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Introduction

The Hong Kong Wetland Park (HKWP) is located at the north-west
of Hong Kong, adjacent to the Mai Po Inner Deep Bay Ramsar Site. The
60-hectare outdoor wetland reserve of the HKWP comprises diverse habitats,
including freshwater marshes, ponds, reedbeds, mangroves, mudflats and
woodlands. The habitats are managed for the purposes of demonstrating
the diversity of Hong Kong's wetland ecosystem, and providing an education
and recreation venue with a theme on the functions and values of wetlands.

Habitat management for wildlife in the HKWP is conducted mainly
through planting and creating suitable micro-habitats. With a view to
managing the vegetated areas of the HKWP as favourable habitats for
butterflies, a flagship invertebrate group with high aesthetic value for
effective conservation education, over 60 species of larval food plants and
nectar plants have been planted in the HKWP, and a butterfly garden has
been developed to provide abundant natural food sources for butterflies.

A systematic monitoring programme of butterflies has been
undertaken in the HKWP since 2003. The main purpose of the butterfly
monitoring is to record the species diversity of butterflies in different
habitats of the HKWP, and to record the presence of species of conservation
concern and their habitat associations. The monitoring results have been
used to evaluate and enhance the habitat management plans of the HKWP.
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Methods

Butterfly monitoring was conducted once every month from March to October from 2003 to 2006 and from March
to November from 2007 to 2015.

A transect method, modified from Pollard (1977), was employed for butterfly monitoring in the HKWP. Monitoring
data were collected according to the HKWP ecological monitoring manual, which identifies four transects (Fig. 1 to
Fig. 5). During the monitoring, surveyors followed the designated path at a steady pace and recorded all butterfly
adults observed within five metres on either side of each transect on a fine day. The abundance of butterfly adults was
recorded with the aid of binoculars. Individuals which were difficult to identify in flight were caught using a hand net
and released right after identification. Weather information, including air temperature and relative humidity, was also
recorded.

Fig. 1. Map showing the survey transects.

Transeci\C
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Fig. 2. Transect A.
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Fig. 3. Transect B.

Fig. 5. Transect D.

Results and Discussion

A total of 166 species of butterfly were recorded
in the HKWP from 2003 to 2015 during the regular
butterfly monitoring programme and other occasional
observations. This accounts for about 70% of the butterfly
species in Hong Kong. Of these, 24 butterfly species
were ‘rare’ and 23 were ‘very rare’ (Table 1), while 16 of
them were considered to be of conservation concern
(Chan et al. 2011). Except for the subfamily Miletinae,
with two members either rare or very rare in Hong Kong,
members of all the butterfly subfamilies recorded in Hong
Kong were found in the HKWP. The monitoring found
that the families Lycaenidae and Pieridae were the least
represented butterfly families (Table 2). Species in these
families are usually less apparent to observers because
many of them are swift-flying canopy species. The
checklist of butterfly species recorded in the HKWP from
2003 to 2015isin Annex 1.

Table 1. Number of butterfly species recorded in the
HKWP categorized by local restrictedness.

Local Restrictedness No. of species in the HKWP

Very Common (VC) 18
Common (C) 58
Uncommon (UC) 40
Rare (R) 24
Very rare (VR) 23
Unevaluated* 3*

* Three species (Colias erate, Notocrypta paralysos and Libythea
myrrha) are not on the active checklist of Hong Kong butterflies
(Chanetal.2011).

# Records of the regular monitoring programme and occasional
observations in the HKWP.
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Table 2. Number of butterfly species recorded in the HKWP categorized by family.
Species in the HKWP
Family Subfamily I\l(zhc;fns:te ::e;:;; -I|-I )K No Percentage  Percentage
: (Subfamily) (Family)

. Coeliadinae EXHiFpitnafl 10 5 50%

gegss”:;!;z; FER " Hesperiinae FETTR 42 32 76% 66%
Pyrginae fEFRitE R} 7 2 29%
Curetinae #i it oafl 1 1 100%
Lycaeninae JritEaaf} 2 1 50%

Lycaenidae Jisf} Miletinae =i nifl 2 0 0% 63%
(54 species) Polyommatinae i i arif} 26 19 73%
Theclinae 43 fkitEnafl 20 10 50%
Riodininae it amfs} 3 3 100%
Acraeinae Eitoafl 1 1 100%
Amathusiinae FzitEoafl 2 2 100%

Nymphalidae fisf; — Charaxinae ZEWRIER T} 4 3 75% 8%
(80 species) Danainae BEfaifl 12 10 83%
Nymphalinae it amFsl 45 35 78%
Satyrinae HR#EGER} 16 11 69%

F;;'S';':I:j)e RIS papilioninae BiZsRt 22 15 68% 68%

Pieridae Jyief] Coliadinae &ifitEafl 7 4 57% 2%
(21 species) Pierinae jfyitteafl 14 9 64%

*Three species (Colias erate, Libythea myrrha and Notocrypta paralysos) are not included as they are not on the active checklist of Hong Kong

butterflies (Chan et al. 2011).

Seasonal Variation

The peaks in the abundance and number of
species occurred in June and September/October
(Fig. 6 & 7). This is similar to the general trend
of seasonal variation in butterfly diversity and
abundance in the territory (Law 1998; Chan 2004).

Temporal Variation from 2003 to
2015

Compared with the monitoring results conducted
during the construction stage of the HKWP before
2006, a general increase in diversity of butterfly species
was observed soon after its opening in 2006 (Fig. 8). It
is likely that habitat restoration, habitat enhancement
and reduced disturbance contributed to the increase in
diversity of butterflies after its habitat establishment in
the HKWP. However, there was a drop in the diversity of
butterflies after 2007, an exceptionally good year, and
it fluctuated at around 100 species in the subsequent
years between 2011 and 2015. It is suspected that some
recorded butterfly species were attracted from nearby

areas, and have not established a sustainable population
in the HKWP. Natural fluctuation of butterfly populations
caused by weather and vegetation succession in the
HKWP could also be possible reasons.

Comparison between transects and
relationship with habitat types

The diversity of butterflies was generally highest
along Transect A and lowest along Transect D (Fig. 8). This
is likely due to the length of the transects and the area
of vegetation cover within them (Table 3). Transect A is
the longest of the four transects and it includes a mixed
woodland.

The diversity of butterflies along Transect B peaked
in 2013. This might be a result of enhancement planting
and the setting up of the Butterfly Garden in 2007, which
was expanded in 2010. A drop of butterfly diversity
was observed in 2015 which may likely be because of
the renovation and replanting work carried out in the
Butterfly Garden in early 2015.
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Fig. 6. Monthly mean abundance of butterflies recorded in the HKWP from 2003
to 2015 (error bar: +/- 1 SD).
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The habitats along Transect D are mainly ponds
and streams, with less vegetation cover than the other
transects, and as a result, the butterfly diversity was
comparatively lower than the other transects.

