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2022-2023 Dry Season Moth Survey at Fanling Golf Course, Hong Kong: 

key findings and overall findings incorporating 2018 & 2020 surveys 

By Dr. R.C.Kendrick, Director, C & R Wildlife, Tai Po, Hong Kong   27 April 2023 

Moth Survey of 2022-2023, Old Course (EIA sub areas 1, 2 & 3)  

 

Summary 

In the 2022-2023 dry season moth survey, 323 species were recorded, including four species new to Hong Kong, 
and at least one unique (likely undescribed) species to Fanlling Golf Course [FGC]. Of the scientifically described 
species, 12 are endemic to (i.e. only known to occur in) Hong Kong (Table 1) and two are nearly endemic to Hong 
Kong (Table 2), all 14 of which meet International Union for the Conservation of Nature [IUCN] Red List criteria 
for species at risk, or greater threat, of extinction globally. There are a further 14 species of international (Table 
2) and 6 species of local conservation concern (Table 3), giving a total of 34 moth species of conservation concern 
found during this dry season survey. A further 14 species are data deficient, suspected to be undescribed 
species currently not known outside Hong Kong. 

The 2022-2023 survey data adds 109 moth species recorded at the Fanling Golf Courses. Together with the data 
from the 2018 & 2020, 729 moth species are documented, and the number of species of conservation concern 
to 107 species (16 described Hong Kong endemics, 41 further species of international concern and 50 species of 
local concern). 

The log-normal distribution of data obtained from all three surveys combined suggests that less, possibly far less, 
than half the moth species of Fanling Golf Course have been documented so far. Factors like time of year, weather, 
moon phase, duration of recording (moth flight times) and alternative recording methods will greatly impact upon 
the species observed. 

As per the methodology undertaken for this study at Fanling Golf Course, as well as for moth recording elsewhere 

in Hong Kong (e.g. Kendrick, 2010; Kendrick, 2021), all moth recording with light trapping for environmental and 

ecological impact assessment in Hong Kong should meet all the following abiotic conditions in order to best 

investigate the presence and abundance of moth species utilising any particular site: 

(1) Record moths by light trapping with the wind average no greater than a Beaufort force 4 and not gusting 

above f. 5;  

(2) the temperature not falling more than 0.5°C per hour; 

(3) the temperature preferably between 28°C (noting that this temperature has historically been the upper 

threshold of adult moth activity) and 12°C at dusk;  

(4) relative humidity above 50%;  

(5) and the lunar phase not at full, nor up to three nights either side thereof, unless there is 100% thick cloud 

cover or fog. 

Further, the recording effort for environmental and ecological impact assessment should be extended to all 

night recording, with abiotic data logged at the start, end and lowest temperature point of each and every session, 

so as to document the moth species whose activity is restricted to later parts of the night (e.g. Kendrick, 2005; 

Kendrick, 2009; Ma & Ma, 2012).  
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Field Methods 

Moths were recorded at 125W mercury vapour [mv] lights on traps (Fry & Waring, 1996; Young, 1997: 201; 
Lerverton, 2001: 150), with three traps operated (two Robinson traps and one Skinner trap, one mv light per trap) 
during each session. Twelve sessions were undertaken, on 26th (EIA sub area 1) & 31st (EIA sub area 3) October; 
22nd (EIA sub area 1) & 28th (EIA sub area 3) November; 20th (EIA sub area 1) & 21st (EIA sub area 2) December 
2022; 13th (EIA sub area 1) & 14th (EIA sub area 2) January; 13th (EIA sub area 3) & 20th (EIA sub area 1) February 
and 17th (EIA sub area 1) & 18th (EIA sub area 2) March 2023. See Figure 1 for site locations. Traps were operated 
from dusk for a minimum of three hours to cover the main post-dusk flight. Abiotic data for all 2022-2023 field 
sessions was recorded (see Appendix 1 for site, trap and abiotic data). 

