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Porcupine! the early years 

 
The late 1980s and early 1990s was an exciting period for the study of ecology in Hong Kong, particularly at Hong Kong 
University. A core of ecologically-minded academics in the Zoology and Botany Departments (principally David Dudgeon, Brian 
Morton, Richard Corlett and Gray Williams) was supervising a fast-expanding body of postgraduate students, recruited locally 
and from overseas, and an informal ‘Ecology Research Group’ had been formed across the two departments. This would 
eventually become the basis of the Department of Ecology and Biodiversity, established in 1994. Beyond the main HKU campus, 
at which many Ecology Research Group members were based, the Swire Marine Laboratory (now Swire Institute of Marine 
Science), which had opened in 1991, provided an in situ focus for marine ecological research, while a small group of terrestrial 
ecology research students had colonised the Kadoorie Agricultural Research Centre (now the Kadoorie Centre) near Shek Kong. 
 
It was at the latter facility that the original Porcupine! newsletter was conceived, in the summer of 1992. Gary Ades and myself 
had both recently moved into the KARC postgraduate accommodation. We were keenly aware of the growing scope for some sort 
of informal Hong Kong wildlife periodical. Indeed, some months earlier, Richard Corlett had put up a notice at the main campus, 
pointing out the existence of a natural history newsletter in Singapore called Pangolin, and the desirability of starting a similar 
newsletter for the ecology postgraduates at HKU. A great idea, we thought, but best left to someone who was based at the campus, 
and not at a remote hill station in the New Territories. Nevertheless, we looked at Pangolin. It was worthy, but dull. It didn’t really 
inspire or grab the imagination. We let the matter rest, and so, it seemed, did everyone else. 
 
Meanwhile, the void remained. Aside from the very occasional Memoirs of the Hong Kong Natural History Society, dry and very 
sparsely circulated, there was no periodical for those with an interest (academic or otherwise) in Hong Kong’s marvellously 
diverse wildlife. Perhaps it’s worth stressing, since it seems almost inconceivable in today’s cyber-saturated world, that the 
internet was still in its infancy back then: there were no online forums, no local natural history websites, no handy web resources 
at all for the budding Hong Kong naturalist to access at the click of a mouse. Nothing. 
 
Then, in June 1992, I was given a copy of Microsoft Publisher, Version 1.0, by a man named Nigel Fenton, who had just fixed my 
computer. I think it is fair to say that without Nigel there would have been no Porcupine! (I suspect he remains happily indifferent 
to this fact). Suddenly armed with this simple and easy-to-use tool, Gary and I realised we would be able to apply our rudimentary 
computer skills to the production of an attractive-looking rag. We sat down and started thinking about what should go into it. 
Natural history news, of course, with a section devoted to recording interesting wildlife observations (“Wildlife Windows”), self-
penned profiles of postgraduates who were studying some aspect of Hong Kong’s ecology, a whimsical “Free Column” to be 
written by a different person each issue, essays from ecology lecturers, but also some sort of outreach to amateur naturalists in 
Hong Kong, and to staff of the Agriculture and Fisheries Department (AFD; later AFCD). We called a few friends to get their 
recent wildlife sightings, got a front page article, about the endemic Romer’s tree frog from Michael Lau, compiled a list of 
current postgraduates doing ecological research from their various supervisors, and wrote the rest of it ourselves. It came to six 
pages. We called it Porcupine! in a nod to its much drabber Singapore counterpart, adding an exclamation mark to express the 
exuberance and energy we felt about putting it together. We showed the originals to Daniel Chan, then the head of the Zoology 
Department, and he gave permission for us to use department funds to print the newsletter at the university printing office. We ran 
off, I think, a hundred copies. The response was encouraging, not only from the ecologists at HKU but also from the many non-
academics to whom the newsletter was sent. 
 
The second issue, two months later, was ten pages long, as were the third and fourth issues. In the sixth issue, Gray Williams took 
the essay slot, giving it the over-arching title of “From the bar…”, along with a nice hand-drawn sketch by Mak Yiu-ming (then 
one of his students) of a person sitting in just such a place. We thought both of these were so good we retained them for 
staffessays from that issue onwards. By this time, Porcupine! had been reviewed in the South China Morning Post, and Gary and I 
had been interviewed on RTHK Radio Three. We had even won an award from Friends of the Earth Hong Kong (we attended 
anawards ceremony at which the new governor, Chris Patten, was present; I had a big brown envelope stuffed with the first three 
issues; when the great man walked past, I thrust this package into the hands of his assistant, saying “He should read these!” 
History does not relate whether he ever did, but we put his name on our mailing list, just in case). 
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John Fellowes was drafted in as a third editor in mid-1993, 
bringing considerable improvements, including the highly 
successful regular “Six Papers That Shook…” column, a 
regular feature honouring contributions from yesteryear (which 
I labelled “Old Stuff”, somewhat to John’s chagrin), and 
special features on specific issues, like the threatened Deep 
Bay fishponds and ways to improve Environmental Impact 
Assessment. The cartoon ‘Porc’ made his first appearance in 
issue 7 (nobody laughed, but we stuck with him doggedly). 
And the newsletter continued to grow. Porcupine! had 
naturally become the unofficial newsletter of the HKU 
Ecology Research Group almost from its inception, and went 
on to be the official newsletter of the DEB. I think it helped to 
knit the group together. If people weren’t contributing articles, 
they were helping in other ways. Every few months, whenever 
we had an issue ready, we would gather a team of ecology staff 
and postgrad volunteers to laboriously staple the issues 
together, prepare envelopes and address labels, etc. And then 
we’d all troop down to the pub. 
 
It wasn’t all HKU, however: we had many contributions from 
local nature enthusiasts. Aside from the numerous contributors 
to Wildlife Windows, Keith Wilson regularly gave updates on 
his surveys of Hong Kong dragonflies, Gloria Barretto gave 
occasional botanical pieces, and the American herpetologist 
Skip Lazell frequently contributed interesting articles. 
 
Gary moved to Kadoorie Farm and Botanic Garden in 1994, to 
head the new Fauna Conservation Department there, and this 
led to a fruitful Porcupine! collaboration between DEB and 
KFBG (John and I also took positions at KFBG in the late 
1990s, as did Billy Hau, who had joined the editing team in 
1996, taking over the “In The News” section). By the end of 
the decade, Porcupine! regularly extended to over forty pages, 
with a print run of several hundred. Copies of each issue were 
being sent, on request, to such prestigious bodies as the 
libraries of the Natural History Museum in London, and 
Cornell University in the USA. 
 
Over time the founders’ connections with HKU grew more 
tenuous, and Porcupine! developed a slight identity crisis – 
was it a general natural history newsletter or a university 
newsletter, as proclaimed? After first Gray, then Richard 
joined the team, editorship was fully transferred to staff in the 
DEB, where it lived on for some years. But academics are busy 
people, and the newsletter sadly petered out in 2006 – 
thankfully, not before all 34 issues had been uploaded to the 
internet, where they can still be found (a big thank you to 
Laura Wong for uploading them and to Lily Ng for keeping 
them there). And that seemed to be that. 
 
It was with great pleasure, therefore, that Gary, John and I 
learned, on a rather boozy evening in late 2014, that a new 
group of HKU postgraduates had resolved upon a bold 
resurrection. We hope and believe that this revised and 
updated Porcupine! can become an extremely valuable 
resource and conduit for exchange of ecological information in 
today’s Hong Kong, and we are sure that the editors, 
contributors and readers of this new endeavour will get as 
much pleasure, satisfaction and fascination from it as we did 
from the original. 