Of the 166 butterfly species recorded, 60 were
found in all four transects. One example is Remelana
jangala (GEJKIEE; Fig. 9), which is associated with
wetlands. The mangrove Kandelia obovata (FXJiifss;
Fig.10), one of its larval food plants, is abundant in the
HKWP. Other examples include Pelopidas agna (F§on%%
FE) and Potanthus confucius (FL 5= = F¢1t), which
are ‘uncommon’ species that feed on plants of the
family Gramineae (CR4<F}), a group of plants that is also
abundant in the HKWP.

Fig. 10. Kandelia obovata.

Fig. 11. Catochrysops strabo.

Fig. 12. Hedychium coronarium.

Fig. 13. Jamides alecto.

Table 3. Number of butterfly species recorded in the survey transects.

Transect Approximate Maior habitats Total number of species recorded
length (m) ) from 2003 to 2015
A 1600 Woodland of native species and Eucalyptus spp., 125
seasonal ponds, mangroves
400 Butterfly Garden, reedbed, woodland and mangroves 112
C 400 Woodland of mainly native species 101
1200 Ponds and streams 81
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Planting larval food plants in the HKWP has also
successfully attracted rare butterflies and other species of
conservation concern. For example, Catochrysops strabo
(W fRIEE Fig. 11), a ‘very rare’ species and a species of
conservation concern, was recorded in 2012 near its larval
food plant, Desmodium heterocarpon ({3 52). The species
was recorded again in subsequent years, indicating that it
might have successfully established a population in the
HKWP. Planting Ginger Lily (Hedychium coronarium;
{E; Fig. 12) in various locations successfully attracted the
‘very rare’ Jamides alecto (Z KM Fig. 13), which was
recorded every year since 2013 along Transects B and D.

After the renovation work of the Butterfly Garden,
Zizula hylax (f£iEJKHE, Fig. 14), a ‘very rare’ species of
conservation concern, was observed in the Butterfly
Garden (TransectB) in November 2015. Further monitoring
is required to confirm whether the species has established
a population in the HKWP.

The rich butterfly diversity in the HKWP
demonstrates that recreated habitats could provide
suitable habitats for butterflies through proper
management, and that planting of suitable larval food
plants would be beneficial to the conservation of rare
species or species of conservation concern.
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Fig. 14. Zizula hylax.

Way Forward

The HKWP will continue its butterfly monitoring and
implement appropriate habitat enhancement measures
for the conservation of butterflies, in particular species
of conservation concern, through regular review of the
monitoring findings and habitat management plans.
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Annex 1. Checklist of the butterflies recorded in the Hong Kong Wetland Park from 2003 to 2015.