It is known that a number of abiotic factors, including temperature (actual and rate of change), wind, humidity, 
cloud cover, rain, lunar cycle and air pressure significantly impact adult moth activity (e.g. Persson, 1976; Barlow, 
1982: 26; Bowden, 1982; Waring, 1990; Muirhead-Thompson, 1991; Roberts, 1996; Yela & Holyoak, 1997; Young, 
1997: 201; Butler et al., 1999; Fetnassi et al., 2022). Consequently, based upon these abiotic factors, and the 
fieldwork undertaken for Kendrick (2002) in the local Hong Kong conditions, stringent criteria should be met whilst 
undertaking moth recording in Hong Kong using light traps, with the wind less than a Beaufort force 4 and not 
gusting above f. 5; the temperature not falling more than 0.5°C per hour; preferably between 28°C and 12°C at 
dusk; relative humidity above 50%; and the lunar phase not at full, nor up to three nights either side thereof, 
unless there is 100% thick cloud cover or fog. Where weather conditions were favourable (mild, calm, cloudy and 
damp), the traps were operated longer, up to as far as midnight, to record later flying taxa (Williams, 1935, 
Nowinszky et al., 2007), such as Saturniidae and Notodontidae (see Barlow, 1982). Searching by torchlight for 
adult moths, pupae and larvae was also undertaken in the sub areas. Traps were not operated within 4 days of a 
full moon. 

 

Species Documentation 

Contents of each trap (species present and abundance of each species) were identified in situ and documented 
by digital voice recorder at the end of each session. Species were photographed where possible, with some 
species not recognised in situ having voucher specimens retained for subsequent provisional identification and 
eventual deposition in the fauna collection of Kadoorie Farm & Botanic Garden [KFBG], Tai Po. Identifications are 
based upon the KFBG collections, with reference to publications on the local, regional and where necessary, global, 
moth literature (in excess of 1,000 publications) as part of the work ongoing for the forthcoming Illustrated Guide 
to the Moths of Hong Kong (Kendrick, in prep); key works include The Moths of Borneo, Fauna Sinica Insecta, 
Moths of Wu Tong Shan, Moths of Nanling National Nature Reserve, Guide Book to Insects in Taiwan, Moths of 
Thailand, Moths of Nepal and Moths (Insecta: Lepidoptera) of Hong Kong, as well as the collections at the NHMUK, 
Nankai University, BPBM, Ottawa, CAS, NMNH Washington and online resources (e.g. Oxford Univeristy NMH) 
upon which the identifications for the HK moth fauna are based. Further key works are listed in the References & 
Bibliography. 

 

Species Conservation Assessment 

Each recorded species has been assessed for its status (rarity / commonness) at a local and, where significant, 
global level (following IUCN (2001) criteria), as well as its distribution in Hong Kong: widespread (w), local (l), or 
restricted (rd) (Kendrick, 2002: 340 and used in Kendrick, 2007 as well as for the HKSAR Biodiversity Strategy & 
Action Plan 2016-2021). The degree of a species’ local rarity in Hong Kong is defined on a seven point scale based 
upon the number of observations of each species in Hong Kong: very rare (vr) (one or two observations of a 
species); rare (r) (three to six observations); scarce (s) (seven to 13); uncommon (u) (14 to 27); frequent (f) (28 
to 69); common (c) (70 to 229) and very common (vc) (230 or more), where the number of observations is based 
upon the percentage of recording events undertaken in Hong Kong (following Walthew (1997) for the butterflies 
of Hong Kong) between 2006 and 2019. Trends for species (Table 3) were assessed by comparing each species’ 
conservation status from the period 1993-2005 to the more recent data from 2006-2019. 

[continued, page 5] 
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Figure 1.  

Moth recording sites for the C & R Wildlife moth surveys at Fanling Golf Course of 2018 (sites 1 to 6), 2020 (sites 

2, 5, 7) and 2022-2023 (sites 5(c,d,e); 7(a,c,e) & 8). 