G.T. Reels 

 
 
 
 
Number 35 
November 2015 
 
 

Inside this issue: 

 

Editorial: 
Porcupine! is coming back! 
 
“You can check out DD and Dickman’s discussion on pattern 
& process on Porcupine!” 
 
“In that issue of Porcupine! Corlett criticized the usual test of 
seasonal effects… in fact, what is season?” 
 
 “There is an interesting report on crab winter mortality on 
Porcupine!” 
 
“Wait… What is Porcupine!?” 
 
Porcupine! is a legendary (or ancient?) newsletter of our 
department but not many new students are familiar with this 
classic publication, probably because there are lots of other 
alternatives to record wildlife information nowadays. Yet, the 
series of 34 past issues contain enormous valuable information 
on local natural history, ecology and conservation. A lot of 
authors contributed either in form of survey reports, reviews, 
observations or interesting thoughts that stimulate constructive 
discussions among readers. But since the last issue in 2006, no 
more production has been made and Porcupine! has then 
become a treasure frozen in time … 
 
Meanwhile, despite there are lots of online forums or Facebook 
pages dedicated to Hong Kong wildlife observation nowadays 
(which encourage public to become amateur naturalists), we 
lack a common platform to discuss issues related to ecological 
research or to record results from small scale local surveys. We 
can discuss our research casually in lab (or SCR!) but wouldn't 
it be beneficial if more postgraduates and staff can join the 
discussion? We work on different systems (e.g. from ostracod 
fossils to crab behaviours) but sometimes we are facing similar 
problem during our research. So, we can potentially exchange 
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knowledge and synthesize new ideas by sharing and discussing 
field observations or analysis techniques. With this thought in 
mind, Toby Tsang and I tried initiating some discussions and 
we thought that Porcupine! would be an excellent platform to 
achieve our goal (and Nicole Kit was in desperate need for 
drawing cartoons). 
 
This idea attracted lots of other postgraduates and gained 
support from our staff, and we planned a new direction to 
resurrect Porcupine!. We maintain some core features of past 
issues (e.g. Wildlife window, From the bar) and add in some 
new parts (e.g. Pitfall traps), hoping to arouse discussions 
based on both natural observations and thoughts on doing 
experiment.  We also hope that the revived platform can again 
attract some local surveys and reviews, which provide solid 
records of our natural history. Many of our undergraduates 
might also want to contribute their interesting wildlife records 
when they' re out birding or night safari, and we believe 
Porcupine! will be an excellent medium for them. 
 
So, after some discussions on newsletter structure and editing 
duties, we started to recruit articles from this April and here we 
are now: with some brilliant reviews and surveys, our 
contributors allow us to publish the very first re-introductory 
issue of Porcupine! ! We hope there will be more and more to 
come, and let’s make Porcupine! sustainable! 
 

Tommy Hui 
 

 
 

Stinging news! 
 
by Christophe Barthélémy 
 
For some workers interested in wasps “the sting’s the 
thing” (Starr, 1985). Have we not all painfully discovered this 
truth, directly or indirectly? But it is a valid truth only when 
handling (manhandling) a few stinging individuals of the many 
wasps around us. In fact the vast majorities don’t sting 
humans; the behaviour is reserved for the unfortunate prey and 
hosts! And one has to discount all males that contrary to 
evolved male mammals cannot yield a weapon by lack of it 
(the thing). But rather than dwelling on their unpleasantness, 
allow me to introduce some aspects of Hong Kong’s 
biodiversity for the “small” group of stinging wasps the 
Aculeata[1]. I will regretfully leave aside the very large and 
speciose parasitic wasps (Parasitica), represented by hundreds 
if not thousands of species locally, and ants (Formicidae) of 
such diversity and complexity that it would take many 
lifetimes to explore, and for which there is much better 
knowledge than mine locally. 
 
VESPOIDEA 
 
So far I have recorded 28 species of social 
wasps (Barthélémy et al., 2014) (Vespidae, Vespinae and 
Polistinae) – those that form colonies and by nature of that fact 
are the most aggressive towards external stimuli and human 
interference. Of these a single record of a lone Vespa 

mocsaryana spotted and caught on Hollywood Road, Central 
(!) is of dubious origin. An escapee from a small nest within a 
horticultural transplant (from China), a drifter caught in high 
winds and exhausted landing on the island, or indeed an 
established species, albeit never spotted in the last 15 years by 
any of the keen hymenopterists locally?  It is considered likely 
present in Hong Kong because the territory is well inside the 
geographic distribution of the species (Archer, 1997), but we 
will need to establish viable colony successions to confirm its 
presence locally. 
 
Another hornet, Vespa mandarinia (the infamous, Asian Giant 
Hornet) (Fig. 1) has been caught (dead) only once, spotted on 
several occasions and had been recorded a while back by bee 
farmers in the New Territories. It remains elusive and is feared 
critically endangered if not extinct locally. 
 

 
 
Fig. 1. Lateral view of Vespa mandarinia. 
 

 
 
Fig. 2. Lateral view of Ropalidia stigma. 
 
The local Vespidae are generally easy to identify and well 
documented world-wide, however identification can be tricky 
in the smaller species, Ropalidia spp., especially. The presence 
of Ropalidia mathematica has only been established by the 
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discovery of a nest of this species, with its architecture so 
different to that of its very similar cousin, Ropalidia 
stigma (Fig. 2) confirmed locally. In fact, I confused these two 
species in this very journal back in 2006 (Barthélémy, 2006). 
In that article the habitus pictures are incorrectly labelled and 
show R. stigma but the nest (fig. 4) is indeed that of R. 
mathematica. Ropalidia marginata (Fig. 3) was, when 
discovered in 2007, geographically restricted in Hong Kong to 
a small patch slated for eventual development, recent as in 
2014 the wasp was still hanging on its territory. 
In the same tribe (Ropalidini), Parapolybia indica (Fig. 4), 
may be problematic as it is suspected that several very similar 
forms may be in fact different species (J. Kojima, pers. 
comm.) regionally; elucidation is awaiting DNA confirmation. 
 

 
 
Fig. 3. Lateral view of Ropalidia marginata. 
 

 
 
Fig. 4. Parapolybia indica. 
 

 
 
Fig. 5. Eumenes sp. building a cell. 
 

 
 
Fig. 6. Allorhynchium sp. at nesting site. 
 
 

 
 
Fig. 7. Calligaster himalayensis. 
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Fig. 8. Auplopus sp. 1 building its nest. 
 

 
 
Fig. 9. Macromerella honesta. Overlap of generations on natal 
nest. 
 

 
 
Fig. 10. Tachypompilus analis. Individual dragging its prey 
towards nesting site. 

 
The potter wasps (Vespidae: Eumeninae) are all solitary and 
despite the name only a few of its remarkable representatives 
(Eumenes spp. [Fig. 5], Delta spp.) fashion pot-like mud 
cells.  Others use a variety of methods particularly by 
occupying pre-existing cavities for nest sites. I have observed 
in Allorhynchium sp. (Fig. 6) what is commonly called 
“progressive provisioning” where the mother feeds the brood 
gradually along its development and guards the nest (‘care’); 
this is often seen as one of the many precursors of eusociality 
in wasps. Of note is the poorly recorded Calligaster 
himalyensis (Fig. 7), which builds multicellular nests out of an 
assemblage of hardened (likely by secretions) vegetation 
matter (mashed leaves). I have recorded 22 species in the sub- 
family locally but the true number is probably closer to 30. 
 
