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A B S T R A C T

Krombein, Karl V. Biosystematic Studies of Ceylonese Wasps, IX: A Mon-
ograph of the Tiphiidae (Hymenoptera: Vespoidea). Smithsonian Contributions
to Zoology, number 374, 121 pages, 64 figures, 1982.—Forty-six species are
recorded from Sri Lanka in the following subfamilies: Anthoboscinae with
one species of Anthobosca Guerin; Tiphiinae with 30 species of Tiphia Fabricius;
Myzininae with five species of Mesa Saussure and two of Hylomesa Krombein;
Methochinae with three species of Methocha subgenus Methocha Latreille, four
species of Methocha subgenus Dryinopsis Brues, and one species of Karlissa
Krombein. Thirty-seven species are known from both sexes, and nine from
only one sex. Thirty-one species occur only in Sri Lanka, and 15 are found
also in India or are more widely distributed in the Oriental Region. Specific
hosts are unknown, but it is presumed that all taxa are parasitic on coleopter-
ous larvae in the soil, in rotting wood, or in cavities in twigs or sound dead
timber.

The 33 new taxa are Anthobosca ceylonica, Tiphia leclercqi, T. kaszabi, T.
sakagamii, T. knutsoni, T. hillyardi, T. bouceki, T. moczari, T. tsunekii, T. gurneyi, T.
kurczewskii, T. bakeriana, T. weismani, T. pulawskii, T. wittmeri, T. wirthi, T.
carvalhoi, T. vanlithi, T. hirashimai, T. dayi, T.fennahi, T. wahisi, T. sabroskyi, Mesa
karunaratnei, M. flavipennis, Hylomesa anomala, Methocha (Methocha) litoralis, M.
(M.) heveli, M. (M.) ubiquita, M. (Dryinopsis) taprobane, M. (D.) kandyensis, M.
(D.) ceylonica, and M. (D.) anomala. The previously unknown female of Karlissa
is described. The following new synonyms are made: Tiphia devalae Allen
under T. tegulita Allen; T. conscia Nurse and T batorea Allen under T. decrescens
Walker; and T. brevipennis Cameron, T. petri Turner, and T. crinita Roberts
under T. hirsuta Smith. Lectotypes are designated for Tiphia conscia Nurse, T.
brevipennis Cameron, and Myzine petiolata Smith. The following new combina-
tions are made: Myzine dimidiata Guerin, M. claripennis Bingham, and M.
petiolata Smith are all transferred to Mesa Saussure.

OFFICIAL PUBLICATION DATE is handstamped in a limited number of initial copies and is recorded
in the Institution's annual report, Smithsonian Year. SERIES COVER DESIGN: The coral Monlastrea
cavemosa (Linnaeus).

Library of Congress Cataloging in Publication Data
Krombein, Karl V.
Biosystematic studies of Ceylonese wasps, IX.
(Smithsonian contributions to zoology ; no. 374)
Bibliography: p.
Supt. of Docs, no.: SI 1.27:374
1. Tiphiidae—Classification. 2. Insects—Classification. 3. Insects—Sri Lanka—Classifica-

tion. I. Title. II. Series.
QL1.S54 [QL568.T5] no. 374 591s [595.79'8] 82-600154 AACR2



Contents

Page

Introduction 1
Acknowledgments 2
Systematics 2
Distribution and Ecology 3
Treatment of Individual Taxa 5

Family TIPHIIDAE 6
Key to Subfamilies of Ceylonese Tiphiidae 6
Subfamily ANTHOBOSCINAE 8

1. Anthobosca ceylonica, new species 8
Subfamily TIPHIINAE 9

Key to Ceylonese Species of Tiphiinae 11
2. Tiphia coimbatorea Allen 20
3. Tiphia tegulita Allen 21
4. Tiphia oswini Turner 22
5. Tiphia leclercqi, new species 24
6. Tiphia kaszabi, new species 25
7. Tiphia sakagamii, new species 26
8. Tiphia knutsoni, new species 28
9. Tiphia hillyardi, new species 29

