abundant, particularly in the northwest New Territories, but
are of far less value as dragonfly habitat than disused fish ponds in which rooted, sub-
merged macrophytes and floating vegetation are established. Such ponds, which
can support very diverse dragonfly assemblages, are very rare in Hong Kong. Similarly,
lowland rivers with natural substrates and riparian zones are increasingly scarce as
Hong Kong's Drainage Services Department continues its practice of channelising
all natural waterways outside of the protected areas system, leaving them habitable
by only the most tolerant and ubiquitous species. The majority of forested hill streams,
trickles and seeps, however, are located within Country Parks and in consequence
enjoy a degree of protection.
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Hong Kong Odonata and assessment of their local conservation significance

In 1997, Keith Wilson published an important paper on the status and distribution of
Hong Kong dragonflies in the Memoirs of the Hong Kong Natural History Society (Wilson
1997a). This paper summarised the key findings of Wilson's studies of the Hong Kong
odonate fauna over the period 1991-1997, a period which had seen the publication
of the first guide book on Hong Kong dragonflies (Wilson 1995a) and the expansion
of the Hong Kong check list by 70%, including several new taxa described by Wilson
(Wilson 1993, 1995b, 1996, 1997b, 1997c). In addition to providing an up to dafe check
list of species, Wilson (1997a) also identified 32 species of conservation interest (eight
taxa thought to be endemic and 24 internationally or regionally rare species with
restricted distributions in Hong Kong).

In April-July 2016 and May-June 2017, the author was employed by the School of Bio-
logical Sciences, The University of Hong Kong, to undertake surveys of dragonflies across
Hong Kong, one objective of which was to reassess the status of the Hong Kong species
of conservation interest (Reels 2018). Larvae, exuviae and adults were surveyed, in
a fotal of 92 field surveys (at 33 sites distributed across the territory of Hong Kong),
as described by Reels (2018). Larval sampling was particularly useful for detecting
the presence of gomphids, many species of which can be highly elusive as adults.
Some of the recorded species are documented in 'Appendix Species'.

Each of the 23 "key dragonfly sites" identified by Wilson (1997a) was visited at least
once in the present study (one site, Kau Sai Chau Pond, was not found by the author
but was relocated by Keith Wilson in a visit in June 2018). In addition, a further 11 wet-
land sites were surveyed on at least one occasion. Site details are given in Appendix 1
and Figure 2 in Appendix as well as in 'Appendix Habitats'.

Number of dragonfly species recorded from Hong Kong

An unimprovable summary of the history of dragonfly recording in Hong Kong, from
1854 to 1997 is provided by Wilson (19974, pp. 1-2), and is not repeated here. Prior to
the work of Wilson, who commenced his studies of Hong Kong Odonata in 1991, the
most up fo date check list of Hong Kong damselflies and dragonflies was that produced
in two parts by Asahina in the late 1980s, which listed 25 species of Zygoptera (Asahina
1987) and 38 species of Anisoptera (Asahina 1988) — a total of 63 species. Wilson (1995q)
extended this to 105 species (33 species of Zygoptera and 72 species of Anisopteral).
This vast expansion was predominantly an outcome of Wilson's own work in the early-
fo mid-1990s but also included the reinstatement of one species inadvertently omit-
ted by Asahina (1988), the acceptance of several other faxa records made by Lai
(1971) that Asahina had apparently regarded as unsafe, and a small number of newer
records made by contemporary workers (details in Table 2). Wilson (1997a) dropped
three taxa (Devadatta argyoides (Selys, 1859), Gynacantha hyalina Selys, 1882 and
Orthetrum testaceum (Burmeister, 1839)) from the check list, and Wilson (2004q) like-
wise dropped Asiagomphus sepfimus (Needham, 1930). Nevertheless, the total number
of accepted species, particularly anisopterans, continued to rise steadily.

In 2017, after field and laboratory work was completed for the present study, the Hong
Kong total stood at 124 species (38 zygopterans and 86 anisopterans — almost a
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doubling since 1988 (Figure 1). Twenty years earlier, Wilson (1997a) listed 107 species
from Hong Kong, one of which was subsequently dropped, so the adjusted total was
106 (35 zygopterans and 71 anisopterans). Hence, in the period 1997 to 2017, the number
of known species increased by 16% overall. Number of Anisoptera species increased
by 20% and of Zygoptera by 8.6%. A further four species of Anisoptera (Polycantha-
gyna ornithocephala (McLachlan, 1896), Stylurus clathratus (Needham, 1930), Indo-
themis carnatica (Fabricius, 1798) and Orthefrum albistylum (Selys, 1848) have been
recorded in Hong Kong since 2017.

140 —— Odonata
—e— Anisoptera
120 —¥— Zygoptera
100
80
60
40
20
0 L} L] L] L} L] L} 1
Wilson (1995a) Wilson (2004) Present study (2017)
Asahina (1987 & 1988) Wilson (1997a) Tametal. (2011) Latest (2019)

Figure 1. Cumulative number of Odonata species listed from Hong Kong, 1987-2019.

At the higher taxonomic level, in the check list provided by Wilson (1997a) 14 Odonata
families were represented (adjusted with reference to Dijkstra et al. (2013, 2014)),
while 15 families are currently represented, the family Cordulegastridae having been
added to the Hong Kong list in the form of a single taxon, Anotogaster sp. cf klossi
(Table 2). Species additions have been made to five other families, most notably Gom-
phidae, Libellulidae and Aeshnidae, (of which five species have been added, raising
the proportion of the Hong Kong fauna represented by this family from 8.5% to 11.7%).
The odonate fauna remains dominated by Coenagrionidae (Zygoptera), Gomphidae
and particularly Libellulidae (Anisoptera), the latter accounting for 35.8% of species in
1997 and 34.7% in 2019. Anisopteran species now account for 70.3% of the total, up
from 67% in 1997, with a concomitant reduction in the proportion made up by Zygo-
ptera of from 33% to 29.7%. (Table 1).

It should be noted that the calopterygid Matfrona basilaris Selys, 1853, added to
the most up to date check list, is a recently discovered historical record, dating from
over a century ago (Seehausen, 2014), rather than a newly recorded species. It
would therefore have appeared on earlier check lists had the existence of the
record been known.
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Hong Kong Odonata and assessment of their local conservation significance

Table 1. Species composition by suborder and family of Hong Kong dragonflies, 1997
and 2019

1997 2019

Sub-

order Family No. spp. % of total No. spp. % of total

Zygoptera 35 33 38 29.7
Philogangidae 1 0.9 1 0.8
Calopterygidae 2 1.9 3 2:8
Chlorocyphidae 1 0.9 1 0.8
Euphaeidae 2 1.9 ») 1.6
Lestidae 2 1o 2 1.6
Megapodagrionidae 9 1.9 2 1.6
Coenagrionidae 14 132 16 12.5
Platycnemididae 7 6.6 % 5.5
Platystictidae 4 3.8 4 3.1

Anisoptera 71 67 90 70.3
Aeshnidae 2 8.5 15 1.7
Gomphidae 16 151 21 16.4
Cordulegastridae 0 0 1 0.8
Macromiidae 4 3.8 4 3.1
Corduliidae 4 38 4 3.1
Libellulidae 38 358 45 35.1

106 100 128 100

Status and distribution of dragonfly species recorded from Hong Kong

The species check list provided in Table 2 is based on that given in Tam et al. (2011)
and the subsequent additions listed in Leung & Tam (2016). The species name
Aciagrion fillyardi Laidlaw, 1919 is corrected to Aciagrion approximans (Selys, 1876)
following Kosterin et al. (2014). Three species of Zygoptera formerly placed in Coen-
agrionidae and Protoneuridae (Onychargia afrocyana Selys, 1865, Prodasineura
autumnalis (Fraser, 1922) and P. croconota (Ris, 1916) are moved into Platycnemidi-
dae, in accordance with Dijkstra et al. (2014). Philoganga vetusta Ris, 1912, formerly
placed in Amphipterygidae by Wilson (19950, 1997a) and in Diphlebiidae by Wilson
(2004a) and Tam et al. (2011), is moved info Philogangidae, following H&mdaldinen
(2008) and Dijkstra et al. (2013). Agriomorpha fusca May, 1933 and Rhipidolestes janetae
Wilson, 1997, considered incertae sedis by Dijkstra et al. (2014), are provisionally re-
tained in Megapodagrionidae, while species in the genera Idionyx and Macromidia,
considered incertae sedis by Dikstra et al. (2013), are provisionally retained in Cor-
dulidae. Some 128 taxa in 15 families are listed (126 named species and two taxa
identified fo genus/species group). Six of these are presumed locally extinct, having
not been recorded since the 1970s or earlier, and eight are considered either vagrants
or of uncertain status.

Information on the local status of Hong Kong species during the 1990s was derived
from Wilson (1995a, 1997a), who gave undefined indicative statements ("Rare", "Uncommon”,

"Not common", "Fairly common", "Very common", "Abundant", "Widespread" etc.)
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Table 2. Annotated check list of dragonfly species recorded from Hong Kong.

PHILO-
GAN-
GIDAE

CALO-PTERY-
GIDAE

CHLORO-
CYPH-IDAE

EUPHAE-
IDAE

LESTIDAE

Philoganga
vetusta Ris, 1912

Matrona
basilaris Selys.
1853

Mnais mneme
Ris, 1916

Neurobasis chi
nensis chinensis
(Linhaeus, 1758)

Rhinocypha per
forata perforata
(Percheron,
1835)

Euphaea
decorata
Hagen in Selys,
1853

Euphaea
opaca Selys,
1853

Lestes nodalis
Selys, 1891

Lestes praemor-
SUS Praemorsus
Hagen in Selys,
1892

LC

NA

Scattered.
["Fairly common” (Wilson, 1997a); "Common” (Wilson, 2004a);
"Common and widespread" (Tam et al., 2011).]

Not recorded; presumed locally extinct.

['Historical” (Leung & Tam, 2016).]

The species has not been reporfed in Hong Kong in modern
fimes but was recently found fo have been vouchered in the
territory during the period 1878-1907 (Seehausen, 2014).

Widespread.

["Fairly common” (Wilson, 1997a); "Common" (Wilson, 2004a];
"Common and widespread" (Tam et al., 2011).]

A spring species, adults dying out by July.

Scattered.
['Fairly common” (Wilson, 1997a); "Common, widely distributed”
(Wilson, 2004a); "Common, widespread” (Tam et al., 2011).]

Very widespread.

['Widespread and commeon” (Wilson, 1995a); "Common” [Wilson,
1997a): "Abundant, widespread” (Wilson, 2004a; Tam et al.,
2011)]

Very widespread.
["Very common” (Wilson, 1995a); "Common” (Wilson, 1997a);
"Abundant” (Wilson, 2004c; Tam et al., 2011).]

Not recorded; presumed locally extinct.

['Rare” (Wilson, 19950, 19974, 2004a); "Historical” (Tam et al.,
2011).]

Noft reported from Hong Keng before or since the single record
made by Lai (1971).

Sparse.

['Rare” (Wilson, 1997a, 2004a; Tam et al., 2011); "Local Concem”
[Fellowes et al., 2002)].

Wilson (1995; 2004q) recorded the species af only one site (Pat
Sin Leng Site 1): Tam et al. (2011) also report-ed the species from
Wu Kau Tang. Reels (unpubl.) discovered another breeding site
(Sheung Tsaf Muk Kiu) in 2006. Recorded af Sheung Tsat Muk Kiu
in the present study.

Not recorded; presumed locally extinct.

['Rare” (Wilson, 1995a, 1997a, 2004a; Tam ef al., 2011).]