In the other vespoids, the spider wasps (Pompilidae) occupy a 
large part of the local aculeate diversity, with no less than 13 
recorded species and over 30 more in my collection. These 
wasps are remarkable by their predatory habits and also display 
a wide range of biological behaviour and nest architecture that 
upsets the accepted ladder of vespoid evolution, where 
eusociality is on the top rungs. In Pompilidae we observe 
primitive traits such as the absence of a built nest, to 
communal nest behaviour with possible overlap of generations 
on the natal nest in Auplopus sp. 1 (Fig. 8) and Macromerella 
honesta (Barthélémy & Pitts, 2012) (Fig. 9), but also 
intraspecific variations of behaviours in relation to available 
nesting sites such as digging holes in soil or using pre-existing 
cavities in Tachypompilus analis (Barthélémy, 2010a) (Fig. 
10). Unfortunately, identification of Asian species is very 
problematic and the family is in need of urgent taxonomic 
revision, due to a proliferation of unjustified species. 
 
I can report on eight ground-dwelling scoliids and two velvets 
ants (Mutillidae), but these wasps are poorly documented and I 
have several more non-identified specimens in my 
collection.  A Methocha sp. is the sole identified species of 
tiphiid wasp, predators/parasites on the formidable larvae of 
Cincidellidae (Coleoptera), although I posses several 
unidentified specimens in that family. 
 
APOIDEA (EXCLUDING APOID WASPS) 
 
The bees are starting to get better known locally, thanks to 
efforts by some of us and the gracious help of workers in 
Singapore and the USA. In fact Asian bees are in a real 
taxonomic mess, and unfortunately past publications from the 
mainland do not bring a better understanding (if anything more 
confusion) by the proliferation of “new” species, of which 
many are unjustified by lack of proper “due-diligence” 
required by such a claim. 
 
We have so far identified and named with some certainty 51 
species of apoids and when all species are accounted for, we 
may have recorded 50-100 species locally. We count 19 
species of Apidae, of which some are new records for Hong 
Kong, such as Amegilla fimbriata, rarely collected or spotted 
and seemingly restricted geographically in Hong Kong 
or Habropoda sp. Six species of the cleptoparasitic 
genus Thyreus (Fig. 11) and four of Xylocopa (Carpenter bees) 
have been identified. Apis mellifera (European honey bee) has 
been introduced by local farmers for it has a higher 
“efficiency” in producing honey than the common Asian honey 
bee (Apis cerana, Fig. 12). I should also refer to the single  
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record of a tropical bumblebee, a genera often encountered in 
Northern latitudes, with Bombus eximius (Fig. 13) observed 
regularly locally, its range extending from Japan to Thailand. 
 

 
 
Fig. 11. Thyreus massuri. 
 

 
 
Fig. 12. Apis cerana. 
 

 
 
Fig. 13. Bombus eximius forgaing on flowers of Rubus 
reflexus. 

 
The Megachilidae (leaf-cutter/resin bees) are also well 
represented with 13 species so far identified of which there are 
some remarkable specimens such as Megachile monticola or 
Trachusa sp. 1; the latter is a poorly described genus, the local 
species being of great interest with unique nest architecture[2], 
or the five species of cleoptoparasitic megachile such 
as Coelioxys spp. and Euaspis polynesia. 
 
The subfamily Nomiinae of the Halictidae bees is represented 
by nine species for which a preliminary checklist should be 
published soon[3], with several species new to Hong Kong. The 
local record of Nomia penangensis (Fig. 14) has increased its 
known geographical distribution. In the same family the small 
sweat bees (Lasioglossum spp.) are found locally, but the 
genus is very difficult because its remarkable morphological 
homogeneity renders identifications problematic, not to 
mention the need for an urgent revision of the genus. 
 

 
 
Fig. 14. Nomia penangensis. 
 
APOID WASPS 
 
The old denomination of Spheciformes is a vast group that 
includes sphecids, crabronids and the ampulicids (Pulawski, 
2014) wasps. It is poorly understood for Asian species, is very 
speciose and representatives display remarkable biologies, with 
intricate ecological patterns. All are predators of other 
arthropods.  I have collected over 50 species, and the reality is 
probably two to three times that much. The list contains many 
new names for Hong Kong (and possibly science), but cannot 
be published for lack of sufficient authority. 
 
We have published a checklist of the 14 species of Sphecidae 
(Mud-dauber wasps, grass carrying wasps) recorded thus far 
from Hong Kong (Barthélémy, 2014). The genus Chlorion 
should be expected in Hong Kong but remains to be 
collected.  We note the unusual prey of Isodontia diodon (Fig. 
15); a predator of cockroaches, a seemingly unique record for 
the genus (Barthélémy, 2010b) which normally prey on an 
array of Orthoptera (grasshoppers and the like). Of interest is 
the discovery of unexplained multiple eggs in nest cells of 
Isodontia nigella (Barthélémy, 2014) although in every case, 
only one brood developed. In a few species several brood can 
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be found within one cell, they develop communally 
successfully, hinting at communalism and what it implies in 
terms of evolution. 
 
Of note also is the short local life cycle (bivoltine) 
of Chalybion japonicum (Fig. 16), which may be linked to its 
ecological relation, as a specialized predator (parasite?) of 
small Araneidae in the genus Neoscona and Cyclosa. I counted 
these two species in over 80% of all prey within 31 nests that I 
dissected (C. Barthélémy, unpublished data). The ecological 
assemblage they form with the other local spider predators in 
the family (C. bengalense, C. sumatranum and Sceliphron 
javanum) remains to be elucidated. 
 

 
 
Fig. 15. Isodontia diodon carrying a prey back to the nest. 
 

 
 
Fig. 16. Chalybion japonicum closing a cell located inside a 
screw recess of an electrical appliance. 

 

 
 
Fig. 17. Trypoxylon petiolatum bringing cell material to nest. 
 

 
 
Fig. 18. Oxybelus lamellatus bicolorisquama. 
 

 
 
Fig. 19. Trirogma caerulea. 
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The crabronid wasps are the most speciose locally, and I have 
recorded 34 species (many to genus only) with another 20 plus 
species in my collections. Species of this family are generally 
specialised predators, prey vary widely among the different 
species, covering all manner of insect adults and immatures. 
Nothing detailed is known about most of the local species save 
for Trypoxylon petiolatum (Fig. 17) and T. formosicola (Barthélémy, 
2010c). The former has been observed to cannibalise adjoining 
brood in the nest under “uncontrolled” experiments that I 
conducted.  I will also mention a wide spread by rather cryptic 
species Oxybelus lamellatus bicolorisquama (Fig. 18). 
 
I have recorded three, maybe four, species of ampulicid wasps, 
of which Ampulex spp. is known to zombify its prey, the 
venom injected by the wasps manipulates the prey behaviour 
into “docility”. This has been observed locally for A. 
compressa. The behaviour of A. dissector remains unknown 
but is likely to be similar to the former as it is with Trirogma 
caerulea (Fig. 19). 
 
CHRYSIDOIDEA 
 
The Chrysidoidea are a vast group of generally small species, 
many are recognized as specialist predators, so specialised they 
resemble parasites, such as the Drynidae (aphid predators). 
Most species are probably un-described and identification is 
problematic by lack of knowledge of this superfamily. I 
possess at least three species of drynid wasps, 5-10 species of 
Bethylidae and at least eight species of Chrysididae (Jewel 
wasp). The actual numbers are certainly much greater. 
 