 

 

 

 



Findings of 2022-2023 Moth Surveys @ Fanling Golf Course C & R Wildlife / Dr. R.C.Kendrick  27 April 2023 page 5 

Species Conservation Assessment [continued from page 3] 

The “data deficient” category represents species that are either:  

(1) in a complex group of externally identical or almost identical species, which are identifiable with certainty 
to species rank only by dissection of the reproductive organs or molecular analysis, both approaches are 
beyond the scope of this study due to time constraints, or  

(2) species whose identity has not yet been confirmed as the species is newly or recently recorded in Hong 
Kong, again the time or cost of confirming the identity is beyond the scope of this study, or  

(3) one of a species complex that can now be identified to species, which has previously been confused with 
other similar taxa and recorded as such, so that past data for the species is not reliable for the purpose of 
status and distribution analysis. 

Sub Area Assemblages 

The distribution of species across the four EIA sub areas using the 2020 and 2022-2023 data is investigated 

through a simple breakdown of shared species between sub areas, unique species per sub area and overall 

number of species recorded in the EIA sub areas. 

Is the collected data representative of the moth fauna at Fanling Golf Club? 

Investigation of the log-normal distribution of species and their abundance (see Magurran, 1988) is required to 

determine if the recording effort for the surveys is sufficient to have found all the moth species to be found at 

Fanling Golf Course. A reasonably complete assemblge of taxa should have a normally distributed (bell shaped) 

data set when classes (octaves) of abundance of species is plotted. Small samples have “veiled” distributions that 

represent only a part of the normal distribution curve. 

 

 

 

Results 

The 2022-2023 dry season moth survey at Fanling Gold Course (EIA sub areas 1, 2 & 3) found 323 moth species 
(1629 individuals) in total (Table 4). All three sub areas had significant numbers of species of conservation concern, 
including 12 species only found in Hong Kong (Table 1), undescribed species and species whose global populations 
are strongest in Hong Kong (Table 2, 16 species), species new to Hong Kong that have only been seen at Fanling 
Golf Course, and species for which Fanling Golf Course holds the strongest Hong Kong populations (Table 3, six 
species).  

Of the 323 species recorded, 109 had not been recorded in the 2018 or 2020 surveys. The total number of species 
documented in the three surveys is 729, of 6654 individual moths. Within the four EIA sub areas, the total number 
of species documented rises to 612 species, with 4479 individuals recorded. 

Of the scientifically described species found in the 2022-2023 dry season survey, 12 are endemic to (i.e. only 
known to occur in) Hong Kong (Table 1) and two are nearly endemic to Hong Kong (Table 2), all 14 of which meet 
International Union for the Conservation of Nature [IUCN] Red List criteria for species at risk, or greater threat, of 
extinction globally. There are a further 14 species of international (Table 2) and 6 species of local conservation 
concern (Table 3), giving a total of 34 moth species of conservation concern found. A further 14 species are data 
deficient, suspected to be undescribed species currently not known outside Hong Kong. Adding the data from the 
2018 and 2020 surveys, there have now been 107 moth species of conservation concern recorded at Fanling Golf 
Course, comprising 57 species meeting IUCN Red List criteria for globally threatened species, and a further 50 
species that are locally either (i) very rare and restricted to three or fewer sites; (ii) rare and restricted or (iii) rare 
and found from three or fewer zones of Hong Kong. 

The full list of species and observed data for the 2018, 2020 and 2022-2023 surveys is given in Appendix 2. 
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Table 1. 

Described moth species endemic to Hong Kong found in the 2022-2023 dry season survey of the Old Course (EIA 

sub areas 1, 2 & 3) at Fanling Golf Club  

 
Family 
  Subfamily Species 

EIA sub 
area(s);  

abundance HK status & distribution 

2018-2023 data 

abundance 
EIA sub 
area(s) 

provisional IUCN global Red List status: Critically Endangered (CR) 

1 Oecophoridae 
  Oecophorinae 

Stereodytis brevignatha 
              Wang & Kendrick, 2009 3; 1 

scarce, restricted 
HK BSAP 2016 Endangered 13 3 & 4 

provisional IUCN global Red List status: Endangered (EN) 

