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ABSTRACT

A summary of two light trap recording events and other
opportunistic diurnal recording events of moths at Fung Yuen
Site of Special Scientific Interest and Fung Yuen Butterfly
Reserve, Tai Po, New Territories, Hong Kong is presented. A
total of 387 species was recorded, of which seven species are
recorded from Hong Kong for the first time, and a further 6
species await confirmation of being new records to Hong Kong.
Based on the available data, 18 species are of conservation
concern, five potentially meet IUCN Red List criteria for
threatened species in one of the three main categories “Critically
Endangered” (two species), “Endangered” (two species) and
“Vulnerable” (one species) and a further 13 species potentially
meet “Near Threatened” criteria. For the time being these 18
species should be regarded as IUCN Data Deficient, pending
further investigation. Twelve of the species recorded are currently
only known from Hong Kong; all are among the 18 species of
conservation concern.. Although based upon just two light trap
surveys and a small amount of opportunistic diurnal recording,
it is likely that the moth species richness at Fung Yuen will
prove to be one of the highest in Hong Kong, mirroring the butterfly
species richness for which the site is already renowned. The
high number of new records to Hong Kong and the number of
species potentially meeting IUCN Red List criteria for threatened
species from such a small amount of recording effort suggests
that the site is of conservation significance for moths. The moth
assemblages recorded are typical of human-disturbed forest,
feng shui woods and orchards, with a relatively low Geometridae
component, but include only a small number of low-conservation
interest species normally associated with agriculture and open
habitats that were found in the SSSI.

Key Words: Lepidoptera, moths, checklist, Fung Yuen, Hong
Kong, IUCN Red List

INTRODUCTION

Following a request by Tai Po Environmental Association
(TPEA), the Fauna Conservation Department of Kadoorie Farm
& Botanic Garden (KFBG) agreed to undertake two moth surveys
at Fung Yuen Site of Special Scientific Interest (SSSI) and the
adjacent Fung Yuen Butterfly Reserve, Tai Po, New Territories,
Hong Kong (see Figure 1 for site location map) to provide a
baseline documentation of the moth diversity there. The surveys
took place on 24th April and 16th October 2009. The work
(Kendrick, 2010) adds to previous Lepidoptera work undertaken
at the site in a conservation project summarised by Yau et al.

(2007). Other unpublished historical data on the moth
assemblage at Fung Yuen is also held by KFBG as part of the
KFBG insect collection and by the author, to whom was passed
the unpublished moth recording notes of the late Kent H.K. Li,
by his wife, in October 2008. There also exists a growing body
of information on the moths from Fung Yuen on two Internet
website forums, Hong Kong Wildlife Net (www.hkwildlife.net),
whose moth forum is moderated by the author, and the Hong
Kong Moths group on Flickr (www.flickr.com/groups/
hongkongmoths/), also administrated by the author. This paper
was brought about to pull together the unpublished information
with the data from the moth survey in 2009 (Kendrick, 2010),
upon which this paper is based, so as to provide as much
information as possible to assist TPEA with the wildlife
conservation management of Fung Yuen.

The history of the site is documented by Tai Po Environmental
Association (2004). It had been actively farmed for some 300
years until the 1970s and, following the expansion of Tai Po in
the late 1970s and 1980s, became abandoned due to migration
of the villagers for work elsewhere. The site is now managed by
TPEA in a private-public partnership with the local village
landowners and with funding provided by the Environment &
Conservation Fund. Due to multiple ownership of land, the site
contains a mosaic of habitats, comprising orchards, abandoned
agricultural land (paddy / marsh), a few streams, regenerating
secondary forest, some grassland and shrubland. Small areas
of the site (Koo Ka Garden within the SSSI and Phase 1 of the
Butterfly Garden, see Figure 1) are actively managed to
encourage butterflies through the planting of nectar-rich plants
and butterfly larval hostplants. The site was designated as a
SSSI on the basis of its high butterfly species richness.