10. Tiphia bouceki, new species 31
11. Tiphia moczari, new species 33
12. Tiphia tsunekii, new species 34
13. Tiphia gurneyi, new species 35
14. Tiphia nilgirensis Allen 37
15. Tiphia kurczewskii, new species 38
16. Tiphia palmi Krombein 40
17. Tiphia decrescens Walker 42
18. Tiphia bakeriana, new species 45
19. Tiphia weismani, new species 45
20. Tiphia hirsuta Smith 46
21. Tiphia pulawskii, new species 49
22. Tiphia wittmeri, new species 51
23. Tiphia wirthi, new species 53
24. Tiphia carvalhoi, new species 55
25. Tiphia consueta Smith 57
26. Tiphia vanlithi, new species 59
27. Tiphia hirashimai, new species 61
28. Tiphia dayi, new species 63
29. Tiphia fennahi, new species 66
30. Tiphia wahisi, new species 68
31. Tiphia sabroskyi, new species 69



SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

Subfamily MYZININAE 70
Key to Ceylonese Species of Myzininae 71
32. Mesa dimidiata (Guerin), new combination 73
33. Mesa karunaratnei, new species 74
34. Mesa flavipennis, new species 76
35. Mesa claripennis (Bingham), new combination 77
36. Mesa petiolata (Smith), new combination 79
37. Hylomesa longiceps (Turner) 81
38. Hylomesa anomala, new species 82

Subfamily METHOCHINAE 84

Key to Ceylonese Species of Methochinae 86
39. Methocha (Methocha) litoralis, new species 90
40. Methocha (Methocha) heveli, new species 91
41. Methocha (Methocha) ubiquita, new species 92
42. Methocha (Dryinopsis) taprobane, new species 95
43. Methocha (Dryinopsis) kandyensis, new species 97
44. Methocha (Dryinopsis) ceylonica, new species 98
45. Methocha (Dryinopsis) anomala, new species 99

Genus Karlissa Krombein 101
46. Karlissa rugosa (Cameron) 101

Literature Cited 104
Figures 106



Biosystematic Studies
of Ceylonese Wasps, IX:

A Monograph of the Tiphiidae
(Hymenoptera: Vespoidea)

Karl V. Krombein

Introduction

The Tiphiidae, with 46 known species, is one
of the largest families of Ceylonese aculeate
wasps. Thirty-seven species are known from both
sexes, and nine from only one sex. In addition, it
is probable that some species, especially of Ti-
phiinae, still await discovery because three species
of Tiphia are known only from uniques and three
others from two to five specimens each. Tiphiidae
occur from sea level to at least 2700 meters alti-
tude and in both the Dry Zone and Wet Zone
with the average rainfall ranging from 860 to
3900 millimeters.

Thirty-one species are known only from Sri
Lanka, and 15 occur also in India or are more
widely distributed in the Oriental Region. I an-
ticipate that thorough collecting in South India
will probably demonstrate that some of the 31
species apparently endemic to Sri Lanka occur
also in that country.

So far as known, all Tiphiidae parasitize co-
leopterous larvae. Members of most subfamilies
parasitize larvae of Scarabaeidae in the soil or
decaying wood, but Hylomesa of the Myzininae

Karl V. Krombein, Senior Scientist, Department of Entomology,
National Museum of Natural History, Smithsonian Institution, Wash-
ington, D.C. 20560.

parasitizes larvae of Cerambycidae in burrows in
wood, and all members of the Methochinae par-
asitize larvae of Cicindelidae either in the soil or
in cavities in twigs. Putative hosts are reported
for the Ceylonese Methochinae in the discussion
of that subfamily. Hylomesa longiceps (Turner) was
reared in India from a cerambycid larva in dead
wood. Hosts of the other Ceylonese Anthobos-
cinae, Tiphiinae, and Myzininae are unknown
but are presumed to be scarabaeid larvae.

