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Introduction 

The family Bethylidae , belonging to the Chrysidoidea and known as a group 

of primitive aculeate Hymenoptera, is widely distributed from the tropics to 

the subarctic regions of the world . They are represented by 1796 nom i nal 

species in 89 genera excluding fossi le species as of 1992 ( Gordh & Moczar , 

1991; Streicek, 1990; Krombein, 1992; Argaman, 1990; Azevedo, 1992 ) . 

The wasps are small, 1-20 mm in body length, and mostly external parasites 

of lepidopterous and coleopterous larvae. Due to their host associations, 

bethyl ids are potentially benefical in agriculture and forestry as biological 

control agencies of various pests in the forementioned groups . Many active 

studies have been carried out using Goniozus species against leaf-eating 

lepidopterous larvae (Yukinari, 1976, 1977, 1979, 1984 ; Gordh, 1982. 1984. 

1988; Gordh & Evans, 1976; Chen & Hung, 1962; Danthanarayana, 

1980, etc.), Sclerodermus species against forest pests of cerambicid beetles 

(Okada, 1960; Okada & I do, 1965, 1966; I do & Takagaki, 1968, 1969; Oda et al., 

1981; Lee & Chang, 1965; Enda, 1992; Xiao & Wu, 1983; Zhang et al.. 1989, 

etc.), Prorops species against coffee berry-borer pests of Scolytid beetles 

(Clausen. 1978; Hempel, 1934; Toledo, 1978, etc.), and Lael ius species against 

woollen pests of coleopterous larvae (Yamada, 1942. 1955, etc. ) . 

On the other hand, some species. e. g. Cephalonomia, Epyris. Lael ius, and 

Sclerodermus species, have been wei I known as sanitary injurious pest insects 

and cause serious problems by their freQuent stings responsible for dermatitis 
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in houses (Wssig , 1932: Geldern, 1927: Essig & Michelbacher. 1932: Asahina. 

1953 : Judd . 1960 : Kawashima. 1959 : Matusura. 1981: Yamazaki. 1982. etc . ) . In 

short . they have two aspects . one being as useful insects for the biological 

control of agricultural and forest pests and the other as sanitary pests in -

jurying to human . 

Although this group is important in the agricultural. forestry, and medi -

cal fields as mentioned above. applied studies of bethyl ids have not been 

easily advanced by a lack of basic taxonomic, phylogenetic and biological 

knowledge. Undoubtedly an essential step toward a comp rehensiv e understanding 

of biology and behavior of these wasps is to establish a so und classification 

system of them. 

The present study aims to clarify the internal relationships of Bethyl idae 

at subfamily, tribe. and genus level in the part I , and to contribute to the 

taxonomy of this family in the pooly studied countries in the parts II and 

II I . 

2 

Part I . The Internal Phylogeny o f Bethyl idae 

Historical background 

Taxonomy 

The history of taxonomy of Bethyl idae downed in the beginning of the 19th 

century , Panzer's description of Bethylus hemipterus (described as Tiph i a 

hemiptera)(1801 ) . In the next year , Latrei lie established the genus Bethy l us 

based on the Panzer's species. then producing the family name. Bethyl idae . 

However, later, Bethylus fuscicornis (= Omalus fuscicornis) is re-designated 

as the type spec i es of this genus by ICZN opinion 153 (1944) . In 1806 

Latrei lie placed the genus Bethy lus in the Oxyures group of the family 

Proctotrupi idae. Five genera. Pristocera Klug 1808, Epyris Westwood 1832. 

Calyoza Westwood 1837. Cephalonomia Westwood 1933. Sclerodermus Latrei lie 1809 

and Bethylus Latrei lie 1802. were established unti I 1850, and the following 

10 genera were added unti I I 1900 excluding synonymized genera or transferred 

to other subfami I ies: Sielora Cameron 1881. Eupsenella Westwood 1874. Anoxus 

Thomson 186 2, Ateleopterus Foerster 1856 , Lael ius Ashmead 1893, Mesitius 

Spinola 1851. Heterocoel ia Dahlbom 1854. Dicrogenium Stadelmann 1894. Apenesia 

Westwood 1874. and Dissomphalus Ashmead 1893. The definitions of these genera 

were unsuitable because of incompletness of higher classification of subfamily 

or family level in Hymenoptera during 19th century . 