. Local Species of Location
: . _ Chinese Restrictedness conservation  of records
No. Family Subfamily Scientific Name Common (Chan etal. concern (transect)
Name 2011) (Chan et al.
2011) A B C D
1 Hesperiidae FHEf} Coeliadinae EXifiF7Mtchfl  Badamia exclamationis YT VR o -
2 Hesperiidae 707} Coeliadinae EX§fIFI®EEER]  Bibasis gomata [ AT uc 3
3 Hesperiidae Fitsfl Coeliadinae EX§IFEI%ESFL  Hasora badra =t e VR B
4 Hesperiidae FEitf} Coeliadinae BXHIFFEERl  Hasora chromus PTG R 3
5 Hesperiidae FtEf} Coeliadinae BXHiF2itcnf}  Hasora taminatus SRETHEFRILE VR * - *
6 Hesperiidae SR} Hesperiinae FEitaaf) Aeromachus jhora T fE R R ©
7 Hesperiidae FtEf} Hesperiinae FEitEHF] Aeromachus pygmaeus RIS TRt VR W
8 Hesperiidae F7IEf} Hesperiinae F7ItEE5 /) Ampittia dioscorides BT TRl uc 2 e o o
9 Hesperiidae F7itF) Hesperiinae S5t ol Astictopterus jama (bR *ox o
10 Hesperiidae FIEFR} Hesperiinae F7ItEE5 /) Borbo cinnara FliFFisE oxox o
11 Hesperiidae FiF} Hesperiinae FitEEEfL Caltoris bromus LTI Rtk VR *oxox
12 Hesperiidae 5715} Hesperiinae FEf& a5l Erionota torus TP TR uc e
13 Hesperiidae F7itEF} Hesperiinae F¢ittgafl Halpe porus i TR VR S w2 *
14 Hesperiidae FEiEFR} Hesperiinae F¢itEgafl Hyarotis adrastus T T uc -m
15  Hesperiidae FiF} Hesperiinae FEf a5l lambrix salsala TR uc & &
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. Local Species qf Location
No. Family Subfamily Scientific Name é:(:‘l:lnnelf)en Re(sct;iac:leec:na?ss co:cs)i:‘,eartr:on ‘(,tfr::;::;
Name 2011) : (Chan etal.
2011) A B C D
16  Hesperiidae F1Ff}  Hesperiinae Ffitanfl Matapa aria s uc Eows
17  Hesperiidae Fitfl  Hesperiinae FEitaafl Notocrypta curvifascia ARG uc c ©
18  Hesperiidae F:ifl  Hesperiinae FfitEnnf} Notocrypta paralysos ZE QI - *
19 Hesperiidae R} Hesperiinae FEitEaif} Parnara bada L BUEFE R *
20  Hesperiidae F#1%F}  Hesperiinae F7itaifl Parnara ganga R uc * o %
21  Hesperiidae 75} Hesperiinae 7t fl Parnara guttata E4EF C T © e 3
22 Hesperiidae FitFl  Hesperiinae FHitsasfil Pelopidas agna [FEEEES R uc Eon 8 9
23 Hesperiidae M}  Hesperiinae FFiEnif} Pelopidas assamensis E[ Rt R ()
24 Hesperiidae FitFl  Hesperiinae FHitsasfil Pelopidas conjunctus A TR I R &
25  Hesperiidae F7i#f}  Hesperiinae FFitEnHf} Pelopidas mathias St uc W
26  Hesperiidae 75}  Hesperiinae FitEoif) Pelopidas subochraceus T ER TR VR - ks
27  Hesperiidae F7if}  Hesperiinae FRiEanfl Polytremis lubricans B A FL TR C wow oo
28  Hesperiidae FitFl  Hesperiinae Fitsasfil Potanthus confucius LT EF uc I S
29  Hesperiidae Fi&f}  Hesperiinae FEitsasfil Potanthus pava AR TR VR g <
30  Hesperiidae Ff}  Hesperiinae FitEoif) Potanthus pseudomaesa VN e R EAN
31  Hesperiidae Fi5}  Hesperiinae F7itamfl Potanthus trachala B4 == SR R L
32  Hesperiidae Ff}  Hesperiinae FitEoif) Suastus gremius TR uc G0 O O
33 Hesperiidae FEHEFL  Hesperiinae FRitEoif: Taractrocera ceramas B S R *
34  Hesperiidae Fi&5}  Hesperiinae FEitsatfil Telicota ancilla LM AT TR uc z 3
35  Hesperiidae Fitfl  Hesperiinae FHitsasfil Telicota colon AT R AR
36  Hesperiidae Fif}  Hesperiinae FRiEaifl Telicota ohara AT R *o
37  Hesperiidae FI®Rl  Hesperiinae FRIEEERL Udaspes folus TR R * &
38  Hesperiidae 1%}  Hesperiinae F7itarfl Zographetus satwa B i R T R *
39  Hesperiidae FtER}  Pyrginae {EFREEGE ) Odontoptilum angulatum — FEHIFFE C o
40  Hesperiidae R} Pyrginae {EFRMEEGRL Tagiades litigiosus WP R TRt C @ 3
41 Lycaenidae JRUEER} Curetinae $f it anfl Curetis dentata TSR Pt uc 9
42  Lycaenidae JRIEF}  Lycaeninae JRIEEEF Heliophorus epicles IR PRt C 2 @ =
43 Lycaenidae JRIEFR}  Polyommatinae HERIEEER}  Acytolepis puspa PR *oxox o
44 Lycaenidae JRitf} Polyommatinae HE jRiSETHFL Catochrysops strabo I it VR ® *
45  Lycaenidae JRIER} Polyommatinae HE SRt GHF} Chilades lajus Y C S
46 Lycaenidae JKIEER} Polyommatinae HE jRiSECHFL Chilades pandava Ry uc © © o O
47  Lycaenidae SRR} Polyommatinae HEJKitEGER}  Euchrysops cnejus e e uc S <
48  Lycaenidae JRI®F}  Polyommatinae [EKHEREF}  Everes lacturnus TR FREL it C & @ 8 9
49  Lycaenidae SRR} Polyommatinae IR fKitcif}  Famegana alsulus TEPRtE uc @
50  Lycaenidae KR} Polyommatinae HEjKitEaEfl  Jamides alecto ZHE I VR * *
51 Lycaenidae JRiBEF; Polyommatinae HEKitEaEf}  Jamides bochus biiRs ¥k ox X
52  Lycaenidae JKi%%}  Polyommatinae IRJRIERTAl  Lampides boeticus BR ¥oxoxox
53  Lycaenidae JKitER} Polyommatinae HE Rt GHFR} Megisba malaya SEE R VR 3 -0
54  Lycaenidae KR} Polyommatinae HE jkitaifl  Nacaduba kurava et 3RS C *oxox %
55  Lycaenidae JRiBEF; Polyommatinae R fRitGHR}  Neopithecops zalmora —BERE uc &
56  Lycaenidae JKitEf} Polyommatinae lf/KiaEf}  Pseudozizeeria maha YRS VC © o e o
57  Lycaenidae fRiBEF; Polyommatinae HE SRt SR} Udara albocaerulea 5 B A PR it VR @
58  Lycaenidae JKi%f}  Polyommatinae RJRIERifl  Udara dilecta 2 BRI VR o -m
59  Lycaenidae fRUBEF; Polyommatinae HEJRIEGEF}  Zizeeria karsandra R uc <
60  Lycaenidae KR} Polyommatinae HE jKitaifl  Zizina otis EHR e C *oxox %
61 Lycaenidae JRIEF} Polyommatinae HE JRIGERERF  Zizula hylax £ HE Pt VR @ @
62  Lycaenidae JKIF}  Theclinae 43 citasfl Arhopala bazalus T PRt R @
63  Lycaenidae JRIEFR}  Theclinae 43 RitEasfl Artipe eryx 4k PRI uc * x %
64 Lycaenidae JKiF}  Theclinae 4 pKiEEERL Deudorix epijarbas PR R 8 O
65  Lycaenidae JKiR}  Theclinae 4 RitEEsfl Horaga onyx B SR R * ok x
66 Lycaenidae JKIF}  Theclinae 45k iaafl Iraota timoleon SRAHE FL IRt uc L
67  Lycaenidae [RIEFL  Theclinae 43 fRitanfl Rapala manea JHE R C 2
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. Local Species ?f Location
. . o Chinese Restrictedness conservation of records

No. Family Subfamily Scientific Name CTJ:::H (Chan etal. (Ccl:)::::na 5 (transect)
2011) 2011) A B C