The aculeata offer a vast and fertile field for investigations, 
from species identification/enumeration to ethological and 
ecological studies, all of which are often new, surprising and of 
biological interest. The worldwide resources dedicated to these 
wasps are very limited, and probably new species are lost 
faster than we can identify them. While it is a speciose, 
abundant and ecologically important group the pressure from 
continuous habitat destruction, pollution and ignorance, 
endangers its very survival and diversity acquired over 
millions of years of evolution. 
 
Many of the identifications I mention above have been 
obtained with the generous help of specialist workers around 
the globe:  Wojciech J. Pulawski, Cal. Aca., San Francisco, 
USA; Michael Ohl, Museum fuer Naturkunde, Berlin and 
Alexandre Antropov, Moscow State Uni., Russia for Apoid 
wasps.  Jun-ichi Kojima, Ibarikari Uni,, Japan, Christopher 
Starr, Uni. of the West Indies, Trinidad & Tobago, Hari 
Nugroho, Museum Zoologicum Bogoriense, Bogor, Indonesia 
and Seiki Yamane, Japan for Vespidae. John Ascher National 
Uni. of Singapore and Terry Griswold Utah State Uni., Logan, 
USA for Apoidea and Francois Schwartz, France for Scoliidae 
and Mutillidae. I should also mention John Lee, Hong Kong 
for continuous help, outings and discussions, and Dickson 
Wong, Hong Kong for the identification of spiders. 
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Notes 
[1] “Aculeus” is a sting in Latin, referring to the modified ovipositor found in 
“higher” wasps. 
[2] A description of the species and its biology should be coming soon… 
[3] In collaboration with John Ascher, National University of Singapore and 
John Lee, Hong Kong/Singapore. 
 

Polymorphism and 
populations: Cleora injectaria 
(Walker, 1860) (Lepidoptera: 
Geometridae) at Mai Po 
Nature Reserve, Hong Kong 
 
by Roger C. Kendrick 
 
This article is intended to be in part a report on a wildlife 
observation and in part a provocation of thought pertaining to 
matters ecological. 
 
In April 2015, the opportunity arose to undertake a night time 
light-trap moth survey at Mai Po Nature Reserve (MPNR), as 
part of ongoing biological survey work for beetles being 
recorded at light. The primary objective was to gain a better 
understanding of the moth diversity at MPNR, for which there 
is little data from April: data published by Waring et al. 
(1997), from two sessions in April 1993 and unpublished data  
from a single April session of the Territory wide Hong Kong 
S.A.R. Government moth survey in 2004. Three mercury 
vapour lights were operated from 18:30 hrs to 22:30 hrs on 17 
April 2015, (1) at the birder’s hut adjacent to the Education 
Centre, (2) on a gei wai bund close to mangrove, 130m north 
of (1) and (3) in gei wai mangrove some 50m north-west of,  
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Fig. 1.  Cleora injectaria forms at Mai Po Nature Reserve: 
(a) normal grey form as found throughout Hong Kong. 
(b) pale plain form with light fascia markings. 
(c) mangrove form with dark discal stigmata. 
(d) mangrove form; pale medial band and terminal fringe; black ground colour. 
(e) mangrove form; pale medial band to post medial fascia; black ground colour. 
(f) mangrove form; pale medial band, width reduced dorsally to medial fascia; black ground colour. 
(g) mangrove form; light medial fascia and pale grey ground colour. 
(h) mangrove form; strong medial fascia and relatively light sub-basal fascia, pale grey ground colour (approximates to the Borneo limestone 
submontane forest form illustrated in Holloway, 1993 [1994]). 
(j) mangrove form; strong medial fascia, close to post medial fascia (perhaps approximates to the taxon Cleora processaria Walker). 
 
and out of sight from, (2). The sites were chosen to try and 
record species from different habitats, as well as logistical 
practicalities of running electrical equipment from mains 
electricity. Species were identified (from Kendrick (2002) and 
voucher material in the moth collection held at Kadoorie Farm 
and Botanic Garden, Tai Po) and recorded in situ, 
photographed where possible, and an abundance count taken at 
the end of the recording session. A small number of voucher 
specimens were taken for species not identified in situ. 
 
At the end of the evening, some 250 moths, representing just 
over 50 moth species, were documented (48 species  
photographed plus a few species with retained voucher 
specimens). The most abundant species, by quite a distance, 
was the looper moth Cleora injectaria (Walker, 1860) 
(Lepidoptera: Geometridae, Ennominae). Whilst this was not a 
totally unexpected result, as the species was recorded in “very 
large numbers” by Waring et al. (1997) – some 250 individuals 
in two evenings, what was of note was the high degree of 
variation observed amongst individuals of this species. Nine 
different forms were photographed (Fig. 1), with the black & 
white banded forms (d, e & f) more abundant than grey, brown 
and white forms (g, h & j); the plain forms (a) and (b), as well 
as a black discal spot form (c) were seen only once each. 

Documentation of variation in this species has been made 
before – Holloway (1993[1994]) noted “this is a relatively 
small, variable species with heavy discal markings. The 
commonest form has the males dull, dark brown and tends to 
predominate in coastal habitats. Those from inland, 
particularly from montane habitats, tend to be greyer. Females 
are generally much paler, often with a strong black medial 
band.   …. The moth is most abundant in mangrove or esturine 
habitats, but a distinctly greyer form was taken on . . . 
limestone . . . in lower montane forest.” Murphy (1990) also 
noted variability of pattern and colour of adults (and larvae) of 
the species. Cleora alienaria was found to be common 
on Kandelia obovata at Mai Po and Ting Kok (Tai Po) 
(Tong et al., 2006) and elsewhere in its range it has also been 
recorded (including defoliating) on other mangrove plant 
genera found in Hong Kong, including 
Avicennia and Rhizophora (Piyakarnchana, 1981; Murphy, 
1990; Holloway, 1993[1994]). 
 
So much for the observation; now to pose questions for 
deduction (and maybe further research). Why is it that this 
species exhibits so many different forms in a single large 
population, and what ecological mechanism (or mechanisms) 
selects for so many forms? The observations from Mai Po in 
2015 (and 1993, P. Waring, pers. comm.) are somewhat 
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contrary to that reported by Holloway, with mangrove forms 
of Cleora injectaria in Hong Kong including variations found 
in sub-montane limestone forest from Borneo. Unfortunately, 
only one adult specimen was illustrated from Singapore’s 
mangroves by Murphy (1990), so it is not possible to compare 
further. There are other moth species with high population 
abundance associated with mangrove at Mai Po; 
specifically Dysphania militaris (Linnaeus, 1758) (Geometridae, 
Geometrinae) and Ptyomaxia syntaractis (Turner, 1904) 
(Pyralidae, Phycitinae) that exhibit two and many forms 
respectively. Both species’ larvae also are mangrove 
feeders, Dysphania on Carallia (Bascombe, in Holloway, 
1996) and Ptyomaxia syntaractis (as Nephopterix syntaractis) 
on Avicennia marina (Anderson & Lee, 1995). By way of 
comparison, abundant Phragmites associated moth species at 
Mai Po, like Chilo luteellus (Motchulsky, 1866) (Crambidae, 
Crambinae), show no polymorphism. Here, perhaps, lies part 
of the answer – Phragmites is a comparatively uniform 
environment at the microhabitat level with few niches, whereas 
there are many niches within mangrove, offering the 
opportunity for variable gene expression through natural 
selection from multiple, variable, microhabitats where 
adult Cleora injectaria rest up during the day. 
 