The name. subfamily Bethyl idae. had already been used in 1839 by Halliday . 

Foerster (1856) also used the name family Bethyloide , and later this name was 

corrected into Bethyl idae by Ashmead (1902). In 1883 Camero n incorporated the 
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subfamily Bethylinae into the family Proctotrupidae. Dalla Torre ( 1897) 

divided Cameron · s Bethyl inae into two subfamilies. Bethylinae and 

Pristocerinae . On the other hand Ashmead ( 1902 ) and Brown (1906) included 

Bethyl idae or Bethyl inae in the superfamily Vespoidea . 

In the ea rly 20th ce ntury, descriptions of many genera and species were 

presented by a series of Kieffer's papers . In "Genera lnsectorum" (1908) he 

gave 491 species in 58 genera of Bethyl idae in the world. Furthermore. in "Das 

Tierreich" ( 1914 ) he recognized 660 species in 102 genera. and presented 

key to known species . He also established 4 tribes in it. namely Pristocerini , 

Sclerodermini. Epyrini. and Bethyl in i . In 1928 Berland separated superfamily 

Bethyloidae from superfamily Proctotrupoidea. At the same time he raised 

Kieffer's 4 tribes to full subfamily rank and established subfamily 

Mesiti inae. Benoit (1963) established 3 tribes. Pristocerini. Dicrogeni ini and 

Usakosi ini. in the subfamily Pristocerinae. Evans has pub I ished several impor

tant papers on the New World fauna, and he reviewed the species of this 

zoogeographical region in 1964 and 1978. In the 1964 revision, he recognized 

4 subfami I ies in the Bethyl idae, namely Pristocerinae, Epyrinae. Mesi ti inae 

and Bethyl inae. and regarded Berland 's subfamily Scleroderminae as a tribe of 

subfamily Epyrinae. At the same time he added tribes. Epyrini and 

Cephalonomini. in the subufami ly Epyrinae. In 1978 he also established the 

tribes Bethyl ini and Sielonini in the subfamily Bethyl inae. Recently Nagy 

(1988 ) and Argaman ( 1988 ) established the subfamily Galodoxinae based on the 

material from the Phi I ippines. and subfamily Afgoiogfinae which consists of 

4 

genera Afgoigfa and Parascleroderma . 

The recent check I ist of Gordh & Moczar ( 1990 ) out I i ned bib I iograph i c i n-

formation and distribution of each species . treating 1794 species in 91 genera 

in 5 subfami I ies excluding fos s i le records . In this check I ist they re j ec ted 

the segregation of subfamily Afgoiogfinae from Pristocerinae . Further new 

genera . Acephalonomia and Alongatepyris. are described by Sterjcek ( 1990 ) and 

Azevedo (1992) respectively, while 4 genera. Calyoza . Paracalyoza . Pseudo

calyoza and Calyozella. were synony myzed with the genus Epyris by Krombein 

( 1992) . The genus Proscleroderma was transferred to the subfamily Sierolomor

phidae by Argaman ( 1990) . In " Hymenoptera of the world " Finnamore & Brothers 

(1993) did not recognize subfami I ies Afgoiogfinae of Argaman and Galodoxinae 

of Nagy . 

In total 1796 nominal species in 89 genera belong ing to 4 to 6 subfami I ies 

are known up to the present. 

Foss i I record 

Forty-one species in 23 genera have been recorded mostly from the 

01 igocene (Baltic amber) and few from the Miocene (Bu rmese Amber) and Upper 

Cre taceous (Spahr, 1987 ; Gordh & Moczar , 1990) (Apendix IV). Twelve of the 23 

genera are known only from fossi Is . The oldest forms. Archaepyr is minutus and 

Celonophamia taimyria . were found in Upper Cretaceous amber from the Taimyr 

Peninsula, Siberia, and Upper Cretaceous Canadian amber respectively. 

A single fossi I subfamily, Protopristocerinae. defined by Nag y in 1974 
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containes 5 genera, A r chaepy r is, Be thy I i te II a, Bethylopteron, 

Palaeobethyloides and Protopristocera (Gordh & Moczar , 1990 ). However , this 

subfamily is ambiguous in terms of cladistics because it seems to be 

polyphyly . 

