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STUDIES ON THE BIOTAXONOMY, BIOLOGY AND
ECOLOGY OF SOME LONGICORN BEETLE BORERS
(COLEOPTERA : CERAMBYCIDAE) OF
THE ISLANDS OF ANDAMAN, INDIA

T. N. KHAN* AND P. K. MAITI

Zoological Survey of India, Calcutta

INTRODUCTION

The characteristic tropical climate of the islands of Andaman in
the Bay of Bengal, supports a wide variety of timber yielding plants,
which provide unique habitats to numerous timber pests belonging to
different orders of insects. These insects particularly in their larval stage
cause considerable damage to the wood in its varied forms, in the forest
stands, at the timber extraction and logging centres and timber depots,
in the wood-based industries and to a variety of wood in human services,
Amongst these insects, cerambycids or longicorn beetles occupy a dominant
positon so far as their economic importance is concerned. It is well
known that the cerambycids are in their greatest abundance in all the
tropical insular land masses of the world (Gressitt, 1961),

However, the progress of research on the economic status, biological
peculiarities and environmental relationships of these important pests
does not at all commensurate with the economic importance of the
group occuring in the islands of Andaman.

Keeping this in view, a special project on the <Ecological interac-
tion and economic status of the xylophagous insects of the islands of
Andaman and Nicobar” was undertaken from August 1978, under the
guidance of one of us (P.K.M.). The present communication is mainly
based on the data collected through the field and laboratory studies on
some of the most important borers of these islands.

Our knowledge on the bioecology of cerambycids of the Andaman
islands is very poor although more than 100 species hLave already been
recorded from the area by different authors (Gahan, 1906 ; Stebbing,
1914 ; Beeson, 1919b ; Beeson and Bhatia, 1939 ; Breuning, 1935, 1936,
1938, 1939, 1957, 1960 and 1974).

* Junior Research Fellow attached to the above mentioned project.
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Though the work is still in progress, this preliminary record deals
with the biology of some 30 species with particular reference to their
economic status, host-range, phase and duration of larval development
pattern of gallery formation and chambers, feeding and sexual behaviour,
emergence and longivity of the adults, etc. Moreover, some features of
biological manifestations especially the patterns of the larval gallery and
pupal chamber formation have been used to formulate a key for the
identity of the borers infesting the wood. In addition, ecological aspects
of some common and economically important species have been taken
into account with regard to their host-preference, frequency of infestation,
abundance, population intensity, cumulative depth of penetration, eic.,
in relation to the changing conditions of different hosts influenced by
progressive drying and decaying.

It is well known that these insects maintain their dest ructive
existence due to their characteristic biological features and unique
ecological adjustment with the biotic and abiotic factors within the
micro-habitat inside the wood. For any control measure of these noxious
insects, there is an urgent need to investigate the important key factors
influencing the survival potentiality of these borers. Keeping this in
view, the present work has been devoted to enumerate the bioecological
interference of these insects to the wood, manipulation of which may
provide an insight into the strategy of their management.

All the distributional records of the species have been considered
first record, since the earlier records are broadly referred to the island
itself without attributing any specific locality.

However, any bioecological study on these insects cannot be fully
understood, if the physiography, climate, vegetation, etc., of the area
are not taken into consideration. Hence, a brief account of these
features has also been incorporated in the present contribution.

PHYSIOGRAPHY, CLIMATE, FOREST, ETC,

The islands of Andaman and Nicobar are actually the exposed
portions of a long submarine mountain chain in the Bay of Bengal,
1125.6 km. long, running from cape Negrais in continuation with the
Arakan Yomah Range of Burma in the north and Metawaii group of
Sumatra in the south.  About 324 islands in the north constitute the
Andaman group covering an area of about 6332 sq. km. The Andaman
group of islands are situated between latitudes10°30’ and 13°41’ N. and
lengitude 92°11" and 93°07’ E.. These islands form a mass of hills
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enclosing narrow valleys and 75 pzr cent of the territory is covered with
dense tiopical forests in which the evergreen trees are dominating.
Saddle Peak (732 m) is the highest point in the North Andaman.

Like that of the other tropical islands on the same latitude, the
climate is warm and humid. The mean temperature near the sea-level
ranges between 21°C (January) and 30°C (May) and the maximum
diurnal range is 10.8°C. The relative humidity varies from 669, to 939,
bzing the maximum during the months of from May to November. The
rainfall varies from 228.5 to 342.9 cm per year under the influence of
both the South-West (May to September) and North-East (October to
December) monsoons and January and April are the dry months.
Cyclones occur at the changes of monsoon and are rare.

The soil varies from sandy to heavy clayey loam towards further
inland. Some of the ‘shores support rich growths of mangroves and
coral reefs of the fringing type. The islands first arose in the ocean bed
during the Cretaceous period (c. 110 million years ago) of the Mesozoic
Era, after which they underwent elevations and partial submergence several
times (Karunakaran, 1962). Ths vegetation of these islands is mostly
of the Burmese typz. The lush and luxuriant forest growth in these
islands yielding more than fifty valuable timbers of quality and high
yield, is the most important natural wealth of these islands.

HISTORY

Our knowledge on the biology and ecology of the cerambycid-
borers inhabiting the Indian subcontinent is certainly poor in consider-
ing the enormous scope of studying the vast magnitude of fauna of
great economic importance. For the existing knowledge, the entire
credit goes to the work of Beeson and Bhatia (1939) which first dealt
with some 350 species from the Indian region. Only scme 34 species
have been dealt with in greater details of biological features, while the
others are limited to the distribution, duration of life-cycle, emergence
period, etc. Further works, worthy of mention in this regard, are those
of Stebbing (1905, 1906 and 1914), Beeson (1919a, 1919b, 1919¢, 19]9d,
1921, 1924, 1925, 1930, 3931, 1935 and 1941), Husian and Khan (1941),
Bhasin and Roonwal (1954), Bhasin, ef al. (1958), Dutt (1961) and others.

However, more than one hundred species have so far been recorded
from the islands of Andaman, but no attempt has yet been made to study
the bioecological criteria of these species in the insular environment of the
Andamans. Only some 30 species have been included in the biological
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contributions of Beeson and Bhatia (1939) and Beeson (1941), of which
some ten are endemic to these islands, while the rest have a wide distribu-
tion including the mainland of India. The major biological information
available on the widely distributed species are mainly based on the
observation made in the mainland of India with very limited informa-
tion on the host-range, adult emergence, etc., from the islands of
Andaman. Recently, Khan and Maiti (1981 1982a and 1982b) have
dealt with the detailed account of the bionomics and life-history, and
life and fecundity tables of Olenecamptus bilobus (Fabricius) and the
host-selection, oviposition and fecundity of Acalolepta rusticator
(Fabricius) from the islands of Andaman. Thus, the present authors
have already initiated and have been continuing the work on the
bioecology of these borers, some results of which are included in
the present communication, while the rest is being compiled to be
published elsewhere.

MATERIAL AND METHODS
Field and Insectary Studies

The present monograph is based on the studies and collection of
cerambycid-borers from the different islands of Andaman during the
last three years. Extensive collections were made from numerous
localities from Diglipur in the North to Chidyatapu in the South
Andaman and from Little Andaman, while intensive observations were
made in different localities, namely, Garacharma, Guptapara,
Dhanikhari, Wandur, NewWandur, Panighat and Kaddalgunj, all
around Port Blair, Scuth Andaman. In addition, studies were also
carried out in different forest areas, timber extraction and logging
centres, timber depots, wood-based industries, etc. The general biolo-
gical features, such. as, oviposition, nature of larval galleries and
mines, pupal chamber, symptom and extent of damage, host-range
and specificity, imaginal behaviour and other relevant data were kept
in regular record.

In order to determine the frequency of infestation by different
borers to some logs of commercial importance, some extraction and
logging centrers in the Middle and South Andaman were kept under
constant observations. The percentage of each host-log present in a
particular centre was determined first and subsequently, percentage
of infestation to each species of logs attacked by different borers
was calculated. The age of the felled logs was kept in record usually
being ascertained from the personnels of the Forest Department, For
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the estimation of the density of larval populations per log or tree,
samples were taken at random from serval unit-areas of 25 cm X 25 cm
of different hosts.

Insectary studies were conducted at Port Blair, South Andaman,
using infested materials collected from several field sites. The infested
logs, branches or portions of trees were kept in spaceous galvanized
iron chembers (70 cm X 37 cm X 37 cm). They were examined each
day uniformly between 1000 and 1100 hours IST. The newly emerged
adults were collected each day uniformly between 900 and 1000 hours
IST.

ldentification of the Immature stages

The preliminary identification of the immature stages collected from
the field sites was made using the descriptions and key to the immature
stages of Indian Cerambycidae devised by Gardner (1925, 1927, 1930,
1931a and 1931b) and Duffy (1968). Although, these descriptions and
keys were wuseful in making tentative identification, a considerable
number of the species concerned with the present study was not
included in them. The identification of those species, as well as, the
confirmation of identification of all the species encountered in this
study, were made possible by rearing and breeding of the insectary
emerged beetles in the laborgtory. Mating and oviposition occured,
and thus the larvae and pupae were obtained that could be related to
identified adults.

