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ABSTRACT

Krombein, Karl V. Biosystematic Studies of Ceylonese Wasps, I I : A Monograph
of the Scoliidae (Hymenoptera: Scolioidea). Smithsonian Contributions to Zoology,
number 283, 56 pages, 36 figures, 1978.—Twenty-five species-level taxa belonging to
11 genera are reported from Sri Lanka; seven of these belong to the Campsomerinae,
18 to the Scoliinae. Twelve taxa are known so far only from Sri Lanka, and 13 occur
also in South India or are more widely distributed in the Oriental Region. The
endemic Ceylonese taxa are most closely related to other species or subspecies occurring
in the Oriental Region. Six new taxa are described: Liacos erythrosoma cruszi, new
subspecies; Austroscolia ruficeps henryi, new subspecies; and Scolia (Discolia) vollen-
hoveni wickwari, new subspecies; S. karunaratnei, new species; S. keiseri, new species;
and S. gunawardaneae, new species.
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Biosystematic Studies
of Ceylonese Wasps,

II: A Monograph of the Scoliidae
(Hymenoptera: Scolioidea)

Karl V. Krombein

Introduction

The family Scoliidae constitutes one of the most
attractive groups of Ceylonese wasps. The species are
moderate to large in size, the majority 15-25 mm in
length, although some are as small as 5 mm and some
as large as 35 mm. Many of them have bright yellow,
orange, or red integumental markings; many have
dark wings with brilliant purple, blue, or coppery
effulgence; and a few have conspicuous white or
reddish-gold vestiture on parts of the body.

Members of the family are distinguished quite
readily from those of other families of wasps by two
characters. The wing membrane beyond the cells is
closely striolate and the meso- and metasternum form
a flat plate overlying the bases of the mid and hind
coxae.

The Ceylonese Scoliidae were treated previously
by Betrem (1928) in his notable pioneering mono-
graph of the Indo-Australian members of the family.
His work was handicapped by the paucity of material
available more than half a century ago when he under-
took the study. Most of his Ceylonese specimens came
from the Colombo Museum but he also included the
relatively few specimens from the country in the col-
lections of the British, Leiden, and Vienna museums.

Karl V. Krombein, Senior Entomologist, Department of
Entomology, National Museum of Natural History, Smith-
sonian Institution, Washington, D. C. 20560.

The material available to Betrem enabled him to list
25 taxa from the island. As will be noted subsequently,
four taxa were recorded erroneously from Sri Lanka.
Also, as a result of my own study, I found that two
taxa recognized as discrete by Betrem are actually
just color phases occurring together with normally
colored individuals; I do not consider that they merit
nomenclatural distinction.

F. Keiser, Basel Museum, collected about 200 speci-
mens of Scoliidae during his prolonged stay in Ceylon
from May 1953 to February 1954. His material was
studied by Guiglia (1965) and was found to contain
one taxon not listed from Ceylon by Betrem.

My monographic study has been based primarily on
the very rich material with lengthy series of most
species collected by me and by other specialists, 1969-
1976. Our field work in Sri Lanka was supported by
two grants from the Smithsonian Research Founda-
tion for the project, "Biosystematic Studies of the
Insects of Ceylon." This project was carried on in
collaboration with the Department of National Mu-
seums, Colombo, under Director P.H.D.H. de Silva,
who served as co-principal investigator. Material
available in other collections, as noted in the acknowl-
edgments, was also included in the present study. I
also recognize 25 taxa from Sri Lanka including 6
that are described as new.

Contribution number I of my series, "Biosystematic
Studies of Ceylonese Wasps," is "A Preliminary Re-
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vision of the Amiseginae (Hymenoptera: Chrysidi-
dae)," to be published in the commemorative volume
for P.E.P. Deraniyagala, former director of National
Museums, Colombo, Sri Lanka.