Until this time relatively few species of Tiphi-
idae have been described from Sri Lanka. The
earliest was Tiphia decrescens Walker, 1859. Twen-
ty years passed before Smith (1879) described T.
consueta. Bingham described Methoca [sic] nigra in
1896, a species he synonymized a year later as the
opposite sex of T. consueta. Cameron described
Methoca [sic] rugosa in 1897, a species now placed
in Karhssa. Cameron described Myzine ceylomca in
1900, a species now recognized as the opposite sex
of the Indian Mesa petiolata (Smith).

The preceding number in my series
"Biosystematic Studies of Ceylonese Wasps" is
"VIII: A Monograph of the Philanthidae (Hy-
menoptera: Sphecoidea)," Smithsonian Contribution
to Zoology, 343: 75 pages, 89 figures, 1981.

This present contribution also constitutes num-
ber XIII of my series "Studies in the Tiphiidae"

1
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but will not be published under that series title.
The preceding number in that series is "A New
Genus of Methochinae with Notes on the Subge-
nera of Methocha Latreille (Hymenoptera Acu-
leata)," Proceedings of the Entomological Society of
Washington, 81:424-434, 5 figures, 1979.
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SYSTEMATICS

Six subfamilies are currently recognized in the
primitive wasp family Tiphiidae (Brothers, 1975),
the Anthoboscinae, Thynninae, Tiphiinae, Bra-
chycistidinae, Myzininae, and Methochinae.
Four of these subfamilies occur in Sri Lanka, but
the Brachycistidinae are found only in the desert
areas of the southwestern Nearctic Region, and
the Thynninae range throughout the southern
half of the Neotropical Region and in New Zea-
land, Australia, and Melanesia westward to Ce-
lebes and northward into the Philippines.

The habitus illustrations (Figures 1-8) of both
sexes of the Ceylonese subfamilies of Tiphiidae
should assist readily in placement of these wasps
in the proper groups.

The fully winged females of the Anthoboscinae,
Tiphiinae, and Myzininae except Hylomesa Krom-
bein have well-developed modifications for fos-
sorial existence, such as the enlarged femora and
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tibiae armed on the outer surface with stout
thorns. The female of Hylomesa is unique in having
a porrect quadrate head with the mandibles
placed anteriorly (Krombein, 1968, pi. 1: figs. 6,
7), whereas the other tiphiid females from Sri
Lanka have the head short and transverse with
the mandibles placed ventrally. Female Metho-
chinae are remarkable in being completely wing-
less and very antlike in appearance; however,
they lack the characteristic node between the
thorax and main part of the abdomen. Females
of Anthoboscinae differ from those of the Ti-
phiinae and Myzininae in having extensive yel-
low maculations, whereas those of the latter two
subfamilies are entirely black or black and red.
Females of Tiphiinae have a propodeal areola
and the tegulae covering the axillary sclerites of
the forewing, whereas the propodeal areola is
lacking in Myzininae, and the tegulae are smaller
and do not completely cover the axillary sclerites.

Males of Tiphiinae, Myzininae, and Metho-
chinae are separated from those of all other Cey-
lonese wasps by having the apex of the eighth
abdominal sternum protruding as a stout re-
curved aculeus. Males of Anthoboscinae lack such
an aculeus and have more extensive yellow mac-
ulations than other tiphiids. Male Tiphiinae are
stouter than those of Myzininae and Metho-
chinae and lack notauli on the scutum, whereas
the notauli are weakly defined and oblique in the
latter two subfamilies. Finally, males of Myzini-
nae differ from those of Methochinae in having
a nodose first abdominal segment.

DISTRIBUTION AND ECOLOGY

This tabulation of species includes notes on
distribution within Sri Lanka, the actual distri-
bution for wider ranging species, and remarks on
ecology.

1. Anthobosca ceylonica, new species: This new
species is known only from several localities in the
quite arid part of the Dry Zone of northwestern
Sri Lanka.