68  Lycaenidae KB} Theclinae &}kl anf) Remelana jangala HE e C EA

69  Lycaenidae JiitEf) Theclinae 43 fRIETER} Sinthusa chandrana AE PRIt *

70  Lycaenidae JkitEf} Theclinae 45 fRIETRF] Spindasis lohita FRAFPE C S

71  Lycaenidae JRitef} Theclinae 45 fRItETEF] Tajuria maculata SIBE PRt VR *

72 Lycaenidae JRIER} Riodininae i i EE ) Abisara echerius e 5 i i VC & %

73 Lycaenidae JRitEf} Riodininae MR tEE5f} Dodona egeon ORI R B 48

74 Lycaenidae SRR} Riodininae i EE ) Zemeros flegyas RE IR e C XX

75  Nymphalidae @itFlL  Acraeinae B2t oif) Acraea issoria 2ERE I *

76  Nymphalidae [itf}  Amathusiinae ERiEnHF} Discophora sondaica JEUHR 77 Bt uc * *

77  Nymphalidae @@itfl  Amathusiinae E2itEaif} Faunis eumeus BRI *ox o

78  Nymphalidae I} Charaxinae ZEpitesl Charaxes bernardus R A et XX

79  Nymphalidae Ic#%Ff}  Charaxinae Z&igitsasfil Polyura athamas ZE BT E R Ikt uc * o

80  Nymphalidae I} Charaxinae ZEpitesfl Polyura nepenthes T IR uc = >

81  Nymphalidae fikif}  Danainae BFitEarfl Danaus chrysippus S P uc 3 G B

82  Nymphalidae §itf:l  Danainae BItEEf} Danaus genutia FRBAE %

83  Nymphalidae fikf#F}  Danainae BFifarf) Euploea core LR *ox X

84  Nymphalidae [§itf:l  Danainae BItEaf} Euploea midamus EERE S pTtE VC 2 o @

85  Nymphalidae @titifl  Danainae BFitEaEf} Euploea mulciber SRS Pt uc A

86  Nymphalidae {5l  Danainae BFitEEafl Ideopsis similis e ha Bt VC 2 o @

87  Nymphalidae {5l Danainae BFfEaaf} Parantica aglea 4R P C © o @

88  Nymphalidae ic#F}  Danainae BFfatifl Parantica swinhoei 5 AR Bt VR @ e

89  Nymphalidae I}  Danainae BFitamf} Tirumala limniace 5 Dt C T o @

90  Nymphalidae 5l  Danainae BFiEsf} Tirumala septentrionis 7 P VR <

91  Nymphalidae BF}  Libytheinae Bxitsesfl Libythea myrrha TRE I -@

92  Nymphalidae [i5}  Nymphalinae i@t aaf} Argyreus hyperbius EZ NN *ox

93  Nymphalidae BI#F}  Nymphalinae fifitamf} Ariadne ariadne R ke *oxox

94  Nymphalidae @@} Nymphalinae i oif} Athyma nefte A R A et * *

95  Nymphalidae iRl Nymphalinae g} Athyma perius YRR uc @ <

96  Nymphalidae [i5}  Nymphalinae it aif} Athyma selenophora S H gt C o

97  Nymphalidae BcI#5}  Nymphalinae fifzitamf) Cethosia biblis 4T R ikitE uc ® G 3

98  Nymphalidae IR} Nymphalinae i asfl Cupha erymanthis kit VC @ B

99  Nymphalidae BI#F}  Nymphalinae fifzftamf} Cyrestis thyodamas &ty C T o o

100  Nymphalidae {55}  Nymphalinae feftanfl Euripus nyctelius T VR &

101 Nymphalidae fifi#}  Nymphalinae fifgitEasfl Euthalia lubentina LT BT 22 Mt uc *

102  Nymphalidae {05} Nymphalinae it aif} Euthalia phemius IR *oxox

103 Nymphalidae fifi#F}  Nymphalinae fifgitsasfl Hestina assimilis it *oxox

104 Nymphalidae iRl Nymphalinae it EaR} Hypolimnas bolina SR DTt C @ e @

105  Nymphalidae fifiF}  Nymphalinae fggitsasfl Hypolimnas misippus BT fitE uc B G B

106  Nymphalidae {05}  Nymphalinae i@t oif} Junonia almana SEHR kit C o

107  Nymphalidae @5l Nymphalinae i aaf} Junonia atlites 7 SR it C 2 8

108  Nymphalidae [cit5:}  Nymphalinae iitEoHf} Junonia hierta T R e R *

109  Nymphalidae fifiF}  Nymphalinae fifgitasfl Junonia iphita FEHAR e C -0

110  Nymphalidae {55}  Nymphalinae feftanfl Junonia lemonias i HR it C ERL

111 Nymphalidae {5l Nymphalinae i aaf} Junonia orithya SRR ot uc 2 8 4

112 Nymphalidae [€EF}  Nymphalinae it gaf) Kaniska canace I B e C *ox oo

113 Nymphalidae @5}  Nymphalinae @i} Moduza procris Tt VR & @

114  Nymphalidae fifif}  Nymphalinae iitsasfl Neptis clinia Tl B ol C *

115  Nymphalidae Bt} Nymphalinae feittorz; Neptis hylas chFR it VC © © @

116  Nymphalidae iRl Nymphalinae i EaR} Pantoporia hordonia SR it uc -0

117  Nymphalidae @it} Nymphalinae @eittorfl Parasarpa dudu NSRRI *

118 Nymphalidae fitit%l  Nymphalinae i em) Parathyma sulpitia GRS ARt X%

119  Nymphalidae Bt} Nymphalinae feittorfl Phaedyma columella FEIEmRE *oxox
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. el Species of Location
: . . Chinese Restrictedness conservation  of records
No. Family Subfamily Scientific Name Common (Chan etal. concern (transect)
Name 2011) (Chanetal. ——
2011) A B C D
120  Nymphalidae @R} Nymphalinae fitEaEf} Phalanta phalantha F it VR - L
121 Nymphalidae @itER}  Nymphalinae fitaif) Polygonia c-aureum e ph R VR @ ()
122 Nymphalidae @itER}  Nymphalinae iitoEf} Rohana parisatis ZRE it * oo
123 Nymphalidae fiF}  Nymphalinae it etft Symbrenthia lilaea BRAUR C -
124  Nymphalidae @itER}  Nymphalinae ittaif} Vagrans egista Fo it VR S -
125 Nymphalidae fiF}  Nymphalinae it etifl Vanessa cardui JINET e R -
126  Nymphalidae @5l Nymphalinae fitoafl Vanessa indica KA it uc & ¢ oo
127  Nymphalidae @fiEfR}  Satyrinae KRR} Elymnias hypermnestra R SEAR It C *oR K%
128  Nymphalidae Bifl  Satyrinae HRit:EEf} Lethe confusa 77 SR @
129  Nymphalidae Bl Satyrinae HRitEEF} Lethe europa R4 AR I uc * *
130  Nymphalidae {5} Satyrinae HEHEREF} Lethe rohria R 4 SR uc T @
131  Nymphalidae Bl Satyrinae HRit:EEF} Melanitis leda AR C S
132 Nymphalidae @@itif}  Satyrinae HR4EEGEF} Melanitis phedima o R it uc @ o e
133 Nymphalidae @5i#fl  Satyrinae ARt ERR} Mycalesis mineus UNEE R VvC 2 e @ @
134  Nymphalidae ffffF}  Satyrinae HEHEREF} Mycalesis zonata SETH SRR C z ¢ @
135  Nymphalidae @R} Satyrinae HRISEGEF! Neope muirheadii ZE e gt uc *
136  Nymphalidae [iEF}  Satyrinae HRItERHEF} Ypthima baldus R VC © 9 O 6
137 Nymphalidae {5 Satyrinae BRIt EER} Ypthima lisandra SR C o8B
138  Papilionidae [BltEF:} Papilioninae [EVE T HF} Chilasa clytia BIE B oxoox X
139  Papilionidae [Elft:f:} Papilioninae B\t gaf} Graphium agamemnon 4RIl B C WL
140  Papilionidae [EEEF} Papilioninae [E\itGHF; Graphium doson K B ¥oxoox o
141  Papilionidae [Elft5:} Papilioninae [Elftgaf:} Graphium sarpedon A B VC WL
142  Papilionidae [EUtR} Papilioninae [E a5} Pachliopta aristolochiae AT TR EE R ® *
143 Papilionidae [EUtR} Papilioninae JElfE5 /L Papilio bianor ZE [t C 8 6 6 O
144  Papilionidae [EUiEF} Papilioninae alit G f} Papilio demoleus 722 JEE B i *oxoox o
145  Papilionidae [Eitf} Papilioninae [Elitifl Papilio helenus EBTEE \/e ¥oxox
146  Papilionidae [EEER} Papilioninae Bl IH A} Papilio memnon ESEfL VC *ox ok %
147  Papilionidae [Elft:f:} Papilioninae [Elftgaf} Papilio paris F B E i VC WL
148  Papilionidae AR} Papilioninae al G f} Papilio polytes B VC * % x
149  Papilionidae JE{fiF:l Papilioninae Bl oHf} Papilio protenor EE R VC ¥ ook %%
150  Papilionidae [EltEF:} Papilioninae [ElftTf:} Papilio xuthus FH A B © 9 *
151  Papilionidae [EUtR} Papilioninae JE|JEE5 /1 Pathysa antiphates 4ok R C 8 6 6 o
152  Papilionidae [ElitEf:} Papilioninae [Elftgrf:} Troides helena 5 uc o @
153 Pieridae fitEf] Coliadinae &5 EERL Catopsilia pomona BRI C I
154  Pieridae fitef) Coliadinae Zfitanfl Catopsilia pyranthe UGy VC @ e o o
155  Pieridae iRl Coliadinae 5 tEEERL Colias erate BE&& I =0 -
156  Pieridae fteft Coliadinae &=y itErafl Eurema blanda B C © ¢ ¢ @
157  Pieridae fyiftfl Coliadinae &yt ifl Eurema hecabe B R It VC Qe LU
158  Pieridae il Pierinae fitEanfl Appias lyncida AN 3 VR 3 @
159  Pieridae yftfl Pierinae #yitaifl Cepora nerissa L [ it C e *
160  Pieridae fffl Pierinae fyitanfl Delias acalis AT AR BT Ay =S
161  Pieridae jyftfl Pierinae f3uttaifl Delias hyparete (EER B uc S A
162  Pieridae fifl Pierinae fyyitanfl Delias pasithoe R VC z e e o
163  Pieridae il Pierinae i anfl Hebomoia glaucippe S TR Ryt C *oxox X
164  Pieridae iR Pierinae F iEaEfy Ixias pyrene FE e uc E
165  Pieridae iRl Pierinae fyitnifl Pieris canidia B S VC T e & o
166  Pieridae Rt Pierinae fy sl Pieris rapae SRk R 9 e o 8