Laboratory Breeding

Laboratory breeding studies were carried out using the insectary
emerged adult beetles. They were sexed and kept in pairs in the
breeding-jars, made of glass (37 cm X 22 cm X 22 cm), containing a
layer of moistened sandy soil at the bottom. The beetles were provided
with freshly cut logs of respective host-plants for oviposition and fresh
green leaves, tender branches and twigs, pollen grain containing fresh
Androesium, different flower parts, etc., of a number of plants including
the larval hosts for food. All these supplies were renewed at regular
intervals. The egg-bearing logs, thus obtained from the breeding-jars,
were kept in separate cages and were examined at regular intervals until
the adult emergence. Samples from all the batches were also taken at
regular intervals.

Determination of Larval Instars

The number of larval instars in most of the species was deter-
mined directly from the sample larvae which were taken at regular
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intervals from the laboratory bred materials. The exuvae, particularly
the head-capsule of the earlier instar, offered the confident clue of each
moult, For the easier determination of the number of larval instars in
the field populations, the following method was adopted : For each
species, the average width and the range of variation of the head-capsule
of the different larval instars of laboratory bred populations were
determined and ‘Dyar’s Law’ was applied which seemed to be fitting
in the study of cerambycid-beetles (Duffy, 1946 ; Tapley, 1960 and Khan
and Maiti 1982 b). The resulting ratio of growth was then applied to
the larvae collected from the field sites and the number of larval instars
in the field populations was determined accordingly. However, in the
cases of some species where the larval instars could not be determined
directly, the number was ascertained solely applying the ‘Dyar’s Law’.

Emergence and Behayiour of the Adult Beetles

Observations on the emergence, food and feeding habits, mating
and oviposition behaviour and the other relevant habits of the adult
beetles were made in the field sites throughout the study period and were

supplemented by more detailed observations made in the insectaries, as
well as, in the laboratory.

BioTAXONOMIC STUDY

It is well known that the shape, size, location and orientation of
the pupal chamber of the cerambycid-borers in their wood habitats
are characteristics of each species. But, under certain abnormal cir-
cumstances, the larva may modify the location and orientation of the
pupal chamber (Beeson and Bhatia, 1939). However, It has been
observed in the present study that the characteristic features of the
larval galleries and pupal chamber maintain a considerable uniformity
with some minor variations in the majority of the species, which has
certainly provided material for the formulation of a key for the recogni-
tion of the species based on the larval habitats. The taxonomic key,
beyond doubt, is an au‘hentic aid to the confident identification of the
borer species. However, it is hoped that the present key will serve the
purpose of recognising the species in the field itself, particularly in the
case, where the adulis have already escaped from the infested logs or

trees leaving behind the characteristic galleries and chambers made by
the larvae.

1(8). Pupal chamber with ca'careous deposition, either lining the
chamber in the form of cocoon or closing the opening iu the
form of operculum.
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2(3).

3(2).

4(5).

5(4),

6(1).

7(12).

8(9).

9(8).

10(11).

11(10).

12(7).

13(26),-

14(19).

Pupal chamber with ‘Gandhi Cap’ like culcarecus oper ulum
placed at the opening . Aeolesthes (s. str)
Holosericea (Fabr,)

Pupal chamber with calcareous cocoon placed in the middle,

Pupal chamber usualiy placed inside the heart-wood,

large, with egg-shaped, thick walled calcareous cccoon

(Pupal chamber placed inside the sap-wood or evem under

the bark, but, egg-shaped, thick walled calcareous cocoon

always present) . . Plocaederus obesus
Gahan

Pupal ehamber always inside the sap-wood small, with

Capsule shaped, thn walled calcareous cocoon (a portion of

the chamber, placed inside the superficial layer of heart-

wood, but Capsule-shaped, thin walled calcareous cocoon

always present) Xystrocera globosa
(Olivier)

Pupal chamber without any calcareous depositions.

Pupal chamber large usually placed deep inside the wood,
with a separate exit-hole originating from the opposite end of
the entrance--hole.

Pupal chamber mnever extending beyord 11 cm iuside the
wood, comparatively smaller, measuring. 6.5—8.9 cm in length
and 4.1—5,1 cm in breadth .. Batoceva rufcmaculala

var, andamana Thoms,
Pupal chamber always extcrding leyond 11 cm jnside the

wood, robust, measuring 10.0-14.9 cm in Jength and
6.5—8.56 cm in breadth.

Yupal chamber occuring only in the logs of Dipterocarpus
species, mever in the soft woods Rhaphipodus (Remphan)
hopei (Waterh.)

Pupal chamber occuring only in the soft woods, never in

Dipterocaypus species . . Rhaphipodus (s, sty,)
andamanicus Gah.

Pupnl chamber small, placed inside the sap-wood or under
bark, with or without a separate exit-hole.

pupal chamber without a separate exit-hole, originating
from the opposite end of the entrance-hole.

Pupal chamber always with an extra larval tunnel more or
less at right angles to the main axis of the chamber.



15(18).

16(17).

17(16).

18(15).

19(14).

20(21).

21(20).

22,25).

23(24),

24(23).

25(22),

26(13).
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Pupal chamber with an extra larval tunnel directed upwards
or downwards or both ways, only at the entrance, giving
the whole structure either ‘I’ or «I’ shaped appearence,

Pupal chamber with the extra larval tunnel directed either

upwards or downwards, thus giving the whole structure a

‘I’-shaped appearance .o . Ceresium gemieulatum
White

Pupal chamber with the extra larval tunnel directed both

upwards and downwards, thus giving the whole structure a

“I’-shaped appeatence. .o .o Ceresium flavipes
(Fabr,)

Pupal chamber with extra larval tunnels directed upwards
and downwards on both the entrance and distal ends of the
chamber giving the whole an <I’-shaped appearence.
Ceresium andamanicum
Gah.

Pupal chamber normal, without any extra larval tunnel.

Pupal chamber usually vertical (rarely parallel) to the wood

fibres, larval galleries always packed tightly with fine powdery

frass. . .o Halme caeyulescens
Gah,

Pupal chamber usually parallel (rarely oblique) to the wood
fibres, larval galleries always packed with fibrous frass,

Pupal chamber comparatively shorter, never exceeds 1.6 cm in
length and 0.7 cm in breadth,

Pupal chimber always less than 1.0cm in length and 0 6 cm in

breadth. . .o . Xenolea tomentosa
(Pasc.)
Pupal chamber always more than 1.0 cm in length and 0.5 cm
in breadth . . . Serixia (s. sty.)
andamanica
Gard.

Pupal chamber compartively larger always more than 2.0 cm
in length and 0.8 cm in breadth. .e Glenea (Stiyoglenea)
andamanica
Breun.

Pupal chamber with a separate exit-hole, originating from
the opposite end of the entrance-hole.
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27(44).

28(37).

29(30).

30(29).

31(36).

32(36).

33(34).

34(33),

35(32).

36(31).

37(28).

38(39).

39(38).

2

Pupal chamber usually confined inside the sap-wood (rarely
ander the bark) and always elogated in shage.

Pupal chamber broad, more than 1.4 cm in width ; exit-hole
always more than 0.g cm in diameter.

Pupal chamber with exit-hole commencing slightly before tle
distal end of the chamber, .o . Epepeotes sp.

Pupal chamber with exit-hole commencing right at the distal
end,

Pupal chamber comparatively larger, always more than
5.3 cm in length and 1.6 cm in breadth ; exit-hole always
more than 0.9 cm in diameter,

Pupal chamber strictly confined to the sap-wocd, larval
galleries packed with fibrous frass and ‘short larval tunnel
leading to the pupal chamber.

Pupal chamber always more than 6.6 cm in length and

2.2cm in breadth ; exit-hole always more than 1.6 cm in

diameter. . oo Pharsalia (Cycos)
subgemmata (Thomson)

Pupal chamber usual y less than 6.6 cmn in 1.ngth and 2 2 cm
in breadth ; exit-hole not more than 1.6 cm in diameter.

Aca’olepta andamanica
(Breuning)

Pupal chamber at various depths iu wood, larval galleries

packed t'ghtly with fine powdery frass and long larval

tunnel leading to the pupal chamber Styomatium barba-
tum (Fabricius)

Pupal chamber compar.t.vely smaller, usually less than

6.3 cm in length and 1.5 cm in breadth ; exit-hole always

less than 0.Y ¢ in diameter .. Acalolepta rustica-
tor (Fabricius)

Pupal chambefr narrow, usually less than 1,4 cm in width ;
exit-hole not more than 0.8 cm in diamete.

Larval galleries usually packed tightly with fine floury
frass .o .o Xylotyechus buqueti
(Laporte & Gory)

Larval galleries usually packed tightly with fibrous frass.
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40(43),

41(42)

42(41),

43(40).

44(27).

45(58).

46(63).