How does this benefit polymorphic species? Well, for Cleora 
injectaria, one might speculate that polymorphism allows the 
species to be abundant – maybe adaptation for hiding from 
predators (through cryptic patterning) in a wide variety of 
microhabitats provides a high chance of survival for long 
enough to pass on the genes for adult moths of each form. 
Maybe I’ll leave speculation here and ask the professors and 
lecturers to ask students for other reasons…. 
 
Is polymorphism important? For Cleora injectaria, it seems so, 
not just for maintaining a healthy population, but also probably 
for the health of the mangrove. High predation (defoliation) 
can cause major stress to the mangrove (Tong et al., 2006), but 
could it be that such defoliation events actually improve the 
genetic fitness of the mangrove plant species involved? If so,  
the moths would benefit, too, as fitter, longer lived mangrove 
plants should improve the long term viability of the moth 
populations, assuming that the habitat is allowed to persist. 
 
As always, one observation gives rise to many questions. I 
trust that some readers will be able to think more deeply than I 
have on the issue. One might even think about ways to 
investigate which forms of Cleora injectaria have evolved to 
utilise a defined microhabitat within the mangroves – or is 
there a relationship between the larval host species and adult 
form? How do abiotic factors affect polymorphism in a single 
population? Are there cryptic species involved? Over to staff 
and students to mull over… 
 
Lastly, I thank programme coordinator Paul Aston for inviting 
me to participate in the research at Mai Po; Bena Smith and his 
staff at MPNR for facilitating field work and the Director, 
Agriculture, Fisheries & Conservation Department, HKSAR 
Government for issuing the necessary permit to record by light 
trapping. 
 
Bibliography 
Anderson C. & Lee S.Y. (1995). Defoliation of the mangrove Avicennia 

marina in Hong Kong: cause and consequence. Biotropica 27: 218-226. 
Holloway J.D. (1993 [1994]). The Moths of Borneo: part 11; Geometridae, 

subfamily Ennominae. Malayan Nature Journal 47: 1-309. 
Holloway J.D. (1996). The Moths of Borneo: part 9; family Geometridae: 

subfamilies Oenochrominae, Desmobathrinae, Geometrinae. Malayan 
Nature Journal 49: 147-326. 

Kendrick R.C. (2002). Moths (Insecta: Lepidoptera) of Hong Kong. Ph.D. 
thesis, The University of Hong Kong.  xvi + 660pp, 47 plates, 40 figs. 

Murphy D.H. (1990). The natural history of insect herbivory on mangrove 
trees in and near Singapore. Raffles Bulletin of Zoology 38: 119-203. 

Piyakarnchana J. (1981). Severe defoliation of Avicennia alba BL. by larvae 
of Cleora injectaria Walker. Journal of the Science Society of Thailand 7: 
33–36. 

Tong Y.F., Lee S.Y. & Morton B. (2006). The herbivore assemblage, 
herbivory and leaf chemistry of the mangrove Kandelia obovata in two 
contrasting forests in Hong Kong. Wetlands Ecology and Management 14: 
39–52. 

Waring P., Thomas R.C. & Li K.H.K. (1997). Lepidoptera in Hong Kong, 
April 1993. British Journal of Entomology and Natural History 10: 77-100. 

 

 
 

A rapid forest bird survey in 
Southern Guangdong 
 
by Captain L.C. Wong, Matthew L.H. 
Kwan and Ching Yuen Ho 
 
Forest birds in Guangdong were surveyed extensively in the 
last two decades by experts in Hong Kong and mainland China 
(KFBG South China survey reports, 2001-2004; Lewthwaite, 
1996). Their focus primarily targeted on nature reserves in 
northern and central Guangdong, for instance the Nanling 
Nature Reserve, as these sites are less disturbed when 
compared to other places in Guangdong. 
 
Regarding those in southern Guangdong, in particular those 
between Guangzhou/Dongguan and Hong Kong, the general 
perception, with a few exceptions like Nankunshan and 
Luofushan, is that most hillsides have been heavily degraded 
through century long deforestation, in particular during the 
1950s and 1960s. Assuming these hillsides were totally 
deforested at that time, the regenerated secondary forest should 
be about 40 to 50-year-old, and so it is interesting to see what 
forest birds are now present there, and, whether there is any 
difference in the composition of forest bird species between 
HK and these areas. Also, could they serve as important 
stopovers, in terms of dispersal of forest birds in this part of 
Guangdong? 
 
Administratively, a number of provincial or city level forest 
parks were established in the last two decades (quoted from the 
Guangdong government website in 2011). These forest parks 
should not only function as recreational uses for the public, but 
also protected areas for terrestrial wildlife. As the basic 
facilities (e.g. trails) are improved, having a day trip to these 
forest parks is now become feasible. 
 
In view of these points, we are now conducting some 
“haphazard” surveys of nearby forests around Hong Kong, in 
particular those around Shenzhen, Dongguan and Huizhou. 
From the context of Hong Kong, these areas are about 10-150 
km away and could potentially serve as stopover sites for 
forest bird dispersal. We visited four sites (Wutongshan 梧桐

山, Yangtaishan 羊台山 and Qiniangshan 七娘山 in Shenzhen, 
and Yinpingshan 銀瓶山 in Dongguan) between February and 
April 2015. Both sites are semi-mature secondary forests. 
Yinpingshan is supposed to be the prime one, in terms of size 

Vertebrates 
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of trees and coverage. All these sites are popular with local 
people. For instance, countless of visitors were seen hiking up 
to the hilltop during the survey at Qiniangshan in March 2015. 
Previous bird surveys of these sites could be viewed at the 
reference list. 
 
Interesting findings are Hodgson’s Hawk Cuckoo, Speckled 
Piculet, Slaty-legged Crake, Slaty-backed Forktail, Silver-
eared Mesia and Red-billed Leiothrix at Yinpingshan, Lesser 
Shortwing and Red-billed Leiothrix at Qiniangshan, and Blue-
winged Minla at Wutongshan. The records of Hodgson’s Hawk 
Cuckoo, Slaty-legged Crake and Silver-eared Mesia at 
Yinpingshan are new to this forest park. The record of Silver-
eared Mesia is the second one in Guangdong (R. Lewthwaite, 
pers. comm.). This record is out of expectation as this species 
was just recorded at two sites in southern China (Lee et al., 
2006). While the presence of Red-billed Leiothrix at 
Yinpingshan and Qiniangshan may indicate that they are quite 
widespread in southern Guangdong. Both species are 
considered to be exotic in Hong Kong. 
 
We will continue our surveys and plan to cover more similar 
forest parks in southern Guangdong, and also to re-visit these 
four sites. 
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Wetland Restoration Area at 
Wo Shang Wai – the first 
private man-made wetland in 
Hong Kong 
 
by Captain L.C. Wong 
 
A proposed low density housing development cum Wetland 
Restoration Area (WRA) is situated at Wo Shang Wai (near 
Palm Spring), Yuen Long. The project was approved under the 
Environmental Impact Assessment Ordinance and the Town 
Planning Ordinance in 2008. Under the approval conditions, a 
4.74 ha wetland has to be restored from dry land in order to 
achieve “no net loss of wetland in area”. In addition, it has to 
be established prior to commencement of the housing 
development part (approx. 16 ha). The man-made wetland 
comprising four rain-fed freshwater ponds was established in 

2010. Currently, it is the first private restored wetland in Hong 
Kong. Details of the EIA can be viewed at 
http://www.epd.gov.hk/eia/english/textonly/aspd_453.html. 
 