2 Cosmopterigidae 
  Scaeosophinae 

Scaeosopha hongkongensis 
                           Li & Zhang, 2012 2; 1 

scarce, widespread 
meets HK BSAP 2016 Vulnerable criteria 1 2 

3 Erebidae 
  Hypenodinae 

Fustius sterlingi  
                                  Fibiger, 2010 

1; 1 
2; 3 

scarce, widespread 
meets HK BSAP 2016 Vulnerable criteria 6 1, 2, 3 & 4 

4 Geometridae 
  Larentiinae 

Spiralisigna gloriae  
                          Galsworthy, 1999 1; 1 

frequent, widespread 
HK BSAP 2016 Data Deficient 1 1 

provisional IUCN global Red List status: Vulnerable (VU) 

5 Cosmopterigidae Scaeosopha hongkongensis 
                         Li & Zhang, 2012 

2; 1 Uncommon, widespread 

meets HK BSAP 2016 Vulnerable criteria 1 2 

6 Stathmopodidae Stathmopoda paradiplasis 
                     Wang & Guan, 2021 

2; 1 
Uncommon, widespread 

meets HK BSAP 2016 Vulnerable criteria 1 2 

provisional IUCN global Red List status: Near Threatened (NT) 

7 Erebidae 
  Herminiinae 

Luceria striata 
                      Galsworthy, 1997 2; 1 frequent, widespread 

HK BSAP 2016 Near Threatened 
1 2 

8 Erebidae 
  Hypenodinae 

Bellulia galsworthyi 
                      Fibiger, 2010 3; 1 

common, widespread 
HK BSAP 2016 Least Concern 1 3 

9 Erebidae 
  Pangraptinae 

Pangrapta bicornuta  
                      Galsworthy, 1997 2; 1 

frequent, widespread 
HK BSAP 2016 Least Concern 
now meets HK BSAP Near Threatened criteria 

3 2 

10 Geometridae 
  Larentiinae 

Sigilliclystis kendricki 
                       Galsworthy, 1999 

1; 3 
2; 1 
3; 3 

common, widespread 
HK BSAP 2016 Least Concern 
now meets HK BSAP Near Threatened criteria 

15 1, 2, 3 & 4 

11 Noctuidae 
  Noctuinae 

Athetis hongkongensis  
                      Galsworthy, 1997 1; 2 

common, widespread 
HK BSAP 2016 Least Concern 
now meets HK BSAP Near Threatened criteria 

1 1, 4 

12 Oecophoridae 
  Oecophorinae 

Stereodytis acutidens  
          Wang & Kendrick, 2009 

1; 2 
2; 1 
3; 34 

frequent, widespread 
HK BSAP 2016 Vulnerable 10 1, 2, 3 & 4 
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Table 2. 

Moth species of international conservation concern, other than described species endemic to Hong Kong, 

found in the 2022-2023 dry season survey of the Old Course (EIA sub areas 1, 2 & 3) at Fanling Golf Club 

 
Family 
  Subfamily Species 

EIA sub 
area(s);  

abundance HK status & distribution 

2018-2023 data 

abundance 
EIA sub 
area(s) 

provisional IUCN global Red List status: Critically Endangered (CR) 

1 Pterophoridae 
  Pterophorinae 

Pterophorinae genus & sp. 
indeterminate A 

1; 1 
very rare, restricted. 
sp. nov., new GLOBAL record 

1 1 

2 Tortricidae 
  Olethreutinae 

Enarmoniini genus & sp. 
indeterminate D 

1; 1 
very rare, restricted. 
sp. nov., new GLOBAL record 

1 1 

3 Crambidae 
  Crambinae 

Microchilo sp. indeterminate 
near inouei 

3; 1 
very rare, restricted. 
sp. nov., probable endemic to HK 

1 3 

provisional IUCN global Red List status: Endangered (EN) 

4 Crambidae 
  Spilomelinae 

Agrotera 
sp. indeterminate C 3; 1 

rare, local 
endemic to HK 
meets HK BSAP Endangered criteria 
possible sp. nov. 