(1) Recorded outside the survey transects by occasional observations.

(2) New butterfly species to Hong Kong firstly reported in 2014.

(3) New butterfly species to Hong Kong recorded in the HKWP in 2011. This species is likely to have been introduced (Chan et al. 2011).

(4) New butterfly species to Hong Kong firstly recorded in 2008. Further monitoring is required to confirm the establishment of a local population
(Chanetal.2011).
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A Pilot Study of Macaque Movements using a Global

Positioning System Collar
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Mammal Working Group
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Introduction

Global Positioning System (GPS) technology has
been widely used to monitor and map wildlife movements
over the past decade (Cagnacci et al. 2010). This relatively
new technology can allow positional snapshots to
be taken of the tagged animals to investigate their
movement ecology, such as home range, habitat use and
activity pattern. Movement studies using GPS collars are
often restricted to medium-to-large mammals, as the
maximum weight of the GPS collar should ideally be less
than 5% of the animal’s body weight (American Society
of Mammalogists Animal Care and Use Committee 1998).

In 2012, the Mammal Working Group of the
Agriculture, Fisheries and Conservation Department
(AFCD) conducted a trial study of animal movements,
which involved the use of GPS collars to track the spatial
movements of local mammals, such as macaques, wild
pigs and leopard cats. This article presents the preliminary
results of a pilot study on an adult male macaque.

Methods

Before actual deployment, the GPS collar (GPS
PLUS Mini, VECTRONIC Aerospace GmbH, http://www.
vectronic-aerospace.com/) was tested for sensitivity and
accuracy under different local field conditions. Generally,
the GPS collar performance was similar to that of
commonly used handheld GPS devices (Garmin GPSMAP
60CSx) in terms of location accuracy.

The macaque that was studied was a hybrid of the
Rhesus Macaque (Macaca mulatta, §iiif#) and Longtailed
Macaque (M. fascicularis, £EMifE) (Fig. 15). It was
captured at Hin Keng Estate, Sha Tin on 15 June 2012 and
fitted with a GPS collar weighing about 260 g, which was
less than 3% of the macaque’s body weight. The macaque
was then transferred to the Animal Management Centre
for observation for two weeks and released in Kam Shan
Country Park on 28 June 2012. It was monitored for two
months, until it was recaptured in Lion Rock Country Park
on 28 August 2012. The GPS collar was removed and the
macaque was examined for any possible adverse effects

from wearing the collar, such as weight loss, hair loss or
abrasion.

The GPS collar was programmed to provide a
geographical position record every hour and all data were
stored as on-board memory. The expected battery life
of the collar was about 120 days. The Global System for
Mobile Communication (GSM) unit installed on the collar
allowed us to receive position records as standard Short
Messaging Service (SMS) text messages at the ground
station through the local GSM mobile phone network.
Every position record included the following information:
date, time, latitude, longitude, height, Position Dilution
of Precision (PDOP), type of position (i.e. 2D/3D), number
of tracked satellites and battery voltage. Positions were
recorded mainly in 3D mode (i.e. latitude, longitude and
height above sea level) when tracked and generated
by at least four satellites. The 2D mode (i.e. latitude and
longitude only) was switched on when only three satellites
were tracking the macaque. PDOP indicates the precision
level of the geometry acquired by satellites: a lower PDOP
value represents better satellite geometry, which gives a
more accurate position estimate, and vice versa. In our
study, only 3D fixes with a PDOP value less than or equal to
4.0 were considered highly accurate (with £5 m precision),
and were used for home range and habitat use analysis
(Crown Registry and Geographic Base Branch 2008).

Selected positions were mapped via the software
package ArcMap10 (ESRI, Redlands, CA). Home range,
defined by Burt (1943) as the area traversed by the
individual for foraging, mating and caring for young, was
estimated by using the widely-used Fixed Kernel method
(with scaled-reference bandwidth = 131). Home range
and activity centres were defined as 95% and 50% fixed
kernel area estimates respectively, and were constructed
using the Home Range Tools extension for ArcGIS. The
potential habitat use of the collared macaque was
calculated by overlaying the area estimates with a habitat
map (Environmental Resource Management 2010), and
was determined by measuring the proportion of each
habitat type within the estimated home range and activity
centres.
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The activity pattern of the macaque was recorded
using an activity sensor installed in the collar at a sampling
interval of five minutes. The data was processed and
displayed using the Activity Pattern software (VECTRONIC
Aerospace GmbH, http://www.vectronic-aerospace.com/).

Fig. 15. An adult male macaque fitted with a GPS
Plus Mini collar from VECTRONIC Aerospace GmbH,
Germany.

Results

Field observation indicated that during the tagging
period, the collared macaque was repeatedly found in
the forested area at the Fitness Trail of Lion Rock Country
Park and remained solitary (Fig. 16). Despite the collar’s
relatively large size, we did not observe any adverse
impact on the collared macaque, either physically or
behaviourally. Upon recapture, we observed only minor
hair loss on the neck, but no bare or abraded skin. In fact,
the macaque increased its weight around 5% during the
two-month tagging period.

Overall, 98.8% of 1,057 positioning attempts
obtained by the GPS collar were successful. Of these,
92.0% and 6.8% were 3D and 2D positions, respectively.
Of all positions logged, 729 (69.8%) were considered to be
valid (3D positions with PDOP < 4.0).