METHODS

Moth recording by KFBG took place with ultra violet emitting
lights (125W MBF mercury vapour lights) either mounted on
Robinson or Skinner traps (Fry & Waring, 2001), or mounted
on a tripod and projecting onto a white sheet, on 24 April 2009
and 16 October 2009. Traps were located at least 50m apart
(locations shown on Figure 1) to maximise coverage of the site,
noting that the effective trapping radius of the light sources varies
according to habitat and moon phase (Frank, 1988; Nowinszky,
2004). Other records were made from daytime larval searching
and opportunistic observations of adult moths, recorded
photographically and posted to Hong Kong Wildlife Net or Flickr,
or recorded with a voucher specimen now housed at the KFBG
insect collection. Precise location data for the recording events



HKEB 2 (2) October 2010                                                                                                                                           © Hong Kong Entomological Society

 Moths of Fung Yuen SSSI and Butterfly Reserve   15

was only noted for the KFBG sessions (using a Garmin global
positioning system unit GARMAP 60 CSx); for the remaining
observations, no record exists of which part of Fung Yuen the
observations were made.

Moths were identified to species level wherever possible, based
upon Kendrick 2002(2003), updated following Clarke (1965),
Robinson et al. (1994), Holloway (2005, 2008, 2009), Kononenko
& Pinratana (2005) Wang & Kendrick (2009) Wang et al. (2009)
and Li et al. (2010). Sesiidae were identified to genus by Axel
Kallies (pers. comm.), based upon Arita & Gorbunov (1995)
and Pühringer & Kallies (2004). Voucher specimens retained
from the KFBG survey are housed in the KFBG insect collection.

Assessment of species against IUCN Red List criteria (IUCN,
2001) follows and adds to work undertaken by Kendrick (2007),

Figure 1(a) Location of Fung Yuen SSSI & Butterfly Reserve
within Hong Kong.

Fig. 1(b) plan of Fung Yuen SSSI & Butterfly Reserve, indicating
locations recorded by the KFBG survey.

including the existing “Hong Kong Moth Recorder” database of
the author, amounting to just over 60,000 records, and Chinese
distributional data from collections at South China Agricultural
University and Nankai University Insect Collection. The species
richness ratio of Geometridae to Noctuidae (following Kitching
et al., 2000) was compared with that of Kadoorie Farm to gain
insight on the level of disturbance at Fung Yuen.

RESULTS

A total of 387 moth species from 36 families are herein
documented to have been recorded from Fung Yuen SSSI and
Fung Yuen Butterfly Reserve. These species are listed in
Appendix 1, in taxonomic order to subfamily, based upon
Kendrick (2004), updated for Noctuoidea according to Lafontaine
& Schmidt (2010). A total of 18 species of conservation concern
are found at Fung Yuen (Table 1).

Table 1. Moth species found at Fung Yuen which potentially meet IUCN Red List criteria for endangered / near threatened
species, all must be regarded as IUCN Data Deficient pending further investigation
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Further significant records from the KFBG survey were at least
seven species that have not been seen in Hong Kong before;
they are Hypenagonia sp. A, Mecodina diastriga Hampson, 1926
(subsequently recorded at KFBG the following night and seen
at KFBG, Tai Po Kau Headland and Ng Tung Chai in 2010 (pers.
obs., unpublished data), Frisilia sp. A, Frisilia sp. B, Faristenia
sp. A, Helcystogramma sp. A and Nepticulidae sp. A.
Identifications on the six unidentified species are in progress.
In addition, records of another five species tentatively identified
as Cosmopterigidae sp. indet. 1, Assara sp. indet. 2,
Helcystogramma sp. indet. B, Epicephala sp. indet. 1 and
Psychidae sp. indet. 1, may also be first records for Hong Kong,
though this is subject to comparison with collections in the
B.P. Bishop Museum, Honolulu, The Natural History Museum,
London and the collection of M.J. Sterling, St. Albans, England.