These ponds are basically fringed with transplanted reeds and 
grassy vegetation. Two gravel islands and two vegetated 
islands are also present. Since 2010, at least 108 bird species, 
29 dragonflies and damselflies, six reptiles and six amphibians 
have been recorded. Highlights of bird records are the Chinese 
Penduline Tit, Yellow Bittern, Eurasian Eagle Owl, 
Lanceolated Warbler, Black-faced Spoonbill, Collared Crow 
and Oriental Pratincole. The uncommon Dancing Dropwing 
(Trithemis pallidinervis) was recorded in 2010 and 2015. The 
Water Fern (Ceratopteris thalictroides; State Protection 
<Category II> in China) was recorded regularly in summer. 
The regular presence of Chinese Penduline Tit (the dry season 
of 2014-15) and Yellow Bittern (every summer since 
establishment) may indicate that the transplanted reeds are 
well-established. Monitoring reports since 2010 can be viewed 
at http://www.woshangwai-ema.com/eng/Reports.htm. 
 
Regarding breeding records of waterbirds, chicks of Little-
ringed Plover (2011 and 2015), Yellow Bittern (2012-2014) 
and White-breasted Waterhen (2011-2014) have been 
recorded, while it is highly likely that the Little Grebe also 
bred at the wetland. These breeding records may indicate this 
man-made wetland is rather disturbance free. 
 
Apart from serving as a breeding ground for some waterbirds, 
this wetland also serves as a “hotel” for wintering shorebirds. 
At dusk, Common Sandpiper, Wood Sandpiper, and to a lesser 
extent, Common Greenshank, arrived from nearby fishponds, 
bathed, preened and overnighted at the gravel islands. The 
abundance ranged from 10 to 60 birds. In some months, the 
number of these freshwater shorebirds overnighted at the 
wetland is higher than those recorded in the monthly waterbird 
count in the Ramsar Site (e.g. Wood Sandpiper in March 2014, 
and Common Sandpiper in September 2014). In view of these 
counts, the wetland serves as an important roosting ground of 
some shorebirds in this part of the Deep Bay area. 
 
Three target species, i.e. Little Egret, Chinese Pond Heron and 
Cattle Egret, were picked in the approved EIA as they may be 
impacted by the development. The monitoring indicates that 
Little Egret and Chinese Pond Heron are regularly present in 
the wetland. In order to attract these target species, adaptive 
management measures, for instance, lowering the water level, 
fish stocking, provision of short grassland and pond drain-
down, will be undertaken. 
 
Currently, the key management works are to remove exotics in 
the ponds. Removing Apple Snail, Red Fire Ant, Typha (an 
exotic weed), Leucaena leucocephala and Mikania are now the 
routine jobs. Priority should be given to removal of these 
exotics as if there is any outbreak, it will change the habitat 
setting and will adversely affect the existing ecological 
functions. 
 
Managing this restored wetland is quite unique. Some 
experience has been gained and it is summarized as below: 
 
Reeds: 
1. Reeds on bigger islands in the middle of a pond could be 
used as a breeding habitat by Yellow Bittern. The size of this 
reed island should be at least 5 m long. 
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2. Ponds fringed with reeds could attract Chinese Penduline 
Tit (a reed specialist) but they appear to favour long-
established reeds, rather than newly formed ones. 
3. It appears that ponds fringed with reeds are not favoured by 
Purple Heron (a reed specialist). Should the wetland be 
targeting on this reed specialist, a larger size of reed bed 
should be designed and established. 
 
Gravel Islands: 
4. These exposed non-vegetated islands are frequently used as 
a roosting ground by some shorebirds at dusk during dry 
seasons. Also, the gravel islands could be used as a breeding 
habitat by the Little-ringed Plover. 
5. Even through gravels are laid on the top of the island, 
vegetation (e.g. sedges) could still colonize this habitat. 
Therefore, regular weeding should be undertaken. 
Alternatively, the depth of gravel should be deep enough to 
avoid colonization by grasses. Refilling of gravels should also 
be taken. 
 
Wetland Plant Planting: 
6. It is understood that wetland planting is an essential part of 
this kind of man-made wetland, and such planting plan is 
included in the “Habitat Restoration Plan” in the EIA. My 
observations are the pond profile is far more important than the 
plant species selection, in terms of “planting for target 
species”. Therefore, for me, the wetland plant planting should 
be “as minimal as possible”. The mother nature will select the 
best ones to colonize the wetland. 
7. Exotic plants should be totally avoided. In addition, soil of 
wetland plants from the nursery should be carefully examined 
in order to avoid any mixing with exotic, invasive plant 
species. If time permits, quarantine of these plants from 
nursery and imported soil should be undertaken. 
 
Habitat Management Plan: 
8. The Habitat Management Plan (usually attached to the 
EIA) is an important document, which gives precise steps and 
measures about managing a wetland. To a wetland manager, 
such document should not be the only reference when making 
decision on wetland management. Adaptive management (for 
instance, acting upon knowledge on wetland wildlife and local 
wetland managing experience) should also be undertaken. 
 
When discussing developments with conservation components, 
one particular concern is about the long-term management of 
these components. The Environmental Permit of Wo Shang 
Wai lists six conditions about long-term management (5.6-
5.11). The key condition is the Permit Holder should be fully 
responsible for the maintenance and management of the WRA 
and shall maintain and manage the WRA with adequate 
funding as conforming to the criteria and requirements as set 
put in the WRP (Wetland Restoration Plan) and the WSW EIA 
Report. The project proponent is currently liaising with 
Government about implementing these conditions. 
 
In conclusion, a small freshwater wetland could provide 
feeding, breeding and roosting habitats for waterbirds if 
appropriate habitat designs could be implemented. This kind of 
proactive approach should be encouraged. From another 
perspective, man-made wetland could not only offset impacts 
of a development, but also enhance the ecological value in an 
area by provision of new habitats. However, when considering 
such project with conservation components, it should be case 
by case and individual merits of conservation components 
should be considered independently from similar 

developments. A collaboration among stakeholders, for 
instance academics, env-NGOs, naturalists and consultancy, 
would certainly achieve a more constructive result. 
 

 

 

A blue Changeable Lizard on 
a concrete path 
 
by Tommy Hui 
 
In a hot afternoon during April 2015, I encountered a 
Changeable Lizard (Calotes versicolor) near Starfish Bay in 
Wu Kai Sha. It captured my attention quickly because its 
colouration was unusual to me: it was dorsally blue and orange 
at its ventral part. I have not seen Changeable Lizard with blue 
colour before, and its bluish tint seemed fading upon escaping 
into the bush. When it was encountered it was basking on a 
concrete path, could the background colour (grey) induce the 
blue colouration of the lizard? 
 

 
 
Fig. 1. Calotes versicolor in Wu Kai Sha. Note the blue dorsal 
part and normal colouration at the ventral part. 
 