The fossil genera Palaeobethylus and Uromesitius (Brues, 1923. 1933) are 

possibly more close to the Chrysididae than to the Bethyl idae by the gastral 

structures. 

Phylogeny 

The internal phylogeny of Bethyl idae remains unsolved. Only systematic 

work at subfamily level is presented by Evans (1964) . In his analysis treating 

three New World subfami I ies , Bethyl inae was a sister-group of the others 

(Pristocerinae + Epyrinae). He also offered a hypothesis about the relation-

ships among genera in each subfamily (1963, 1964) . Unfortunate l y few apomor-

ph ic characters were indicated to exp l ain the relationships. Nagy (1974) com

mented that the subfamily Galodoxinae established by h im is most closely re

lated to the fossi I subfamily Protopristocerinae established also by him in 

1974. However , up to the present no phylogenetic study using the cladistic 

method has been made on the Be thy I i dae. 

6 

General Morphology 

The family Bethylidae is grouped with the other chry s ido i d famil i es by : 1) 

modificated head capsule which is associated with prognathy : 2) c lypeus wi th 

longitudinal median carina ; 3) anteriorly broaded metasternum ; 4 ) h i nd wing 

vein C absent except extreme base and vein S + R t S very short ( Carpenter , 

1986: Brothers & Carpenter . 1993). 

In Bethyl idae, numerous characters have been used in taxonomy. Important 

characters are discussed especially in Kieffer (1914), Moczar ( 1970a , b, 1971 

) and Evans ( 1964 , 1978) . The wing venation, structure of al itrunk , shape of 

tarsal claws, and position and size of eyes are useful in the tribe and sub

family level taxonomy , The wing venation, shape of scutellar pits of fovea , 

pal pal formula. notaul i , and structure of male genitalia are also important in 

the definition of genera . Shape of head, clypeus, mandibles, antennae , eyes, 

and ocel I i, and shape and sculpture of propodeum and other body parts are 

mostly efficient in specific l evel taxonomy. 

The morphological terminology emp l oyed here follows largely that of Evans 

(1964, 1978) with some modifications. 

Head. The maxillary pal pi have 1 to 6 segments (usually 6), the labial 

palpi 1 to 3 segments (usually 3). The mandibles are usually subtriangular and 

have 1 to 7 teeth; in several genera sickle-shaped. Shape of clypeus is vari

ab l e and importa n t in c l assification at specific level, but sometimes at 
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tri bal o r ge ner ic level. The numbe r of ant enna! segment s is usually 13. but 12 t in c t spine . Sev e r a l specia l ter ms f o r the pr opodeum a r e used as shown in Fig . 

i n some gene ra and 9 in Acephal onomia . Ant enna! scape and pedicel are exc lud - 4. 

ing the ba sal constriction or neck . Eyes are usually large. but in the females 

of Pristoce r inae extremely reduced or absent . Ocelli are usually developed. 

but in several genera small. indistinct or absent . Head shape. and the s ize 

and posit i on of eyes and ocel I i are of special importance in the class-

ification mostly at specific level . Fig . 2 illustrates certain head 

measurements . 

A I it runk . The al itrunk or mesosoma is used to mean the true thorax plus 

propodeum ( true 1st abdominal segment ) . The pronotum has an anterior collar . 

The measurements of pronotum is made excluding the collar . The mesonotum i s 

divided into two parts. mesoscutum and scutellum. The mesoscutum usually has 

notaul i and parapsidal furrows ; in several genera these are indistinct or 

absent. In this paper the area between notaul i are called " median area and 

the areas between notaul i and outer margin of mesonotum "lateral areas " . The 

scutellum has a central, elevated disc which may have a transverse groove or a 

pairs of pits at its base. The shape of metanotum is useful in the subfamily 

level classification . The mesopleura is simple , but in certain genera it has a 

sharply defined, depressed area near the top, called the upper fovea, and a 

larger one below this fovea, ca ll ed the lower fovea. The shape and sculpt ure 

of propodeum is of great importance in the classification at specific level . 

In the subfamily Mesiti inae posterolateral borders of propodeum form dis-

8 

Oi sc al carinae : major longitudinal carinae except late ral and sublat e r al ones. 

Med i an carina : a di sca l car ina runn i ng on the mi d li ne. 

Submedian carinae : the di scal ca rinae excepting the median carina. 

