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Systematics and Distribution of the Subfamily Chalcophorinae
(Coleoptera: Buprestidae) of Sarawak
Ratnawati Binti Hazali
Animal Resource Science and Management Programme
Faculty of Resource Science and Technology
Universiti Malaysia Sarawak

ABSTRACT
A total of approximately 46 species from nine genera representing two tribes of Chalcophorinae (Coleoptera:
Buprestidae) is known to occur in Sarawak. The tribe Chalcophorini with 44 species (97% of total species)
represented the most diverse tribe residing as voucher specimens in the Sarawak Museum and the Unimas Insect
Collections. In terms of the number of genera, the tribe Chalcophorini constitutes 89% (8 genera) of the
subfamily CbaIcophorinae while the tribe Psilopterini consists of II % (I genus). In this study, a total of 19
species in eight genera of Chalcophorinae were evaluated. A systematic account of each species is provided and
the keys to the genera and species were presented. Among the Chalcophorinae in Sarawak, Iridolaenia
mirabilis was found to be the most abundant species with 20 individuals (21 % of the total individuals)
represented in voucher collections. Most of the species of Chalcophorinae known to occur in Sarawak were
found in peat swamp forest. Chrysochroa daleni, C. lacordairei, Cyalilhus rugifrons and Chrysodema
smaragdula could be considered as the rarest species of buprestid in Sarawak being represented by one
individual each. Distribution mapping of the species shows that the Chalcophorinae of Sarawak is distributed
throughout the state. However, most species were associated with peat swamp forest.
Key words: Buprestidae, Sarawak, Chalcophorinae, Chalcophorini, Psilopterini.

ABSTRAK
Sejumlah 46 species daripada sembi/an genera mewakili dua Iribe daripada Chalcophorinae (Coleoplera:
Bupreslidae) ada direkodkan di Sarawak. Tribe Chalcophorini dengan 44 species (97% daripada jumlah
spesies) mewa/dli kepe/bagaian Iribe paling linggi disimpan sebagai spesimen baucar di Muzium Sarawak dan
Koleksi Serangga Unimas. Daripada segi bi/angan genera, Iribe Cha/cophorini mewakili 89% (8 genera)
daripada subfamili Chalcophorinae manakala Iribe Psi/oplerini mengandungi 11% (1 genus). Dalam kajian ini,
sejumlah 19 spesies merangkumi lapan genera daripada Chalcophorinae dikaji. Akaun sislemalik daripada
seliap spesies dan kekunci kepada genera dan spesies disediakan. Di anlara Chalcophorinae di Sarawak,
Iridolaenia mirahilis mewakili spesies yang paling linggi kelimpahan dengan 20 individu (2 I % daripada jumlah
individu) dalam spesimen baucer. Kebanyakan spesies daripada Chalcophorinae yang ada di Sarawak dilemui
di hulan paya gambul. Chrysochroa daleni, C. lacordairei. Cya/ilhus rugitrons and Chrysodema smaragdula
merupakan spesies bupreslid yang paling jarang dilemui di Sarawak yang diwakili oleh salu individu masing
masing. Pemelaan laburan spesies menunjukkan Cha/cophorinae lersebar di seluruh negeri. Walau
bagaimanapun, kebanyakan spesies saling berkailan dengan hUlan paya gambul.
Kala kunci: Bupreslidae, Sarawak, Chaicophorinae, Chaicophorini, Psi/oplerini.
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1.0

INTRODUCTION

The family Buprestidae or commonly known as the jewel beetles are classified in the order
Coleoptera. They are mostly tropical insects and inhabit moist forests. The beetles of this
family are also known as metallic woodborer beetles. Buprestidae contains about 15 000
species worldwide (Bland and Jaques, 1978). These are attractive beetles with golden, green,
bronzy, blue, black and often metallic or brightly coloured elytra (Arnett et al., 1994, Bland
and Jaques, 1978 and Borror et al., 1981). Tung (1983) stated that in both of the larval and
adult stages some of these insects have the status of pests. The larvae of certain species bore
the roots of Albizzia and Citrus trees. The appearance of Buprestids is seasonal, and they are
frequently found in swarms between mid-February and mid-July (Tung, 1983).