Cobra vs. cobra 
 
by Wenda Cheng 
 
It was a very hot day on 16 July 2015, I was sampling butterfly 
in Shing Mun Country Park, while I was walking on the road, I 
kept looking down bridges whenever I saw streams as I was 
expecting to see snakes finding shelters in such hot 
weather. When I looked down on a big stream, I saw a huge 
snake about 2.5 meters long, I realized it’s a King Cobra 
(Ophiophagus Hannah, Elapidae) as I saw the broad white 

Wildlife window 
Wildlife window welcomes any original and interesting 
first-hand observations of local wildlife (be it terrestrial or 
marine). In particular, we are looking for observations on 
ecological aspects of animals/ plants. Such observations 
might include distribution & abundance (e.g. sightings in 
previously unrecorded areas), species composition & 
interaction (e.g. prey & predator), behaviours (e.g. 
foraging, reproduction … etc) or life-history traits (e.g. no. 
of butterfly eggs). 



 
 

13 

band through its whole body. Then I found it’s biting a smaller 
snake. I was really shocked as I realized that snake was also a 
King Cobra. Then the bigger one started pulling the smaller 
one out of the crevice it tried to hide in and they kind of 
twisted together into a fight. After about 10 minutes the 
smaller one didn’t escape and died. It took about 40 minutes 
for the bigger one to finish eating and went away. 
 

 
 
Fig. 1. Screenshot of video, link here: 
https://youtu.be/TLzPDkrVvug 
 

 
 
Fig. 2. Screenshot of video, link here:  
https://youtu.be/Fx_T-pibAXo 
 

 

 

Know your data and your 
tests: lessons from the misuse 
of Kruskal-Wallis test 
 
by Tommy Hui 
 
Kruskal-Wallis test as a routine? 
 
In introductory biometrics classes, we were often told that 
before applying general linear model techniques such as 
analysis of variance (ANOVA) or regression analysis, we 
should fulfill a set of assumptions regarding the distribution of 
data.  Such assumptions include normality, main effects sum to 
zero and most importantly, homogeneity of variances among 
groups to be compared.  However, in exploring real ecological 
data sets not all assumptions are always fulfilled, and when 
group variances are found to be heterogeneous, some authors, 
attempting to analyze the data in an ANOVA approach (but 
cannot do so due to heterogeneous variances) sought to apply 
Kruskal-Wallis (KW) test right the way, as KW test is often 
said to be a “non-parametric analog” of ANOVA.  We need to 
be more cautious on this seemingly trivial justification, as 
heterogeneous variances is BY NO MEANS equivalent to non-
parametric distribution (e.g. Poisson distributed data). 
 
KW test shall not be abused: the assumption of 
homogeneity of variance 
 
One of the KW test’s assumptions is that the samples to be 
compared have distributions of “approximately the same form” 
(Kruskal & Wallis, 1952), which implies that the variances of 
the samples to be compared should have “approximately the 
same” magnitude.  This cautions the use of KW test when the 
assumption of homogeneity of variance is seriously 
violated.  Therefore, if one cannot attain homogeneity of 
variance even after transformation attempts, it is unlikely that 
the sample variances are “approximately the same”. 
If one continue to do a KW test while the variances are non-
homogenous, then the interpretation of a significant H value 
(the test statistic of KW test) might become ambiguous and 
one is unable to conclude that the samples significantly differ 
even when the probability of attaining that H (or greater value) 
is less than 0.01 under the null hypothesis (Kruskal & Wallis, 
1952). 
 
Though Kruskal & Wallis (1952) conjectured that the KW test 
should be “fairly insensitive” to departure from the 
homogeneity of variance assumption, its robustness depends 
on the skewness of the sample distributions to be compared, 
and how the sample variance relate to sample size (Zar, 
2010).  Therefore, the use of KW test is restricted and shall be 
applied/ interpreted with caution.  Underwood (1981) criticized 
the misuses of KW test associated with the non-homogeneity 
in variance but emphasized the appropriateness of this test 
when the assumption of normality was seriously violated, or 
when the sample data were in form of ranks. 
 
A guess on why KW test becomes a routine, unfortunately 
 
When we decide whether a data set differ in its group variance, 
we need to test it statistically by choosing among a variety of 
homogeneity of variance tests, such as Levene’s test, 

Pitfall traps 
The pitfall traps are operating! Unlike traditional pitfall 
traps which target ground-dwelling invertebrates, 
amphibians and reptiles, these pitfall traps aim to 
“capture” methodological and statistical problems in 
ecological research. We hope this section can act as a 
platform for local researchers to share and discuss 
common methodological and statistical pitfalls. As a 
result, readers’ awareness to these pitfalls is increased and 
more appropriate inference can be made. 
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Cochran’s test and Bartlett’s test, etc.  In fact, sometimes such 
tests are also sensitive to whether the data is normally 
distributed and therefore, can be regarded as normality 
indicators as well.  It might be for this reason that if we reject 
homogeneity of variance based on a p < 0.05 from such tests, 
we are also rejecting the normality of our data set.  Therefore, 
the use of non-parametric techniques appears to be justified 
when we do not assume any underlying distribution of our data 
set. But again, non-normality is not equivalent to non-
parametric distribution. 
 
What should be done, then? 
 
Many of us faced a hard time worrying on how to analyze our 
data as we detect heterogeneity in variances.  But in fact, in 
reality, such heterogeneity might carry important ecological 
meaning.  For instance, group variance are usually equal (or 
larger) to group mean for count data as they follow Poisson 
distribution.  The relationship between mean and variance tells 
us a lot on what should be the underlying distribution of our 
data, and subsequently what statistical models should we 
adopt.  If there are models that explicitly address error 
structures which vary their variances among groups (or non-
normality, e.g. generalized linear models), we should fit them 
to the biology that we see, but not fitting the biology into 
statistics that are not desirable and complicate interpretations 
(Bolker, 2015). 
 
If, after thorough data exploration, we decide to use general 
linear models such as ANOVA to analyze the data, 
heterogeneity of variances requires one to seek suitable data 
transformation procedures such that transformed data could be 
validly compared.  A suitable transformation method depends 
on the nature of data (e.g. arcsine transformation for 
percentage data) and how sample variances and means are 
related. 
 
However, if sample variances are still non-homogeneous after 
transformation attempts (and careful checking of data entry!), 
one may continue to do an ANOVA (in particular when the 
design is balanced; unbalanced designs might elevate the alpha 
greatly when coupled with non-homogenous variances), but 
with a more conservative alpha level (Underwood, 
1981).  Alternatively, one may consider Welch’s test, which 
incorporates unequal sample variances (a general form of 
Welch’s t-test, procedures in Zar, 2010; available in SPSS). 
 
Conclusion 
 
The interpretation of KW test results is ambiguous when the 
samples differ in variances.  We should critically evaluate the 
appropriateness of these “routine” procedures before their 
implementations. 
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Outliers and influential 
observations – what is the 
difference and their effects 
on regression model? 
 
by Toby P.N. Tsang 
 
Introduction 
 
Outliers are commonly found in ecological datasets. Even the 
presence of one outlier can seriously affect the result of 
statistical analyses and hence our inferences. Given the wide 
application of regression analyses in ecological research, this 
article will discuss ways to identify outliers in regression 
analyses 
 
Why do we need regression diagnostics? 
 
Regression diagnostics help us to assess how valid a model 
is.  The validity of a model can be seriously affected if (1) it 
does not meet the assumptions of the analysis, (2) it is heavily 
affected by some individual observations and (3) it suffers 
from multicollinearity. A complete regression diagnostics will 
check the above three points. Without performing any 
regression diagnostics, the so-called best model may not be 
valid. This article, however, will focus on (2) only. 
 