1 3 

5 Gracillariidae 
  Ornixolinae 

Epicephala  
sp. indeterminate D 1; 1 

rare, local 
endemic to HK 
meets HK BSAP Endangered criteria 
possible sp. nov. 

1 1 

6 Pyralidae 
  Phycitinae 

Phycitini sp. indeterminate 
A of 20230318 

3; 1 
rare, restricted. 
probable sp. nov., endemic to HK 

1 3 

provisional IUCN global Red List status: Near Threatened (NT) 

7 Erebidae 
  Erebinae 

Ugia purpurea 
                    Galsworthy, 1997 2; 4 

3; 3 

very common, widespread 
near endemic; globally restricted 
main known global population in HK 
meets HK BSAP Near Threatened criteria 

7 2, 3, 4 

8 Erebidae 
  Erebinae 

Ugia sp. A  
           undescribed 2; 5 

uncommon, widespread;  
near endemic to HK 
meets HK BSAP Vulnerable criteria 

2 2, 4 

9 Erebidae 
  Hypenodinae 

Lysimelia lucida 
                      Galsworthy, 1997 1; 2 

common, widespread 
near endemic; globally restricted 
main known global population in HK 

HK BSAP 2016 Least Concern 

6 1, 2 

10 Erebidae 
  Arctiinae 
    Lithosiini 

Lithosiini genus & sp. 
indeterminate A 1; 1 

scarce; local;  
possibly undesribed,  
possibly endemic to HK 
meets HK BSAP Near Threatened criteria 

1 1 

11 Gelechiidae 
  Dichomeridinae 

Dichomeris zonata 
                     Li & Wang, 1997 3; 1 

common, widespread;  
globally restricted 
main known global population in HK 
meets HK BSAP Near Threatened criteria 

2 2, 3 

12 Geometridae 
  Geometrinae 

Lophophelma calaurops 
                            (Prout, 1912) 2; 1 

3; 2 

common, widespread;  
globally restricted, 
main known global population in HK 
meets HK BSAP Near Threatened criteria 

9 2, 3, 4 

13 Crambidae 
  Spilomelinae 

Niphopyralis sp. 
indeterminate A 1; 1 

uncommon, widespread;  
possibly undesribed,  
possibly endemic to HK 
meets HK BSAP Near Threatened criteria 

2 1 

14 Crambidae 
  Spilomelinae 

Palpita minuscula 
                                  Inoue, 1996 

1; 2 

uncommon, widespread;  
globally restricted, 
main known global population in HK 
HK BSAP 2016 Vulnerable, now meets HK 
BSAP Near Threatened criteria 

3 1 

15 Crambidae 
  Spilomelinae 

Palpita parvifraterna 
                                  Inoue, 1999 1; 1 

common, widespread;  
globally restricted, 
main known global population in HK 
meets HK BSAP Near Threatened criteria 

3 1 

16 Tortricidae 
  Olethreutinae 

Enarmoniini gen. & sp. C  
                            undescribed 

1; 1 
2; 2 

frequent, widespread;  
endemic to HK 
meets HK BSAP Near Threatened criteria 

3 1, 2 
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Table 3. 

Other moth species of local (Hong Kong) conservation concern with uncertain, decreasing or strongly 

decreasing local trend in status & distribution found in the 2022-2023 dry season survey of the Old Course (EIA 

sub areas 1, 2 & 3) at Fanling Golf Club 

 Family Subfamily Species 

HK status & distribution trend 
(comparing 1993-2005 data to 
2006-2019 data) abundance 

EIA sub 
area(s) 

HK status & distribution: vr, rd  - very rare (3 or less records) & restricted to 3 or fewer sites in Hong Kong (2006-2019 data) 

1 Noctuidae incertae sedis Elusa sp. near ustula 
                           (Hampson, 1909) 

new to HK 1 1 

3 Erebidae Pangraptinae Pangrapta sp. near suaveola 
                         (Staudinger, 1888) 

new to HK 2 1 

3 Crambidae Spilomelinae Conogethes haemactalis 3rd HK record 1 3 

HK status & distribution: r, l – rare & local (found at four or more sites in three or fewer districts) (2006-2019 data) 