Analysis for Home Range and Habitat
Use

During the tagging period, the macaque stayed
primarily in areas within and close to Lion Rock Country
Park, and avoided densely populated residential areas,
such as Hin Keng Estate. Its home range and activity
centres were estimated using valid GPS data points (3D
positions with PDOP < 4.0) from 30 June 2012, which
was two days after the macaque had been released for
observation and was believed to have reached its normal
activity range, to the day when the collar was removed
(28 August 2012; n=705). The estimated home range
was 1.95 km?, with two activity centres defined: ‘Activity
Centre 1, the woodland around the Fitness Trail, and
‘Activity Centre 2, the vegetated area behind the Sha Tin
Sewage Treatment Works (Fig. 16). The first capture site
was located close to the boundary of its home range.

Figure 16 shows valid positions logged (n=729) from
the GPS collar worn by the adult solitary male macaque
within and close to Kam Shan and Lion Rock Country
Parks, and the estimated home range (in blue) and activity
centres (in pink), based on valid positions from 30 June
to 28 August 2012 only (n=705). The red arrow shows the
capture site at Hin Keng Estate, the yellow arrow indicates
the release site in Kam Shan Country Park, and the green
arrow indicates the recapture site along the Fitness Trail of
Lion Rock Country Park.

Fig. 16. Valid positions logged from the macaque’s GPS collar.
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Activity Centre 2 s

Kam Shan
Country Park
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e Activity centre
Home range
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Country Park

5 . Activity Centre 1

Aerial Photograp 1 Lands Department

it 3



I - 3, °2 P P

Table 4. Potential habitat use of the collared macaque
within the estimated home range during the two-
month tagging period, 30 June to 28 August 2012.

Habitat Types Home Range Activity Centres
yp (95% fixed kernel) (50% fixed kernel)

Levleig 69.8% 67.4%
woodlands

Scrublands 8.4% 9.0%
Grasslands 13.7% 15.2%
Urban areas 3.2% 4.6%
Others 4.9% 3.8%

The sequence of activities shows that the collared
macaque stayed primarily around Activity Centre 1, but
shifted its hub to Activity Centre 2 from 6 to 18 August
2012, and then returned to Activity Centre 1. There were
a few occasions when the macaque was recorded on
concrete roads near the woodland. The potential habitat
use analysis suggested that the collared macaque did
not uniformly inhabit the area, but preferred the lowland
woodland over the other habitats, such as scrublands and
grasslands (Table 4). It also ventured into some urban
areas, but remained mostly in the non-residential areas.
We also found that the macaque did not have a regular
sleeping site. It tended to move around and pick different
spots to rest.

Analysis of Activity Pattern

The activity pattern of the collared macaque was
recorded throughout the whole monitoring period. Its
daily activity was plotted against the time of day (Fig. 17).
It is apparent that it was more active during the period
from 06:00 to 18:00, with minor fluctuations; and was
quiet from 20:00 to 05:00.

Fig. 17. Mean hourly activity (+SEM) of the collared
macaque during its monitoring period, from 28 June
to 28 August 2012.
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Discussion

In this pilot study, the GPS collar data showed that
the subject solitary male, which was once considered a
‘nuisance macaque; spent most of its time in the woodland
close to urban region, but not in the densely populated
residential areas. The estimated home range of this solitary
macaque was 1.95 km? which is relatively small compared
to that of macaques that live in the wilderness. In China,
rhesus macaques living in mountainous areas have home
ranges that vary in size from 11 to 22 km? while in village
areas, they have much smaller ranges, from 0.1 t0 0.72 km?,
as 'village macaques’ usually depend on humans for their
food: offerings from visitors, crop raiding, or opportunistic
foraging on food remains in rubbish areas, for example
(Southwick et al. 1996). The relatively small home range
estimated in our study may indicate that the macaque
depended on food sources from humans through food
offerings and food remains in rubbish. On top of that,
the solitary nature of the individual and the fragmented
habitats in the study area might have contributed to the
small home range.

Within the home range, two activity centres were
identified. An activity centre is an area estimated with the
highest kernel density, which in turn represents where the
animal being studied spends most of its time during the
study period (Seaman and Powell 1996). We speculated
that Activity Centre 1 was the primary activity centre, as the
macaque returned to this area after spending two weeks in
Activity Centre 2. After the tagging period, this animal was
spotted at the Fitness Trail during the daily feeding for the
macaque contraceptive programme. Further tracking and
focal observation is needed to investigate the possible
causes of such short-term movement patterns.

The activity pattern of the collared macaque
conforms to the diurnal nature of macaques, which
become more active after the sun rises (approximately
06:00), and quiet down after sunset (approximately 18:00).
The pattern also matches the results of our camera trap
survey (Shek et al. 2007).

This pilot study demonstrated that GPS collars
equipped with GSM communication units can be an
effective means for monitoring macaques under local
field conditions. During the two-month tagging period, all
142 SMS messages, containing 1,044 position fixes, were
transmitted from the collar to the ground station, and over
66.6% of the positions logged were considered highly
accurate, with £5m precision. Unlike the traditional radio
collar technique, GPS collar telemetry allows us to collect
a large number of accurate position records in almost
real-time, with minimal labour required. To understand
the movement ecology of our local macaques, more
GPS collar tracking will be conducted on both peripheral
males (a spatially distinct subgroup comprised mostly
of sub-adult males and adult males) and heterosexual
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troops. We hope that through these studies, we can gain
greater insight into how macaques interact with the local
environment.

We believe that the present study provides useful
information for the further study of mammal movement,
as well as for reviewing and formulating effective and
sound conservation management plans for macaques
and other local mammals.
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What’s New

New Dragonfly Species for Hong Kong - Gynacantha ryukyuensis

Asahina, 1962 Bk EEEL)

Kenneth K.K. Leung’, W.L. Hui? and T.H. Fung?
'Nature Conservation Division

2Country Parks Ranger Services Division
3Biodiversity Conservation Division
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Dragonflies of the Genus Gynacantha are one of
the most mysterious groups of aeshnids in the world,
owing to their crepuscular behaviour and highly similar
morphological characters. There are 86 described species
of Gynacantha in the world, nine of which are known
from China (Zhang and Li 2011). Up to 2013, three
Gynacantha species had been recorded in Hong Kong:
G. japonica Bartenef, 1909, G. saltatrix Martin, 1909 and
G. subinterrupta Rambur, 1842. There was also a report of
a G. hyalina record in Hong Kong, but it is regarded as a
misidentified record (Wilson and Xu 2008; Zhang and Li
2011).