47(62).

48(49).

49(48).

50 51).

51(60).
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Pupal chamber not more than 2.0 cm in length,

Pupal chamber always more than 1.2c¢m in length and

0.6 cm in breadth .. .o Acalolepta admixta
(Gahan)

Pupal chamber tiny, not more than 1.0 cm in length and
0.5 cm in breadth. . .. Exoeentyus (Camp-
tomyme) albosculellayis
Breuning

Pupal chamber usually more than 2.0 cm in length (usual
range 2.0-3.10 cm) .o . Olenecamptus
bilobus (Fabricius)

Pupal chamber usually in or under the bark (rarely in the
sap-wood) and always ovoid in shape.
Larval galleries usually packed with fibrous frass.

Pupal chamber broad, more than 1.0 cm in breadth and
usually situated between 0.4-2,0 cm depth, larval galleries
weakly marked on the sap-wood surface.

Pupal chamber usually more than 1.4 cm in breadth, larval
excavation closer to the sap-wood and running at a depth of
more than 0.6 cm, exit-hole always more than 0.9 cm in
diameter,

Pupal chamber always more than 2.0 em in breadth, situa-

ted deeper than 1.2 cm ; exit-hole always more than 1.2 cm

in diameter. . .o . Coptops rufa
Thomson

Pupal chamber always less than 2.0 cm in breadth, situated
above 1.2 cm depth ; exit-hole less than 1.2 cm in diameter.

Pupal chamber situated superficially at a depth of 0.8 cm

and its walls formed by bark or wood fibres in such a

fashion that the whole structure has a ‘Bird’s nest’ like

appearence .o oo oo Clyzomedus annularis
Pascoe

Pupal chamber situated below 0.8 cm depth and never cons-
tructed in ihe shape of a ‘Bird’s mest’. . Mispila (s. str.)
Venosa m. augularis
Pascoe



KHAN & MAITI : Biotaxonomy, biology and ecology of cerambycids 11

52(47).  Pupal chamber less than 1.4 cm in breadth, larval excava-
tions more in the superficial surface of sap-wood and usually
running at a depth of less than 0.6 cm ; exit-hole less than
0.9 cm in diamter, .e Pterolophia (s. siy.)
pallidifrons Breuning

53(46),  Pupal chamber narrow, less than 0.6 cm in breadth and not
exceeding 0.4 cm in depth.

54(65). Pupal chamber exclusively in the bark and not more than
0.40 cm in width .. Ropica honesta m,
rufescens Pic

655(64). Pupal chamber uuder t'e bark, in shallow excavation on
sap-wood surface and more then 0.40 cm in width.

£6.57), Pupal chamber comparatively larger more than 0.56 cm
in length and 0.41 cm in width, situated exclusively under
the bark and typically ‘Bird’s nest’ like. Pterotophia (s. str.)

sterculige Breuning

67(50) Pupal chamber comparatively smallet, less than 0.65 cm in
length and 0,41 cm in width, situated in shallow depression
on sap-wood surface and roughly ‘Bird's nest’ like = Pieyolophia (s. str,)

andamanica Breuning

58(45) Larval galleries are packed tightly with fine granular frass
Desisa (Cylindrostyrax)
marmorala Breuning

BI1OLOGICAL OBSERVATIONS

This chapter is primarily devoted to the basic biological eharacteris-
tics of the cerambycid-borers of the islands of Andaman. A reasonable
amount of information has been collected for each species starting from
owiposition to death of the adults, based on detailed observations made
both in the field and in the laboratory. In recording such data, special
emphasis has been given to some of the most vital aspects of their life
processes, particularly as regards the host-range and specificity, develop-
ment and feeding activities of the larvae, and reproductive strategies and
behavioural aspects of the adults. In addition, each species has been
furnished with a brief synonymy, distribution, economic importance, etc.,
to make the present contribution a self-contained volume.
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All the borer species have been arranged according to the recent
taxonomic classification of this group adopted by Gressitt and Rondon
(1970) and Rondon and Breuning (1970).

FAMILY : CERAMBYCIDAE

SUBFAMILY (i) : PRIONINAE

The deep boring prionine beetles appear to be the most destructive
pests in the timber extraction coupes, logging centres and timber depots
of these islands. Only two species of this subfamily have been studied
in the present endeavour with regard to their biology. 7Therefore, no
generalization of their biological and behavioural feature could be made.
However, both the species, represented by nearly equal sex-ratios of
approximately 1 : 1, oviposit under the bark and the mature larvae mine
deep inside the wocd. The detailed biology of these two species is as
follows :

1. Rhaphipodus (s. str.) andamanicus Gahan
(Plate—1, figure—A)

Rhaphipodus andamanicus Gahan, 1898, Ann. Mag. nat. L'ist,, 14(6) : 224.
Type-locality : Andaman islands ; Gahan, 1906, Fauna Brit.
India. (Col.), 1: 33.

Distribution :— ANDAMANS : South Andaman : Guptapara, New
Wandur, Baratang island and Peel island (all present records).

ELSEWHERE : None.

The prionine species, Rhaphipodus (s. str.) andamanicus, is one of
the largest cerambycid-borers found in the islands of Andaman, measuring
5.0 - 7.0 cm in length and solely distributed in this area. No biological
information was available on the species, until it was studied on a
number of occasions in the course of the present study, infesting ccm-
paratively larger logs of the following timber yielding specics : Parishia
insignis, Pterocymbium tinctorium, Salmaiia insignis and Salmalia mala-
barica.
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The female usually oviposits her eggs singly or in batches of 2-5
under the bark of the dead felled logs. After an incubation period of
6-9 days, the newly hatched larvae bore down gradually to the deeper
layers of the wood excavating more or less transverse tunnels. With the
progressive age, the larvae excavate closely crowded irregular tunnels,
packed with a coarse fibrous frass, extending even upto the pith of the
wood. The larval mines are very large, ranging from 6.4 to 12,0 cm in
width and the larvae pass through six instars within a time span of 6-8
months. The pupal chamber is constructed at various depths from about
15 cm below the wood surface to deep inside upto almost near the
pith, depending upon the physical condition of the host. The pupal
chamber ranges from 10.0 to 13.6 cm in length and 6.5 to 7.2 cm in
width. The pupal period usually varies between 1 and 2 month. After
spending 3 to 4 weeks as a dormant adult, the mature beetle emerges by
chewing through the distal end of the pupal chamber leading to a more or
less circular exit-hole of 2.73 to 3.16 cm in diameter. The complete
development from egg to adult usually requires a period of 8 months to
almost a year. However, a small percentage of the progeny in some cases
takes 15 months or even more as observed on two occasions at Gupta-
para and New Wandur, South Andaman.

Adult emergence occurs almost throughout the year, except, in
the months of February and March, and with maximum emergence
during the early monsoon months of June and July. The first mating
takes place within a few hours after the emergence of adults and
oviposition starts after an interval of 4-5 days. Both the mating and
oviposition activities are usually displayed during the early morning and
late afternoon with maximum frequency at dusk. Food and feeding babits
of the adult beetles are not well known, although in a few instances,
some adults have been observed to gnaw the tender bark of the larval
host-plants. The estimated average adult longevity is 32 days in capti-
vity, while the sex-ratio is 1.2 9 : 18 both in the natural and laboratory
bred populations.

This species is a deep heart-wood borer of considerable economic
importance. The larval mines and pupal chambers inside the wood are
so extensive and enormous that only a batch of about fifteen larvae is
sufficient enough to spoil the commercial value of a log of 3 m. in legth
and 1 m. in diameter. However, the species has been found to attack
only the dead or dying wood, but it never attacks the live trees in
these islands.
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2. Rhaphipodus (Remphan) hopei (Waterhouse)
(Plate-1, figures-B-D)

Remphan hopei Waterhouse, 1836. Tyans. emt, Soc. Lond., 1 : 61,
Type-locality : Fast Indies ; Gahan, 1905, Fawuna Brit. Infia
(Col.), 1: 34:

: Beeson and Bhatia, 1939, Indign Forest Rec.
(N. S.) Ent, 5(1) : 167 (Biology).

Remphan alteni Nouiried, 1891. Berl, ent. Z., 36 : 376.

Rhaphipodus (Remphan) hopei : Lameeree, 1919. Genera Irsect, 172 :

55 ; Dufty, 1968. Imm. Stages Ovient. Timb. Beelles, p. 47

(Larva) : Gressitt aud Rondon, 1970. Pacif. Insects Monogr.,
24 : 14, fig. 3, e.

Distribution :~—- ANDAMANS : North Andaman : Aerial Bay ;
Middle Andaman : Bakultala ; Sout? Andaman : Kaddalgunj, Baratang
island and Peel island and Little Andaman : Ramkrishnapur (all present

records). EUSEwWHERE : Burma, Thailand, Malay Peninsula XKali-
mastan and Laos.