4 Noctuidae incertae sedis Elusa sp. near subjecta 
                           (Hampson, 1909) 

Data Deficient; new to HK in 2022 5 1, 2 

5 Nolidae Nolinae Manoba melancholica 
              (Wileman & West, 1928) 

Decreasing; 
first HK record for 7 years 

1 2 

6 Tortricidae Olethreutinae Peridaedala sp. 
 near tonkinana 
                            Kuznetzov, 1988 

Decreasing; 
only site in HK with more than 
one observation of this species. 

14 2 

 

 

 

 

 

 

 

 

Numerical representation of species assessments 

For all the data from the 2022-2023 survey, as well as the 2018 and 2020 surveys, Table 4 depicts the number of 
species in each category of species’ status, including beakdowns for all EIA sites. It is of note that all EIA sub areas 
have species of international conservation concern that are endemic (only found in) to Hong Kong. 

Species are not distributed evenly throughout Fanling Golf Course. At the four EIA sub areas, different species 

assemblages were found. Over half of the species (348 of 612 spp) seen were found at only one of the four sub 

areas, whereas only six percent (38 species) were found at all four sub areas (Figure 2). These data strongly suggest 

that there is landscape scale use of the whole of the Old Course by the moth assemblages found within each EIA 

sub area, and that the ecological functionality of each sub area would be greatly diminished without the other 

sub areas, as well as species being lost. 

 

Recording Effort 

Figure 3 (2.10a of Magurran, 1988) illustrates the principle of log-normal distribution and veiled distributions. A 
fully documented fauna (A) has a normally distributed species abundance log plot, whereas under-recorded 
assemblages have “veiled” data that comprise only the right hand end or part of the distribution, and further 
sampling increases the completeness of the distribution curve 

All the moth data samples for the Fanling Golf Course survey are strongly veiled (Figure 4), indicating that no more 
than half, and probably far less than half, the species assemblages have been sampled 
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Table 4.  

Count of species in each conservation status category for all C & R Wildlife moth surveys at Fanling Golf Course, 
broken down by survey year and EIA sub area 

HK Status1 & Distribution2 
 (2006-2019 data) A

LL
 E

IA
 1

 

EI
A

 1
 

(2
2

-2
3)

 

A
LL

  E
IA

 2
 

EI
A

 2
 

(2
2

-2
3)

 

A
LL

 E
IA

 3
 

EI
A

 3
 

(2
2

-2
3)

 

A
LL

 E
IA

 4
 

20
18

 

20
20

 