Theoretical backgrounds 
 
Before discussing how to identify outliers, it is important to 
understand the difference between an “influential observation” 
and “outlier”. An outlier is defined as an observation that has 
large standard or studentized residuals (high difference 
between observed value and predicted value) (Chatterjee & 
Hadi, 1986).  An influential observation, as Belsley et al. 
(1980, p11) explicitly stated that they are observations “which, 
either individually or together with several other observations, 
have demonstrated larger impact on the calculated values of 
various estimates…than is the case for most of the other 
observations.” 
 
Are outliers and influential observations the same? Chatterjee 
& Hadi (1986,section 3) demonstrated that an outlier may not 
be influential and an influential observation may not be an 
outlier. From my personal experience, removing a non-outlier 
influential observation in a small dataset (n = 13) can reduce 
R2 by more than 20%. Therefore, when doing regression 
analysis, one must identify both outliers and influential 
observation in order to build the most valid model. 
 
What should I do? 
 
Chatterjee & Hadi (1986) concluded that evaluating the 
leverage, residuals and influence of all observations in a 
dataset was sufficient to illustrate the dataset’s major 
characteristics. Points with high leverage are considered as 
outliers in predictor variables, while points with high residuals 
are outliers in dependent variables (Chatterjee & Hadi, 
1986).  To check for influential observations, Cook’s distance 
of every observation can be computed. Cook’s distance 
measures the change in regression coefficient if the 
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observation is removed (Stevens, 1984).  Computation of these 
variables can be easily done in different statistical analysis 
software such as R and SAS. 
 
It should be pointed out that there are many cut-off points to 
consider an observation “outlier” or “influential 
observation”.  For example, while Stevens (1984) considered 
all observations as influential if Cook’s distance > 1, > 4/ n has 
also been suggested (n = number of observations) (Bollen & 
Jackman, 1985).  To decide whether a high or low cut off value 
should be used, one has to 1) consider the number of 
observations and predictor variables and 2) examine the 
number of influential observations and their impacts on the 
model (Bollen & Jackman, 1985). If a low cut-off value is used 
and most observations have no obvious impact on the 
regression coefficients after their removals, then one should 
use a high cut-off value (Bollen & Jackman, 1985).  It is 
suggested that potential outliers / influential observations are 
removed sequentially, starting from the most likely 
one.  Removing them all at once may result in unnecessary loss 
of low-impact observations. 
 
Should I remove all influential observations / outliers? 
 
Unless the outliers / influential observations arise from human 
or measurement errors, there are logical reasons behind both 
retaining and removing those observations.  However, as a rule 
of thumb, I would recommend what Stevens (1984) 
suggested – conduct the analysis with and without influential 
observations. Report the impact of those observations to 
maximize transparency. 
 
Conclusion 
 
I would like to remind that methods mentioned above are only 
a part of regression diagnostics.  One must also check for 
multicollinearity and whether the assumptions of the regression 
analysis are met.  Without regression diagnostics, our models 
are ambiguous at best.  I bet none of us want to draw an 
ambiguous conclusion after years of hard work.  So make sure 
you diagnose your models! 
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Passing on the knowledge: 
a herpetology course for 
undergraduate students 
by postgraduates 
 
by Edward Lau 
 
Inspired by Dr. Billy Hau who eagerly organizes a lot of non-
credit bearing courses for undergraduate students and Dr. 
Nancy Karraker who used to hold a formal herpetology course 
for the Ecology & Biodiversity major/ minor, a non-credit 
bearing herpetology course was put together this summer to 
promote the study of herpetology, enrich students’ knowledge 
in herpetofauna and provide them with some hands-on field 
experiences.  The course was principally coordinated and led 
by Dr. Edward Lau from Dr. Karraker’s lab with the help of 
his fellow labmates, Mr. Ken Chan (M. Phil graduate) and Ms. 
Nicole Kit (current M. Phil student), as well as Dr. Evan 
Pickett.  Thirty undergraduate students from four different 
years enrolled in the course. 
 
The herpetology course consists of both lectures and field trips 
to reach its intended learning outcomes.  A wide selection of 
topics was covered in the lectures, from history of herpetology, 
basic biology and ecology of herpetofauna, common field 
techniques and conservation, to some specific topics by invited 
guests and our distinguished alumni.  Notably, Dr. Edgar Lehr 
from the Illinois Wesleyan University, USA, gave a refreshing 
talk on the diversity of Peruvian herpetofauna and presented a 
very different set of herpetofauna from the other side of the 
world to the students. 
 

 
 
Fig. 1. Dr. Edgar Lehr from the Illinois Wesleyan University, 
USA talking about his expeditions in Peru in search of 
herpetofauna. 
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Fig. 2. Mr. Sin Pang Lau from the Conservancy Association 
introducing their work in Long Valley and the importance of 
agriculture to local wildlife. 
 

 
 
Fig. 3. Mr. Bill Ho explaining features of a Tokay gecko to 
students. 
 
 
We were also fortunate enough to have invited Dr. Michael 
Lau, our distinguished alumnus who is an established, 
renowned local expert on herpetology, to share his decades-
long experience with the students and inspire them on what 
they could do with their passion for herpetofauna. 
 
Field trips were also organized to let students experience 
hands-on field and survey techniques (e.g. cover boards, pitfall 
traps with drift-fences and auditory survey).  Field trip sites 
(which included Pokfulam, Tai Po Kau, Mui Tsz Lam, Tai Mo 
Shan, Shek Kong catchwater and Long Valley) were carefully 
selected to cover a variety of habitat types to maximize the 
diversity of herpetofauna to be seen.  Even though some of the 
field trips were somewhat tough and physically demanding for 
students who were not used to work in such environments, the 
students still managed to complete them without much 
complaint. 
 

 
 
Fig. 4. Repairing some used pitfall traps with drift-fences for 
field demonstration. 
 

 
 
Fig. 5. Climbing up and down a montane stream – a big 
challenge to some of the students! 
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Fig. 7. A Rufous Burrowing Snake, one of many snake species 
we encountered during the course. 
 
The course concluded with a students’ presentations session, 
which aimed at promoting student-centred learning and mutual 
sharing of knowledge among students.  The presentation topics 
focused primarily on research, public and media perception 
and conservation of herpetofauna.  Students were actively 
asking questions; some interesting points were raised which 
initiated some discussion. 
 

 
 
Fig. 8. Group photo at the Tai Mo Shan field trip. 
 
A lot of people have to be thanked for making this course 
possible.  First of all, the idea of creating this course would not 
have occurred without the inspiration from Dr. Billy Hau and 
Dr. Nancy Karraker.  Thanks must be given to Prof. David 
Dudgeon, our course advisor, and Ms. Lily Ng for her 
technical support.  Mr. Ken Chan, Ms. Nicole Kit and Dr. Evan 
Pickett have been incredible buddies as part of the core 
organizing team of the course.  A lot of alumni and friends 
have sacrificed their personal time to prepare and 
deliverlectures or help with field trips: Dr. Michael Lau, Dr. 
Yik Hei Sung, Dr. Edgar Lehr, Mr. Bill Ho, Mr. Ivan Tse, Ms. 
Teresa Ma, Mr. Sin Pang Lau and Mr. Jianhuan Yang.  Last 
but not least, as much as we wanted to create a herpetology 
course, it would be a waste of time and effort without the 
commitment of our undergraduates who share the same love 
for herpetofauna. 
 

P o r c  a r t  
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