Lat e ral carinae : the longitudinal carinae mar g ining the s ide s o f the disc . 

Sublateral carinae : t he longitudinal carinae closely paralleling the l ate ral 

carinae . 

Tran sve rse carina : the carina margining the di sc behind. 

Lateral area : the part of disc surrounded by the lateral and sublateral 

carinae . 

Sublateral area : the part of disc surrounded by the sublateral and submed i an 

carinae . 

Median area : the median portion of disc I imited by cutest two sublateral 

areas . In some species , this area form a subtriangle and is called the 

basal triangular area . 

Gaster. The term gaster is used to mean the abdomen or metasoma . 

Morphologically , the 1st gastral segment corresponds to the 2nd abd ominal 

segment . Each gastral segment co nsi sts of upper plate (tergite ) and lower 

Plate (sternite) . The gaster is said to be petiolate if the first tergit e does 

not attain the extreme base of the 1st segment ; i t is said to be sess i le i f 

the 1st tergite reach the base. The apical sternite of the male is called the 
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subgenital plate . The male genitalia (Figs. 8-11) a re described according to 

the terminolog y employed by Evans ( 1964 ) . 

Forewing . Names for the forewing used in the present paper are shown in 

Fig. 12 which is s lightl y modified from Evans (1964. 1978 ). The wing venation 

is variab l e and much useful in subfamily to genus level classification . The 

discoidal cell of Bethyl idae is actually homologous to the 2nd discoidal cell 

of other Aculeata. In some genera the subcos t a is greatly thickened apically 

(Fig. 13) so as to simu late a second stigma; this is called a prostigma . In 

Bethyl inae there may be small vein arising from the basal vein which is 

usually simply called the stub vein; in some cases this loops go down to join 

the discoidal vein to form an areolet ( pl . areola). which is presumably equiv

alent to the 1st discoidal cell. 

Abbreviations are used for the following measurements and formula: 

Pal pal formula (PF): the number of segments in the the maxillary and labial 

pal pi; always expressed in the order of maxillary and labial pal pi. 

Head length (HL): maximum length of head excluding mandibles. in frontal view. 

Head width ( HW ): maximum width of head including eyes. in frontal view. 

Width of front (WF): minimum width between eyes. in frontal view. 

Height of eye (HE): maximum height or length of eye, in lateral view . 

Daiameter of anterior ocellus (DAD): maximum diameter of anterior ocellus. 

Width of ocellar t r ia ngle (WOT): distance across and including posterior 

oce I I i . 

Posterior ocello - 1 ine ( POL) : shortest distance between posterior ocelli . 

Antero - posterior ocello - 1 ine (AOL) : shortest distance be tween anterior ocellus 

and posterior ocellus . 

Ocello-ocular I ine COOL) : shortest distance from a posterior ocellus to 

nearest eye margin. 

Length of al itrunk (LA): maximum diagonal length of the al itrunk excluding 

the prenatal co llar , in lateral view. 

Length of propodeal disc (LPD): measured along the midi ine excluding posterior 

dec I ivity, in dorsal view. 

Length of propodeum (LP): measured along the midi ine including posterior 

declivity , in dorsal view. 

Width of propodeal disc (WPD): maximum width of the disc excluding the 

anterior potion from the level of propodeal spi racl es. in dorsal view. 

Forewing length (FWL): maximum length of forewing . 

Total length (TL): total length of outstretched individual . from the 

manidbular apex to the gastral apex. 



Taxa included in the analysis 

All the possible subfami I ies are examined. At generic level. 74 out of 91 

valid genera including 3 new ones described hereinafter are treated. Fifty-two 

genera are examined with specimens. As for the remaining 22 genera, checked 

the states of these characters based on the extensive I iterature (Evans, 

1955. 1958. 1959. 1961. 1962a. b. 1963; Moczar. 1970a. b, 1971; Nagy, 1971 , 

1974; Kieffer, 1914 ; Argaman, 1988; Azevedo. 1992) . Seventeen genera are ex

cluded from the present analyses because of not only luck of the types or 

voucher specimens. most of which were presumably lost during the World Wars. 

but also insufficient information due to the poor original descriptions. 

specimens examined in this study are I isted in the appendix 

together with institutions preserving the materials. 