The robust species, Rhaphipodus (Remphan) hopei, measuring 5.0 to
9.6 cm in length, is rarely found in the Andamans and infests the dead
wood of Dipterocarpus turbinatvs. The biological information on this
species is limited to the only record of the above mentioned host-
plant and some aspects of larval behaviour, reported by Beeson and
Bhatia (1939). The present study indicates that this species also attacks

some other species of the genus Dipterocarpus in these islands of
which D. turbinatus seems to be most susceptible.

Although oviposition behaviour has not been directly observed,
the inspection of the infested logs has shown that the eggs are appa-
rently laid in groups, since the early larval galleries are usually found
radiating from a particular point in the phloem tissue of the logs.
The larval tunnels inside the wood run transversely upto a certain
depth, after which they traverse along the course of the wood fibres.
The tunnels are the largest of all cerambycid-species in these islands,
measuring 6.9 to 11.2 cm in width and 1.8 to 2.8 cm in height, and
are always packed loosely with coarse fibrous borings (Plate-1, fig. C).
The pupal chambers are much larger, measuring 10.7 to 14.9 cm in
length and 8.0 to 8.5 cm in cross-section, the distal end of which is

holed by the emerging adult beetles leading to an exit-hole of 3.8 to 4.7
cm in diameter,
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The mature adults are available throughout the year as stated by
Beeson and Bhatia (1939). The maximum emergence of adults occurs

during the early monsoon months and is at a minimum during the dry
months from January to April.

In order to collect further biological information on this borer, a
logging centre at Kaddalgunj, South Andaman, has been kept under
constant observation for a period of nine months, i. e., from June, 1979
to February, 1980. About 309 of the logs of Dipterocarpus spp. have
been found to be infested with the young larvae. No adult or pupa
has been collected during the period of observation indicating that the
species does not complete its life-cycle within this period.

Present observations reveal that the species is a true heart-wood
borer of great economic importance as compared to the other borers
recorded so far from these islands. The larval mines inside the wood

are so wide, extensive and deep that the economic value of the infested
logs is greatly affected.

SUBFAMILY (ii) : CERAMBYCINAE

The cerambycine-longhorns, dealt with in the present communica-
tion, exibit a wide range of variations in their biological features.
Some are deep-boring species in contrast to many a shallow sap-wood
borers. Some of the species oviposit on the bark-surface, others inside
the bark and still others under the bark just on the wood-surface. Shape,
size and orientation of the larval mines and pupal chambers also vary
within wide limits from species to species. The most obvious differences
between the species are duration of different developmental stages and
total life-span, emergence period, feeding and sexual behaviour, etc,
However, all the species exibit a remarkable uniformity in certain major
biological features. Among them, the number of larval instars and the
adult sex-ratio are worthy of men’ion. All these species pass through
six successive laryal instars and are represnted by an overall sex ratio
of 1 : 1 in both the field and laboratory-bred populations. However, in
most of the species, the adults of some individual cohorts show slight

variation from the overall sex-ratio. The biology of all the cerambycine
beetles is as follows :
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1. Xystrocera globosa (Olivier)

(Plate-II, figures-A-D)

Cerambyx globosa Olivier, 1795, Entomologist, 4 : 217, P), 12, fig, 81,
Type-locality : Orient,

Xystroceva globosa : Serville, 1834. Amnls. Soc. ent, Fr., 3 : 69 ;
Gahan, 1906. Fauna Brit. India (Col.), 1: 106, fig. 42 ;
Beeson and Bhatia, 1939. Indian Forest Rec. (N. S.) Fnt.,
§(1) : 200-201 (biology) ; Gressitt, 1951. Longicornia, 2 :
130, Pl. 6, fig. 1 ; Duffy, 1968. Imm. Stages Orient, Timb.
Beetles, p. 83, figs. 42-43 (immature stages) ; Gressitt and
Rondon, 1970, Pagcif. Insects Monogr., 24 : 51,

Xystroceya globosa var, medioviiticollis Breuning, 1967. Bull. Inst. fr.
Afr, noire, (A) 19 : 1241,

Distribution :—  ANDAMANS : North Andaman : Aecrial Bay,
Diglipur, Lakshmipur, Kshudirampur, Mayabundar and Tugapur ;
Middie Andaman : Bakultala, Yeretta Jetty, Long Isl. and Kadamtala ;
South Andaman : Port Blair, School Line, Garacharma, Bidnabad,
Terelybad, Shippighat, Dhanikhari, Guptapara, Chidyatapu, Wandur,
Bambooflat, Kanyapuram, Wimberlygunj, Kaddalgunj, Ferrargunj,
Mathura, Kadakachan, Wright Myo, Rutland Island, Viper Island,
Baratang Island, Niel Island, Havelock Island and Peel Island and
Little #ndaman : Hut Bay, Quiary, Penta, Ramkrishnapur and
Vivekanandanagar (all present records).

ELSEWHERE : Indian mainland, Bangladesh, Pakistan, Sri Lanka,
Burma, Thailand, Malay Peninsula, Laos, Java, China, Japan, Philippines,
Celebes, Seychelles, Madagascar, Mauritius and Africa.

Xystrocera globosa, a medium sized species (1.8 to 3.4 cm in length),
is fairly well represented in the Orient including the islands of Andaman.
The species has so far been recorded from some 12 host-plants in the
mainland of India (Beeson and Bhatia, 1939). In the present study,
the species with all of its developmental stages has been collected from
felled logs of some six host-plants of which Bauhinia sp. and Samanea
saman have been recorded for the first time.
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Present observations reveal that the females oviposit in groups of
6 to 10 ova in cracks and crevices or under the scales of the bark. The
‘young larvae afier ha'ching, bore down to the bast excavating irregular
galleries which usually radiate in all directions from the oviposition
sites. Each of the six larval instars has an average duration of about
two weeks. Afier passing most of the larval life under the bark, the
pupating larvae mine into the sap-wood or outer layers of heart-wood,
where they pupate in pupal chambzrs formed parallel to the wood-fibres.
Before pupating, the larva returns back to the bark to widen and clean
the passage ready for adult emergence. The pre-pupal tunnel and pupal
chamber of X. globosa are described in detail by Beeson (1941). The
pupal chamber usually ranges from 4.7 to 5.6 cm in lengih and. from
0.82 to 091 crn in widith. Pupation takes place inside a thin layered,
calcareous cocoon in the shape of a ‘Capsule’ which is white in colour
with a yellowish tinge throughout. The proximal end (i.e., the end
facing the entrance-hole) of the cocoon is usually closed by a thin eilipti-
cal calcareous dome. Pupal duration is not more than two weeks. After
passing an average period of 10 days as a dormant adult, the mature
beetle emerges through the entrance-hole. Complete development usually
requires 4-5 months, although a small percentage of the progeny may
take six months or even longer.

Adult emergence takes place almost throughout the year in these
islands with its maximum frequency during the monscon months of July
and August. The first mating usually takes place within a couple of
hours of adult emergence and oviposition follows after an interval of 4
to 5 days. Mating and oviposition occur during the early morning and
late afternoon but may be continued throughout the day specially during
cold and cloudy atmospheres. The focd and feeding habits of the adult
beetles arec not well known, although in some instance, the beetles
have been found to feed reluctantly on the pollen grains from the fresh
androesium. The average adult longevily has been estimated at 25.8
days in the laboratory.

The species has been recorded as an imporiant pest of rcad-side
trees, attacking injured or unhealthy trees and hastening their death,
The vigorour trees may be killed in one scason by a hcavy infes ation.
X. globosa is a well known pest in Malaya and in Egypt and is respon-
sible for the disappearence of Ablzzia lebbek in several cities Beeson &
Bhatia, 1939),

3
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2, Stromatium barbatum (Fabricius)

Callidium barbat'm Fabricius, 1775. Syst. Ent., 189p.

Type-locality : East India.
Callidium funestum Boisduval, 1835. Voy. d’Astrlabe, 2 : 481,

Stromatium barbatum : Gahan, 1906. Fauna Brit. India (Col,), 1: 114 ;
Beeson and Bhatia, 1939. Indian Forest Rec. ( N. S.) Ent., 5 (1) :
174-183 (biology) ; Duffy, 1968. Imm. Stages Orient. Timb. Beetles,
pp. 120-123 (larya, pupa).

Distribution :(— ANDAMANS : North Andaman :  Aerial Bay,
Diglipur and Maybundar ; Middle Andaman : Bakultala and Kadamtala ;
South Andaman : Port Blair, Garacharma, Dhanikhari, Chidyatapu,
Wandur, Wimberlygunj, Wright Myo, Baratang Island, Niel Island,
Havelock Island and Peel Island and Little Andaman : Hut Bay (all
present records). ELSEWHERE : Indian  mainland, Bangladesh,
Pakistan, Sri Lanka, Burma, Islands of Reunion, Rodriguez and
Seychelles, Madgascar, Mauritius and Africa.

Stromatium barbatum, a widely distributed species in the Indo-
African region, occurs very frequently in the islands of Andaman as
indjcated in the present study. The species is a well recognized pest
infesting mainly the dry and seasoned timbers of as many as 311 host-
plants in the Indian region (Beeson and Bhatia, 1939). Among these
hosts, some 30 species occur in these islands, of which only 14 species
have been recorded in the present study to be infes'ed by this borer.