In addition to the three known species, a G. ryukyuensis
was found and confirmed to occur in Hong Kong in 2014.
G. ryukyuensis was first recorded by the AFCD Dragonfly
Working Group in Hong Kong's northeast New Territories
in 2004, when one male and one female were captured.
Two females were then recorded in Tai Lam Country Park
and the northeast New Territories in April 2013 and May
2014 respectively (Fig. 18). A male was also captured
in Tai Lam Country Park on 6 June 2014 (Fig. 19). All G.
ryukyuensis recorded in Hong Kong were observed
resting in trees during the day in dense woodland with
a marsh nearby. In the 2014 record, the female was
observed several times chasing prey near a stream with
high canopy coverage.
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Fig. 18. Female Gynacantha ryukyuensis.

G. ryukyuensis has been recorded in Japan, Taiwan
andVietnam (Do etal.2011; misidentified as G. subinterrupta
in the report, personal communication with W.C. Yeh).
Adult G. ryukyuensis are known to frequent marshes in
woodlands or near woodland margins. They fly in an
erratic path at slow speed. Like other Gynacantha species,
the females lay their eggs in mud (Tsou 2005).

The mature G. ryukyuensis is a medium-sized
aeshnid with distinctive brownish-yellow compound eyes.
Its frons is yellow, with a black T-shaped mark. The bulky
synthorax is yellowish green with a black vertical stripe on
the dorsum. Prominent brown marking is found on the
wing base, which is not easy to observe in the field (Tsou
2005). Two blue markings are found on the dorsum of the
2" abdominal segment (Fig. 20). The side of the abdomen
of females has rich yellow markings. Compared with G.
japonica, the male G. ryukyuensis has shorter superior
caudal appendages, which are also comparatively
narrower (Fig. 21), while the female’s cerci are extremely
shortand narrow (Asahina 1962).1n addition, theabdomen
of the female G. ryukyuensis is much more robust than that
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of the female G. japonica. Morphological measurements of
male and female G. ryukyuensis are listed in Table 5.

Table 5. Morphological measurements of Gynacantha
ryukyuensis.

Female
Measurements Male (cersi detached)
Total length (mm) 66.0-67.4 65.6
S S 52.9-533 50.6
anal appendages (mm)
Hind wing (mm) 43.3-44.5 43.8

Fig. 20. Comparison of synthorax of three male
Gynacantha species recorded in Hong Kong (not to
scale).

G. japonica

Fig. 21. Comparison of anal appendages of three male
Gynacantha species recorded in Hong Kong (not to
scale).

G. ryuky . G. subinterrupt
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Changes/Updates to the Dragonfly Checklist in Hong Kong

Kenneth K.K. Leung’ and T.W. Tam?
'Nature Conservation Division
’Dragonfly Working Group

A Hong Kong dragonfly checklist was published in “The Dragonflies of Hong Kong” by AFCD in 2011. Since then, new
records of dragonfly species have been made by the Dragonfly Working Group of AFCD and reported by other researchers,
non-government organisations and amateurs. At present, a total of 123 dragonfly species have been recorded in Hong
Kong. Apart from the new dragonfly species records, there were some changes to the names and local status of some
dragonfly species. The changes/updates to the dragonfly checklist are summarized in Table 6.

Table 6. Changes/updates to the dragonfly checklist.

English Chinese
Scientific Name Common Common Status Remarks
Name Name

Additions
Anax indicus Elephant e e .

= is
Lieftinck, 1942 E— B DL (R IE Vagrant Recorded by Yam (2012) in 2010.
Anotogaster cf. klossi B B AL To be Recorded by the AFCD Dragonfly Working Group in
Fraser, 1919 rfE confirmed 2015.
Gynacantha Ryukyu . Recorded by the AFCD Dragonfly Working Group in

iE
ryukyuensis Dusk-hawker IR RFEEE Uncommon 2004 and its identification was confirmed in 2014.

o Specimens of this species collected in Hong Kong
/S\/Lc:trsoqgsb:sﬂans = ETEEARENE  Historical between 1878 and 1907 were discovered by
U Seehausen (2014) in a museum in Denmark.

Rhyothemis fuliginosa - .

L=
Selys, 1883 R Vagrant Recorded by Ng (2014a) in 2014.
Stylurus kreyenbergi - Recorded by So (2008) in 2008 and its status was

5 T

Ris, 1928 SEHILESE  Vagrant reviewed and confirmed in 2014.
sympetrum darwinianum - _ PN Vagrant Recorded by Ng (2014b) in 2014.

(Selys, 1883)
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English Chinese
Scientific Name Common Common Status Remarks
Name Name

Changes to names
Acisoma panorpoides panorpoides is raised to species

Acisoma panorpoides . o level and dubbed Acisoma panorpoides based on adult

A P | # =
Rambur, 1842 stan Pintal SEARiE Common male morphology and COI sequence data (Mens et al.

2016).

The scientific name was changed from Cephalaeschna
klotsi to Cephalaeschna klotsae. The species is named
Cephalaeschna klotsae Yellow-spotted o Rare after a female biologist Dr. Elsie Broughton Klots
Asahina, 1982 Dusk-hawker ) (Hamaladinen 2015). A female gendered species name
should be used according to the nomenclature rule of
naming a species.

The Chinese name was changed to align with that of

C?eIICCIG cyanomelas Blue Forest =ARIERIE  Abundant the genus Coeliccia according to Dr. Zhang Hao-miao
Ris, 1912 Damsel L
(personal communication).
) The scientific name was updated as the reference for
Onychothemis . . . . .
) . . . Black ST (e identification of the species had used an incorrect
tonkinensis tonkinensis . JEERE TV Uncommon : o
X Riverdarter name (Onychothemis testacea tonkinensis) for the
Martin, 1904 .
species.
This species is migrated to a new genus Pseudocopera
. according to Dijkstra et al. (2013) and the original
Pseudocopera ciliata Black-kneed ES S Common Chinese name (HJkJ51E) referred to another
(Selys, 1863) Featherlegs . . .
species according to Dr. Zhang Hao-miao (personal
communication).
Changes to status
Tramea transmarina Ocean Glider SRS Ve Status reviewed and changed from occasional records
euryale (Selys, 1878) to vagrant.
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Uncovering the Identity of the Pale Chub (ZfEf#) in Hong

Kong
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Introduction

The Pale Chub is a small minnow with vertical
stripes along its body. It is found in streams and reservoirs
in Hong Kong and the scientific name, Zacco platypus
(Temminck and Schlegel 1846), is widely used to describe
the species. This minnow was not initially included in
the Hong Kong freshwater fish checklist published by
the famous ichthyologist Lin Shu-yen (1949). It was only
until 1981 when Man and Hodgkiss (1981) recorded the
minnow for the first time in Hong Kong as Z. platypus, a
species described from Japan. Since then, Z platypus
remains the only scientific name employed to describe
this minnow, and this name is quoted in all ichthyological
accounts whenever a Pale Chub is found in Hong Kong.