A further 10 species of local conservation interest occur at Fung
Yuen SSSI & Butterfly Reserve. In the April 2009 survey, there
were three other species, Nolini sp. indet. #1, Pelosia sp. indet.
#1 and Comibaena cassidara (Guenée, 1857 [1858]), recorded
for the second, fourth and seventh time, respectively, in Hong
Kong. Other rare species include Ramadasa pavo (Walker, 1856)
(Figure 2) and Araeopteroninae sp. 1 (possibly also undescribed)
(Figure 3). During the October 2009 survey, other notable
species recorded included a 5th Hong Kong record of the plume
moth Stenoptilia taprobanes (Felder & Rogenhofer, 1875), an
unidentified snout moth (Pleuroptya sp. A, Figure 4) representing
a likely new species for Hong Kong, the third site in Hong Kong
for the unidentified fan-foot moth Herminia sp. A (Figure 5) and
5th Hong Kong records for the leaf-twirler Dichomeris
microsphena (Meyrick, 1921) and the china-mark Eristena sp.
nr. bifurcalis. Also of interest was the occurrence of the fruit-
piercing noctuid moth Oraesia emarginata (Fabricius, 1794)
(Figure 6), a close relative of Hong Kong’s own blood-sucking
(see Zaspel et al., 2007) moth, Calyptra minuticornis (Guenée,
1852). During both KFBG surveys, one further species of note
was recorded, Chorsia perversa (Walker, 1863), indicating that
a well established population of this species exists at Fung
Yuen. Only single individuals had been seen in Hong Kong prior
to the eight seen over the two surveys at Fung Yuen.

Fung Yuen appears to be the most important site in Hong Kong
for the epiplemine moth Orudiza protheclaria Walker, 1861, with
at least four (of five from Hong Kong) recent records of this
species, which was noted by Holloway (1998) from Borneo as
uncommon (as it is in Hong Kong), “all recent material being
taken in lowland alluvial forest regenerating on abandoned
farmland” – a similar habitat to Fung Yuen; globally the species
is recorded from the Oriental tropics to Sulawesi (Holloway,
1998).

Figure 2. Ramadasa pavo (Noctuidae, Bagisarinae) – a rare
moth in Hong Kong, confined to three sites in the central New
Territories
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Figure 3. Araeopteroninae sp. indet. A (Erebidae) – one of the
many undescribed species of moth found at Fung Yuen during
the surveys

Figure 4. Pleuroptya sp. A (Crambidae, Spilomelinae) – an
unidentified snout moth that may be a new record for Hong
Kong
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Figure 5. Herminia sp. A (Erebidae, Herminiinae) – an
unidentified, and possibly undescribed, fan-foot moth; Fung Yuen
is the third known site for this species

Figure 6. Oraesia emarginata (Erebidae, Calpinae) is a close
relative of the blood-sucking moth Calyptra minuticornis, which
was also recorded at Fung Yuen

DISCUSSION

Considering the present study only covered two surveys, there
were a high number of species new to Hong Kong and also
several species which have the potential to meet the IUCN Red
List criteria for threatened species (IUCN, 2001), indicating that
the site has a high conservation value, mirroring the high butterfly
species richness found at Fung Yuen. It must be noted that all
the species in Hong Kong should, strictly speaking, be regarded
as Data Deficient for IUCN Red List analysis, as there is little
published data available on the distribution and assemblages
of moths in the South China region. The collections at South
China Agricultural University and Nankai Univeristy, Tianjin,

contained none of the suspected Hong Kong endemic species
from localities outside Hong Kong. Further recording throughout
Guangdong and Guangxi will help establish an understanding
of moth distributions and populations at the regional level, with
particular emphasis on sites near Hong Kong to the north, north-
east and east-north-east, such as Guangdong Guanyinshan
National Forest Park, Wutongshan National Forest Park and
remaining forests as far as Chiliangshan.

Based upon this initial survey and comparing with data for
Kadoorie Institute and Kadoorie Farm & Botanic Garden
(Kendrick, 2002(2003)), it is very likely a more thorough moth
survey undertaken on a monthly basis over several years would
increase the species richness at Fung Yuen to in excess of
1,000 species.. Further uncollated records are known to exist
(e.g. there are an additional fifty or so unidentified specimens
in the part of the J.J.Young collection not housed at KFBG
(J.J.Young, pers. com.), as well as four undated records for
Lyssa zampa Butler, 1869).

Species seen were a mix of habitat specialists and generalists,
most singletons recorded were not habitat associates except
for forest species (Geometridae, subfamilies Geometrinae and
Ennominae) at the Butterfly Reserve, and riparian species in
the subfamily Acentropinae, such as Paracymoriza vagalis
(Walker, 1866) (Figure 7), whose larvae are aquatic, at Ko Kaa
Garden in the SSSI.