COMPOSITION, AFFINITIES, AND SEASONAL OCCUR-

RENCE OF THE CEYLONESE FAUNA.—Twenty-five taxa

have been collected in Sri Lanka, some extremely
common and widely distributed within the country,
others known from so few specimens that meaningful
conclusions cannot be drawn as to the distributional
pattern and seasonal occurrence. Two subfamilies of
Scoliidae occur in Sri Lanka, the Campsomerinae
with seven taxa (1-7 of the listing below) and the
Scoliinae with 18 taxa (8-25). In passing, it should
be noted that in a series of papers beginning in 1941
Betrem raised to generic or subgeneric rank all of the
subgenera and species groups in his revision of the
Indo-Australian fauna except for the species groups
in what he (1928) called Scolia subgenus Scolia
Fabricius. Many of these latter species groups, now
placed in the subgenus Discolia Saussure, will un-
doubtedly be raised to generic or subgeneric rank
when the Oriental fauna as a whole receives intensive
study based on much more extensive collections than
were available in the mid-1920s.

The consolidated listing that follows treats the 25
taxa in systematic sequence, giving the distribution
and seasonal occurrence within Sri Lanka, any extra-
limital distribution, and comments on affinities with
extralimital taxa. Thorough, year-around collecting
has been done only in the Colombo and Kandy areas;
these furnish the most reliable data on seasonal occur-
rence. (The reader is referred to the comprehensive
article by Brinck et al. (1971), which discusses inter
alia the terrestrial habitats, division of the country
into Wet and Dry zones, and the several ecozones.
The map (Figure 7) showing annual rainfall and
division into Wet and Dry zones is particularly help-
ful.)

1. Phalerimeris phalerata turneri (Betrem) : Widely
distributed in both Wet and Dry zones from sea level
to some 7000 ft elevation; appears to breed through-
out the year in Colombo and Kandy areas; occurs
also in South India; typical P. phalerata (Saussure)
occurs from northern India through Thailand and
Southeast Asia to Celebes, and also in China and
Taiwan; the genus has other species ranging widely
through the Oriental Region.

2. Colpacampsomeris indica eliformis (Saussure) :
Restricted mostly to low country Wet Zone habitats;
Kandy area records are March through September
and Colombo records February through December, so
C. i. eliformis probably is active throughout the year
in favorable habitats; it occurs only in Sri Lanka; two
other subspecies are reported from India, Assam,
and Malacca; the genus is restricted to the Oriental
Region.

3. Sericocampsomeris pseudindica (Betrem) : Quite
rare and restricted to areas of copious rainfall under
2000 ft in the Wet Zone; seasonal occurrence un-
known for any particular area but throughout its
range it has been collected in January, April, June,
September, and October; it occurs only in Sri Lanka;
the polytypic S. rubromaculata (Smith) is the closest
relative with four subspecies ranging from Tenasserim
and Burma through Southeast Asia to Hainan, Bor-
neo, and Behar; the genus is restricted to the Oriental
Region.

4. Campsomeriella collaris collaris (Fabricius):
Widely distributed and abundant in both Wet and
Dry zones from sea level to about 2000 ft; apparently
breeds throughout the year in the Kandy and Co-
lombo areas; occurs in South India; other subspecies
range from India eastward to China, Java, and the
Philippines; the genus occurs in the southern Palae-
arctic, Ethiopian, Oriental, and Australian regions
(though not in Australia).

5. Micromeriella marginella marginella (Klug) :
Widely distributed and relatively common at low alti-
tudes in the Dry Zone and occurring sparingly in the
Wet Zone in areas of moderate rainfall; records
from the Colombo area suggest that it breeds through-
out the year under favorable conditions; occurs also
in India; other subspecies are found in Taiwan, the
Philippines, and East Indies as far as the Moluccas
but are apparently absent from Thailand and South-
east Asia; the genus occurs in the southern Palaearctic,
Ethiopian, and Oriental regions.