The species has not been reported in Hong Kong since Lai (1971)
recorded it at Pat 8in Leng and Hong Lok Yuen; the only
previous record, also from the now-developed Hong Lok Yuen,
was made in 1964 (Asahina, 1965).

6|
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Hong Kong Odonata and assessment of their local conservation significance

MEGA-
POD-
AGRION-
IDAE

COEN-
AGRION-
IDAE

Agriomorpha fusca

LC
May, 1933
Rhipiclolestes ja- e
nefae Wilson, 1997
Aclagrion approx- Lo
imans (Selys, 1876)
Agriocnemis femina
oryzae Lieftinck, LC
1962
Agriocnemis lac- Lo
feola Selys, 1877
Agriocnemis pyg-
maed (Rambur, LC
1842)
Ceriagrion auran-
ficum ryukyuanum e

Asahina, 1967

scattered.
["Fairly common” (Wilson, 1997a); "Abundant” (Wilson, 2004a; Tam ef
al, 2011) ]

Sparse.

['Rare, endemic” (Wilson, 1997a); "Rare” (Wilson, 2004a); "Uncom-
mon" (Tam et al., 2011); "Global Concern” (Fellowes et al., 2002).]
Wilson (1997b) reported this species from 600m asl on the northern
slopes of Sunset Peak on Lantau Island and subsequently found a
second pepulation at Shing Mun in the Central New Territories
(Wilson, 2004a). Tam et al. (2011) added a third locality at Yuen Tun
Hain the Cenfral New Territories. The species was initially considered
endemic to Hong Keng but was reported from Guangdeng by
Wilson & Xu (2007). Recorded at Sunset Peak and Tai Mo Shan South
in the present study.

Sparse.

['Rare” (Wilson, 2004¢; Tam et al., 2011) ]

The correct taxonomic designation of this species, formerly referred
to as Aciagrion fillyardi, was established by Kosterin et al. (2014). A
small population was discovered at Paf Sin Leng Site 2 in 2000.
Recorded at Tsing Tai Stream in the present study.

scattered.

["Very common and widespread” (Wilson, 1995a, 2004a); "Abundant’
(Wilson, 1997a); "Abundant and widespread” (Tam et al., 2011).]
Frequently abundant in the appropriate habitat (marshes, pond
margins, drainage ditches).

Not recorded.

["Uncommon” (Wilson, 1997a, 2004a); "Rare” (Tam et al., 2011).]

A large breeding population of this species was discovered at
Cheung Sheung in Sai Kung in 1996 (Wilson, 1997a). Although this
population persists (as verified in a site visit by Reels in 2015), the
species has apparently not been reported elsewhere in the past 20
years. Historically it has been recorded at three other sites in the New
Teniteries, howewver: Tai Po Market in 1965 (Asahina, 1965), Tai Lung
Farm in 1970 (Nakao et al., 1976) and Hoi Ha in 1992 (Wilson, 1997a).

Sparse.

["Not especially common, fairly widely disfributed” (Wilson, 1995a);
"Fairly common” (Wilson, 1997a); "Common” (Wilson, 2004q]);
"Common and widespread" (Tam ef al., 2011).]

Recorded at Ma Tso Lung. Tan Shan River and She Shan in the
present stfudy.

Very widespread.
['"Common and widespread” (Wilson, 1995a, 1997a); "Abundant,
widespread” (Wilson, 2004a; Tam ef al., 2011).]
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Ischnura asiatica
(Brauer, 1865) NA

ischnura senegal-
ensis (Rambur, [
1842)

Ischnura sp. (rufo-
sfigma Selys, 1876 =
-group)

Mortonagrion
hirosei Asahina,

1972 Ll

Paragcercion cala-
morum dyeri (Fra-

ser, 1919) L&

Paracercion
hieroglyphicum
(Brauer, 1865)

Paracercion me-
lanotum (Selys. LC
187¢)

Not recorded; presumed locally extinct.

['Rare” (Wilson, 1997a, 2004a); "Historical record” (Tam et al. 2011) ]
Single historical record by Brauer (1865). Wilson (2004a) alluded fo
"more recent” records of this species made by Japanese visitors to
Hong Kong. Reels (1994) listed [schnura asiatica from Mai Po on the
basis of determinations made by Dr §. Asahina. It is now assumed
that these were misidentifications of the closely similar I. senegailen-
sis.

Scattered.

["Extremely common, widespread” (Wilson, 1995a); "Abundant,
widespread” (Wilson, 1997a, 2004a; Tam et al., 2011).]

The species is abundant at managed ponds in the northwest New
Teritories (Reels, pers. data).

Not recorded; presumed locally extinct.

['Rare” (Wilson, 1997a (as Ischnura mildredae), 2004a); "Historical
record"” (Tam et al., 2011).]

Not reported from Hong Kong since Lai (1971). Asahina (1965) first
reported collecting this taxon (as "Ischnura rufostigma mildredae”)
from Ho Chung in 1964 and 1965.

Sparse.

['Rare” (Wilson, 1997a); "Uncommon” (Wilson, 2004a); "Common”
(Tam et al., 2011); "Global Concermn” (Fellowes et al., 2002).]

This species was originally considered endemic fo Japan and
restricted to coastal Phragmites reedbed habitats (Asahina, 1972).
Since ifs discovery in reedbeds at Mai Po in 1991 (Asahina. 1992)
breeding populafions of this species have been found af several
brackish coastalreed and/or mangrove hakitats in the northern
New Territeries (Stanton and Allcock, 2011). The IUCN redlisting of
this species was downgraded from "Endangered” to "Vulnerable” in
2006 and thence fo "Near Threatened" in 2011. Recorded at Kuk Po,
Luk Keng and Nam Chung in the present study.

Sparse.

['Rare” (Wilson, 1997a); "Uncommon” (Wilson, 2004a); "Common”
(Tam et al, 2011).]

Recorded af Lung Tsai Ng pond and Tan Shan River in the present
study.

Not recorded; presumed locally extinct.

['Rare" (Wilson, 1997a, 2004a); "Historicalrecord” (Tam et al., 2011).]
Noft reported in Hong Kong since the species description by Brauer
(1865), in which the male was apparently collected in Hong Kong.

Sparse.

['Rare” (Wilson, 1997a (as Cercion sexlineatum)); "Uncommon”
(Wilson, 2004a; Tam et al. 2011).]

Recorded af Kai Kuk Shue Ha and Tan Shan River in the present
study.

Faunistic Studies in SE Asian and Pacific Island Odonata 30



Hong Kong Odonata and assessment of their local conservation significance

PLATY-
CNEM -
DIDAE

Pseudagrion
microcephalum
(Rambur, 1842)

Pseudagrion
pruinosum fraseri
Schmidt, 1934

Pseudagrion
rubriceps rubri-
ceps Selys, 1876

Pseudagrion
spencei Fraser,
1922

Callicnemia si-
nensis Lieftinck,
1984

Coeliccia cyano-
melas Ris, 1912

Copera margini-
pes (Rambur,
1842)

Onychargia afro-
cyana Selys, 1865

Prodasineura au-
tumnalis (Fraser,
1922)

Prodasineura
croconota (Ris,
1916)

La

%)

LC:

LC

Lc

LC

Lc

LC

Scattered.
['Rare” (Wilson, 1997a); "Uncommon” (Wilson, 2004a); "Common”
(Tametal, 2011).]

Scattered.

['Rare” (Wilson, 2004q); "Common” (Tam et al.. 2011).] A large.,
conspicuous damselfly, first reported from Hong Kong in 2003
(Wilson, 2004a).

Scattered.

[Uncommon” (Wilson, 1995a); "Fairly common” (Wilson, 1997a);
"Common" (Wilson, 2004a); "Common, widespread” (Tam et al.,
2011).]

Not recorded.

["Rare" (Wilson, 1997a, 2004a); "Uncommon" (Tam et al., 2011).]
Reported in recent years from Tan Shan River and Tai Tong (Wilson,
1997a) and from Wu Kau Tang (Tam et al., 2011).

Sparse.

["Uncommon” (Wilson, 1997a, 2004a); "Commen” (Tam et al., 2011).]
Generally confined to forested hill streams. Recorded af Ng Tung
Chai, Sunset Peak and Tai Po Kau in the present study.

Widespread.

["'Widespread and common” (Wilson, 1995a); "Common” (Wilson,
1997a); "Abundant, widespread and commen” (Wilson, 2004a);
"Abundant and widespread” Tam et al., 2011) ]

Widespread.
["Common and widespread” (Wilsen, 1995a); "Common” (Wilson,
1997a); "Abundant, widespread' (Wilson, 2004a; Tam et al., 2011).]

Scattered.

["Fairly common” (Wilson, 1997a); "Common” (Wilson, 2004q);
"Common and widespread" (Tam et al., 2011).]

The species was formerly placed in Coenagrionidae, but was

moved to Platycnemididae by Dijkstra et al. (2014) on the basis of
molecular evidence.

Widespread.

["Common and widespread” (Wilson, 1995a); "Abundant,
widespread” (Wilson, 1997a, 2004a: Tam et al., 2011).]

The genus Prodasineura was previously placed in Profoneuridae, but
was moved to Platycnemididae by Dijkstra ef al. (2014) on the basis
of molecular evidence.

Scattered.

["Fairly common” (Wilson, 1997a); "Common’” (Wilson, 2004a; Tam et
al, 2011).]

As noted by Wilson (1995) and Tam et al. (2011), and affirmed in the
present study, Hong Kong populations of this species tend to be
restricted fo the northeast New Teritories. The genus Prodasineura
was previously placed in Protoneuridae, but was moved fo
Platycnemididae by Dikstra ef al. (2014} on the basis of molecular
evidence.
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Pseudocopera ci-

liata (Selys, 1863) L

Drepanosficta

hongkongensis ic

Wilson, 1997

Protosticta beau-
rofosticta beau o

monti Wilson, 1997

PLATY-
STICT-
IDAE

Protosticta taipo-
kauensis Asahina [E
& Dudgeon, 1987

Sinostficta ogataf
(Matsuki & Scito, e
1996)

Widespread.

['Common and widespread” (Wilson, 1995a); "Common" (Wilson,
1997a); "Abundant, widespread' (Wilson, 2004a); "Common and
widespread"” (Tam et al., 2011).]

The species was formerly placed in the genus Copera but was

moved to Pseudocopera by Dijkstra et al. (2014).

Scattered.

['Common, endemic” (Wilson, 1997a); "Common, widely distributed/
widespread in well forested areas” (Wilson, 2004a; Tam et al., 2011);
"Glokbal Concern” (Fellowes et al., 2002) ]

Treated as Drepanosticta brownelli by Asahina (1987) but Wilson
(1997c) described the Hong Kong material as a new species, which
was briefly known only from the teritory but populations were
subsequently discovered in Guangdong (Reels, 2001; Wilson & Xu,
2007).

Sparse.

['Rare” (Wilson, 1997a); "Uncommon” (Wilson, 2004a; Tam et al.,
2011); "Global Concern” (Fellowes et al., 2002).]

The male holotype was taken from Keung Shan, Lantau Island
(Wilsen, 1997¢) but the species is also known from Guangdong
(Wilson, 1997¢; Wilson & Xu, 2007) and Guangxi (Wilson & Reels,
2003). In Hong Kong it appears fo be confined to fwo islands (Hong
Kong and Lantau).

Recorded at Keung Shan and Sunset Peak in the present study.

Sparse.

["Fairly widely distributed” (Wilson, 1995a); "Uncommon” (Wilson,
1997a); "Common, widely distributed” (Wilson, 2004a); "Common,
widespread in well forested areas” (Tam et al., 2011); "Global
Concem” (Fellowes et al., 2002).]