The eggs are laid singly or in groups of 2-6 in small holes, crack
and ‘crevices in the wood (with or without baik); in thin battens,
planks, plywood and in the fissures formed by imperfect carpenatry
joints ; and in rough splintery surfaces of the furniture and other
Wood-articles used by human beings. After an incubation period
4 to 11 days (average 7 days), the larvae hatch and bore down to the
wood through their excavated galleries. Subsequently, the larvae ex-
cavate so irregular and extensive tunnels that the interior wood-mass
is reduced to powder, leaving only the outer surface intact. The
powdery frass granules, thus produced, are very similar to those of
bos'rychid beetles. The larvae pupate at various dep hs inside the wood
wi hin pupal chambers of variable shape, size and orien:ation. Howcver,
the typical frss material inside the excessively long pre-pupal tunnel
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and the pupal chamber at various depths from the superficial sap-
wood to deep heart-wood provide confident clue to their identity, The
pupal period is of 12-21 days duration and adults remain dormant for
about three wecks before excavating exit-tunnels, leading to semi-
circular exi-holés of 0.38 -0.94 ¢m in diame'er, to escape to the ex-
terior. Ccmplete development usually requires 10 to 15 months with an
extended period of two years on rare occasions.

Adults emerge during every month of the year in these islands,
in contrast to a defini'e emergence period during the months of May
to July on Indian main'and (Besson and Bhatia, 1939). Courtship and
mating in the newly emarged beetles follow the same general pattern
as in the other cecrambycid-beetles already referred to above, while ovi-
posi.ion takes a lcnger period of 5-6 days afer the first mating. Both
mating and oviposition occur during the late afternoon hours and attain
their maximum frequency during dusk and even continue upto mid-
night. Food and feeding hab'ts of the adult beetles are not well-known.
The insect is strongly attracted to artificial light. The estimated average
span of active imaginal life is 36 days in the laboratory.

The species is of considerable economic importance, not only due
to its extremely polyphagous nature, but also because of its preference
for seasoned timber (Emden, 1937 ; Saalas, 1939 and Duffy, 1949
and 1968), This borer is perhaps the most dangerous pest of plywood
packing cases. S. barbatum is also known to infest wooden household
articles made up of seasoned timbers, such as, wooden furniture, doors,
window-frames, shelves, museum wood specimens, etc. Instances of
this species infesting living trees are none. There is a single record of
living trees of Citrus aurantium being infested by the species (Khare,
1916).

3. Acolesthes (s. str.) holosericea (Fabricius)
(Plate—1II, fig. A )

Cerambyx holosericea Fabricius, 1787. Mant., Ins., 1 : 135,
Type-l cality : India.

1eolesthes hoi sericea : Gahan, 19C6. Fauna Brit. India (Col.), 1 : 127 ;
Beeson and Bhatia, 1939. [ndien Forest 'ec. (N.S) Ent., 5 (1)
15-18 (biology) ; Gressitt, 1951. Longicornia, 2 : 137 ; Dully
1968. Imm. Stages Orient. Timb. Beetles, p. 99, fig. 51 (larva),
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Aeolesthes (s. str.) holosericea : Gressitt and Rondon, 1970. Pacif.
Insects Monogr., 24 : 65, fig. 13, a.

Distribution :— ANDAMANS : North Andaman :  Acrial Bay,
Diglipur, Kshudirampur, Lakshmipur and Tugapur ; Middl: Andaman :
Rangat, Bakultala, Long Island and Kadamtala ; South Andaman :
Port Blair, School Line, Garacharma, Tarelybad, Bidnabad, Shippi-
ghat, Dhaikhari, Burmanallah, Chidyatapu, Mungluton, Guptapara,
Line Dera, Wandur, Kaddalgunj, Ferrargunj, Mathura, Wimberlygunj,
Kadakachan, Wright Myo, Bambooflat, Panighat, Mini Bay, North
Bay, Viper Island, Baratang lsland, Niel Island, Havelock Island and
Peel Island and Little Andaman : Hut Bay, Quiary, Penta, Vivekananda-
nagar and Ramkrishnapur (all present records). ELSEwWHERE : Indian
mainland, Sri Lanka, Burma, Thailand, Indonesia, Malaysia, Laos,
Indo-China, Hainan and South-China.

One of the most polyphagous species, Aeolesthes (s. str.) hol -
sericea, is a well recognized pest of felled logs and dead or dying trees
in the Oriental ‘region. The species is well represented in the islands
of Andaman and recorded on numerous occasions from some 14 host-
plants in different localities. Beeson and Bhatia (1939) studied the
species in fair detail on the mainlarnd of India with regard to its main
biological features.

The females deposit their cggs in batches of 3-8 in cracks and
crevices in the bark of recently felled log of dying standing trees.
Af.er an incubation period of about a week, the newly hatched larva
bores down into the bark to reach the subcortical zone. The larvae
excava'e irregular galleries in subcortical tissue engraving more on the
wood surface than on inner-bark. Afer feeding in the subcortical
tissue for a short period, the sixth-instar larvae mine deep (6.C1 to
9.32 cm) inside the wood, leaving the galleries filled with fibrous frass
material. The pre-pupal tunnel, in the majority of cases, first runs
obliquely, then turns upwards or downwards terminating in a pupal
chamber (Plate 111, figz. A), which, in most instances, is not vertical as
reported by Beeson and Bhatia (1939) in the mainland of India, but
forms an angle with the course of wood fibres. Before pupating, the
lavrvae return back to the bark to widen and clean the passage ready
for adult emergence. The opening of the pupal chamber is closed
by a calcareous operculum as already reported by Beeson (1919a, 1941).
The estimated duration of the life-cycle of 4. (s. str.) holosericea on the
mainland of India is annual with an extended duration of upto two
years (Beeson and Bhatia, 1939). However, it usually takes about
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eight months to complete its life-cycle, rarcly ‘extending upto 15 months,
in these istands.

The premonsoon months, March to May, arc the optimum period
of adult ecmergence on the Indian mainland (Bceson and Bhatia, 1939),
while the adults emecrge throughout the year in the insular environment
of the Andamans, with their maximum in the full monsoon (June to
August) and minimum in the dry months (Dccember and January). The
first mating takes place within a few hours of adult emergence and
oviposition follows subscquently after an interval of 4-5 days. Though
the spccies is primarily crepusculur in habit, diurnal feeding and oviposi-
tion activities are not uncommon, The beetles show much preference
for cool and shady places during the day time. In captivity, the female
heetles have been observed to feed reluctantly on some flower parts,
particularly on the androesium, of many plants, while males apparently
accept nothing, The average adult longevity has been estimated at
30 days under laboratory conditions.

The borer is of considerable economic importance since it ruins.the
logs in. logging centrcs, timber depots and in the wood based industries
very quickly. Though the species is primarily a pest of felled wood, but
in somc instances it attacks unhealthy standing trees of a number of
species,  particularly, Lannea coromandelica and Terminalia -bellirica,
causing remarkable loss.

4. Plocaedrcus obesus Gahan
(Platc—I11I, fig. B and C)

P'locacderus obesus Gahan, 1890. Ann. Mag. nat, Hist, 5 (6) ; 61 ; 6:
250- T'ype-locality : India ; Gahan, 1906. Fauna Brit. India (Col.),
1 : 121 ; Beeson and Bhatia, 1959. Indian I'orest Rec. (N.S.)
I'nt § (1) : 187 (biology) ; Gressitt, 19561. Longicornia, 2 : 141 ;
Dufty ; 1968, Imm. Stages Ovienl. Timb. Beelles, p. 114, fig. b9-
61 (larva) ; Gressitt and Rondon, 1970. Pacif. Insects Monogr.,
24 : 70, fig, 13, i.

Distribution :—  ANDAMANS Porth Andaman :  Aerial Bay,
Diglipur,. Kshudirampur, Lakshmipur, Mayabundar and Tugapur ;
Middle Andama" : Rangat, Lebutala, Bakultala, Yeretta Jetty, Long Island
and Kadamtala ; South Andaman : Port Blair, School Lire, Paharpur,
Garacharma, Terelybad, Bidnabad, Shippighat, Dhanikhari, Naya Dera
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Mungluton, Burmanallah, Chidyatapu, Guptapara, Line Dera, Wandur,
New Wandur, Tushnabad. Rangachan, Ograburj, Kaddalgunj, Ferrar-
gunj, Mathura, Brindaban, Kanyapuram,, Wimbzrlygunj, Kadakachan,
Wright Myo, Bimbooflat, Panighat, Minibay, North Bay, Viper Island,
Biratang Island, Niel Island, Havelock Island and Peel Island and
Little Andaman :  Hut Bay, Quiary, Sou:h Creek, No. 11 Village,
Penta, Vivekanandanagar and Ramkrishnapur (all present records).

ELSEwHERE : Indian mainland, Sri Lanka, Burma, Thailand, Laos,
Cochin-China and South China.