6. Megacampsomeris ceylonica ceylonica (Kirby):
Occurs chiefly and commonly in Wet Zone forested
areas of moderate to heavy rainfall at higher eleva-
tions; probably breeds throughout the year in Kandy
area; occurs only in Sri Lanka; the subspecies M. c.
mentaweiensis (Betrem) occurs in Sumatra and
Mentawei Island, and several closely related species
are found in India; the genus occurs in the Oriental
and eastern Palaearctic regions.
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7. Megacampsomeris vanoordti (Betrem) : A rare
species restricted to Dry Zone areas of very low rain-
fall in the northern quarter of Sri Lanka; dates of
capture are November and January; could occur also
in South India, but no records; not at all close to
M. c. ceylonica, its closest relative being M. reticulata
(Cameron) from South and Central India.

8. Liacos erythrosoma cruszi, new subspecies: Quite
rare, occurs in both Wet and Dry zones in areas of
low to moderate altitude with quite low to moderate
rainfall; known dates of capture are January-Febru-
ary, April, and September; occurs only in Sri Lanka;
other subspecies are recorded from India, Andaman
Islands eastward through Southeast Asia, Malaysia to
Java, and Taiwan.

9. Megascolia (Regiscolia) azurea michaae (Be-
trem) : Common and widely distributed in both Wet
and Dry zones in areas of very light to heavy rainfall
and from sea level to about 2000 ft; records from
the Kandy area and Sinharaja Jungle suggest that
breeding may occur throughout the year; occurs also
in Sri Lanka; other subspecies range from India
through Thailand, Southeast Asia, and Malaysia to
Java; the genus occurs in the Oriental and southern
Palaearctic regions.

10. Microscolia hydrocephala (Micha) : This un-
common species occurs in both Wet and Dry zones
at rather low altitudes in areas of moderate to heavy
rainfall; months of collection at scattered localities
range from April through January; occurs also in
South India; closest relatives are M. tyrianthina (Kir-
by) from the Andaman Islands and the Javan M.
cephalotes (Burmeister); the genus is widely distrib-
uted in the Old World Tropics from northern Aus-
tralia, Solomon Islands and New Guinea, through the
Philippines and East Indies to eastern, western, and
South Africa.

11. Austroscolia ignota (Betrem): Widely distrib-
uted and relatively common in Wet and Dry zones
but only at low to moderate altitudes and in areas of
light to moderate rainfall; has been taken throughout
the year but at scattered localities; could occur also
in South India, but no records; closest relative ap-
pears to be A. nudata (Smith) from India and As-
sam; the genus is as broadly distributed in the Old
World Tropics as Microscolia and occurs also in
Madagascar.

12. Austroscolia ruficeps henryi, new subspecies:
Quite rare, occurs in both Wet and Dry zones from

sea level to 1800 ft and in areas of light to moderate
rainfall; dates of capture are June, September, and
December; occurs only in Sri Lanka; nine other sub-
species range from India and Andaman Islands
through Southeast Asia and East Indies to Flores
Island, and northward into China and the Philippine
Islands.

13. Scotia (Discolia) cyanipennis Fabricius: Rela-
tively uncommon although sometimes locally abun-
dant, occurs in both Dry and Wet zones at altitudes
below 2000 ft and in areas of low to moderate rain-
fall; dates of capture in Colombo area suggest that it
may breed throughout the year at least in that local-
ity ; also occurs throughout India north to Sikkim and
Kashmir; the only Ceylonese member of species
group maura that has one other species each in
Australia and the Palaearctic Region.

14. Scolia (Discolia) affinis Guerin: Common and
widely distributed in Dry and Wet zones, mostly in
areas of low to moderate rainfall and at altitudes
below 2500 ft; ranges north through India and Ban-
gladesh and eastward into Southeast Asia; the only
Ceylonese member of species group sauteri that has
other species in Taiwan, Southeast Asia, Sumatra,
Sumba, and Celebes.

15. Scolia (Discolia) vollenhoveni wickwari, new
subspecies: Very rare, occurring in Dry and Wet zones
in areas of low to moderate rainfall and at low to
intermediate altitudes; dates of capture are May, June,
and October; occurs only in Sri Lanka; the only
Ceylonese representative of species group vollen-
hoveni; other subspecies of S. vollenhoveni Saussure
occur in the East Indies and western Himalayas, and
another species occurs in Thailand and Burma.