20
22

- 
20

23
 

ALL 
DATA 

Species of Global conservation concern  

NEW, HK endemic, vr, rd 1 1               1 1 

endemic; r, l         1 1       1 1 

endemic; s, rd     1   1 1     1 1 1 

endemic; s, l 1 1           1   1 1 

endemic; s, w 1 1 2 1       1 2 1 2 

endemic; u, w     2 2         1 2 2 

endemic; f, w 1 1 3 3 1 1 1 1 2 3 4 

endemic; c, w 2 2 2 1 2 2 2 2 3 3 4 

near endemic; c, w 1 1 1           1 1 1 

near endemic; vc, w     1 1 1 1 1 1 1 1 1 

Species of Local conservation concern  

poss HK end. vr, rd         1 1       1 1 

vr, rd - NEW HK 3 3 2 1     1   2 4 6 

vr, rd         1 1 1 4   1 5 

r, rd 3   9 1     4 10 13 1 22 

r, l 6 2 17 4 3 3 6 13 15 7 28 

Species considered at local risk of threat  

r, w               2   0 2 

s, rd     2         1 1 0 2 

s, l 16 10 21 14 4 4 11 8 23 23 46 

s, w 9 5 22 5 3 3 14 30 25 10 52 

Species currently not considered threatened  

u, l 5 3 11 3 5 5 7 4 13 10 23 

u, w 33 21 44 14 15 15 20 48 48 40 104 

u, migrant? 1 1 1 1 1 1 1   1 1 1 

f, l 1   2 1     1 2 3 1 3 

f, w 70 43 105 36 35 35 81 115 110 81 195 

c, w 79 52 109 58 45 45 79 94 116 91 160 

vc, w 20 16 22 15 11 11 16 19 25 20 26 

intr. c, w 1 1 1 1 1 1 1 1 1 1 1 

intr.; vc, w 1 1             1 1 1 

Species status is data deficient  

dd 8 8 10 8 1 1 1 19 2 14 35 

dd (c, w) 1       1 1 1 1 1 1 1 

 Total count of species 264 173 390 170 133 133 249 377 411 323 729 

1:   vr = very rare; r = rare; s = scarce; u = uncommon; f = frequent; c = common; vc = very common 
2:   rd = restricted; l = local; w = widespread 
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Figure 2. 

Venn diagram to illustrate the distribution of species amongst the four EIA sub areas on the Old Course at Fanling 

Golf Course. Data for 2020 and 2022-2023 surveys combined. The large numbers outside each main circle represent 

the total number of species seen in that EIA sub area. Numbers within overlapping sections represent the number 

of species shared by the represented EIA sub areas. The two small circles, for which the shared sub areas are defined 

are placed within the main circle of the sub area with the higher number of species recorded.   

Circle size and overlapping portion size are indicative of the number of shared species, not an exact representation. 

 

 

.  
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Figure 3. 

Log normal distribution plots illustrate completeness of recording, 

with under-recorded samples veiled. From Figure 2.10a of 

Magurran, 1988). 

 

 

 

. 

 

 

Figure 4. 
Log-normal distribution plots of the species-abundance distribution data from the 2018, 2020 and 2022-2023 moth 
surveys by C & R Wildlife at Fanling Golf Course. All plots are heavily veiled, strongly suggesting many more 
species occur in all areas of Fanling Golf Course than have been documented so far. 

X axis - abundance octaves; Y axis – number of species  

.          
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Discussion 

Again in 2022-2023, as with the combined data from the 2018 and 2020 surveys, the number of species of 

conservation concern was found to be higher in less fragmented woodland: on the Old Course, highest at the 

woodland between Old 3 and Old 4 (EIA sub area 2). The total species richness of a site followed the same pattern. 

It is of great concern that any development construction in EIA sub area 1 would result in the loss of habitat used 

by species of global conservation concern, as well as greatly impact sub area 2 and the even greater concentration 

of species there. The distribution of species, not just those of conservation concern, throughout the whole of the 

EIA area as well as some assemblages being restricted to each sub area, is indicative of ecologically functioning 

landscape for moths, and subsequently for all the flora and fauna that are reliant upon, or utilise to a greater 

extent, the moths, and their eggs, larvae and pupae, as food and nutrient processors, as well as pollinators. 

If the weather had been more suitable for moth recording (see Methods for criteria, but in essence: warmer, less 

windy, more humid, cloudy or foggy) for at least four of the 12 recording sessions (counts of less than 100 

individual moths), the species and individual abundance counts would likely be higher. Weather conditions play 

an important role in the viability of a moth’s activity (see Methods); too hot or too dry and the moth dessicates, 

too cold and it can’t warm up the wing muscles for flight. As per the methodology undertaken for this study at 

Fanling Golf Course, as well as for moth recording elsewhere in Hong Kong (e.g. Kendrick, 2010; Kendrick, 2021), 

all moth recording with light trapping for environmental and ecological impact assessment in Hong Kong should 

meet all the following abiotic conditions in order to best investigate the presence and abundance of moth 

species utilising any particular site: 

(6) Record moths by light trapping with the wind average no greater than a Beaufort force 4 and not gusting 

above f. 5;  

(7) the temperature not falling more than 0.5°C per hour; 

(8) the temperature preferably between 28°C (noting that this temperature has historically been the upper 

threshold of adult moth activity) and 12°C at dusk;  

(9) relative humidity above 50%;  

(10) and the lunar phase not at full, nor up to three nights either side thereof, unless there is 100% thick cloud 

cover or fog. 