The species was described from Hong Kong (Asahina & Dudgeon,
1987) and was considered endemic fo the ferritory but subsequently
recorded in Laos (Sasamoto & Honda, 2003) and Guangdong
(Wilson & Xu, 2007).

Recorded at Ng Tung Chai, Tai Po Kau and Wu Kau Tang in the
present study.

Sparse.

['Rare, endemic” (Wilson, 1997a); "Uncommon” (Wilson, 2004a; Tam
et al, 2011); "Global Concern” (Fellowes et al., 2002).]

The species was first described from Hong Kong (as "Platystictidae
sp.’] in Wilson (1995a). Mafsuki & Saito (1994) subsequently described
and named it Drepanosticta ogatai. Wilson (1997c) established a
new genus, Sinosticia, for the species. It was briefly known only from
Heng Kong but Reels (2001) reported a population at Wutongshan,
Guangdong, adjacent fo Hong Kong.

Recorded at Ng Tung Chai, Tai Mo Shan South and Sunset Peakin
the present study.
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AESH-
NIDAE

Anaciaeschna
jaspidea (Bur-
meister, 1839)

Anax guttatus
(Burmeister, 1839)

Anaximmaculi-
frons Rambour,
1842

Anax indicus
Lieftinck, 1942

Anax nigrofascia-
tus nigrofasciatus
Oguma, 1915

Anax parthenope
julius (Brauer,
1865)

Cephalaeschna
klotsae Asahina.
1982

Gynacaniha ja-
ponica Bartenef,
1909

Gynacaniha
ryukyuensis
Asahina, 1962

Gynacantha sal-
tatrix Martin, 1909

LC

e

LC

EE

LC

[

DD

NA

NA

LC

Sparse.

["Fairly common and widespread” (Wilson, 1995a); "Common”
(Wilson, 1997a); "Uncommon" (Wilson, 2004a); "Common" (Tam et al.,
2011)]

A mainly crepuscular species.

Recorded af Ma Tso Lung in the present study.

Scattered.

['Widespread and common” (Wilson, 1995a, 1997a); "Abundant,
widespread" (Wilson, 2004a); "Common and widespread' (Tam ef al.,
2011)]

Sparse.

["Fairly common” (Wilson, 1997a); "Common” (Wilson, 2004a; Tam et
al, 2011)]

Recorded af Sheung Tsat Muk Kiu, Tai Tong and Tai Shui Hang in the
present study. Also observed in Pat Sin Leng along the trail between
Sites 1 and 2.

Not recorded. Vagrant.

["vagrant” (Leung & Tam, 2016).]

A male specimen apparently of this species was photographed but
not vouchered at Yuen Tun Ha, Tai Po in 2010 (Yam, 2012). The
species has not previously been reported from Chinese feritory. It is
closely similar fo Anax guttatus.

Not recorded.

['Rare” (Wilson, 2004a); "Uncommon” (Tam et al., 2011).]

First recorded at Ma On Shan in 2003 (Wilson, 2004q); subsequently
reported from several locations in the New Teriteries (Tam et al.,
2011).

Scattered.
['"Common and widespread" (Wilson, 1995a, 1997a, 2004a; Tam et
al., 2011) ]

Sparse.

['Rare” (Wilson, 2004a; Tam et al., 2011).]

First recorded at Ng Tung Chai in 2003 (Wilson, 2004a); not
subsequently reporfed from elsewhere in the ferifory.
Recorded af Ng Tung Chaiin the present study.

Sparse.

['Uncommon” (Wilson, 1997a, 2004a); "Common, widespread in
woodlands” (Tam et al., 2011).]

Recorded af Luk Keng, Pat Sin Leng Site 2 and Wu Kau Tang in the
present study.

Not recorded.

['Uncommon” (Leung & Tam, 2016) ]

First recorded in Hong Kong by the AFCD Dragonfly W orking Group
in Tai Lam Counfry Park in 2013 and the northeast New Teritories in
2014 (Leung et al., 2016).

Not recorded.
['Uncommon” (Wilson, 1997a, 2004a; Tam ef al., 2011).]

Faunistic Studies in SE Asian and Pacific Island Odonata 30
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GOM-
PHIDAE

Gynacanitha sub-
interrupfa Ram-
bur, 1842

Planaeschna ski-
aperipola Wilson
and Xu, 2008

Polycanthagyna
erythromelas (Mc-
Lachlan, 1896)

Polycanthagyna
omithocephala
(McLachlan,
1894)

Tetracanthagyna
waterhousii Mc-
Lachlan, 1898

Anisogomphus
koxingai Chao,
1954

Asiagomphus
hainanensis
(Chao. 1953)

Burmagomphus
vermicularis
(Martin, 1904)

Fukienogomphus
choifongae Wil-
sonand Tam,
2006

EE

NA

B

LG

e

e

NA

Le

s

Sparse.
['Rare” (Wilson, 1997a); "Uncommon” (Wilson, 2004¢; Tam et al.,
2011)]
Recorded at Keung Shan and Sha Lo Tung in the present study.

Not recorded.

['Rare" (Tam et al., 2011).]

This faxon was first reported from Wu Kau Tang (as "Planaeschna
sp."] by Wilson (2006). It has not subsequently been reported from
elsewhere in Hong Kong.

Scattered.
['Rare” (Wilson, 1997a); "Uncommon” (Wilson, 2004a); "Common,
widespread"” (Tam et al., 2011).]

Not recorded. status uncertain.
Te date known only from a good photographic record taken by
Ernest Chiu af Tai Po Kau in August 2018. Possibly vagrant.

Scattered.
['Fairly common” (Wilson, 1997a); "Common, widespread” (Wilson,
2004a; Tam ef al., 2011).]

Sparse.

['Rare” (Wilson, 1997a); "Uncommon” (Wilson, 2004a; Tam et al.
2011} ]

First recorded from Hong Kong at Ping Shan Chai in 1992 (Wilson,
1995b). Most Hong Kong records of this species ars from areas up-
stream of Hok Tau Reservoir and nearby (Wilson, 1995a, 2004a; Tam
et al, 2011). Recorded at Hok Tau in the present study.

Scattered.
['Fairly commen” (Wilson, 1997a); "Common, widespread” (Wilson,
2004a, Tam et al., 2011).]

Scattered.
['Uncommon” (Wilson, 1997a, 2004a); "Common” (Tam et al., 2011).]
First recorded from Hong Kong at Tai Tong in 1992 (Wilson, 1995b).

Sparse.

['Rare” (Wilson, 2004a; Tam et al., 2011) ]

This species was first discovered af Wu Kau Tang in 2004 (Wilson &
Tam, 2004). The Wu Kau Tang site is the only known Hong Kong
locality for this species, which was briefly considered endemic fo
Hong Kong. However, it has now also been reported from Guang-
dong (Tong, 2013). Recorded at Wu Kau Tang in the present study.
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Gomphidia kel
loggi Needham,
1930

Heliogomphus re-
iroflexus (Ris. 1912)

Heliogomphus
scorpio (Ris, 1912)

Ictinogomphus
perfinax (Hagen in
Selys, 1854

Labrogomphus
forvus Needham,
1931

Lamelligomphus
hainanensis
(Chao, 1953)

Leptogomphus
hongkongensis
Asahina, 1988

Megalogomphus
sommeri (Selys,
1854)

Melligomphus
guangdongensis
(Chao, 1994)

EN

%)

Lc

LC:

Lc

LC:

NA

Lc

NA

Sparse.

["Rare” (Wilson, 1997a); "Uncommon” (Wilson, 2004a; Tam et al.,
2011); "Global Concern” (Fellowes et al., 2002).]

AllHong Keng records of this species are from Sha Lo Tung and
areas upstream of Hok Tau Reservoir. Wilson (1995a) noted that, prior
to ifs discovery at Sha Lo Tung in 1992, this species had not been
recorded since it was first found in Fujian in 1928. Recorded af Sha Lo
Tung and Hok Tau in the present study.

Not recorded.

['Rare” (Tam et al., 2011).]

Sha Lo Tung is apparently the only known Hong Kong location for
this species recently reported from the territory, with convincing
photographic evidence, by Green Power (2009).

Scattered.
["Fairly common” (Wilson, 1997a); "Common, widely
distributed/widespread” (Wilson, 2004a; Tam et al., 2011).]

Widespread.

["Common and widespread” (Wilsen, 1995a); "Fairly common”
(Wilson, 1997a); "Abundant, widespread” (Wilson, 2004a); "Commeon
and widespread” (Tam ef al., 2011).]

Sparse.

['Rare” (Wilson, 1997a, 2004a); "Uncommon” (Tam et al., 2011).]
First recorded from Hong Keng at She Shan in 1993 (Wilson, 1995b).
Recorded af Hok Tau in the present study.

Scattered.

['Rare” (Wilson, 1997a, 2004a); "Uncommon” (Tam et al., 2011).]
First reported from Hong Kong (as "Lamelligomphus hongkongensis
sp. n.") at Tai Tong and Sha Lo Tung by Wilson (1995b).

Scattered.

["Fairly common, endemic” (Wilson, 1997a); "Common, widely
distributed/widespread” (Wilson, 1995a, 2004a; Tam et al., 2011).]
Formerly Lepfogomphus elegans hongkongensis Asahina 1988.
Raised fo full species status by Wilson & Xu (2009). Considered
endemic fo Hong Kong by Tam ef al. (2011) but recorded from Laos
by (Yokoi, 2001) and Yokoi & Kano (2002).

Scattered.

["Probably widespread and commeon in clean fast flowing rivers”
(Wilson, 1995a); "Uncommon” (Wilson, 1997a, 2004a); "Common”
(Tam et al., 2011).]

First recorded from Hong Kong at Sha Lo Tung in 1992 (Wilson,
1995b).

Sparse.

["Uncommon" (Wilson, 1997a, 2004a); "Common” (Tam et al., 2011).]
Recorded af Hok Tau, Tai Po Kau and Ng Tung Chai in the present
study.

Faunistic Studies in SE Asian and Pacific Island Odonata 30
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Sparse.
Ophiogom- ['Widely distributed in rapid gravel/cobble streams” (Wilson, 1995a):
phus sinicus oD "Fairly common” (Wilson, 1997a); "Uncommon” (Wilson, 2004a);
(Chao, 1954) "Common” (Tamet al., 2011} ]
Recorded af Hok Tau, Sha Lo Tung and Sham Tseng in the present
study.
Paragomphus Scattered.
ca ?com?s Lo ['Rare” (Wilson, 1997a); "Uncommon” (Wilson, 2004a; Tam et al., 2011).]
(Fdfsrfer 1914) First discovered in Hong Kong {and China) af Tai Tong in 1992 (Wilson,
i 19950, 1995b).
Sieboldius Scattered.
alexanderi oD ['Rare” (Wilson, 2004a); "Uncommon” (Tam et al., 2011).]
Chao, 1955 First reported from Hong Kong at Sha Lo Tung by Saito & Ogata
(1995).
Not recorded. status uncertain.
SIS ['Rare” (Tam et al., 2011).]
Sha Lo Tung and Wu Kau Tang are apparently the only known Hong
flexus (Chao. LE : " . '
1956] Kong locafions for this species recently reported from the teritory by
Green Power (2009) from single exuviae, possibly misidentifications of
S. alexanderi which is present af both sites.
Sinicti
S scatea
(Fabrcius & ["Fairly common” (Wilson, 1997a); "Common’ (Wilson, 2004a; Tam et
1775) al, 2011).]
Sparse.
St h ;
cfi{i‘?ﬁ;n(f v c ['Uncommon” (Wilson, 1997a, 2004a); "Common” (Tam et al., 2011).]
¢ b 1o First recorded from Hong Keng at Tai Po Kau (Matsuki et al., 1990).
‘ Recorded af Ng Tung Chai and Tai Po Kau in the present study.
Stylurus cla- Not recorded.
thratfus (Need- LC First recorded from Hong Kong at Tai O, Lantau, in June 2018 (Wilson,
ham, 1930) 2019).