16. Scolia (Discolia) trivandrumensis Betrem:
Quite uncommon, occurs in Dry and Wet zones in
areas of low to moderate rainfall and at relatively low
altitudes; occurs also in South India; this and the
following taxon are the only Ceylonese representatives
of species group bilunata which has two other spe-
cies farther north in India.

17. Scolia (Discolia) aureipenniformis Betrem: Ex-
tremely abundant but females have never been col-
lected in Sri Lanka; occurs almost entirely in Wet
Zone in areas of moderate to heavy rainfall and at
altitudes of 400 to 2000 ft; occurs also in South India;
closest relative is S. bilunata Saussure from Nepal and
northern India.
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18. Scolia (Discolia) quadripustulata Fabricius:
Quite rare; occurs almost entirely in Dry Zone in
areas of low rainfall; widely distributed in India; the
only known representative of group quadripustulata
( = group obscuropunctata of Betrem).

19. Scolia (Discolia) fasciatopunctata Guerin:
Rather uncommon though occasionally abundant lo-
cally; occurs in both Wet and Dry zones in areas of
light to moderate rainfall and at altitudes below 2000
feet; occurs also in South India; the only Ceylonese
representative of group sexpustulata; the other three
closely related taxa of this group occur in India,
Assam, and Sikkim.

20. Scolia (Discolia) binotata binotata Fabricius:
Common, occurs both in Dry and Wet zones in areas
of light to moderate rainfall and usually at altitudes
considerably less than 2500 ft; occurs also in India;
the polytypic S. b. binotata has several other sub-
species ranging from Japan, Taiwan, and China south
to the East Indies and Southeast Asia and west to
India; this and the following three taxa are the
Ceylonese representatives of group binotata (=group
quadripustulata sensu Betrem).

21. Scolia (Discolia) karunaratnei, new species:
Relatively uncommon though occasionally abundant
locally; except for one specimen from Colombo, this
taxon occurs only in the Dry Zone in areas of low
rainfall and at altitudes from sea level to 200 ft;
dates of capture throughout its range are March, May,
June, September, October, and December; might oc-
cur in South India but no records.

22. Scolia (Discolia) keiseri, new species: Rare, the
few records from the boundary area between Dry and
Wet zones in areas of moderate rainfall during Feb-
ruary, April, June, and November; not likely to occur
in South India.

23. Scolia (Discolia) gunawardaneae, new species:
Rare, the only known specimen from northeastern
quadrant of Dry Zone at low elevation and in an area
of very low rainfall; collected in August; might occur
in South India but no records.

24. Scolia (Discolia) picteti Saussure: Uncommon
although sometimes abundant locally; occurs in Wet
Zone, mostly in areas of moderate rainfall at altitudes
below 2000 ft; dates of capture throughout its range
are January-February, May, June, and August
through December; it occurs also in South India; this
and the following taxon are the Ceylonese representa-

tives of group erythrocephala; other taxa in the
species group range from the southern Palaearctic
Region to northern and central India.

25. Scolia (Discolia) ceylonicola Betrem: Uncom-
mon, known only from the Colombo vicinity, a Wet
Zone area of moderate rainfall and low altitude;
occurs also in South India; dates of capture suggest
that it may breed throughout the year; its closest
relative is the foregoing species, S. picteti Saussure.

Consideration of the distributional data demon-
strates very clearly that the affinities of the Ceylonese
taxa are entirely with other taxa occurring in the
Oriental Region. Ten-Ceylonese taxa (1-3, 8, 14-19)
belong to genera or species groups restricted to the
Oriental Region. Eleven taxa (5-7, 9, 13, 20-25) be-
long to genera or species groups that occur in the
Oriental and southern or eastern Palaearctic regions
and occasionally extend into the Australian. Four taxa
(4, 10-12) belong to genera that are essentially Old
World Tropical ranging through the Ethiopian and
Oriental regions and occasionally entering the Aus-
tralian.