Methods of cladistic analysis 

of this 

The 

part 

The cladistic analysis was performed by PAUP Ver . 3.0b drawn by Swofford 

(1989). AI I the search for the shortest tree(s} was made by the exact branch

and-bound algorithm with guarantees to find all optimal trees. The accelerated 

transformation (ACCTRAN) option, which minimizes the ratio of parallel ism to 

reversal, was used. This minimizes the length of all subtrees in the multiple 

most parsimonious reconstructions (MPRs) (Minaka, 1993) . I also used MacCiade 

Ver. 2.1 by Maddison & Maddison (1987) for graphic display of the number of 

12 

synapomorphies on different branches of the cladogram and for tracing of 

selected characters. 

made character analysis determining the polarity and the characters 

used in this analysis. and the character state matrices for the taxa are given 

in the tables in each section. The character state definitions and polarities 

largely followed prevai I ing theories of evolutionary change within the 

aculeate Hymenoptera (Carpenter. 1986, 1991 ; Brothers. 1975; Brothers & 

Carpe nter. 1993; Koenigsmann. 1978 ). Since the phylogenetic relationships be-

tween the bethyl ids and other wasps have not been fully resolved, I used two 

outgroups: Chrysididae which is regarded as the sister-group of Bethyl idae by 

Carpenter (1986) and Brothers & Carpenter (1993) and hypothetical ancestor 

which had the al 1-plesiomorphic state in every character. 

In subfamily level analysis, processed two sets of data. one is 

Chrysididae as a outgroup, and the other is hypothetical ancestor as out-

group and calculated the parsimonious trees separately for each. In tribe and 

genus I eve I ana I yses, used hypothetical ansestor as an outgroup. 

have not made use of the fossi I subfamily Protopristocerinae as an out

group since many of the characters of interest in my data matrices cannot be 

assessed in this group and monophyly of this group is not confirmed. 
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Results and Discussions 

Phy I ogeny between subfam iIi es 

First cladistic analysis 

There are 3 hypotheses about establishment of subfami I ies in Bethylidae . 

These are as follows: ( 1 ) Six su bfami I ies. Pristocerinae. Afgoiogfinae . 

Epyrinae. Galodoxinae. Mesiti inae. and Bethyl inae. are recognized (Argaman, 

1988 ; Nagy , 1988). (2) Five subfami I ies are recognized, Afgoiogfinae is in-

eluded in Pristocerinae (Gordth & Moczar , 1990) , (3) Four subfami I ie s are 

recognized. and two subfam iIi es . A fgo i ogf i nae and Ga I odox i nae , are un recog -

nizable ( Goulet & Huber , 1993) . Evans (1964) carried out the first 

phylogenetic analysis among three New World 's subfami I ies. He indicated 

Bethyl inae is a sister-group of (Pristocerinae + Epyrinae). 

In the course of my examinations . it has been known that the genus 

Parapenesia belonging to Pristocerinae has many uniQue characteristics. For 

this reason Parapenesia is treated as a separate taxon in the analysis. 

Twenty-four characters are used in the subfamily level analysis (Table 1 ) . 

Their character states are shown in Table 2. Each data set uti I ized d if-

ferent outgroups, as follows: Data set 1: Chrysididae as suggested by Carpen

ter (1986) and Brothers & Carpenter (1993); Data set 2: a hypothetical 

ancestor, withal I the characters scored as the plesiomorphous states. 

Data set 1 produced the single ~est parsimonious tree (tree length 28. 

consistency index= 0.929. and retention index = 0. 875) (Fig. 14). Of the 24 
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character s studied. 11 were cladistically informative . Data set 2 also 

produced the single most parsimonious tree which presents the same 

phylogenetic pattern as the data set 1 (tree length = 26. consistency index = 

0. 962. retantion index = 0. 933). The following conclusions are consistent to 

both data sets: 1 ) the tree has two major monophyletic groups, (Par apenesia 

(Pristoceninae Afgoioginae)) and (Bethylinae + (Epyrinae + Mesitiinae 

Galodoxinae)); 2) Prosapenesia is sister-group of (Pristoce rinae 

Afgoioginae); 3) Bethyl inae is sister-group of (Epyrinae + Mesiti inae 

Galodoxinae); 4 ) Epyrinae. Mesiti inae and Galodoxinae are shown to form 

remaining eQuivocally resolved clade. The Parapenesia , and subfami I ies Pris

tocera and Afgoioginae form a monophyletic group supported by 5 characters (1. 