2. Tiphia coimbatorea Allen: This rare species
occurs both in the Dry Zone and the West Zone

from sea level to 2100 ft with an average annual
rainfall of 860 to 1950 mm; it occurs also in South
India at altitudes ranging from 1400 to 3400 ft.

3. Tiphia tegulita Allen: Another uncommon
species that occurs in both the Dry Zone and the
Wet Zone at altitudes ranging from 100 to 600
m; it is found also in South India, Nepal, and
Assam.

4. Tiphia oswini Turner: This is a common
montane species in the Wet Zone of the central
highland area around Nuwara Eliya at altitudes
ranging from 1900 to 2700 m.

5. Tiphia leclercqi, new species: This occurs in
the Wet Zone on Adams Peak at altitudes from
1530 to 1690 m.

6. Tiphia kaszabi, new species: A rare species
known only from a few males from the Wet Zone
of the central highland area around Nuwara
Eliya at altitudes from 1650 to 2035 m.

7. Tiphia sakagamii, new species: This occurs
in several Dry Zone localities at low altitudes
from sea level to 100 m.

8. Tiphia knutsoni, new species: This species
occurs in the Wet Zone in the central hill country
and in the Sinharaja Jungle at altitudes ranging
from several hundred to 2100 ft; it occurs also in
the Walayar Forest of South India.

9. Tiphia hillyardi, new species: This is a rare
species of the Wet Zone ranging from several
hundred to 2100 ft with average rainfall of 1950
to 3900 mm.

10. Tiphia bouceki, new species: This occurs
primarily in the Dry Zone in areas of low rainfall
but occasionally enters the Wet Zone at moderate
altitudes with medium rainfall; it occurs also in
the Walayar Forest of South India.

11. Tiphia moczari, new species: This montane
species, known only from a few females, occurs in
the Nuwara Eliya area from 1650 to 2050 m with
an average annual rainfall of 2160 mm.

12. Tiphia tsunekii, new species: This is known
from a unique female taken on Adams Peak at
1610-1690 m, an area of very heavy rainfall.

13. Tiphia gurneyi, new species: Closely re-
lated to the preceding species, this species occurs
most commonlv in lowland rain forest with av-
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erage annual rainfall of as much as 3900 mm, but
there is one record from the central hill country
at 1800 ft with 1950 mm average annual rainfall
and one record from a low arid area of the Dry
Zone with an average annual rainfall of about
1075 mm.

14. Tiphia nilgirensis Allen: Within Sri Lanka
this species occurs in both the Dry Zone and the
Wet Zone at altitudes ranging from near sea level
to 6200 ft and with average annual rainfall rang-
ing from 1700 to 2400 mm; it was described from
South India.

15. Tiphia kurczewskii, new species: This com-
mon widely distributed species is found both in
the Dry Zone and drier parts of the Wet Zone
with average annual rainfall ranging from 1700
to 2400 mm and at altitudes ranging from sea
level to several hundred ft; it is known also from
South India at an altitude of 2900 ft.

16. Tiphia palmi Krombein: This widely dis-
tributed species occurs in both the Dry Zone and
the Wet Zone at altitudes of sea level to 1000 ft
with average annual rainfall ranging from 965 to
3900 mm; it also ranges widely through India.

17. Tiphia decrescens Walker: This common
species occurs chiefly in the Dry Zone from sea
level to some 2000 ft with average annual rainfall
of 965 to 1725 mm; however, it occurs sparingly
in the Wet Zone where rainfall may be as much
as 2900 mm; in India it ranges at least as far
north as Deesa.

18. Tiphia bakeriana, new species: This is
known from a single male collected in the lowland
rain forest in the foothills of Adams Peak with an
average annual rainfall about 3900 mm.

19. Tiphia weismani, new species: This is
known from a unique female from primary jungle
in the Wet Zone at an altitude of a few hundred
feet and with average annual rainfall of about
2400 mm.