It is of interest to note that almost exactly half
of the taxa are known to occur only in Sri Lanka
(2, 3, 6-9, 11, 12, 15, 21-23). It is possible, in-
asmuch as four of these (7, 11, 21, 23) occur pri-
marily in the northern quadrant of the Dry Zone,
that thorough collecting in South India may demon-
strate their presence there. Even so, the substantial
number of taxa restricted to Sri Lanka suggests that
country has been separated from peninsular India
for sufficient duration to permit differentiation of taxa
at the specific or subspecific level. Eight of the re-
maining taxa (1, 4, 10, 16, 17, 19, 24, 25) occur both
in Sri Lanka and South India. Finally, five taxa (5,
13, 14, 18, 20) are more widely distributed through-
out India, one of them (14) ranging as far as
Southeast Asia.

TAXA RECORDED ERRONEOUSLY FROM SRI LANKA.—

Betrem (1928:228) in a list of the taxa of Scolia
(Triscolia) Section Triscolia sensu stricto reported S.
azurea Michae (!) Betrem and S. fulvifrons Saussure
from Ceylon, but omitted Ceylon from the distribu-
tion of S. fulvifrons in his description of that taxon
(1928:238-239). Betrem indicated (in litt., 28 Mar
1974) that inclusion of fulvifrons from Ceylon (p.
228) was a lapsus. This taxon is now called Mega-
scolia (Regiscolia) fulvifrons (Saussure) (see Betrem
in Betrem and Bradley, 1964a: 444).
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Betrein (1947:414) in a list of Malayan Scoliidae
cited Scolia (Triscolia) azurea democratica Micha
questionably from Ceylon. He stated (in litt., 28 Mar
1974) that this was a lapsus. The taxon is now
called Megascolia (Regiscolia) azurea azurea (Christ)
form democratica (Micha) (see Betrem in Betrem and
Bradley, 1964a: 443).

Betrem (1928:310) in a list of the taxa of the
group Scolia 6-pustulata Klug reported Scolia (Sco-
lia) paradeniyensis (!) Betrem, and S. (S.) fichteli
Betrem from Ceylon. In describing S. fichteli as a
new species (1928:313-314), however, he includes
only one specimen from Malabar and several "ohne
Fundort." He stated (in litt., 28 Mar 1974) that
listing it from Ceylon was probably a lapsus. I have
seen no specimens from Sri Lanka that are referable
to S. fichteli. The taxon is now known as Scolia
(Discolia) fichteli Betrem (see Betrem and Bradley,
1964b:93).

Cameron (1892:112) described Elis (Trielis) orien-
talis from Ceylon from the Rothney collection. I have
examined the unique type in the Oxford Museum. It
bears a locality label "Barrackpore (Rothney)." Cam-
eron's species is a synonym of the Australian Australe-
lis anthracina (Burmeister) as indicated by Betrem (in
litt., 28 Mar 1974). The locality label on Cameron's
type is unquestionably erroneous, for A. anthracina
occurs only in Australia.

A number of Ceylonese specimens have been mis-
identified and ascribed to taxa that do not occur in
Sri Lanka. Insofar as possible, such misidentifications
are noted in the synonymy of the appropriate taxon
in the descriptions that follow.

BIOLOGY.—There are no host records for Ceylonese
Scoliidae, but it is presumed that scarabaeid (Cole-
optera) larvae in the soil or in decaying wood are
hosts as in the other areas for which such information
is available. Krombein (1963) summarized published
information for two species of Campsomerinae occur-
ring in Queensland, Australia, which parasitize sec-
ond or third instar scarabaeid larvae in sugarcane
fields. The female wasp burrows into the soil to a
larva at a depth of 12-18 inches, paralyzes it by
stinging, and constructs a cell around the larva. An
egg, laid on the abdominal venter anteriorly, hatches
in about three days. The wasp larva consumes the
host larva in about a week and then spins a tough
cocoon from which the adult wasp emerges in an
average of five weeks. There are four generations

annually with the second to fourth broods overlap-
ping. Development of the fourth brood is retarded
because of cooler weather, so the combined egg and
larval stages require about three weeks and the co-
coon stage lasts two or more months.