As compared to the surrounding regions, taxonomic work on Buprestidae of Sarawak is still
very much lacking. The works by Lander (2003), MacRae (2003), Hawkeswood (2002),
Kerremans (1912) and Moulton (1911a and 1912) on the buprestids are however not
concentrated on Sarawak. A study done by Lander (2003) focused on the systematic accounts
and distributions of the genus Chrysodema worldwide. MacRae (2003) reported that a new
species of Agrilus (s. str.) betulanigrae was described from North America whereas
Hawkeswood (2002) studied on Belionata prasina of Cebu Island, central Philippines.
Previous study done by Kerremans (1912) and Moulton (1911a and 1912) focused on the
Buprestidae throughout the Borneo including Sarawak. However, many of the previously
described species from Sarawak have never been found or reported again. Therefore, there is
an essential need to record and catal7e the buprestid fauna of Sarawak.

2
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The main objective of this study was to review the taxonomy of the jewel beetles, subfamily
Chalcophorinae (Buprestidae) of Sarawak. Additional objective include preparing a checklist
of the Chalcophorinae from Sarawak and mapping the distribution of this family in Sarawak.

It is expected that this study would provide further information as well as a systematic review
and catalogue of the Chalcophorinae of Sarawak. It is hoped that this information would be
useful as a valuable reference for other biology students and researchers.

/
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2.0

LITERATURE REVIEW

Systematics is an essential and central component of the study of biology (Danks, 1988).
Besides that, systematics research plays a fundamental role in the management and
conservation of biodiversity and the palaeontological heritage (Cranbrook, 1996). According
to Wiley (1981), a systematics collection consists of many separate series of specimens which
are properly documented to preserve their systematic value. Until now, systematists have
described about 1.4 million living species of all kinds of organisms have been described with
approximately 750 000 are insects (Parker, 1982). Systematics research is important as it also
provides baseline data as well as basic inventory information that are crucial for biodiversity
conservation planning and management (Stork and Samways, 1995). Cranbrook (1996) stated
that database of the geographical distribution; range and seasonality of species which include

years and dates of collection can be used to monitor changes in distribution.

According to Danks (1988), the museum collections support many endeavours in systematics
which include material of great value for study and comparison, and also may contain data of
considerable historical significance. In addition, as work proceeds more material becomes
available and concepts are refined, so that understanding of the taxa and their relationships
improves. Danks (1988) added that therefore, classification, nomenclature and species
determination are not immutable; identifications are not rigid labels provided as service, but
contributions of scientific data. Additionally, the documentation of habitat preference,
phenology, food plants or hosts afd other information available in taxonomic monographs or
lections has stimulated a variety of ecological work and ideas.

4

2.1

Biology and Characteristics

According to Borror et at., (1981), many adult buprestids are attracted to dead or dying trees
and logs and to slash; others occur on the foliage of trees and shrubs. Most buprestids fly
rapidly when disturb and are often not easy to catch; some "feign dead" and fall off to the
ground instantly. Adults are active in hot weather and will readily fly in sunlight; they often
occur in nectar-bearing flowers (Lawrence and Britton, 1994). Tung (1983) mentioned that
the adult stage of some of these beetles can be pests of rambutan, kapok and cocoa trees
where they bore deep into their trunks.

The adults are 3 to 100 mm (usually less than 20 mm) in length. They are hard-bodied and
compactly built and usually have a characteristic shape (Borror et aI., 1981). The first two (or
even three) abdominal sterna are usually fused together with the suture between them either
very weakly marked or totally absent. The head, pro thorax and the abdominal segments are
closely joined together. The tips of the elytra covering the anal segment are separated (Tung,
1983). The adults usually have elongated and cylindrical body which are dorsal-ventrally
flattened. The antennae are generally short with 11 segments and usually serrate. Their
integuments are generally strongly to somewhat iridescent in colour and often with short
setae. Mouthparts' type is hypognathous and eyes are widely separated. The pronota are
mostly wider and elytra are elongated (Nayar et at., 1993).