Not recorded.

Stylurus kreyen ["vagrant” (Leung & Tam, 2016).]

bergi Ris, 1928 NA  The first and to date only Hong Kong record of this species was made
by So (2008), with convincing photographic evdence, in the Sai Kung
area (Samson So, pers. comm.).

Sparse.
This taxon was first recorded for Hong Kong by the AFCD Dragonfly

“ORDU- Working Group in 2015 at an unspecified location (Leung & Tam,

LEGASTER- Anotogaster R 2016) and Kimchi Lo obtained phofographs of a speciss of

IDAE sp. cf klossi Anotogasfer at Lai Chi Woin June 2016 (pers. comm.). An
Anotogastfer larva was collected at Tai Po Kau in September 2016
(Tommy Hui, pers. comm.), confirming that it has bred at least one site
in Hong Kong.

MACRO- Epophthalmia Scattered.

MIDAE elegans (Brau- LC ["Fairly common” (Wilson, 1997a); "Common" [Wilson, 2004a; Tam et
er, 1845) al., 2011)]
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COR-
DUL-
IDAE

Macromia ber-
landi Lieftinck,
1941

Macromia katae
Wilson, 1993

Macromia urania
Ris, 1916

Idionyx claudia
Ris, 1912

Idionyx victor H&-
mdail&inen, 1991

Macromidia ellen-

ae Wilson, 1996

Macromidia rapi-
da Martin, 1906

LC

VU

LC

LC

NA

NA

LC

Scattered.

['Rare” (Wilson, 1997a); "Uncommon” (Wilson, 2004a; Tam et al.,
2011)]

First recorded for Hong Kong in 1992 at Sha Lo Tung by Wilson (1993].
this record apparently being the first for this species since the type
male was collected in Vietnham in the 19th century (Wilson, 1995q).
The species was subsequently reported from Guangxi (Zhou et al.,
1994) and Hainan (Wilson & Reels, 2001).

Sparse.

['Rare, endemic” (Wilson, 1997a); "Uncommon” (Wilsen, 2004a; Tam
etal, 2011); "Global Concern” [Fellowes et al., 2002).]

Described by Wilson (1993) from material collected af Sha Lo Tung.
Subsequently discovered in Hainan (Wilson & Reels, 2001) and Laos
(Yokoi, 2003). Recorded af Hok Tau and Sha Lo Tung in the present
sfudy.

Scattered.

['Uncommon” (Wilson, 1997a, 2004a); "Common” (Tam et al., 2011);
"Global Concern” (Fellowes et al., 2002).]

First recorded for Hong Kong in 1992 at Sha Lo Tung, Tai Tong and
Ping Yeung by Wilson (1993). The IUCN redlisting of this species was
downgraded from "Endangered” to "Least Concern' in 2006.

Not recorded.

['Rare” (Wilson, 1997a, 2004a; Tam et al., 2011); "Global Concemn”
(Fellowes et al., 2002).]

First recorded from Hong Kong in 1994 at Ng Tung Chai (Saito &
Ogata, 1995), which apparently remains the only known Hong Kong
locality for this species (Tam et al., 2011).

Widespread.

['Fairly common” (Wilson, 1997a); "Common, widely
distibuted/widespread” (Wilson, 2004a, Tam et al.,, 2011).]

Treated as Idionyx yolanda by Asahina (1965) but Hadmd&ldinen
(1991) considered the Hong Kong material fo represent a new
species and described it as [. vicior. Briefly known only from Hong
Kong but subsequently reported from Hainan (Wilson & Reels, 2001),
Guangx (Wilson & Reels, 2003) and Yunnan (Zhang, 2019) in China,
and from Metnam (in Zhang, 2019).

Sparse.

['Rare, endemic’ (Wilson, 1997a); "Uncommon” (Wilscn, 2004a; Tam
efal, 2011); "Global Concern” (Fellowes et al., 2002) ]

First ciscovered in Hong Kong by Wilson at Sha Lo Tung and Wu Kau
Tang (Wilson, 1995a). Subsequently described as a new species
(Wilson, 1996) and considered endemic fo Hong Kong for several
years before ifs discovery in Guangdong (reporfed in Tam at. al,
2011). Recorded at Hok Tau and Luk Keng in the present study.

Scattered.

['Fairly common” (Wilson, 1997a); "Fairly common in the northeast
New Teritories” (Wilson, 1995a, 2004a); "Common, widespread in
woodland streams throughout Hong Keng” (Tam et al., 2011).]
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Widespread.

Acisoma panor- . ’ -
g ['Common and widespread” (Wilson, 1995a); "Fairly common”

g]:v;)ﬁes BEEnRU: L (Wilson, 1997a); "Common and widespread” (Wilson, 2004a; Tam et
al. 2011)]
Aethricmanta Scattered.
brevipennis brevi- L ["Uncommon” (Tam et al., 2011).]
pennis (Rambur, First reported from Hong Kong at the Wetland Park. Tin Shui Wai, in
1842) 2008 (Tam et al., 2008).
2 Widespread.
if;:;:flssmi e ['Common and widespread” (Wilson, 1995a); "Common” (Wilson,
vittata Ris, 1911 1997a); "Common and widespread” (Wilson, 2004a; Tam et al.,
2011).]
Scattered.
Brachythemis ["Cemmon and w’des.preod" {Wi\soq, 1995a); "Abundant” (Wilson,
S e c 1997q); "Abundonfi W\c_tespread” (Wilson, 2004a:; Tom_ GT.OL, 2011).]
(Fabricius, 1793 Recorded af nine sites in the present study. The species is abundant
at managed ponds in the northwest New Tenitories (Reels, 2010,
2011).
Scattered.
P -] ['Common and widespread” (Wilson, 1995a); "Common” (Wilson,
RN C 1997a); "Abundant, widespread' (Wilson, 2004a; Tam et al., 2011).]
LUBEL-  (Drury, 1770) Recorded af nine sifes in the present study. The species is abundant
LULI- at managed ponds in the northwest New Tenitories (Reels, 2010,
DAE 2011).
Diplacodes nebu-
losa (Fabricius, e Holrecorden,

1793) ["Uncommon” (Wilson, 1997a, 2004a; Tam et al., 2011) ]
Sparse.
['Widespread and common in late summer” (Wilson, 1995a);
"Commeon” (Wilson, 1997a); "Abundant, widespread especially in
Lc late summer” (Wilson, 2004a; Tam et al., 20117).]
Recorded af Tsing Tai Stream in the present study. The early summer
fiming of the field surveysin 2016 and 2017 undoubtedly
confributed to under+ecording of this species.

Diplacodes trivia-
lis (Rambur, 1842)

Widespread.

["Not uncommon” (Wilson, 1995a); "Fairly common” (Wilsen, 1997a);
"Commeon” (Wilson, 20044a); "Common and widespread” (Tam et al.,
2011)]

Hydrobasileus cro-
ceus (Brauer, e
1867)

Not recorded.

Indothemis carna- j ¢ .
First recorded in Hong Kong in 2018 (AFCD 2019d) and there have

:1?;38§Fubr\cwus, L now been several sightings, predominantly af eastern coastal
locations.
Widespread.

Lyriothemis ele-
gantissima Selys, e
1883

["Not commen but could occur in woodland areas throughout the
teritory” (Wilson, 1995a); "Fairly common” (Wilson, 1997a); "Common
and widespread"” (Wilson, 2004q; Tam et al., 2011).]
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Sparse.
Macrodiplax cora ['Rare” (Wilson, 1997a); "Uncommon” (Wilson, 2004a); "Common”
(Kaup in Brauer, LC (Tametal, 2011).]
1867) First recorded in Hong Kong at Lai Chi Wo in 1997 (Wilson, 1997a).

Recorded at Kuk Po and She Shan in the present study.

Sparse.
Nannophya pyg-
['Uncommon” (Wilson, 1997a); "Uncommon” (Wilson, 2004a;
maea Rambur, e
i85 "Common” (Tam et al., 2011} ]
4
Recorded at Sheung Tsat Muk Kiu and Luk Keng in the present study.
) Scattered.
Nannophyopsis . .
['Rare” (Wilson, 1997a); "Uncommon” (Wilson, 2004a); "Common”
clara (Needham, LC
(Tametal, 2011) ]
1930) . . . .
First recorded in Hong Keng at Luk Keng in 1994 (Wilson, 1995a).
Widespread.
Neurcthemis fulvia ["Fairly widespread and not uncommon” (Wilson, 1995a); "Common”
LC
(Drury. 1773) (Wilson, 1997a); "Abundant, widespread” (Wilsen, 2004a); "Common
and widespread” (Tam et al., 2011).]
Widespread.
Neurothemis tullia ic ['Locally common and widespread” (Wilson, 1995a); "Fairly common”
tullia (Drury, 1773) (Wilson, 1997a); "Commeon, widespread” (Wilson, 2004a); "Abundant,
widespread"” (Tam et al., 2011).]
Sparse.
) ['Rare” (Wilson, 1997a); "Rare” (Wilson, 2004a); "Uncommon” (Tam et
Onychothemis
al., 2011).]
tesfacea festa- LC

First recorded from Hong Kong at She Shan in 1993; previously
cea Laidlaw, 1902
unknown from Chinese feritory (Wilson, 1995a). Recorded af Tan

Shan River in the present study.
Not recorded.
Orthetrum albisty-
LC First recorded in Hong Kong in 2018 af the Hong Kong Wetland Park

(AFCD 2019b).

lum (Selys, 1848)

Very widespread.
Crthetrum chrysis c ["Fairly common and widespread” (Wilson, 1995a); "Common”
(Selys, 1891) (Wilson, 1997a); "Commeon, widespread' (Wilson, 2004a); "Abundant

and widespread” (Tam et al., 2011).]

Very widespread.
Orthetrum glau-
['Widespread and common” (Wilson, 1925a); "Abundant” (Wilson,

cum (Brauer, 1865) X .
1997a); "Abundant, widespread” (Wilson, 2004a; Tam et al., 2011).]
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Widespread.
Orthefrum luzoni- e ['Widely distributed and abundant at suitable locations’ (Wilson,
cum (Brauer, 1868) 1995a); "Commen” (Wilson, 1997a); "Abundant, widespread” (Wilson,

2004a; Tam et al., 2011).]

Not recorded.
LC ['Widespread in small numbers” (Wilson, 1995a); "Fairly commeon”
(Wilson, 1997a); "Uncommon” Wilson, 2004a; Tam et al., 2011).]

Orthefrum mela-
nia (Selys, 1883)

Orthefrum poeci- Scattered.
lops poecilops Ris, ['Rare” (Wilson, 1997a); "Uncommen” (Wilson, 2004a; Tam et al.,
1919 2011); "Global Concern” [Fellowes et al., 2002).]

First recorded from Hong Kong af Nam Chung in 1994 (Wilson, 1995a).

Orthefrum pruino- Widespread.

sum neglecffum LC ['Widespread and common” (Wilson, 1995a); "Abundant” (Wilson,

(Rambur, 1842) 1997a); "Abundant, widespread” (Wilson, 2004a; Tam et al., 2011).]
Widespread.

Orthefrum sabina
sabina (Drury, LC
1770)

['Widespread and commeon” (Wilson, 1995a); "Abundant” (Wilson,
1997a); "Commen, widespread’ (Wilson, 2004a); "Abundant, found
allover Hong Kong" (Tam et al., 2011).]