20. Tiphia hirsuta Smith: Within Sri Lanka
this species is found both in the Dry Zone and
the Wet Zone in areas of light to moderate aver-
age annual rainfall (965-2600 mm) and from sea
level to 2100 ft; it also occurs throughout India
and in Nepal.

21. Tiphia pulawskii, new species: This is an-
other montane species of the Wet Zone confined
to the Nuwara Eliya District at altitudes of
1650-2135 m.

22. Tiphia wittmeri, new species: This is more
common in the Wet Zone in lowland rain forests
with average annual rainfall as much as 3900 mm
but occurs sparingly in Dry Zone localities with
as little as 1700 mm.

23. Tiphia wirthi, new species: This rather un-
common species occurs in both the Dry Zone and
the Wet Zone but chiefly in areas receiving no
more than 1700 mm average annual rainfall and
at altitudes near sea level to several hundred feet.

24. Tiphia carvalhoi, new species: This is an-
other uncommon species known only from the
Colombo District in the Wet Zone and the Trin-
comalee District in the Dry Zone at low altitudes
and average annual rainfall of 2400 mm or less.

25. Tiphia consueta Smith: This abundant and
widely distributed species is found in both the
Dry Zone and the Wet Zone at altitudes from sea
level to at least 2100 ft and with average annual
rainfall of 1425-3900 mm.

26. Tiphia vanlithi, new species: This rare spe-
cies has been collected at only two localities in
the Wet Zone up to 1800 ft and with annual
rainfall of at least 1950 mm.

27. Tiphia hirashimai, new species: This spe-
cies is common in the central Hill Country of the
Wet Zone at 1800-2100 ft and with average
annual rainfall of at least 1950 m.

28. Tiphia dayi, new species: This species is
found at higher altitudes (1800-6500 ft) with
average annual rainfall of 1950-2160 mm.

29. Tiphia fennahi, new species: This species
occupies a range complementary to that of T.
dayi, new species, being found in both the Dry
Zone and the Wet Zone at altitudes near sea level
to 2200 ft and with average rainfall of 965-3900
mm.

30. Tiphia wahisi, new species: This uncom-
mon taxon is known from males from two locali-
ties, one in the Dry Zone at 200 ft and with about
1100 mm average rainfall, and the other in the
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Wet Zone at 1000 ft and with over 2000 mm
rainfall.

31. Tiphia sabroskyi, new species: This species,
known only from males, is found mostly in the
Dry Zone at quite low altitudes and with about
2400 mm rainfall.

32. Mesa dimidiata (Guerin): This large un-
common species is restricted to the Dry Zone at
altitudes near sea level to 1850 ft and with aver-
age annual rainfall of 965-1500 mm; it occurs
also throughout India.

33. Mesa karunaratnei, new species: This is
known from only two localities on the west coast
in the Dry Zone and the Wet Zone at very low
altitudes and average annual rainfall of
1110-2400 mm.

34. Mesa Jlavipennis, new species: This species
occurs at several localities in the Dry Zone at
altitudes of 500 ft or less with average annual
rainfall of 860-1705 mm; it occurs also in South
India.

35. Mesa claripennis (Bingham): This com-
mon species is found in both the Dry Zone and
the Wet Zone, though more commonly in the
former, and at altitudes ranging from sea level to
at least 2100 ft and with average annual rainfall
of 860-2600 mm; it occurs also in India, Tenas-
serim, and Burma.

36. Mesa petiolata (Smith): This common spe-
cies has almost exactly the same range in Sri
Lanka as the preceding except that it occurs also
in areas having average annual rainfall as high
as 3900 mm; it is also widely distributed in India.

37. Hylomesa longiceps (Turner): This is rare
in Sri Lanka and found mostly in the Dry Zone,
although there is one record from Kandy in the
Wet Zone; it occurs to altitudes of 2100 ft and
with average annual rainfall of 1490-1950 mm;
it has a wide distribution and occurs also in India,
Assam, Burma, Malaysia, and Philippines.

38. Hylomesa anomala, new species: This rare
species has been found in only one locality in the
Wet Zone at an altitude of 740-760 m and with
average annual rainfall of about 1950 mm.