The cerambycine species, Plocaederus obesus, appears to be the
most common of all the destructive cerambycid-borers found in the
timber extraction and logging centres. timber depots and forest areas
throughout the islands of Andaman. The borer is a well recognized
pest, with 17 known host-plants from the mainland of India including
seven species from these islands (Becson and Bhatia,. 1939). However,
in the present study, the species has bren collected for the first time
on numerous occasions from the felled logs and dead or dying trees
Artocarpus  chaplasha, Canarium euphyllum, Pt rocymbium tinctorium,
Salmalia insignis, Sterculia a'ata and Tetrameles nudifiora.

The adult beetles are very common in and around the timber
extraction centres and timber depots. The eggs are laid singly or in
groups of 2 to 5 under the bark, just on the wood surface of dead
or dying logs or trees. The incubation period ranges between 5 and
9 days. The newly hatched larvae bore their way into the subcortical
tissue and with progressive development, they excavate wice and very
irregular gallaries therein which are usually packed tightly with a
coarse fibrous frass, In most cases, the infestations are found to be
so heavy that the galleries of the adjacent larvae can not be isolated.
After a considerﬁblé period of feeding on the subcortical tissue, the
mature larvae mme deep inside the heart-wocd (7.5 to 14.7 cm) where
they excavaté enormous tunnels which terminate in pupal chan.bers
(Plate—IlI, fig. B). The duration of the larval life is from 5 to
7 months. Pupation takes place inside a thick walled ‘torto’se-egg’
shaped calcareous cocoon (Plate-11I, figs. B & C) placed .in the middle
of the pupal chamber, as has been reported by Beeson and Bhatia
(1939) as the'characteristic features of the species on mainland of India.
The pupal chamber ranges from 6.0 to 9.0 cm in length and from 4.4 to
5.7 cm in width. The sices around the cocoon are filled loosely with
wood fibres. However, in several instances, particularly in the timber
species with thicker bark, the pupal chamber has been found in the
sap-wood or even inside shallow (0,30 to 1.09 cm deep) pits under the bark.
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[t is interesting to note that in these cases the population density has been
found to be considerably higher than those where the pupal chamber
is confined exclusively to the heart-wood. The pupal period varies from
14 to 20 days with an average of 16 days. Afier passing an average
period of two wecks as a dormant adul’, the mature beetle emerges
by breaking the cocoon and cleaning i s passage through the entrance hole
of thelarva,i. e., no separate exil-hole is excavated. Complete develop-
n.ent usually requires 7 months to almost a year, al.houigh under cer-
tain circumstances this may extend upio 15 mon’hs or even more

Adult emergence occurs thrcugcut the yesr in  these islands
with the maximum during June and July ard a minimum during the
months of January and April. The first mating normally takes place
within a few hours of emergence, in the v.ciniy of emergence, after
which the adults disperse in search of suitable hos-material. Oviposi-
tion follows within 4 to 5 days after the first mating. Both mating and
oviposition activities usually occur during dusk’ and early evening
hours and may be continued even throughou! the whole night on some
occasions. During the day time, the adul:s have bzen found resting
in cool and shady places. The bee:les feed on the bark of a number
of plants including the larval hosts. . The estimated average adult
longevity is 39.6 days under laboratory conditions.

The species is recognised as a true heari-wocd borer of consi-
derable economic importance in these islands. In the majority of
cases, the spzcies has been found to heavly infest the lcgs and pene-
trate to greater depths so that fhe commercial valuc of the 1imber be-
comes greatly reduced. Thcugh the species has teen repcried to attack
and kill healthy standing trees on the mainland of India (Stebbing,
1914), no such instance has so far been observed in these islands.
However, in some instances, the species has been fcund to infest un-
healthy standing trees of Salmalia malabaria, Canarivm euphyllum and
Tetrameles nudifiora and cause their death,

5. Ceresium andamanicem Gahan

(Pate-1V, figure-D)

ngesium andamani(um Calian, 10C6. LFuina Biit. India (CO].)
1: 161-162. Type loca’ity : Andaman Islands.

Distribution :—  ANDAMANS : North Andaman :  Aerial Bay,
Diglipur, Kshudirampur, Lakshmipur, Mayabundar and Tugopur ;



24 REC. ZooL, Surv. INDIA, Occ, PAPER No. 45

Middle Andaman : Rangat, Bakultala, Yeretta jetty and Kadamtala ;
South ‘ndaman : Port Blair, Wandur, Kaddalgunj, Wright Myo,
Baratang Island, Niel Island, Havelock Island and Peel Island and
Liitle Andaman : Hut Bay. Quiary and Penta (all -present records).

ELSEWHERE : None.

The genus Ceresium 1is represented by threee species, namely,
andamanicum, flavipes and geniculatum, in the islands of Andaman, The
first species is an endemic one of rare occurence in these islands, while
the second is common with a wide distrubution in the Oriental and
Malagasy Regions. The third species, C. geniculatum, is also a common
spcies with an ex'ended distribution onto the Indian mninland includ-
ing some neighbouring countries. However, all the species are almost
idsntical in their major biological features, except for the striking
characteristic features ¢f the pup.il chambers and duration of different
stages of development. C. andamanicum is dealt with in detail,
while for the others only the salient features are given.

The species, Ceresium andamanicum, is recorded ‘here from these
islands for the first time since its discovery in 1906. The species has
been collected on several occasions from the timber extraction coupes
and logging centres in the forest area. The freshly felled iogs and
dead or dying trees of Plaichonia andamanica, Artocarpus lakoocha
and Licus carica are tound to be highly susceptiblc to attack by this
borer.

After successful copulation, the female starts ovipositing in groups
of two to four ova in the cracks and crevices on the bark or in suitable
sites under the bark. Incubation requires a period from 6 to 9 days
and the newiy ha'ched larvae penetrate down to the bast and begin
to excavate their tiny galleries, radiating in all direciions from the site
of oviposition, where the first moult. takes place afier about a fort-
night. During their progressive development, the larvae excavate very
irregular and closely crowded galleries, packed tightly with a fine
powdery frass, in between the bark and subcortical tissues. After
passing through six instars within a span of about four months, the
mature larvae mine at various dep:hs from 0.67 to 2.3)] cm inside
the wood. All the spzciesof the genus show characteristic pupal chamber
formation. These chambers are nothing but the extended ends of the
tunncls made by the pre-pupating larvae. In C. andamanicum, the
pupal chamber is dis‘tiicily narrow and provided with two narrow
tunnels, exacavated more or léss at right angles to the original axis
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of the chamber, one is at its proximal end and the other at the distal
end, thus giving an I-shaped appearance. The opening of the pupal
chamber is plugged tightly with wood-fibres. The pupal chamber ranges
from 2.19to 3.47 cm in length and from 0.32 to 0,60 cm in width. The
pupal period varies from 10 to 21 days. The adult after a dormancy of
about two weeks emerges through the entrance-hole by removing the
wood-fibres, Complete development wusually requires 4-5 months,

although a small percentage of some progeny may take six months or even
more.

Adult emergence occurs throughout the year, except for the dry
months of January to March, with the maximum frequency during the
period from the third week of May to the end of July. Sexual and
feeding activities usually occur during the evening to mid-night and may be
continued throughout the night. Food and feeding habits of the beetles
have been tested in the laboratory. The laboratory-bred adults were
provided with different components of plants including leaves, bark, twigs,
flowers, etc., of a number of hosts, which they hardly accepted. The adult
populations mostly are inactive during day remaining in cool and shady
places and are strongly attracted to artificial light after sunset. The
average adult longevity has been estimated at 26 days under laboratory
conditions.

The species is a shallow sap-wood borer of felled logs causing
rapid destruction of the entire cortex and subcortex. A heavy infesta-
tion, in the unhealthy standing trees, may enhance the chance of tree-
mortality.

6. Ceresium flavipes (Fabricius)

(Plate—IV, figures—B & C)
Saperda flavipes Fabricius, 1792, Ent. Syst, 1(2) : 320. Type
localily : Europe and Algeria.
Stemochorus simplex Gyllenhal, Schonh. Syn, Ins. App., 2 : 178.
Arhopalus ambyiguus Newman, 1842, Enfomologist, 1 : 246.

Ceresium flavipes : Lacordaire, 1869. Gen. Co., 8 : 354 ; Beeson and
and Bhatia, 1939. Indian Forest Rec. (N.S.) Ent.. 5(1) : 41 ;
Duffy, 1968, Imm. Stages Ovient. Timb. Bestles, p. 144 ;
Gressitt and Rondon, 1970. Pacif. Insects Monogy , 24 : 96 ;
Tiwari, et. al., 1980. Rec Zool. Suyv. India, 77 : 359.