Widespread.

Orthefrum fri i i i
SIUATERGY ['Not often encountered in Hong Kong” (Wilson, 1995q);

larre: tri I 2 . ) i
[2: Srlo]r;g;g]are "Uncommon” (Wilson, 1997a); "Common. widespread” (Wilson.
L 2004c; Tam et al., 2011).]
Sparse.
Palpopleura sex- ['Fairly widespread” (Wilson, 1995a); "Common” (Wilson, 1997a):
maculata sexma- Lo "Common, fairly widespread” (Wilson, 2004a); "Common and
culata (Fabricius, widespread” Tam et al., 2011).]
1787) Recorded at Kuk Po, Tan Shan River and Tsing Tai Streamin the
present study.
Widespread.

['The commonest dragonfly occurring in Hong Kong: adults found
everywhere” (Wilson, 1995a); "Abundant” (Wilson, 1997a);
"Abundant, adulis found all over Hong Kong" (Wilsen, 2004a; Tam et
al, 2011).]

Can turm up anywhere and is undoubtedly the only fruly ubiquifous
species in Hong Kong but recorded in only 14 of the 33 sitesin the
present study.

Pantala flaves
cens (Fabricius, LC
1798)

Scattered.

Potamarcha con- ; T i i
['Widespread but not common” (Wilson, 1995a); "Uncommon

?g;;r (Rambur, LS (Wilson, 1997a); "Common, widespread” (Wilson, 2004a; Tam et al.,
2011)]
Very widespread.

Pseudothemis zo-
- ['Fairly common and widespread” (Wilson, 1995a); "Common”

ta (B ister, LC . i :
75331{ SRl (Wilson, 1997a); "Common, widespread” (Wilson, 2004a; Tam et al.,
2011).]
Scattered.
Rhodothemis rufa o ['Rare"” (Wilson, 1995a, 1997a); "Common" (Wilson, 2004a); "Common
(Rambur, 1842) and widespread"” (Tam ef al., 2011).]

First recorded in Hong Kong af Sha Lo Tung in 1992 (Wilson, 1995a).
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Rhyothemis fuligi-
nosa Selys, 1883

Rhyothemis frian-
gularis Kirby, 1889

Rhyothemis varie-
gata aria (Drury,
1773)

Sympeirum dar-
winianum (Selys,
1883)

Sympeifrum fons-
colombii (Selys,
1840)

Tholymis fillarga
(Fabricius, 1798)

Tramea fransma-
rina euryale (Se-
lys, 1878)

Tramea virginia
(Ramibur, 1842)

Trithemis aurora
(Burmeister, 1839)

Trithemis festiva
(Rambur, 1842)

Trithemis pallidi-
nervis (Kirby. 1889)

LE

LC

LC

LC

L&

LC

L&

LE

LC

LC

L&

Not recorded. Status uncertain.

["Vagrant” (Leung & Tam, 2016).] Photographs of a dragonfly closely
resembling this species were faken by Ng (2014a) af a pond in the
northeast New Termitories in October 2014.

Scattered.
['Rare” (Wilson, 1995a); "Uncommon” (Wilson, 1997a); "Common”
(Wilson, 2004a); "Common, widespread” (Tam et al., 2011).]

Widespread.
['Common and widespread” (Wilson, 1995a); "Commeon’” (Wilson,
1997a); "Common, widespread' (Wilson, 2004a; Tam et al., 2011).]

Not recorded. Status uncertain.

['Vagrant® (Leung & Tam, 2016).] Photographs of a dragonfly closely
resembling this species were faken by Ng (2014b) in the northeast
New Territories in December 2014.

Not recorded. Vagrant/status uncertain.

Photographs of a male and female dragonfly closely resembling this
species were faken by Ernest Chiu (Ken So, pers. comm.) af Po Toi in
early October 2017.

Scattered.

['Common and widespread” (Wilson, 1995a); "Common’” (Wilson,
1997a); "Common, widespread” (Wilson, 2004a; Tam et al., 2011).]

A primarily crepuscular species; kely under-recorded in the present
study.

Not recorded. Vagrant.

['Vagrant” (Wilson, 1997a); "Rare” (Wilson, 2004a); "Occasional
records’ (Tam et al., 2011); "Vagrant” (Leung & Tam, 2016).]

Known in Hong Kong from a single individual vouchered af Pui O in
19291 (Wilson, 1995a) and a record from Tai Po Kau more than 20
years later (Tam et al., 2011).

Widespread.

['‘Common and widespread” (Wilson, 1995a); "Common” (Wilson,
1997a); "Common, widespread' (Wilson, 2004a); "Abundant,
widespread” (Tam et al., 2011).]

Very widespread.

['Common and widespread” (Wilson, 1995a); "Abundant” (Wilson,
1997a); "Abundant, widespread/found all over Hong Kong" (Wilson,
2004a; Tam et al., 2011).]

Widespread.
['Common and widespread” (Wilson, 1995a); "Abundant” (Wilson,
1997a); "Abundant, widespread” (Wilson, 2004a; Tam et al., 2011).]

Sparse.

['Uncommon” (Wilson, 2004a; Tam et al., 2011).]

First reported from Hong Kong at Kam Tin in 2003 (Wilson, 2004a),
although a phofographic record of this species was made by Kwok
Hon Kai at Kau Sai Chau in the late 1990s (Kwok, pers. comm.).
Recorded at the Wetland Park, Tin Shui Wai, in the present study.
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Scattered.
Urothemis signata ['Rare” (Wilson, 1997a); "Common, mainly in New Territories” (Wilson,
signata (Ramibur, LC 2004a; Tam et al., 2011).]
1842) First recorded in Hong Kong (as Urothemis signafa yiel (2)) af Tan

Shan River ("River Jhelum") in 1995 (Wilson, 19950).

Scattered.

['Rare” (Wilson, 1995a (as Zygonyx sp.) ) "Rare” (Wilson, 1997a);
"Uncommon” (Wilson, 2004a; Tam et al., 2011); "Global Concern”
(Fellowes et al., 2002).]

Zygonyx asahinai
Matsuki & Saito, LC
1995

Widespread.
LC ['Common and widespread” (Wilson, 1995a); "Common” (Wilson,
1997a); "Abundant, widespread" (Wilson, 2004a; Tam et al., 2011).]

Zygonyx iris insig-
nis (Kirby, 1900)

Scattered.

["Fairly common and widespread” (Wilson, 19954a); "Fairly common”
(Wilson, 1997a); "Common, widespread” (Wilson, 2004c; Tam et al.,
2011) ]

A predominantly crepuscular species; likely under-recorded in the

present study.

Zyxomma petio-
lafum Rambur, Le
1842

*IUCN (2019). LC = Least Concern, NT = Near Threatened, VU = Vulnerable, EN =
Endangered, DD = Data Deficient, NA = Not Assessed.

as to their abundance and distribution. For the 2000s, this approach was formalised
in Wilson (2004a) and Tam et al. (2011) as follows: "Rare" = found at one or two sites
only, "Uncommon" = found at 3-10 sites, "Common" = found at 11-100 sites and "Abun-
dant" = found at more than 100 sites (out of a total of 207 surveyed sites, 2002-2004)
(Tam et al, 2008, 2011). These definitions, whilst undoubtedly precise for rare and un-
common species, are somewhat cruder at the lower resolutions: for example, a spe-
cies occurring at 11 sites is accorded the same status ("Common") as one occurring at
9x that number of sites (albeit within the same order of magnitude of number of
sites).

For the present study, distribution of dragonfly species across the 33 sites surveyed
over the period 2016-2017 was characterised as follows: Ubiquitous (recorded in
>90% (n = 30+) of sites) (0 species); Very widespread (recorded in 60-20% (n = 20-
29) of sites) (7 species); Widespread (recorded in 30-60% (n = 10-19) of sites) (22
species); Scattered (recorded in 10-30% (n = 4-9) of sites) (40 species); Sparse (re-
corded in <10% (n = 1-3) of sites) (32 species). The data from surveys conducted by
Reels (the principal researcher; totally 92 surveys conducted April to July 2016 and
May to June 2017) were occasionally augmented with species records made by pri-
vate individuals during the survey period (taken as the calendar years 2016 and 2017),
where those particular species were not observed by the principal researcher. Ne-
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vertheless, some 27 taxa on the check list were not recorded during the study, in-
cluding the 14 that are presumed locally extinct, vagrants, or of uncertain status,
and two confirmed species, Stylurus clathratus and Indothemis carnatica, that were
not known from Hong Kong until after 2017 (Wilson, 2019; AFCD, 2019a).

Species of conservation interest recorded from Hong Kong

Twenty-eight species identified here as being of Hong Kong conservation interest
are listed in Table 3 and discussed below. They are also evaluated in Table 4. Due
mainly to changes in the known distributions of most species, only 19 of the 32 species
of Hong Kong conservation interest identified by Wilson (1997a) are retained in Table 3,
while 11 other species have been added. As noted by Reels (2018), "The vast majority
(23) are forest species, several of which (Rhipidolestes janetae, Calicnemia sinensis,
Drepanosticta hongkongensis, Profosficta beaumonti, P. taipokauensis and Sinosficta
ogatai) are stenotopic. Two species — Mortonagrion hirosei (also stenotopic) and Or-
thefrum poecilops — are associated with mangroves and salt marshes, and four (Lestes
nodalis, Aciagrion approximans, Agriocnemis lacteola and Onychargia atrocyana)
with freshwater marshes. The unusual libellulid Onychothemis testacea is a lowland
river species. Twenty species on the Hong Kong list are currently known only from
southeastern China; four have been placed under threat categories on the IUCN
Red List of Endangered Species. Seven species are considered to fall within the "priority
species” categories defined by the IUCN Odonata Specialist Group (Moore 1997). Nine
species originally described from Hong Kong are considered as being of conserva-
fion interest. Three other species are quite widely distributed in East Asia but have
highly restricted distributions in Hong Kong."

Species endemic to Hong Kong

Wilson (1997a) recognised seven endemic Hong Kong species (Rhipidolestes janetae,
Drepanosticta hongkongensis Wilson, 1997, Sinosficta ogatai (Mafsuki & Saito, 1996),
"Lamelligomphus hongkongensis Wilson, 1995", "Melligomphus moluami Wilson, 1995",
Macromia katae Wilson, 1993 and Macromidia ellenae Wilson, 1996) and one endemic
subspecies (Lepfogomphus elegans hongkongensis Lieftinck, 1948) from Hong Kong. "La-
melligomphus hongkongensis" was subsequently determined by Wilson & Reels (2001)
to be conspecific with L. hainanensis (Chao, 1954), known from Hainan and, later,
Guangdong (Wilson & Xu 2009). "Melligomphus moluami" was subsequently com-
bined with Ophiogomphus guangdongensis Chao, 1994, from Guangdong, under Melli-
gomphus guangdongensis (Chao, 1994) comb. nov. (Wilson & Xu 2009). The other
five species formerly considered endemic fo Hong Kong have since been recorded
elsewhere in southeastern China (details in Table 2) or further afield. No species is
here considered endemic to Hong Kong territory, although Sinosticta ogatai may
be considered near-endemic as the only known exfra-Hong Kong population is at
Wutongshan in southern Guangdong, immediately abutting the Hong Kong border
(Reels 2001; Wilson 2004a, 2004b).

The subspecies Leptogomphus elegans hongkongensis was raised fo full species status
(Leptogomphus hongkongensis Asahina, 1988 stat. nov.) by Wilson & Xu (2009). It
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has not been recorded from elsewhere in southeastern China but has twice been
reported from Laos (Yokoi 2001; Yokoi & Kano 2002).