Taxonomy of Pale Chub and Known
Distribution Range

In traditional ichthyological literature, the
Zacco species and its close relative, Opsariichthys, are
distinguished primarily by the morphological differences
in jaw bone structure, with the former having straight jaw
bones and the latter having a canine-like projection fitting
into the lower jaw (Nichols 1929; Lin 1935a & 1935b). In the
Fauna Sinica series, Chen et al. (1998) reported a total of
four species under the genus Zacco (Z. platypus, Z. chengtui
Kimura, Z taiwanenesis Chen and Z pachycephalus
(Glinther)), while only one species, Opsariichthys bidens
Glinther, was included under the genus Opsariichthys.
The scientific names Z. acutipinnis (Bleeker) and Z. evolans
(Jordan & Evermann), with type specimens collected from
the Yangtze and Taiwan, respectively, were both treated
as synonyms for Z. platypus.

However, new information on the classification of
these Asian minnows became available in recent years
when Taiwanese ichthyologists, Chen, Wu and Hsu (2008)
and Chen, Wu and Huang (2009) published reports on
the taxonomy of Opsariichthys, along with other related
genera, including Parazacco, Candidia and Zacco. In their
studies, they reviewed the relationships of these minnows,

based on morphological and genetic studies, employing
mitochondrial sequencing techniques. They demonstrated
that the Formosan Pale Chub (Z evolans) and the
Yangtze Pale Chub (Z. acutipinnis) are in fact unrelated
to Z platypus, but closely related to Opsariichthys. They
deduced that both species should be treated as members
of Opsariichthys, pointing out that the morphological
characters of the zigzag mouth shape (canine-shaped
jaw bone) and the anterior notch on the upper jaw do not
serve as good diagnostic characters to define all members
of Opsariichthys. In their studies, they also collected Pale
Chub specimens from Mainland China for comparison.
Their research findings revealed that O. evolans is not
endemic to Taiwan, but also occurs in the river systems
of southern Zhejiang and Fujian. The survey results
also revealed a species closely related to Z platypus,
tentatively known as Z. cf. platypus, found in Liaoning,
China. On the other hand, O. acutipinnis was recorded in
theYangtze and southern China. Furthermore, Huynh and
Chen (2013) identified a new species, O. duchuunguyeni,
from Vietnam, and collected Pale Chub specimens from
Hong Kong for comparison and species confirmation
for the first time. In their studies, five juvenile/sub-
adult specimens, measuring 51 to 78 mm standard
length (SL), collected in Hong Kong (exact location not
provided) were subjected to mitogenetic analysis, and
the specimens were identified as O. acutipinnis.

Identification of Pale Chub collected
in Hong Kong

The Pale Chub examined in this study was collected
from a stream in a densely forested area in Wu Kau Tang,
where it was observed to coexist with other fish species,
including Parazacco spilurus, Puntius semifasciolatus,
Carassius auratus, Macropodus hongkongensis and
Rhinogobius duospilus. The streams in this area are quite
remote and isolated compared with other locations
where Pale Chubs have been recorded. Common exotic
species such as mosquito fish (Gambusia sp.) and tilapia
(Ocerochromis and Tilapia spp.) were not observed.
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The identification of the Zacco and Opsariichthys
species is best performed in nuptial males due to the
presence of breeding tubercles, modification in fin
shape and enhancement of body pigments, which are
useful diagnostic features in species determination. In
the Huynh and Chen study (2013), the five Hong Kong
specimens examined were juveniles or sub-adults, and
the only taxonomic accounts provided were a head
profile drawing of a male juvenile (55 mm SL), which
provided comparatively little reference for morphological
examination. In order to obtain more reference materials
for identification, the author examined a nuptial male
specimen (85 mm SL) collected in Wu Kau Tang in August
2013 (Fig. 22). The specimen was examined with reference
to the species descriptions provided by Chen and Chang
(2005), Chen, Wu and Huang (2009) and Huynh and Chen
(2013) for Opsariichthys species. The specimen had the
following morphological features:

- body with 12 to 13 blue stripes on the flanks and a
greenish-yellow caudal peduncle (Fig. 22);

- pectoral fins extending beyond the origin of the ventral
fins (Fig. 22);

- a series of six rounded tubercles under the lower jaw
(Fig. 23);

- aseries of well separated and rounded tubercles on the
cheeks (Fig. 23);

- a blackish purple snout and orange-red lower cheek
(Fig. 24);

- eight rows of scales above the lateral line (Fig. 25);
- 15 pectoral fin rays (Fig. 26);

- amaxillary not extending to vertical of anterior margin
of orbit; and

- an anal fin extending beyond the caudal fin base.
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The above characteristics concur with the
diagnostic descriptions provided by the above authors
for O. evolans. These features can be used to distinguish
this species from other congeneric species, including
O. acutipinnis and Z. platypus. According to Huynh and
Chen (2013), O. acutipinnis can be distinguished from O.
evolans by the former’s pectoral fins not extending to the
origin of the ventral fins and the smaller body scales, with
nine rows of scales above the lateral line. The specimen
illustrated here has pectoral fins that extend far beyond
the origin of the ventral fins (Fig. 22), bigger scale size
(eight rows above lateral line) (Fig. 25), and 15 pectoral
fin rays (Fig. 26), which fall within the range of 13 to 15
recorded for O. evolans. Furthermore, the arrangement
of facial tubercles (Fig. 23), an important identification
feature for Opsariichthys spp., matches the descriptions of
O. evolans provided by Chen, Wu and Huang (2009). The
body colouration of the examined specimen, i.e. greenish-
yellow caudal peduncle (Fig. 22) and purple snout (Fig.
24), are also known characteristics of O. evolans. These
features can also be used to distinguish this specimen
from Z. platypus. According to Chen and Chang (2005),
Z. platypus can be visually distinguished from O. evolans,
as the nuptial males of the former have tubercles on their
cheeks that are fused to form a ridge, a white snout and
pectoral fins that never reach the origin of the ventral
fins. The body pattern of Z. platypus is also unique, with
three to four red stripes above the pectoral fins, and the
blue stripes along the flanks fused into three to four large
blotches in the posterior half of the body.
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Fig. 23. Head profile of the
Opsariichthys species.

Opsariichthys species.

Discussion

Given that O. evolans has already been recorded in
Zhejiang and Fujian in Mainland China, it is possible that
this species may also occur in Guangdong. The Pale Chub
has been recorded in various streams (Lee et al. 2004) and
reservoirs (Lai 2011) in Hong Kong, and it is highly likely
that fish populations originating from different sources
may occur locally. It is also possible that some populations
in Hong Kong may have been accidentally introduced
either via water supplies from Mainland China or through
imports of other carp fry for aquaculture in the past.
However, since O. evolans and O. acutipinnis are
morphologically very similar, further studies on the
genetics of the various local Pale Chub populations would
be required to confirm the identity of these minnows and
whether both species do actually occur in Hong Kong.
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