The larvae ofBuprestidae are geAerally
elongate, having greatly developed
prothorax, slender
/
.
d body and vestigial legs, which may be sometimes absent. They bore into stems of plants
or

and a few mine leaves, but the majority of them gnaw broad, flattened galleries in or
5

eath bark of trees or in roots (Nayar et ai., 1993). The larvae, which are also known as
at-headed woodborers usually bore through the bark of living and dead trees and also fallen

gs. They are distinct from those of other Coleoptera, and characterized by the great
pansion of the prothorax and the slender hind body which imparts to them a clubbed
aut)e81';ance (Richard and Davies, 1994). The larvae usually feed in the wood (often in the
oem just beneath the bark) or root systems of trees or shrubs, but some feed in herbaceous
ems or galls or mine the leaves (Lawrence and Britton, 1994).

contrast to their importance as pollinator, many larvae of these pollen-feeding beetles are
.ous pests of orchards and forests (Bland and Jaques, 1978). Borror et al., (1981), stated
t the larvae of Chrysobothris femorata attack a number of trees and shrubs and frequently
serious damage to fruit trees. Some species often bore the tree trunk (Borror et al., 1981,
ett et al., 1980 and Imes, 1992). Symptom of damage by the larva is oval in cross section

orne species of Buprestidae vary in term of host specificity. According to Dajoz (2000),
me species such as Chrysobothris afjinis feeds on many different broadleaf species;

oroebus undatus is confined to oak whereas Buprestis and Chalcophora species live on
nifers. Tung (1983) noted that Belionata prasina is a very common beetle, frequently
bserved on the bark of Kapok (Ceiba pentandra, Bombacaceae) and Casuarina trees

Casuarina sp., Casuarinaceae). However, Hawkeswood (2002) found that Ceiba pentandra
indeed a larval host plant. Befodes that, B. prasina breeds in three species of tropical trees:

iba pentandra (Bombacaceae), Mangifera indica (Sapindaceae) and Delonix regia

6

~~lpiniaceae).

Mercer (1982) reported that the genus Belionata seems to be closely

ciated with Rengas and Upi of the Anacardiaceae.

Previous Studies

ed on literature records, a total of 226 species from 30 genera has been documented in
awak. The most comprehensive and fundamental taxonomic work on the Buprestidae in
meo was first published by Moulton (1911a) in the first volume of the Sarawak Museum
oumal. In this study, a total of 175 species of Buprestidae was check listed. In later
_,,""....,..entation by Kerremans (1912), the total number of species known from Borneo is 226.
inee then, there has been no published work on the buprestid fauna of this region.

oulton (1911a) stated that six tribes are known to occur in the state, Polycestini,
sochroini, Chalcophorini, Buprestini, Chrysobothrini and Agrilini. According to
erremans (1912), 49 species of Buprestidae collected from Sarawak were described as new.
mentioned earlier, the total number of species now known from Borneo is 226. Moulton
(1 912) mentioned that of this number, less than 144 species from 30 genera are confined to
moo. Three genera (Polycestoides, Aprosopus and Exagistus) are confined to Borneo.

Previous study done by Lander (2003) focused on the genus Chrysodema on the systematic
accounts and distributions of this genus worldwide. Based on their study, a total of 48 species
!

and three subspecies were recogI)ized. MacRae (2003) stated that a new species of Agrilus (s.
) betulanigrae was described from southeastern Missouri in eastern North America.

7
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~ date, there has been no one recent publication that provides a reference to the buprestid

lUna of Sarawak or Borneo. Thus, with regard to this, Moulton (l911a and 1912) and
lerremans (1912) are still considered as the only references for this study.
I.'