Species of "Global Concern" (Fellowes et al., 2002)

Fellowes et al. (2002) listed 15 Hong Kong dragonfly faxa as being of "Global Concern”,
i.e., species for which further habitat loss or damage in Hong Kong may have im-
plications for their global survival prospects. These included five of the taxa listed as
endemic by Wilson (1997a) and ten others thought at the time to have highly re-
stricted global distributions and globally important Hong Kong populations. In most
cases the known ranges of these species have been expanded in the past 15 years
and the Hong Kong populations, although still important, have accordingly diminished
in global significance to some extent. One notable exception is Sinosticta ogatai,
still known only from scattered populations in Hong Kong and from Wutongshan,
just across the border in Guangdong. The "Sieboldius sp." of Fellowes et al. (2002)
was presumably either S. alexanderi Chao, 1955 or S. deflexus (Chao, 1955), both
of which have subsequently been added to the Hong Kong list (Table 2) and both
of which are quite widely distributed in southeastern China (Wilson & Xu 2009).

IUCN Red List species

All but 12 of the 126 named species listed in Table 2 have within the past decade
been assessed (or reassessed) for Red Listing by IUCN working groups (e.g. Mitra et
al. 2010, Reels et al. 2012). This is in sharp confrast to the situation in 1997, when only
two Hong Kong species (Morfonagrion hirosei and Macromia urania) had been as-
sessed. Of the 114 assessed species, 107 are listed as Least Concern. One species,
Mortonagrion hirosei, is Near Threatened; two are Vulnerable (Macromia katae and
Orthetrum poecilops), and Gomphidia kelloggi is Endangered. Cephalaeschna klotsae
Asahina, 1982, Ophiogomphus sinicus (Chao, 1954) and Sieboldius alexanderi are
considered Data Deficient.

Among the 14 taxa yet to be formally assessed for Red Listing, four (Euphaea opaca
Selys, 1853, Ischnura asiatica (Brauer, 1865), Ischnura sp. (rufostigma Selys, 1876 - group)
and Paracercion hieroglyphicum (Brauer, 1865) are species that have not been re-
corded in Hong Kong in recent times. The remaining ten are Planaeschna skiaperipola
Wilson & Xu, 2008, Melligomphus guangdongenisis, Idionyx victor Hdmaldinen, 1991,
Macromidia ellenae (currently thought to be restricted to southeastern China); Gyna-
cantha japonica Bartenef, 1909, G. ryukyuensis Asahina, 1962, Asiagomphus hainan-
ensis (Chao, 1953), Leptogomphus hongkongensis, Stylurus kreyenbergi Ris, 1928 (known
from beyond southeastern China); and Anotogaster sp. cf klossi, the status of which
is unresolved.

IUCN priority species

The IUCN Odonata Specialist Group (Moore 1997) identified three categories (beside
Red Listing) of priority species for conservation: taxonomically isolated species, species
in monotypic genera confined to a single country, and species with unusual biology.
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The taxonomically isolated species identified by Moore (1997) included three spe-
cies on the Hong Kong list: Philoganga vetusta, Rhipidolestes janetae and Onycho-
themis testacea Laidlaw, 1902. Two others, Onychargia atrocyana Selys, 1865 and
Sinosticta ogatai, are proposed here. The small Oriental genus Onychargia was
recently placed, with Paracnemis (an endemic monotypic Madagascan genus (Dijk-
stra & Clausnitzer, 2004)), in a newly erected subfamily, Onychargiinae, within Platy-
cnemididae, based on molecular analyses (Dikstra et al., 2014). The subfamily Sino-
stictinae, erected by Wilson (1997c) to receive a single genus, Sinosticta, was strongly
confirmed as the sister group of all other Platystictidae by Dijkstra et al. (2014). The ge-
nus Sinosticta now contains four named species, all restricted to southeastern China.
Mortonagrion hirosei was listed by Moore (1997) as a species with unusual biology, on
the basis of its ability fo breed in salt water. Wilson (2004b) proposed that Orthetrum
poecilops should be listed for the same reason.

Species globally restricted to southeastern China

Several Hong Kong species thought to be restricted to southeastern China (i.e. Hong
Kong, Macau, Guangdong, Guangxi, Guizhou, Hunan, Jiangxi, Fujian, Zhejiang, Hainan)
af the time of Wilson (1997a) have subsequently been discovered in Indochina. These
include Philoganga vetusta in Laos (Yokoi 2003) and Vietnham (Do & Dang 2005), Pro-
fosticta taipokauensis Asahina & Dudgeon, 1987 in Laos (Sasamoto & Honda 2003),
Heliogomphus scorpio (Ris, 1912) in Laos (Yokoi & Kano 2002) and Vietham (Do & Dang
2005), Labrogomphus torvus Needham, 1931 in Laos (Yokoi 1999), Leptogomphus
hongkongensis in Laos (Yokoi 2001; Yokoi & Kano 2002, as "Leptogomphus elegans
hongkongensis"), Megalogomphus sommeri (Selys, 1854) in Laos (Yokoi 2001; Yokoi
& Kano 2002) and Vietnam (Do 2011), Stylogomphus chunlivae Chao, 1954 in Vietham
(Do & Dang 2005), Macromia katae in Laos (Yokoi 2003) and Idionyx victor in Vietham
(Zhang 2019).

Disregarding species known in Hong Kong only from historical (i.e. pre-1980s) re-
cords, there were 10 species globally restricted to southeastern China that were
found to be locally rare (either not recorded or sparsely distributed) in Hong Kong
in the present study, and a further three that were not locally rare.

Species with distributions extending beyond southeastern China but highly restricted
in Hong Kong

Disregarding obvious vagrants and recently recorded species for which it is premature
to assess local status, three species on the Hong Kong list are widely distributed
across eastern Asia but have highly restricted populations (1-3 sites) in Hong Kong:
Lestes nodalis Selys, 1891, Aciagrion approximans (Selys, 1876) and Agriocnemis lacteola
Selys, 1877 (three others, Heliogomphus retroflexus (Ris, 1912), Stylurus clathratus and
S. kreyenbergi are only known from single records and the existence of breeding
populations has yet to be established).
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Table 3. Dragonfly species of conservation interest recorded from Hong Kong (re-
vised and updated from Reels (2018) with reference to Zhang (2019).

Philoganga vefusta

Lestes nodalis

Rhipidolestes janetae

Aciagrion approximans

Agriochemis lacteola

Mortonagrion hirosei

Calicnemia sinensis

Onychargia afrocyana

Drepanosticta hongkongensis

Protfosticta beaumonti

Profosticia faipokauensis

Sinosticta ogataf

Cephalaeschna klotsae

Planaeschna skiaperipola

Asiagomphus hainanensis

Fukienogomphus choifongae

Gomphidia kelloggi

Lamelligomphus hainanensis

Lepfogomphus hongkongensis

Melligomphus guangdongensis

Ophiogomphus sinicus

Siebaldius alexcnderi

Priority species (Moore, 1997): faxonomically isclated.

Highly restricted in Hong Kong (three known sites; one unconfirmed in
present study).

Priority species (Moore, 1997): faxonomically isolated. Criginally descri-
bed from Hong Kong. Globally resticted to southeastern China.
Sparsely distributed in Hong Kong.

Highly resticted in Hong Kong (two known sites; one unconfirmed in
present study).

Highly restricted in Hong Kong (one known site).
Near Threatened (IUCN). Priority species (Moore, 1997): unusudl biclogy.

Globally restricted to southeastern China. Sparsely distributed in Hong
Kong.

Priority species (Moore, 1997): faxonomically isolated.

Qriginally described from Hong Kong. Globally restricted fo south-
eastern China.

Male originally described from Hong Kong. Globally restricted to south-
eastern China. Sparsely disfributed in Hong Kong.

Originally described from Hong Kong. Sparsely distributed in Hong Kong.

Priority species (Moore, 1997): taxonomically isolated. OCriginally descri-
bed from Hong Kong. Globally restricted to southeastern China. Near-
endemic fo Hong Kong. Sparsely disfributed in Hong Kong.

Data Deficient (IUCN). Highly restricted in Hong Kong (one known site).
Globally resticted to southeastern China and Hubei province.

Globally restricted fo southeastern China. Highly resfricted in Hong Kong
(one known site).

Globally resticted to southeastern China.

Originally described from Hong Kong. Globally restricted fo south-
eastern China. Highly resfricted in Hong Kong (one known site).

Endangered (IUCN). Globally restricted fo southeastern China. Highly re-
sfricted in Hong Kong (two known sites, contiguous).

Globally resticted to southeastern China.

Originally described from Hong Kong. Not recorded from elsewhere in
China. Known from one locality in Laos.

Globally restricted to southeastern China. Sparsely distributed in Hong
Kong.

Data Deficient (IUCN). Globadlly restricted fo southeastern China.

Sparsely distfibuted in Hong Kong.

Data Deficient (IUCN). Globally restricted fo southeastern China and
Hubei province.
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Anotogaster sp. cf klossi Breeding confirmed af one site.

Macromia katae Vulnerable (IUCN). Originally described from Hong Kong.

Globally resticted to southeastern China and Yunnan province. Highly

Idionyx claudia resfricted in Hong Kong (one known site).

Criginally described from Hong Kong. Globally restricted fo south-

McromIdaEiende eastern China. Sparsely disfributed in Hong Kong.

Pricrity species (Moore, 1997): taxonomically isolated. Sparsely distribu-

Onychathemis testacea tedin:Hong kong.

Orthefrum poecilops Vulnerable (IUCN). Priority species (Moore, 1997): unusual biclogy.

Changes in local status of Hong Kong species

'Declining" populations

Six species considered "very common" or "abundant" by Wilson (1997a, 2004a) and/or
Tam et al. (2011) were found to have scattered distributions in the present study. Si-
milarly, 13 species considered "common" in one or more of the above-cited publi-
cations were sparsely recorded in this survey. Are these outcomes strong evidence
of a significant change in the overall Hong Kong status of the 19 species involved?
Probably not. There is a problem of comparability. The present study data are derived
from far fewer field surveys, at far fewer sites, than those upon which Wilson (1997a,
2004a) and Tam et al. (2011) were able to draw when determining species' status,
and in many cases this apparent distributional decline can be ascribed to some ex-
fent to lower sampling effort in the present study, in which failure to record a species
at a site does not necessarily prove that the species is absent. It is also worth notfing
that under the status criteria adopted by Wilson (2004a) and Tam et al. (2011), a species
that occurred in as few as 11 out of 207 surveyed sites would, somewhat counter-
intuitively, be described as "common". The 19 apparently “declining” species are
discussed below.

In the case of the diminutive damselflies Agriocnemis femina Lieftinck, 1962 and A.
pygmaea (Rambur, 1842), their tiny size makes them quite easily overlooked. For
the forest-associated Agriomorpha fusca, Calicnemia sinensis Lieftinck, 1984, Profo-
sticta taipokauensis and Stylogomphus chunliuae it is premature to interpret their
apparent decline in abundance as indicative of a real one, particularly given the
fact that the habitat in which they are found (upland secondary woodland) is
maturing and expanding in Hong Kong. On many occasions dragonflies were ob-
served foo fleetingly or too far away during field surveys to enable a positive identi-
fication owing to possible confusion with similar species. Anax guttatus (Burmeister,
1839), Gynacantha japonica, Melligomphus guangdongensis and Ophiogomphus
sinicus could all have been under-recorded for this reason. Ischnura senegalensis
(Rambur, 1842), Brachythemis contaminata (Fabricius, 1793) and Crocothemis servilia
(Drury, 1770) are all abundant at farmed fish ponds in the northwest New Territories
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but this habitat was barely examined in the present study. Anaciaeschna jaspidea
(Burmeister, 1839) is a crepuscular species that might have been encountered more
frequently at pond and marsh sites if more late afternoon/early evening surveys
had been conducted. Anax immaculifrons Rambur, 1842 is one of a number of spe-
cies that were observed on several occasions at locatfions on route to or from, but
not actually in, a study site, and it is undoubtedly therefore under-recorded in Tab-
le 2. Diplacodes frivialis (Rambur, 1842) is abundant in late summer and autumn but
much less so in April-July when surveys were undertaken in the present study.