As yet, it is not possible to draw many conclusions about
species assemblages due to insufficient recording effort, but
some generalist species were present. Six of the seven species
found at all the sub-sites recorded in the 2009 survey (Kendrick,
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Figure 7. Paracymoriza vagalis (Crambidae, Acentropinae) – a
chink-mark moth, whose larvae are aquatic and require
unpolluted water to survive
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2010) – Hydriris ornatalis (Duponchel, 1832), Creatonotos
transiens (Walker, 1855), Laspeyria ruficeps (Walker, 1864),
Ugia purpurea Galsworthy, 1997, Eublemma ragusana (Freyer,
1845) and Nodaria externalis Guenée, 1854 occur throughout
Hong Kong in many different habitats; the last of these is a
detritivore in the larval stages. The seventh species found
throughout Fung Yuen is Parapoynx diminutalis Snellen, 1880,
a stream associated species with aquatic larvae, which is known
to wander some distance from streams. There were also some
specialist or habitat associated species recorded. The presence
of six species of Acentropinae, which have stream dwelling
larvae, indicates low pollution levels in the water (Speidel &
Mey, 1999) and the presence of 14 species of Lithosiini
(Arctiinae), is high by Hong Kong’s standards, indicating a low
level of local SO2 pollution, as this group of moths have larvae
that feed on lichens (e.g. Scoble, 1992), which are susceptible
to SO2 pollution (e.g. Hawksworth & Rose, 1976, Blett et al.,
2003; Fenn et al., 2007).

The low Geometridae : Noctuidae (including quadrifine noctuoid
taxa) ratio observed by the KFBG surveys in 2009 (Kendrick,
2010) (58 geometrid species to 159 noctuid species, i.e. a ratio
of 1:2.75) is indicative of high human disturbance (Kitching, et
al. 2000), with relatively few true forest species recorded. When
compared to KFBG (231 geometrid species to 567 noctuid
species, 1:2.45), there is a lower proportion of Geometridae
recorded at Fung Yuen. However, there were very few open
habitat species recorded, such as Noctuinae (e.g. genera
Mythimna, Sasunaga, Agrotis) and Plusiinae, species which
are common in open habitats (grassland, agriculture, abandoned
agriculture) in Hong Kong, indicating the overall moth fauna
composition at Fung Yuen comprises forest and orchard species
rather than open habitat species, with a significant number of
generalists.

If the aim of managing the site is to maintain or increase the
biodiversity of the Lepidoptera fauna at Fung Yuen, then
managing the site in favour of lowland forest and orchard
habitats, retaining the streams, would be likely to sustain the
existing level of moth and butterfly diversity. Obtaining a more
complete temporal picture of the moth community variation
throughout at least a one-year study period would greatly
enhance the existing level of understanding about the moth
diversity at Fung Yuen and how to maintain this rich diversity.

CONCLUSIONS

Of the species recorded, 18 are of conservation concern and
should be listed as IUCN “Data Deficient”, noting that of these
18 species, five potentially meet IUCN Red List criteria for
threatened species in one of the three main categories “Critically
Endangered” (two species), “Endangered” (two species) and
“Vulnerable” (one species” and a further 13 species potentially
meet “Near Threatened” criteria. Twelve of the species recorded
are currently only known from Hong Kong, all are potentially
within one of the four IUCN threatened or near threatened
categories listed. Seven species are recorded from Hong Kong

for the first time, and a further 6 species await confirmation of
being new records to Hong Kong.

Several groups of moths (Acentropinae and Lithosiini), which
were seen in good numbers by Hong Kong standards, are
indicative of low levels of stream pollution and SO2 pollution
respectively.

Although based upon just light trap two surveys and a small
amount of opportunistic diurnal recording, it is likely that the
moth species richness at Fung Yuen will prove to be one of the
highest in Hong Kong, mirroring the butterfly species richness
for which the site is already renowned. The number of new records
to Hong Kong and the number of species meeting IUCN Red
List criteria for threatened species from just such a small amount
of recording effort suggests that the site is possibly of
international conservation significance for moths.

The moth assemblages recorded are typical of human disturbed
forest, feng shui woods and orchards, with a relatively low
Geometridae component, but includes only a small number of
low-conservation interest species normally associated with
agriculture and open habitats that were found in the SSSI.
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