II

/
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MATERIALS AND METHODS

an attempt to review this subfamily in Sarawak, a total of 95 individuals comprising of 19
_:ies and eight genera from two tribes from the subfamily Chalcophorinae were examined.
specimens available for this study were that are currently deposited at the Sarawak
_ seUlm Collection, Kuching and UNIMAS Insect Reference Collections. The Sarawak

specimens dated back from 1880s and were collected from various locations

.U:M;WIII

-.a'IUl'j,UV''''
_1I.... uY.ln..,

Sarawak. The specimens are still in good condition but fragile. Specimens at the
Insect Reference Collections, Universiti Malaysia Sarawak have been collected

this study, the classification of the subfamily Cha1cophorinae (Buprestidae) follows
~JLUI"'I:J

(2003). The scientific name, locality and date were recorded from every specimen

. Apart from that, the morphological characteristics were also studied. These include the
_ ICri'pticm of external features such as the colour pattern of the elytra and measurements of

total length. An identification key to the species had been constructed based on diagnostic
_ .........,., of the beetles. Additionally, based on the data compiled from existing collections,
.ectc~

distributions were determined and mapped to study their distribution in Sarawak .

..nm02falDns of each species were taken using Nikon D 100.

/
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RESULTS AND DISCUSSION
Species diversity
total of approximately 46 species from nine genera representing two tribes of
cophorinae (Coleoptera: Buprestidae) is known to occur in Sarawak. The tribe
cophorini with 44 species (97% of total) represented the most diverse tribe collected. In
of the number of genera, the tribe Chalcophorini constitutes 89% (8 genera) of the
family Chalcophorinae while the tribe Psilopterini consists of 11 % (1 genus )(Table 1).

this study, a total of 19 species in eight genera of Chalcophorinae were evaluated. These
tude the tribe Chalcophorini and Psilopterini. The species examined were collected mostly
een 1896-1916. Most of these specimens were collected in Kuching, Matang, 4th Mile
k

Road~

Penrissen, Bau, Santubong, Baram and Trusan. Other localities include, Buntal,

du, Mt. Sibau, Mt. Merinjak, Mt. Murud, Banting, Ulu Sadong, Simunjan, Simanggang,
Iu and Limbang.

Its from this study reveal that the tribe Chalcophorini in Sarawak is represented by eight
era, which consists of the genus Chrysoehroa, Cyalithus, Epidelus, Callopistus,

'hiloeteanus, Iridotaenia, Chrysodema and Cyphogastra (Table 1). Seven species of
rysoehroa are present in Sarawak, namely C. opulenta, C. bieolor, C. purpureiventris, C.
/laeei, C. daleni, C. similis, C. laeordairei and C. fulminans. These species were mostly
Uected around Kuching and Matang between 1896-1916.

/
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Table 1. A list of the subfamily Chalcophorinae (Buprestidae) of Sarawak.
Genera
Chrysochroa

TrIbe

Chalcopborini

Species
C. opulenta
C. rajah*
C. bicolor*
C. daleni
C. lacordairei
C. castelnaudi*
C. similis
C. limbata*
C. weyersi*
C. purpureiventris
C. wallacei
C. aurotibialis *
C. fulminans
C. rugifrons
C. triangularis *
C. castelnaudi*
C. moultoni
P. capitatus *
P. subcupreus *
P. elegans*
P. jlammeus
E. wallacei
1. sumptuosa
1. violacea *
1. obscura*
I. scutellaris *
1. mirabilis
I. sarawakensis *
I. auripennis
I. cyaniceps*
I. chrysostoma
1. chrysogramma *
I. chrysifrons*
C. pyrothorax*
C. doriana*
C. smaragdula
C. pyrostictica
C. roseiventris *
C. bomeensis *
c.jansoni
C. violaceiventris *
C. aereiventris*
C. farinose *
C. ventricosa *
H. sexpinosus *
H. viridis

Cyalithus
Callopistus

Philocteanus

Epidelus
Iridotaenia

Chrysodema

Cyphogastra

/
I

Haplotrinchus

pecies not available for this study.