It may be argued, therefore that there are just three species in which an apparent
decline might possibly be an accurate reflection of the real situation: Paracercion
calamorum (Fraser, 1919), Nannophya pygmaea Rambur, 1842 and Palpopleura
sexmaculata (Fabricius, 1787). Weedy ponds and marshy abandoned paddies
represent important habitats for these three species, particularly N. pygmaea and
P. sexmaculata, and there are fewer sites for these habitats in Hong Kong today
than there were 20 years ago.

Expanding populations

It is notable that populations of the two conservation-interest salt-tolerant species, Mor-
tonagrion hirosei and Orthetrum poecilops, have apparently proliferated in Hong
Kong in the past two decades. Wilson (1997a) reported four known localities (Mai
Po marshes, Che Ha, Luk Keng and Nam Chung) for M. hirosei and two (Shuen Wan
and Nam Chung) for O. poecilops. Fourteen years later, however, Stanton & Allcock
(2011) were able to list 11 coastal sites in Hong Kong at which M. hirosei had been
recorded, to which a 12th (Kuk Po) was added in the present study, while O. poeci-
lops was recorded at five study sites (and seen at Fung Hang and one other location
at Starling Inlet) in this survey.

Five pond/marsh species have been added to the Hong Kong list since 1997, including
the damselfly Aciagrion approximans in 2000 (now known from two sites), Anax ni-
grofasciafus Oguma, 1915 and A. indicus Lieftinck, 1942 (first recorded in 2003 and
2010 respectively), and the migratory libellulid Trithemis pallidinervis (Kirby, 1889) in
2003. The pond libellulid Aethricmanta brevipennis (Rambur, 1842), first recorded
at Hong Kong Wetland Park in 2008 (Tam et al. 2008), has since spread widely in
the northern New Territories. It was recorded at seven study sites and at one other
location in the present study. Another pond/marsh species that has apparently ex-
panded its range in Hong Kong is Rhyothemis friangularis Kirby, 1889, known from
only four locations 20 years ago (Wilson 1997a) but recorded at eight sites in the
northern New Territories in the present study.

Several forest-associated odonate species have been recorded for the first fime in
Hong Kong since the publication of Wilson (1997a). These include Cephalaeschna
klotsae, Gynacantha ryukyuensis, Planaeschna skiaperipola, Fukienogomphus choifongae
Wilson & Tam, 2006, Heliogomphus retroflexus and Sieboldius alexanderi. The latter
species, in particular, has rapidly expanded its known range in Hong Kong and
was recorded at Wu Kau Tang, Sha Lo Tung, Tai Po Kau and Hok Tau in the present
study (in addition to being observed in Pat Sin Leng Country Park, near to Pat Sin
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Leng Site 1). Wilson (2014) argued that these new arrivals were representative of
an ongoing colonisation (or recolonisation) of forested areas in Hong Kong by strong-
flying dragonfly species that were probably present before the progressive deforest-
ation of the territory which started with human settlement and probably reached
its peak in the mid-20th century. Wilson (2014) cited the recent (post-1990) first Hong
Kong records of 16 other forest-associated anisopterans as evidence for this frend,
which continues to the present day.

In addition, photographic records have been made of eight other previously unre-
corded dragonflies in Hong Kong in the past decade or so. These include Stylurus
kreyenbergi (photographed in 2008 on a boat near Sai Kung by Samson So (pers.
comm.), probable Rhyothemis fuliginosa Selys, 1883 and Sympetrum darwinianum
(Selys, 1883) in the northern New Territories in 2014 (Ng 2014a, 2014b), probable Sym-
petfrum fonscolombii (Selys, 1840) at Ha Pak Nai (Au, 2017) and Po Toi (Wong, 2017) in
early October 2017 and, most recently, Stylurus clathratus at Tai O in June 2018 (Wil-
son, 2019), Polycanthagyna ornithocephala, in Tai Po Kau in August 2018 (Ken So,
pers. comm.), Orthetrum albistylum (Selys, 1848) at Hong Kong Wetland Park in 2018
(AFCD 2019b) and Indothemis carnatica at various locations in 2018-2019 (AFCD,
2019a). Sympetrum fonscolombii is particularly interesting as this species, although
a strong migrant (Dijkstra & Lewington 2006), was until recently not known from further
east than South and Central Asia (Clausnitzer 2013). The species has however been
recorded in Japan and Taiwan in recent years (Ozono et al. 2012; Lin 2016).

Species conservation value assessment metric

Wilson & Reels (1999) proposed a metric for using dragonflies in wetland evaluation
in fropical southern China. This was subsequently used by Reels (2013) to compare a
range of sites across southeastern China. The metric assigns an aggregate value to
each dragonfly species on the basis of a number of point-scoring categories (these
can then be tallied up species by species to give an aggregate score for a particular
site). A modified version of the metric is adopted in the present study, as outlined be-
low, to make it appropriate to the Hong Kong context (Fig. 3).

"Southeast China", for the purpose of the present study, refers to the Hong Kong
and Macau Special Administrative Regions and the provinces of Guizhou, Hunan,
Jiangxi, Zhejiang, Guangxi, Guangdong, Fujian and Hainan. Species that are pre-
sumed extinct, vagrant or of uncertain status in Hong Kong are excluded. Low
weighting is given to category (v) because an apparent local population decline
may not be real, for two reasons: (1) local population status is not comparably de-
fined (i.e. Wilson 19950, 1997a, 2004a and Tam et al. 2011 vs present study) and (2) spe-
cies' status from the present study is based on a much smaller sampling effort than
that reflected in Wilson (1995a, 1997a, 2004a) and Tam et al. (2011), so may be an un-
derestimate.

This approach, when applied to the species of conservation interest listed in Table 3,
results in the species ranking given in Table 4. [See Appendix 2 for details of all species].

It is notable that, with the exception of Agriomorpha fusca (13 points), no other Hong
Kong species scores higher than 10 points on the metric (Appendix 2).
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Figure 3. Basics of the Metric ranking of Hong Kong dragonfly species by conserva-
tion value.

Scoring allocation for each species -

(i) Percentage of world range in southeast China Score
Estimated 250% of world range in southeast China 10
Endemic fo southeast China 20
Estimated 250% of known world range in Hong Kong 30

(i)l IWWCN Red Listing

Data Deficient 5
Near Threatened 5
Vulnerable 10
Endangered 20

(i) Localisation - 3 or fewer Hong Kong sites with known breeding
populations

3 sites 10
2 sites 15
1 site 25

(iv) Priority species (Moore, 1997)

Taxonomically isolated species 15
Species in monotypic genus restricted to one country 15
Species with unusual biclogy 15

(v) Apparent population decline trends in Hong Kong, 1997 to 2017
Abundant/very common (1995-2011) >>> Scattered (present study) 3

Common/widespread (1995-2011) >>> Sparse (present study) 5

(vi] Species richness

Any species not falling under (i) to (v) 1

Concluding remarks

Dragonfly species in Hong Kong have contfinued fo proliferate since the mid-1990s,
when Keith Wilson published the results of the first comprehensive study of the local
fauna. Much of the increased species-richness of the territory has been attributed to
ongoing recolonisation by strong-flying forest-associated anisopterans as secondary
woodland cover has expanded and matured in recent decades. However, several
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Table 4. Metric ranking of Hong Kong dragonfly species by conservation value.

Rhipidolestes janetae 16= Melligomphus guangdongensis
Fukienogomphus choifongae Anotogaster sp. cf klossi
Gomphidia kelloggi

18=  Mortonagrion hirosei 2

4= Sinosticta ogatai 45 Drepanosticta hongkongensis
Planaeschna skiaperipola Protosticta beaumonti
Asiagomphus hainanensis
6 Cephalaeschna klotsae 40 Lamelligomphus hainanensis

Macromidia ellenae
7= Idionyx claudia 35
Orthetrum poecilops

9= Leptogomphus hongkongensis 30 24=  Lestes nodalis 15
Ophiogomphus sinicus Onychargia atrocyana
Macromia katae Protosticta tajpokauensis
Sieboldius alexanderi
12=  Philoganga vetusta 25 Onychothemis testacea

Aciagrion approximans
Agriocnemis lacteola
Calicnemia sinensis

lentic open-water libellulids have also been reported for the first fime in the past ten
years. Relatively few established Hong Kong species appear to have declined in
abundance or distribution in the last two decades; those that have are mainly
associated with small, shallow weedy ponds — a habitat that is increasingly scarce
in Hong Kong. A large number of Hong Kong species are apparently more widely
distributed across the ferritory now than they were 20 years ago. The number of dra-
gonfly species considered endemic to Hong Kong has however dropped from eight
to zero; this due largely to the greatly increased interest in studying dragonflies across
southeastern China. Nevertheless, Hong Kong's odonate fauna contains many species
of regional and even global conservation significance. The assessment of locally oc-
curring species using a conservation importance metric such as the one adopted
for this study can give an objective indication as to which species should be
prioritised in conservation efforts. The importance of particular sites can also be
objectively assessed by summing the metric scores of all species occurring at a site.
This will be the subject of a future paper.
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Appendices
Appendix: Figure 2: Map of locations studied.

Figure 2. Sites visited in the present study, 2016-2017
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Appendix 1: Sites surveyed in the present study.

. Pat Sin Leng Site 1

A

. Pat Sin Leng Site 2

w

. Luk Keng
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. Ma Tso Lung

o

. Yung Shue O

o

. Shuen Wan

~
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0o

. Kang Mun Tsui

hel

. Lung Tsai Ng Yuen

10. Tan Shan River
("River Jhelum”)

11. Nam Chung

12. Tai Tong

13. Sha Lo Tung Basin

14. Wu Kau Tang.
Bride's Pool

15. She Shan

16. Sham Tseng (up
sfream of sefflement
basin)

17. Upstream Tai Lam
Reservoir

Freshwater marsh

Freshwater marsh
Freshwater marsh; also salt
marsh and small streams

Freshwater marsh and
ponds

Freshwater marsh; also
mangrove and small
sfreams

Freshwater marsh; ponds,
mangrove and small
sfream

Pond

Pond

Pond; small stream

Lowland river

Shallow gradient stream;
also ponds and mangrove

Shallow gradient sfream

Shallow gradient
sfream; also marsh and
rice paddy

Shallow gradient streams;
also marsh

Shallow gradient stream

Shallow gradient stream;
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Rocky hill stream
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E 114°13.514' 220m asl

N 22°30.185',
E 114°13.439' 245m asl

N 22°31.088",
E 114°13.098' 2m qsl

Ni22°31.156' E
114°05.148' 2m asl

N 22°25.364’,
E 114°17.251' 5m asl

N 22°28.021",
E 114°12.206' Om csl

N'22°12.535,

E 114°07.240" 60m asl
N 22°30.066,

E 114°17.448' 2m asl

N 22°14.104",
E 113°52.143 220m asl

N 22°30.453",
E 114°10.403' 20m asl

N 22°31.171°,
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N 22°28.516',
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23-05-16; 15-06-17

15-06-16; 28-06-16;
22-05-17

18-05-16; 01-06-16;
02-06-17

18-05-16; 21-06-16;
25-05-17

08-06-16

20-06-16

05-07-16

13-06-16; 14-06-16;
23-05-17

23-05-16; 12-06-17

25-04-16; 24-06-16

20-04-16; 21-04-16; 12-05-
16; 23-06-16; 11-05-17;
08-06-17; 26-06-17

26-04-16; 27-04-16; 11-05-
16; 26-07-16; 09-05-17; 10-
05-17.11-05-17; 28-06-17

28-04-1¢; 21-06-16;
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02-06-16; 07-07-16;
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26-05-17
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Primary habitai(s) Median location Date(s) surveyed

19. Ng Tung Chai 'Fﬂi'éésieﬂ hill sreams and N 22°25.417", 07-06-16; 17-05-17;
- E 114°07.566' 300m asl 18-05-17

) e ey Forested hill streams and N 22°25.358, 03-05-16; 04-05-16;
i seepages E114°10.457 200m asl  07-06-17; 23-06-17
23, sheung Tsat Muk- N 22°30.198', 19-04-16; 16-05-16;

Freshwater marsh E114°13.340 250masl  08-05-17

Freshwater marsh; also salt N 22°31.634',
marsh and small streams E 114°14.031' 2m as!