39. Methocha (Methocha) litoralis, new species:
This is known from a single locality in the inter-

tidal area of a sandy beach in the Dry Zone with
average annual rainfall of 965 mm; it occurs also
in a coastal locality in South India.

40. Methocha (Methocha) heveli, new species:
This species occurs primarily in the Dry Zone,
but there is one record from the Wet Zone; it is
found near sea level to 200 ft with average annual
rainfall of 1075-2400 mm.

41. Methocha (Methocha) ubiquita, new species:
This is the most widely distributed taxon in the
genus in Sri Lanka, where it occurs in both the
Dry Zone and the Wet Zone at altitudes from 50
to some 2000 ft with average annual rainfall of
860-3900 mm.

42. Methocha (Dryinopsis) taprobane, new spe-
cies: This is the most widely distributed species
of the subgenus; it occurs in both the Dry Zone
and the Wet Zone at altitudes near sea level to
2100 ft and with average annual rainfall of
860-1950 mm.

43. Methocha (Dryinopsis) kandyensis, new spe-
cies: This is known from only a few males from
the Kandy area at an elevation of 1800 ft and
with average annual rainfall of 1950 mm.

44. Methocha (Dryinopsis) ceylonica, new spe-
cies: This taxon occurs both in the Dry Zone
and the Wet Zone at altitudes near sea level to
1800 ft and with average annual rainfall of
1725-1950 mm.

45. Methocha (Dryinopsis) anomala, new species:
This species is known from just a few males from
both the Dry Zone and the Wet Zone at altitudes
of 330-2100 ft and with average annual rainfall
of 1700-3900 mm.

46. Karlissa rugosa (Cameron): This rare
taxon is known from the unique holotype from
"Ceylon" and a pair from the most xeric part of
the Dry Zone at an altitude of some 50 ft and
with an average annual rainfall of 860 mm.

TREATMENT OF INDIVIDUAL TAXA

The Ceylonese taxa are treated according to
their respective subfamilies. Under each subfam-
ily heading is a discussion of the number of genera
and species included, their distribution, and bio-
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logical data. There follows a key to the genera
and species of each subfamily.

In the section following the key are detailed
treatments of each of the species. The references
cited beneath each specific heading include the
original description and those of any synonyms,
notes on type fixation when appropriate, and all
other references citing the taxon.

Several paragraphs of discussion follow on such
subjects as distribution, synonymy, type fixation
where required, and differentiating characters.
Next are descriptions of the female and male
when both sexes are known. Finally there is a
listing of the specimens examined arranged by
province and district.

Label data are given in full for the type series
of all new species. Label data for specimens of
previously described taxa have been consolidated
insofar as possible. For example, one consolidated
record under "4. Tiphia oswini Turner" reads "9$,

126*, Nuwara Eliya (includes Galway Natural
Reserve, One Tree Hill, Mt. Pidurutalagala),
1900 m, 6500-8200 ft, 2 Jan, 14 Feb, 4 Mar, 28
Apr, 10, 27-29 May, 10 Jun, 30-31 Jul, 28 Sep-1
Oct, 8 Oct, 21 Nov, Brinck et al., Davis et al.,
Hevel et al., Karunaratne et al., Keiser, Krom-
bein et al., Messersmith et al. (USNM, Colombo,
Basel, Lund)." Following the number of speci-
mens and locality are specific dates of collection,
except that the year is omitted. Dates are followed
by names of collectors, 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 specimens are located
are cited in parentheses. The only abbreviation
used is USNM (former United States National
Museum collections deposited in the National
Museum of Natural History, Smithsonian Insti-
tution); other depositories in parentheses are
more fully identified in paragraph 3, "Acknowl-
edgments."