Ceresium simplex, Gahan, 1906, Fauna Brit. India (Col), 1 : 162,
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Distribution :— ANDAMANS : North Andaman : Aerial Bay and
Diglipur ; Middle Andaman ; Rangat, Bakultala and Kadamtala ; South
Andaman : Port Blair, Panighat, Wandur, Chidyatapu, Kaddalgunj,
Baratang Island, Niel Island, Havelock Island and Peel Island, and Little
Andaman : Hut Bay and Ramkrishnapur (all present records). ELSE-
WHERE : Indian mainland, Sri Lanka, Burma, Malay Archipelago,
Sumatra, Java, Laos, Philippines, New Guinea, Madagascar,
Mauritius, Mexico, Europe and Algeria.

This cerambycine-borer has been recorded only from Casuarina
equisetifolia in the mainland of India (Stebbing, 1914). Recently,
Tiwari, ef. al. (1980) have furnished a brief account of the gallery
pattern of this borer infesting the wounds and scars of the living
mangrove plant, Rhizophora apiculata in the South Andaman and Car
Nicobar. However, the borer has frequently been found to ‘infest the
felled logs and dead or dying trees of Casuarina equisetifolia, as well as,
the wounds and scars of unhealthy trees of Rhizophora apiculata in several
islands of the Andamans.

The general biological features of this species are remarkably
identical to those of C. andamanicum. In brief, the biology of this
species stands as follows : The eggs are deposited in batches of 3 to 6
and incubation requires 5 to 11 days. The major part of the larval life
is spent in irregular galleries mostly confined to the subcortical area
of the infested host-material. The mature larvae penetrate further
down upto 4.6-cm inside the wood wherein pupation takes place.
The pupal chamber of this species is largest of all the species of the
genus measuring 2.90 to 5.10 cm in length and 0.50 to 0.80 cm in
width, in accordance with its largest body-size of all species of this
genus, found in these islands. Somewhat ‘T’-shaped appearance of the
pupal chamber is the distinctive biological feature of C. flavipes
(Plate—IV, fig. C). A narrow tunnel is excavated at right angles to
the main axis of the pupal chamber at its proximal end. The Ilarvae
take 3 to 5 months to develop, which in turn, take 14 to 19 days
to develop into adult. The dormant adults normally spend an average
period of two weeks in the pupal chamber before they emerge as mature
beetles through the entrance-hole of the pupating larvae. On the main-
land of India, the species is known to have an annual life-cycle with the
emergence period during the month of June (Beeson and Bhatia, 1939).
However, in the islands of Andaman, it takes 5 to 7 months to complete
its life-cycle.

The adults are very active in the areas with suitable host-material
especially in the timber extraction centres inside |the forest. Adult



KHAN & MAITI : Biotaxonomy, biology and ecology of cerambycids 27

emergence occurs almost throughout the year except for the months
of January and April, with a maximum frequency during the monsoon
months of May to July. The adult beetles feed on different tender parts
of a number of plants including the larval hosts and are strongly attract-

ed to artificial light after sunset. The average adult longevity is about
three weeks in captivity.

The species is a shallow borer and, hence, appears to be only
slightly injurious to the timber. Occasionally, the species has been
observed to infest living trees of Casuarina equisetifolia, especially
through the wounds and scars of the older trees. The destructive propen-
sity of the borer in the living plants in the Andamans is not assessed,
though Stebbing (1914) has already reported this species as committing
serious damage to the Casuarina plantations on the mainlaind of India.

7. Ceresium geniculatum White

(Plate—III, fig. D & Plate—IV, fig. A)

Ceyesium gemiculatum White, 1866. Cat. Col. Brit, Muys., 8 : 245,
Type-locality : East Indies ; Gahan, 1906. Fauna Brit. India
(Col), 1 : 168 ; Gressitt and Rondon. 1970. Pacif. Insects
Monogy., 24 : 99, fig. 19, a.

Ceresium rufipes Pascoe, 1869. Trams. ent. Soc. Lond. 3(3) : 537.

Distribution :—  ANDAMANS : North Andaman : Diglipur and
Mayabundar ; Middle Andaman : Bakultala and Kadamtala and South
Andaman : Port Blair, Wandur, Kaddalgunj, Baratang Island, Niel
Island, Havelock Island and Peel Island (all present records).

ELSE-WHERE : Indian mainland, Burma, Thailand, Indonesia, Laos,
Flores and Timor.

In the islands of Andaman, this species is fairly common and
usually infests the larger logs and trees exceeding 7.5 cm in diameter.
There is very little published information on the biology of the species
from India including the Andamans. However, the present account is
mainly based on the study and collection of the species infesting the
felled logs and dead or dying trees of Terminalia manii, Artocarpus
lakoocha and Lagerstroemia hypoleuca occurring in the Andamans.

The biology and habits of C. geniculatum are basically similar to
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those of the other species of the genus Ceresium except for a few points
noted below. The larval instars are each of about two weeks duration.
Development is usually accomplished inside irregular galleries which are
mostly confined to between the inner-bark and outer wood-surface. The
mature larvae mine at a depth of 0.98 to 3.38 cm inside the wood,
where they construct their pupal chambers along the course of the wood-
fibres. The pupal chamber is comparatively smaller but similar in
shape and orientation to that of C. flavipes. 1t is 2.5 to 4.3 cm in length
and 0.46 to 0.70 cm in width. But in C. geniculatum, the ‘branch-tunnel’
is directed either upwards or downwards so that the pupal chamber is
‘L’-shaped in appearance (Plate-1I1, fig. D). The opening of the pupal
chamber is plugged tightly with wood fibres as usual. The duration of
the pupal life usually varies from 15 to 27 days with an average of 17 days.
The dormant adults spend about two weeks in the pupal chamber before
emerging as mature beetles by removing the plug, through the entrance-
hole of the pre-pupating larvae. Complete development usually requires
5 to 6 months, although under certain circumstances, development may
require 7 months or longer as observed in the laboratory and in some
field sites of South Andaman.

The emerging adult populations are found throughout the year,
except for the dry months of January and February, with a maximum
emergence during the early monsoon months of June and July. The
newly emerged adult beetles mate and oviposit after 4 to 5 days. The
insect is nocturnal and strongly attracted to artificial light after sunset.
The adult beetles thrive well on tender bark and twigs of the larval
host-plants. The estimated average adult longevity is about 25 days under
laboratory conditions.

In the islands of Andaman, though the species is predominantly a
shallow sap-wood borer inflicting damage to dead and dying wood, it
sometimes attacks unhealthy standing trees. However, because the damage
is confined to the outer layers (upto 6 cm) of the wood, this species
appears to be of less importance than the other borers.

8. Xylotrechus buqueti (Laporte & Gory)
(Plate—V, figure—A)

Clytus buqueti Lapotte & Gory, 1841, Mon. Gen. Clytus, 86p., Pl 16,
fig. 99. Type-locality : Java.

Xylotrechus buqueti : Chevrolat,!1863. Mem. Soc. Sci. Lie'ge, 18 ; 323 (71) ;
Gahan, 1906. Fauna :Brit. India (Col.), 1 :'243 ; Beeson &
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Bhatia, 1939. Indian Forvest Rec. (N.S) Ent 5(1) : 189-190
(biology) ; Duffy, 1968. Imm. Stages Orient Timb Beelles,
207p. (larva); Gressitt & Rondon, 1970. Pacif. Insects
Monogr., 24 : 200, fig. 33, 4.

Distribution :—ANDAMANS : North Andaman : Aerial Bay, Diglipur,
Lakshmipur, Kshudirampur and Mayabundar ; Middle Andaman :
Kadamtala ; South Andaman : Kaddalgunj, Wimberlygunj, Chidyatapu,
Wandur, Baratang Island, Niel Island, Havelock Island and Peel Island
and Litile Andaman : Ramkrishnapur and Penta (all present records)

ELSEWHERE : Indian mainland, Burma, Thailand, Java and Laos.

The species is a very common borer usually found infesting the
superficial layers of old felled logs and dead trees. To date, it has been
recorded from about 19 host-plants from different areas of south-east
Asia including India. The species is recorded here for the first time from
the logs of Dipterocarpus sp. and Lagerstroemia sp., and from three un-
identified woody climbers belonging to the family Leguminoceae.

The females of Xylotrechus buqueti oviposit groups of 2 to 6 ova in
the outer bark. Incubation requires a period from 6 to 10 days. The
newly hatched larvae start feeding on the subcortical tissues and excavate
their galleries which radiate horizontally from the site of oviposition.
Older larvae gradually excavate very irregular and extensive galleries,
packed tightly with a fine floury frass, in the subcortical zone engrav-
ing slightly on the wood-surface. In heavy infestations, the larval
galleries have been found to cross each other so irregularly that the
individual galleries cannot be discerned. The larval instars are each of
about two weeks duration both in the field and in the laboratory.
Usually pupation occurs at a depth varying from 1.17 to 2.63 cm inside
the sap-wood (Plate—V, fig. A). The pupal chamber is not constant in
shape and orientation, but hardly exceeds 1.4 cm in diameter. The
pupal period is of from 14 to 22 days duration with an average of about
two weeks. The adults after an average period of 12 days in dormancy,
emerge by excavating short exit-holes through the wood and bark.
Complete development usually requires 4 to 5 months, though an extend-
ed life-cycle is not uncommon.