Fre&hwcier pond and N 22°31.946,
27. Yuen Leng Chai & e e 21-06-16; 29-06-17

29, Hok T Forested hill steams and N 22°29.142, 20-04-16; 12-05-16;
Sy ‘seepages, also reservoir E114°10.967 130masl  30-05-16; 08-06-17

31. Tai Shui Hang Shallow gradient stfream 02-05-16; 14-05-16

25. Kuk Po 16-06-16; 22-06-17

ﬁ] 13"55,492 30m asl

33. Double Island Salt marsh andmangrove L0 c o g 20-06-16
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Appendix 2. Hong Kong dragonfly species conservation importance
assessment metric*

Philoganga vetusta

Euphaea decorata

Agriomorpha fusca

Aciagrion approximans

Agriocnemis lacteola

Ischnura senegalensis

Paracercion calamorum

Onychargia afrocyana

Prodasineura croconota

Protosticta beaumonti

Sinosticta ogatai

Anax guttatus

Cephalaeschna Kiolsae
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Amagamﬁh us koxingai

Burmagomphus vermicularis

Gomphidia kelloggi

Heliogomphus scorpio

Lamelligomphus hainanensis.

Megalogomphus sommeri

Ophiogomphus sinicus

Stylogomphus chunliuae

Stylurus kmyenbergr

‘Macromia berlandi

idionyx victor

Brachythemis contaminata

Diplacodes frivialis

Onychothemis fesiacea

Palpopleura sexmaculata

*Species that are presumed extinct, vagrant or of uncertain status in Hong Kong are excluded. All other Hong

Kong species (as listed in Table 2), come under category (vi) of the metric and score 1 point each.
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Appendix: Habitats (Photos taken by G.T. Reels)

yo 4 i

Yung Shue O.Coastal mangroves at this site support a thriving population of Orthe-
trum poecilops, which breeds in brackish-saline water.

i} 5N

Lk Keng marsh. The largest unmanaged freshwater marsh in Hong Kong. Supports
a large number of lentic species including the tiny libellulid Nannophyopsis clara.
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Kai Kuk Shue. §
Ha. A pond and
marsh complex
adjacent to Luk
Keng supporting
a very wide ran-
ge of lentic spe- ©
cies including
Aethriamanta
brevipennis and
Rhyothemis fri-
angularis.

Kang Mun Tsui.
A large, remote
pond in the
northeast of
Hong Kong.
Nannophyopsis
clara present at
this pond.

Yuen Leng Chai.
A disused fish
pond adjacent
to the border
with Shenzhen
(mainland  Chi- §
na) supporting a
good range of
pond species.
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Tai Shui Hang.
A large, gravel-
ly lowland

stream in the
northwest of
Hong Kong, sup-
porting a popu-
lation of Para-
gomphus capri-
cornis.

Ma Tso Lung. An
extensive com-
plex of largely
disused fish
ponds close to
the Shenzhen
(mainland
China) border.

Lung Tsai lily
pond. A good si-
te for the spar-
sely distributed
Paracercion cal-
amorum.

Faunistic Studies in SE Asian and Pacific Island Odonata 30 | 41



Reels

She Shan stream.
A slow-flowing
lowland stream,
formerly a good
site for Labro-
gomphus torvus,
although the
species was not
recorded in the
present study.

Tai Tong stream.
A gravel-bot- ¥
tomed lowland
stream with good
riparian vege-
tation suppor-
ting a large
number of lotic
species. Parti-
cularly notable
for the large
population  of
Paragomphus
capricornis.

Sham  Tseng M
stream. A cob- &
ble-bottomed &
stream with ex- B8
tensive gravel
accumulations
providing habi- 2
tat for several &
stream  gom- :
phids including
Melligomphus
guangdong-
ensis.
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Hok Tau upper
fributary. A cob-
ble / boulder
upland stream
in secondary
woodland. Sie-
boldius alexan-
deri breeds here.

i Tai Lam stream.
Upstream of Tai
Lam Reservoir.
A fast-flowing
boulder stream.
Good popula-
tion of Megalo-
gomphus som-
meri at this site.

Sha Lo Tung ba-
sin. An upland
marsh / stream
complex sup-
porting more
than 70 species
of odonates.
Long regarded
as Hong Kong's
richest dragon-
fly site.
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Sunset Peak
seepage. One of
many seepages ¢
at 600-800 m on
Sunset Peak, Lan-
tau Island, sup- *
porting platy-
stictids such as
Drepanosticta
hongkongensis
and Protosticta
beaumonti.

Appendix: Species (Photos taken by G.T. Reels)

Philoganga ve-
tusta at Wu Kau
Tang (photogra-
phed in 2010).
A member of a
taxonomically

isolated genus.
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Aciagrion appro-
ximans at Pat Sin
Leng Site 2 (pho-
tographed in
2010). A sparsely
distributed spe-
cies in Hong
Kong.

Mortonagrion  hi-
rosei at Luk Keng
marsh (photo-
graphed in
2010). A species
that is confined
to brackish wa-
ter mangroves
and reedbeds.

Calicnemia si-
nensis at Ng Tung
Chai, June 2016.
Sparsely distri-
buted in Hong
Kong and glo-
bally restricted
to southeastern
China.

Faunistic Studies in SE Asian and Pacific Island Odonata 30 | 45




Reels

Onychargia atro-
cyana at Shuen
Wan (photogra-
phed in 2011).
A member of a
taxonomically

isolated genus.

Sinosticta ogatai
at Ng Tung Chai,
June 2016. Ori-
ginally described
from Hong Kong,
where it is near-
endemic.

Idionyx victor at
Ng Tung Chai,
June 2016. A
widespread spe-
cies, originally
described from
Hong Kong.
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Aethriamanta

brevipennis at
Kai Kuk Shue
Ha pond /marsh
complex, May
2016. This spe-
cies has spread
rapidly across
Hong Kong sin-
ce the first re-
cord in 2008.

Nannophyopsis
clara at Luk
Keng marsh, May
2016. A ftiny li-
bellulid with a
scattered distr-
ibution in Hong
Kong.

Orthefrum poe-
cilops at Yung
Shue O, June
2016. This man-
grove-associa-

ted species has
spread quite wi-
dely along the
eastern coast of
Hong Kong sin-
4 ce the 1990s.
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Palpopleura sex-
macvulata at Sha
Lo Tung (photo-
graphed in 2010).
A species of
small weedy
ponds and mar-
shes that ap-
pears to have
declined in Hong
Kong since the
1990s.

Rhyothemis tri-
angularis at Kai
Kuk Shue Ha,
May 2016. This
small attractive
species has
spread quite
widely over
Hong Kong sin-
ce the 1990s.

Pseudocopera
ciliata exuviae
at Luk Keng
marsh, April
2016.
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Sieboldius alexanderi exuviae on
stream boulder at Wu Kau Tang. This
species has become quite widely
distributed in Hong Kong since it
was first recorded in 1995.

Sinictinogom-

phus clavatus ex-
vviae at Kai Kuk
Shue Ha (photo-
graphed in
2010). A large
pond species.
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Faunistic studies of South-East Asian and Pacific islands Odonata is a journal of the International Dragonfly Fund
(IDF). It is referred to as the journal in the remainder of these instructions. Transfer of copyright to IDF is considered fo
have taken place implicitly once a paper has been published in the journal.

The journal publishes original papers only. By original is meant papers that: a) have not been published elsewhere
before, and b) the scientific results of the paper have not been published in their entirety under a different title
and/or with different wording elsewhere. The republishing of any part of a paper published in the journal must be
negotiated with the Editorial Board and can only proceed affer mutual agreement.

Papers reporting studies financially supported by the IDF will be reviewed with priority, however, authors working with
Odonata from the focal area (as defined on the back page of the front cover) are encouraged to submit their
manuscripts even if they have not received any funds from IDF.

Manuscripts submitted to the journal should preferably be in English; alternatively German or French will also be
accepted. Every manuscript should be checked by a native speaker of the language in which it is written; if it is not
possible for the authors to arrange this, they must inform the Editorial Board on submission of the paper. Authors are
encouraged, if possible, to include a version of the abstract in the primary language of the country in which their
study was made.

Authors can choose the best way for them to submit their manuscripts between these options: a) via e-mail to the
publisher, or b) on a CD, DVD or any other IBM-compatible device. Manuscripts should be prepared in Microsoft
Word for Windows.

While preparing the manuscript authors should consider that, although the journal gives some freedom in the style
and arrangements of the sections, the editors would like to see the following clearly defined sections: Title (with
authors names, physical and e-mail addresses), Abstract, Infroduction, Material & Methods, Results, Discussion,
Acknowledgments and References. This is a widely used scheme by scientists that everyone should be familiar with.
No further instructions are given here, but every author should check the style of the journal.

Authors are advised to avoid any formatting of the text. The manuscripts will be stylised according to the font type
and size adopted by the journal. However, check for: a) all species names must be given in italic, b) the authority
and year of publication are required on the first appearance of a species name in the text, but not thereafter, and
c) citations and reference list must be arranged following the format below.

Reference cited in the text should read as follows: Tillyard (1924), (Tillyard 1924), Swezey & Williams (1942).

The reference list should be prepared according fo the following standard:

Swezey, O. & F. Williams, 1942. Dragonflies of Guam. Bernice P. Bishop Museum Bulletin 172: 3-6.

Tillyard, R., 1924. The dragonflies (Order Odonata) of Fiji, with special reference to a collection made by Mr. HW.
Simmonds, F.E.S., on the Island of Viti Levu. Transactions of the Enfomological Society London 1923 IlI-IV: 305-346.

Citations of internet sources should include the date of access.

The manuscript should end with a list of captions to the figures and tables. The latter should be submitted separately
from the text preferably as graphics made using one of the Microsoft Office products or as a high resolution picture
saved as a .jpg .fif or .ps file. Pictures should be at least 11 cm wide and with a minimum 300 dpi resolution, better
360 dpi. Line drawings and graphics could have 1200 dpi for better details. If you compose many pictures to one
figure, please submit the original files as well. Please leave some space in the upper left corner of each picture, to
insert a letter (a, b, c...) later. Hand-made drawings should be scanned and submitted electronically. Printed figures
sent by the post could be damaged, in which case authors will be asked to resubmit them.

Manuscripts not arranged according to these instructions may also be accepted, but in that case their publication
will be delayed until the journal’s standards are achieved.