Further, the recording effort for environmental and ecological impact assessment should be extended to all 

night recording, with abiotic data logged at the start, end and lowest temperature point of each and every session, 

so as to document the moth species whose activity is restricted to later parts of the night (e.g. Ma & Ma, 2012).  

In Hong Kong it appears that post-dusk and pre-dawn are the most active times in general, although some groups, 

such as the Saturniidae, and winter flying taxa like Cypodes chinensis (Sphingidae, Smerinthinae) and Xylenini 

species (Noctuidae, Noctuinae) are active at very much more restricted and specific times late into the night. 

Fieldwork undertaken at Kadoorie Farm & Botanic Garden to document the moth fauna there (Kendrick, 2005, 

2009), from 1996 to 2011, was usually from dusk through to around midnight, though on the occasions that 

recording continued to dawn, a large increase in species recorded post-midinight was always evident. The same 

pattern was observed at The Univeristy of Hong Kong, Kadoorie Centre, from 1996 to 1999 (Kendrick, 2002) and 

occurs in Tai Po (e.g. Kendrick, 2010) and Lam Tsuen Valley (pers. obs.), with recording from 2002 to date always 

finding substanially more species added to a night’s recording if the recording were extended from around 

midnight through to dawn.  

Additionally, moon phase is known to impact moth activity (see Field Methods and bibliography), with the best 

results from light-trapping occurring around the new moon, or on cloudy nights when the brighter phases of the 

moon are obscured. Similarly, it is now understood that artificial night lights from human activity are greatly 

detrimental to nocturnal fauna, with moths amongst many groups badly affected by both background light 

pollution and individual lights (see bibliography, especially Frank, 1988; Longcore & Rich, 2004; The Royal 

Commission of Environmental Pollution, 2009; Wakefield et al., 2018; Boyes et al., 2020). 

 

In the context of other sites with moth data in Hong Kong, a total of 733 species is quite high for the amount of 

recording undertaken. The total of 57 species of international conservation concern is high, making the site of 



Findings of 2022-2023 Moth Surveys @ Fanling Golf Course C & R Wildlife / Dr. R.C.Kendrick  27 April 2023 page 13 

international conservation significance for the moth fauna, notwithstanding the internationally significant wet 

forest flora. Extending moth recording at Fanling Golf Course to full night surveys will enable the proper 

documentation of late-night flying species. 

 

The final discussion point is placed into the context of the Fanling Golf Course EIA Study Brief, which stated that 
in Appendix H, paragraph 2 “The assessment shall include the following major tasks” (iv) “establish the ecological 

profile of the assessment area . . . Major information to be provided shall include: ”(c), “ecological characteristics 

of each habitat type such as size, vegetation and/or substrate type, species present, dominant species found, species 

diversity and abundance of major taxa groups, community structure, seasonal patterns, ecological value, inter-

dependence of the habitats and species, and presence of any features of ecological importance” and (e) “species 

found that are rare, endangered and/or listed under local legislation, international conventions for conservation 

of wildlife/habitats or Red Data Books.” .   
It is noted here that this C & R Wildlife report should not be considered of sufficient depth to encompass all of (c) 
above, actually only superficially dealing with the raw number of species seen and their abundance, not 
attempting to analyse the true alpha or beta diversity of moths at Fanling Golf Course, nor placing into local 
context (gamma diversity) the findings, nor, indeed, any of the other ecological metrics required in the Study Brief. 
Point (e) is fully addressed, based on the findings of all three moth surveys (2018, 2020 and 2022-2023) 
undertaken by C & R Wildlife at Fanling Golf Course. 
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Appendix 1 

Abiotic data recorded at the start and finish of each sub area and traps’ sessions for the 2022-2023 dry season 

moth survey at Fanling Golf Course. 
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Appendix 2 

Checklist of species and summary abundance data for each species from 2018, 2020 and 2022-2023 C&R Widlife 

moth surveys at Fanling Golf Course 
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