Family TIPHIIDAE

Key to Subfamilies of Ceylonese Tiphiidae

1. FEMALES: Antenna 12-segmented; abdomen with 6 exposed segments,
dorsum of sixth usually with a triangular, gently convex pygidial area,
but normally retracted seventh tergum exposed in Methochinae; sexual
dimorphism well developed, apterous Methochinae very slender and
with antlike habitus, other subfamilies stout-bodied forms with exterior
surface of mid and hind tibiae with short, heavy thorns and foretarsus
with a well-developed pecten except in Hylomesa Krombein
(Myzininae) 2

MALES: Antenna 13-segmented; abdomen with 7 exposed segments, pygi-
dial plate usually lacking, and eighth sternum protruding as a stout
reflexed aculeus except in Anthoboscinae; sexual dimorphism well de-
veloped, all species fully winged, body slender, and legs without modi-
fications for fossorial use 5

2. Slender, wingless, antlike forms [Figure 8]; tibial spur formula 1-1-1;
mesosternum truncate posteriorly and with a tooth or rounded angle in
front of mid coxa; inner angle of mid coxa not overlaid by a triangular
lamella; pygidial area glossy and relatively impunctate

METHOCHINAE
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Stout, fully winged forms; tibial spur formula 1-2-2; inner angle of
midcoxa overlaid by mesosternum in the form of a thin lamella except
in Hylomesa (Myzininae); pygidial area punctate, longitudinally striate
or shagreened, or a combination of 2 of these 3

3. Antennae arising beneath a pair of large frontal tubercles, apparently only
11-segmented because the pedicel is recessed into the apex of the scape
[Figure 6]; tarsal claws cleft; forewing with closed marginal cell and 3
submarginal cells; mesopleuron without anterior vertical ridge

MYZININAE
Front without tubercles overlying antennal bases, antenna 12-segmented,

pedicel not recessed into scape; others characters not all as given
above 4

4. Body predominantly black, pronotum occasionally with testaceous poste-
rior margin; mandible, antenna, tegula, and legs frequently red or
testaceous in part or entirely; mesopleuron with a vertical ridge ante-
riorly; marginal cell open, costa not present beyond stigma [Figure 4], 2
submarginal cells; tarsal claws cleft TIPHIINAE

Body abundantly marked with yellow including mandible and foreleg;
mesopleuron without anterior ridge; marginal cell closed, costa complete
to apex of cell [Figure 2], 3 submarginal cells; tarsal claws with 3
teeth ANTHOBOSCINAE

5. Forewing with 2 submarginal cells; integument black except hind margin
of pronotum testaceous in a few Tiphiinae, appendages occasionally red
in part or entirely; eighth sternum protruding as a stout reflexed
aculeus 6

Forewing with 3 submarginal cells; integument black with relatively abun-
dant yellow markings, except in Hylomesa (Myzininae) in which the head
is red and Mesa dimidiata (Myzininae) which has infuscated fore-
wings, legs black-and-yellow in most species 7

6. Antennae arising beneath small frontal tubercles [Figure 7]; clypeus with
a median process near base; tegula not covering axillary sclerites of
forewing; anal lobe of hind wing shorter than submedian cell; dorsal
surface of propodeum without enclosed median areola, rounding grad-
ually into posterior surface METHOCHINAE

Front without tubercles overlying antennal insertions [Figure 3]; clypeus
gently convex or flat, without median process at base; tegula larger,
covering axillary sclerites of forewing; anal lobe of hind wing longer than
submedian cell; dorsal surface of propodeum with an enclosed median
areola, separated from posterior declivous surface by a strong transverse
ridge TIPHIINAE

7. Antennae arising beneath a pair of large frontal tubercles, apparently only
12-segmented because pedicel is recessed into apex of scape [Figure 5]:
eighth sternum protruding as a stout reflexed aculeus; first tergum
nodose at apex; occipital carina present MYZININAE

Front without tubercles overlying antennal bases, antenna 13-segmented,
pedicel not recessed into apex of scape [Figure I]; eighth sternum simple,
Ungulate, not reflexed; first tergum gradually broadened, not nodose at
apex; occipital carina absent ANTHOBOSCINAE