11

opulenta has an entirely lustrous green body. Tung (1983) mentioned that C.
u-lenlra is fond of the conifer Agathis jlavescens in forest at about 700 m above sea level.
species was observed fl ying very fast and high in the heat of the midday sun (Moulton,
Chrysochroa wallacei was once observed on the bark of wild durian tree in the
OWJ.8IlO

forest ofPerak (Tung, 1983). In addition, Tung (1983) stated that this species is also

.-ronal in appearance and loves to sit on the thick branches of cinnamon and other trees in
forest making a shrilling sound. The larva of C. fulminans is legless, almost flattened with
widened thorax and bores into the heart of kapok, cocoa, Citrus, Albizzia and other
.

guJJOin4[)US trees (Tung, 1983). Chrysochroa daleni and C. lacordairei could be considered
the rarest species of buprestid in Sarawak being represented by one individual each (Table

Sarawak, the genus Cyalithus is represented by a single species, Cyalithus rugifrons. The
B i:Ilelra Callopistus, Philocteanus and Epidelus are represented by one species each, which are
a,;all()pl:5:rus

moultoni, Philocteanus jlammeus and Epidelus wallacei. Callopistus moultoni is

It:Il8ntctenz4ed by having a trapezium-shaped head and shiny leaf green body whereas P .
• amlmel'JS has almost rectangular body shape. Only a single specimen of species, C. rugifrons
C. moultoni were present in all collections examined. The low occurrence of both species
~l1gJn be due to their rarity in nature, hence, rarely encountered and collected. Epideius
~allilrcel

is distinguished from other species of buprestids by having 1/3 posterior margin of

elytra toothed and saw-liIse.
/

species of Iridotaenia were evaluated, namely 1. sumptuosa, 1. mirabilis, 1. auripennis
. chrysostoma. Iridotaenia sumptuosa, which has an entirely glossy dark leaf green
12

appears commonly in the open forest. Among the Chalcophorinae in Sarawak,
rtd~'tae'1Jia

mirabilis was found to be the most abundant species with 20 individuals (21 % of

total individuals) represented in voucher collections (Table 2). This is not an unusual
itUaltion as this species are usually recorded as very common in collections. This species was
IJUocted mostly from Kuching and Matang in 1898-1916. Furthennore, a single specimen

collected from Simunjan in 1995. The body shape of 1. auripennis and 1. chrysostoma are
similar to 1. mirabilis. 1. auripennis has much narrower and elongate body whereas 1.
rtrv.SOS,t01li1O

is characterized by the presence of two narrow yellowish-bronze longitudinal

along the elytra to the tip.

Table 2. A list ofthe subfamily Chalcophorinae (Buprestidae) evaluated.
Tribe
Chalcophorini

s

Genera
Chrysochroa

C. opulenta
C. daleni
C. lacordairei
C. similis
C. purpureiventris
C. wallacei
C. fulminans
C. rugifrons
C. moultoni
P. flammeus
E. wallacei
1. sumptuosa
1. mirabilis
1. auripennis
1. chrysostoma
C. smaragdula
C. pyrostictica
c.jansoni
H. viridis

Cyalithus
Callopistus
Philocteanus
Epidelus
Iridotaenia

Chrysodema

No. of Individuals
5
1

1
3
5
2

13
1
1
3
4
3
20

7
5
1

9
9
2

species from the genus Chrysodema were evaluated. These are C. smaragdula, C.
Among these, C. pyrostictica is the most abundant species. The
13

character of this species is the presence of two reddish stripes at each of the elytron.

IWU'J'SOttenra snuzragdula was represented by a single specimen collected from Santubong in
while C. pyrostictica appears to be fairly common. According to Moulton (1911a), C.
wo.:Jlicltica appears to be fairly common in Sarawak.

Unlike the other species within

C. Jansoni is also common in Sarawak, however, they are mostly found on the

(Moulton, 1911 a). This species is characterized by having two golden yellowish
that are visible at the comer of the basal margin of the notum.

Sarawak, within the Chalcophorinae, the tribe Psilopterini was the least represented, that is
a single genus, n3lI1ely Haplotrinchus. H. viridis is the only representative of the genus
BtW I()lrl.nCflfUS.

This species was represented by two specimens from Kuching and Matang

r8l1ace in his The Malay Archipelago (2001) has accounted the richness of beetles in
lI'a.wak. During that time, Kuching are just a small town surrounded by primary forest.
.l)W~lda'vs

~"",I'''''

.

the area has been replaced by the development of Kuching City. The reduction of

diversity of beetles in recent years can be attributed to the destruction of their natural

'italts. In the tropics, insects are particularly vulnerable to landscape and climatic changes

. caW!le they are adapted only to narrow temperature fluctuations (Samways, 1994).