Apparently most of the Ceylonese scoliids attack
larval hosts in the soil, for a number of females have
been collected that bear dried soil adhering to the
stout, fossorial mid and hind tibiae. Microscolia hydro-
cephala (Micha), however, undoubtedly parasitizes
scarabaeid larvae in decaying wood for we have col-
lected males flying around such logs; the East Indian
M. parastasiae (Betrem) was reared from a scarabaeid
larva in a fallen palm trunk. We observed a large
population of Colpacampsomeris indica eliformis
(Saussure) in a coconut plantation, which suggests
that its host may be a scarabaeid larva attacking
coconut.

Both sexes frequently visit flowers to obtain nectar
on which they subsist. Such plants as the introduced,
widely distributed Stachytarpheta jamaicensis (balu-
maguta or dogtail) and Eupatorium rivalis are par-
ticular favorites.

Males often perform prenuptial flights in a more or
less figure-8 pattern close to the ground awaiting the
emergence of females.
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TREATMENT OF INDIVIDUAL TAXA.—In the section

following the key are detailed treatments of each of
the Ceylonese taxa. The references cited beneath each
specific heading include the original description and
those of any synonyms, notes on type fixation when
appropriate, and papers citing the taxon from Ceylon.
References to the taxon in extralimital areas only are
normally not included.

Several paragraphs of discussion on such subjects
as distribution, synonymy, and differentiating charac-
ters follow. Next are descriptions of the female and

male, where both sexes are known. Finally, there is a
listing of the specimens examined arranged by Prov-
ince and District.

Label data are given in full for the type series of
all new taxa. Label data for specimens of previously
described taxa have been consolidated insofar as
possible. For example, one consolidated record under
Phalerimeris phalerata turneri (Betrem) reads "2 9 ,
5 $ , Teldeniya (includes Bambaragala Rock, Wood-
side Plantation, Urugalla), 11 Jan, 11 Feb, 10 May,
16 Sep, 19 Nov, Henry, Karunaratne et al., Keiser,
Krombein et al (USNM, Colombo, Basel)." The
names in parentheses following the village are in
the immediate vicinity of Teldeniya. Specific dates of_
collection are given next except that the year is
omitted. Dates are followed by the names of collec-
tors except that only the name of the first collector is
cited from a label bearing the names of two or more
collectors. Finally, the depositories in which the speci-
mens are found are cited in parentheses; the only
abbreviation used is USNM for specimens in the
National Museum of Natural History, Smithsonian
Institution.

FIGURES 1-8.—1, Face: a, vertex; b, location of carina in
Austroscolia male only; c, carina frontalis; d, fissura frontalis;
e, lamina frontalis; /, scrobe; g, area frontalis; h, anterior
margin of clypeus; i, ocellar pit;
terior ocellus; /, ocular sinus; m,
o, spatium frontale; p, clypeus; q, mandible. 2, Thorax,
dorsal aspect: a, pronotum; b, mesoscutum; c, scapula; d,
tegula; e, parapsidal furrow; /, scutellum; g, propodeal
spiracle; h, postscutellum; i, median horizontal area of
propodeum; ;', lateral horizontal area of propodeum. 3,
Thorax, lateral aspect: a, pronotum; b, scapula; c, meso-
pleuron; d, tegula; e, upper plate of metapleuron; /, lower
plate of metapleuron; g, propodeal spiracle; h, lateral hori-
zontal area of propodeum; i, lateral surface of propodeum.
4, Male genitalia, ventral aspect at left, dorsal aspect at
right: a, lamina volsellaris; b, squama; c, aedeagus; d,
cuspis volsellaris; e, paramere; /, cardo. (Modified from
Krombein, 1963.) 5, Forewing with two submarginal (s)
cells and one recurrent (r) nervure as in Colpacampsomeris
and Scolia. 6, Forewing with two submarginals and two
recurrents as in all other Campsomerinae. 7, Forewing with
three submarginals and two recurrents as in Liacos. 8, Fore-
wing with three submarginals and one recurrent as in Mega-
scolia, Microscolia, and Austroscolia.

) , ocellar furrow; k, pos-
front; n, antennal scape;