The emergence of adults occurs almost throughout the year, with
a maximum abundance during the monsoon months of July and August
and minimum during the dry months of January and April. The first
mating usually takes place on the day of emergence and oviposition
follows after an interval of 4-5 days, as has been observed under labora-
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tory conditions. The beetles are mostly diurnal in habit. Feeding,
mating and oviposition occur during day time, all of which attain their
maximum intensity during the pzriod from late afternoon to dusk.
However, the beetles hardly take any food provided in the laboratory.
The estimated average adult longevity is about 17 days in captivity.

Since this species is a shallow borer and never infests living trees,
it causes only minor damage in the islands of Andaman.

9. Halme caerulescens Gahan

(Plate—V, figures—B-D)

Halme caerulescens Gahan, 1906. Fauna Brit. India {Col), 1 : 312,
Type-locality : Andaman islands.

Distribution : — ANDAMANS : North Anadaman : Aerial Bay and
Kshudirampur ; Middle Andaman : Kadamtala and South Andaman :
Port Mout, Chidyatapu, Wandur, Kaddalgunj, Wimberlygunj, Wright

Myo, Lohabari, Baratang Island, Havelock Island and Peel TIsland
(all present records).

ELSEWHERE : None.

This small cerambycine borer is endemic to these islands and is
infrequently found in the timber exraction and logging centres, timber
depots and other forest areas. No published information on the biology
of this species was available in the literature until the present observa-
tions were made. The species has been collected along with all the
developmental stages from dead logs and branches of Terminalia manii
in several field sites and once from some unknown trees of less economic
importance at Peel Island, South Andaman.

Like most species belonging to the subfamily Cerambycinae from
these islands, the eggs are deposited in groups of 2 to 6 in the cracks
and crevices of the bark or even under the bark. After an incubation
period of 5-9 days, the newly hatched larvae penetrate down to the bast
and start feeding subcortically. Larval galleries are irregular, but
there is a tendency for them to run parallel to the axis of the log or
tree and are packed tightly with a fine powdery frass (Plate—V, fig. B).
Each of the six larval instars lasts from 9 to 14 days. Pupation takes
place at a depth of 1.67—2,81 cm inside the wood, Interestingly enough,
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the pupal chamber is vertical to the wood-fibres (Plate—V, fig. C)
unlike that of the other cerambycid-borers of these islands. Before
pupating, the larva returns back to the bark and widens and cleans
the entrance-hole for future emergence of the adult. For the time
being, the opening of the pupal chamber is closed tightly by a plug of
wood-fibres. The pupal period is of from 9 to 21 days duration with
an average of 14 days. After about 12 days in dormancy, the adults
emerge through the entrance-hole of the larvae by cutting an ovoid exit-
hole in the bark (Plate—V, fig. D). The complete development from egg
to adult takes about 3-4 months. However, on one occasion at
Kaddalgunj, the progeny infesting a small branch of 7erminalia manii
required five and a half months to complete development.

The adults are active throughout the year with maximum abundance
during Mid-May to Late-August, in the timber extraction coupes and
logging centres, as well as, in the forest areas. First matings usually
occur within -3 hours after the emergence and oviposition follows after an
interval of 4-5 days as confirmed in the field and laboratory studies. The
species is diurnal in habit and the adults are sexually active during day
time which may extend upto the early evening hours. Adult food habits
are not fully known. The estimated average span of the active imaginal
life is 11.3 days under laboratory conditions.

The species is a shallow borer of the little economic consequence
and the damage by the larvae is restricted to the outer layers of the
wood. The species has never been found attacking living trees or
causing significant damage to the felled trees or logs in these islands.

SUBFAMILY (iii) : LAMIINAE

Amongst all the cerambycid-beetles studied in the islands of
Andaman, the lamiine-species are very common and more in numbers.
Some species differ considerably in their habits and habitats within the
limits of generalized biological features of the lamiine-beetles as a whole.
Likewise, there are many a biological criteria common to a number of

species. In order to avoid repetition, some of these habits are mentioned
here.

Mention may be made of a dozen of species, which show some
remarkable uniformity in their habit of ovipositing in the outer
layer of the bark and pupating either in the bark or in the sap-wood
or in both. These species are Clyzomedus annularis Pascoe, Coptops
rufa Thomson, Ropica honesta m. rufescens Pic, Fterolophia (s. str.)
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andamanica Breuning, P. (s. str.) pallidifrons Breuning, P. (s. str.)
sterculiae Breuning, Desisa (Cyclindrostyrax) marmorata Breuning, Mispila
(s. str.) venosa m, augularis Pascoe, Xenolea tomentosa (Pascoe). Exo-
centrus (Camptomyme) alboscutellaris Breuning, Glenea (Stiroglenea)
andamanica Breuning and Serixia (s. sir.) andamanica Gardner. The
larvae of all these species pass through six instars, except in the species,
Exocentrus (Camptomyme) alboscutellaris and Serixia (s. str.) andamanica,
wherein the larvae mature through five instars. The estimated sex-ratio
of majority of the species is 1 : 1. However, in the cases of Pterolophia
(s. str.) pallidifrons and P. (s. str.) sterculige the percentage of the females
is slightly higher.

On the other hand, about half a dozen of species, namely,
Pharsalia (Cycos) subgemmata (Thomson), Epepeotes sp. Acalolepta
andamanica (Breuning), A. admixta (Gahan), 4. rusticator (Fabricius) and
Olenecampitus bilobus (Fabricius), oviposit in the middle layer of 'the
bark of the different host-plants. The larvae with seven successive instars
and the adults with equal number of males and females are the common
criteria of this group of species, except in two. Olerecamptus bilobus,
a very common species in the area, has the larvae with six instars and
the females with double the number of the males., A sex-ratio of
1.42 : 13 is also observed in the species, Acalolepta rusticator. The
majority of the species pupate in the sap-wood except a single species,
Pharsalia (Cycos) subgemmata, which pupates in and around the heart-
wood.

The heart-wood borer, Batocera rufomaculata var. andamana
Thomson, oviposits much deeper in the phelloderm layer of the bark
and the larvae with seven instars penetrate into the heart-wood for pupa-
tion, The adult populations are represented by an equal number of males
and females.

1. Clyzomedus annularis Pascoe
(Plate—VI, figure—A)

Clyzomedus annularis Pascoe, 1866. Pyroc. zool, So¢c. Lond., p, 234,
Type-locality : Malayasia ; Penang ; Breuning, 1939. Nov. Ent.,
3me suppl.,, 54 ; 426 ; Rondon & Breuning, 1970. Pacif Insects
Monogr., 24 ; 327, fig., 3, e.

Distribution :— ANDAMANS : Middle Andaman : Bakultala and
Kadamtala ; South Andaman - Chidyatapu, New Wandur, Wimberlygunj,
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Kaddalgunj, Kadakachan, Baratung Island, Niel Island, and Peel Island
and Little Andiman : Ramkrishnapur (all present records).

ELSEwWHERE : Indonesia, Malaysia and Laos.

This is a very common species in the Islands of Andaman and has
been observed to breed in dead or dying wood. To date, no published
biological information is available on this species. During the course of
the present study all the developmental stages have been collected from
five host-plants, of which Canarium euphyllum, Mangifera indica and Seme-
carpus kurzii are the most important ones from an economic standpoint,

The female deposits her eggs singly inside egg-pits, made in the
outer bark with the aid of her mandibles. However, in the smaller
logs with heavy infestations, about 49 of the egg-pits are found to con-
tain two eggs. The opening of the egg-pits are sealed with a resinous
substance immediately after oviposition. After a brief incubation period
of between 5 and 6 days, the larvae hatch and penetrate down to the
-phelloderm layer of the bark, thereby resulting in the formation of the
larval galleries. After a brief period of feeding on the phelloderm tissue,
the larva penetrates into the subcortical tissue, where the entire larval
life is spent. As they grow older, the larvae gradually excavate very
irregular and extensive galleries in the subcortical zone, engraving in be-
tween the inner surface of the bark and the outer surface of the wood.
However, the gellaries are mostly confined to the bark, rather than in the
sap-wood. As usual, the larval galleries are packed tightly with a fibrous
frass. The larval instars each lasts for an average of 10 days. The full
grown, sixth-instar larvae excavate shallow ovoid pits (0.3 t00.5 cm deep)
on the wood-surface, just below the bark, which ultimately become the
pupal chambers (Plate—VI, fig. A). The overlying bark serves as the roof,
while the wood-surface is the floor of the pupal chamber. The surrounding
walls of these chambers are constructed with the help of fibres of bark and
wood in such a pattern that the whole structure attains the appearance of a
miniature “‘Bird’s nest”’. The pupation period varies from 12 to 19 days
with an average of 14 days. Before emergence, the adults remain
dormant for about 10 days within the pupal chamber. They emerge
by chewing their way out through the distal end of the pupal chamber,
leading to more or less circular exit-holes of 0.80 to 0.98 cm in di<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>