Species distribution /
/

the genera representing the tribe Chalcophorini in Sarawak strictly belong to the Oriental
Geographical distributions of Chrysochroa include India to Java, Sumatra, Borneo,
1lft'.lI1SlI1ar Malaysia and to other parts of the Sundaland. The high occurrence of species

14

sat Kbitltnat Maldumat Akndemll
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94300 Kola SamaraDIJI
genus may be due to their actively flying and easy to catch. Moulton (1911a) noted
C. similis was caught flying around bushes in low swampy ground by the river under the
midday sun. Additionally, this species also has an interesting feature, which is its
_DblBfi(~ to

the Hymenopterous species, Salius aviculus in flight.

Cyalithus and Callopistus are distributed only in Borneo · (Sarawak) while
'/IW.')CtE~anltlS

has been recorded in Myarunar and also Borneo (Sarawak). The distribution of

Epidelus ranges from Peninsular Malaysia (Malacca), Celebes, Philippines,
lJIDlidra and Sarawak.

genus Iridotaenia is distributed in Peninsular Malaysia, Java, Sumatra, Singapore and
while the distribution of the genus Chrysodema ranges from New Guinea, Peninsular
UUlIVSlla

(Malacca), Java, Sumatra, Banca and Sarawak. The high occurrence of the species

mirabilis in Sarawak may be contributed by their ability to occupy most habitat types such
peat swamp forest, mixed dipterocarp forest and secondary forest.

CIIrU.\'IlII"III"nn

'UIIIIY:lIi!.

opulenta has a wider distribution, ranging from India to Java via Peninsular

Sarawak and Sabah. Both C. purpureiventris and C. daleni have been recorded in

Peninsular Malaysia and Sarawak. C. wallacei is found in Peninsular Malaysia, Sumatra
Borneo whereas C. lacordairei is restricted to Sarawak and Sabah. C. fulminans is
Itnbut4~

from PeninsulaF-Malaysia to other parts of the Sundaland. In Sarawak, all the

had been collected around Matang and Bau in the Kuching Division, Trusan in
Mt. Sibau and Banting in Sri Arnan, which are a peat swamp forest and also
_ . forest (Figure land 2).
15

• Chrysochroa opulenla

• C. purpur(llven/ris
• C. 'Wallacei
• C. daleni

FIpre 1. Distribution of the genus Chrysochroa (c. opulenta, C. purpureiventris, C.
wallacei and C. dalenz) of the tribe Chalcophorini of Sarawak.

• Chrysochroa similis
• C lacordairei

• Cfolminam

.".-

-

2. Distribution of the genus Chrysochroa (c. similis, C. lacordairei and C.fulminans)
Chalcophorini of Sarawak.

:IM'Mrte
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rugifrons used to be found in Matang, which is a peat swamp forest. A single
of Callopistus moultoni was collected from Santubong. In Sarawak, Philocteanus
are found around Banting, Sri Arnan and Matang, which are mixed dipterocarp

and peat swamp forest. Epidelus wallacei was collected from sub-montane forest and
U\lraDlID forest

JOarenlfa

ofMt. Merinjak and Matang (Figure 3).

sumptuosa occurs commonly in the open forest and all the specimens evaluated

collected from peat swamp forest of Matang. In Sarawak, 1. mirabilis is more abundant
a wider distribution. This species are found in Sri Arnan, Simunjan, Baram, Matang

dipterocarp forest and secondary forest, while 1. chrysostoma in peat swamp forest and
ntmnve forest

•
•
•
•

of Kuching and Limbang (Figure 4).

Cyahlhus rugifrons
Calloptstus mouiJoni
PhtlocteaflUS jlammeus
Eptdelus val/acei

.J

----v--'

Distribution of the genera Cyalithus, Callopistus, Philocteanus and Epidelus of
Chalcophorini of Sarawak.
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