13. 15 . 20. 21) . and the subfamilies Bethylinae . Epyrinae, Mesitiinae and 

Galodoxinae by 2 characters (9. 14 ). 

The Parapenesia has the following autoapomorphic characters: scutellum 

broaden and metanotum fused (character 18 ), mesopleura and mesonotum fused 

(character 19). broad and posteriorly rounded propodeum (character 22). These 

are morphologically informative characters to separate it from the other 

subfami I ies. So it may reasonably constitute a separate subfamily. The clade 

( Pristocerinae + Afgoioginae) is characterized by the apomorphic condition of 

character 17 (reduced eyes in the female) . The autoapomorphic character of Af

goioginae is its extremely flat body in the female (character 17) . and the 

analysis did not reveal apomorphic characters for Pristocerinae. However, the 

flat female body is also seen in the genera Thlastepyris and Alongtepyris of 
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Epyrinae. Presumably these extremely depressed form is due to adaptations un

der barks . So this character is not suitable to s upport a separate subfamily . 

Argaman (1988) indicated the following characters to separate Afgoioginae from 

Pristocerinae : 1) PF = 6-3, 3-2; 2) mesosternum without acetabular carina; 3) 

costal margin of pterost igma emarginate; 4) eyes of female large. As for the 

character 2 some other genera of Pristocerinae. e. g. Dicrogenium, also have 

the same condition. Character 3 is variable within the genus. and some species 

have straight costal margin of pterostigma. The characters 1 and 4 presumably 

represent generic level differences. As a cone I us ion, I support the Gordh & 

Moczar hypothesis that the Afgoioginae should be included in the 

Pristocerinae. 

The following 2 characters support the monophyly of Bethyl inae: a strong 

notch on the anterior margin near the base of hind wing (character 11) , 

strongly curved tarsal claws (character 12). The wei I developed median clypeal 

carina which extends a short distance from clypeus to frons is possible 

autoapomorphy. The monophyly of the group (Epyrinae Mes it i i nae 

Galodoxinae) is supported by the proportionately long mesonotum (character 4) . 

but there are no unequivocally shared apomorphies among two of the constituent 

taxa. Two autoapomorphic characters support the subfamily Mesitiinae : strongly 

carinate anteromedian portion of propodeum (character 6) and strong spines of 

posterolateral corners of propodeum (character 7). Two autoapomorphies also 

support the monophyly of Galodoxinae : the large cornicles of the 4th and 5th 

gastral sternites respectivelly (characters 23 & 24). These two taxa may be 
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held to constitute separate subfami I ies. while no unequivocal apomorpies 

emerge for the Epyrinae. 

Nagy (1974) stated that the subfamily Galodoxinae is allied on the ground 

of some features to the fossi I subfamily Protopristocerinae which is very much 

like the genus Pristocera of Pristocerinae but have the winged female. However 

the results of my phylogenetic analysis did not support his view. This sub

family strongly is related to the Epyrinae or Mesiti inae rather than to the 

Pristoce rinae . 

Second cladistic analysis 

Since I did not find any autoapomorphy for the subfamily Epyrinae in the 

previous analysis . I have attempted a reanalysis at the subfamily level . Al

though Evans (1964 ) included Sclerodermini as a tribe in the subfamily 

Epyrinae. taxonomists before Evans, e.g. Kieffer (1914), Berland (1928), 

Kurian (1954), placed at the same level as Pristocerinae, Bethylinae and 

Mesi t i i nae. In the present analysis, the data of the 3 tribes in the sub-

family Epyrinae, Epyrini i, Sclerodermini, and Cephalonomi ini, are added and 

merged the Afgoioginae into the Pristocerinae. The characters and the data 

matrix which are slightly modified from those in the 1st analysis are shown in 

Table 3. Chrysididae is used as an outgroup. 

A cladistic analysis based upon the new matrix generated a single most par

simonious tree (tree length = 34, consistency index = 0. 941, retention index = 

0. 778) (Fig. 15). The phylogenetic relationships among 3 tribes, Mesiti inae, 
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and Galodoxinae are polytomy. But both cla dograms showed that the Scleroder

mini and Cephalonomi ini constitu te a monoph y l etic assemblage by the characters 

27 (loss of occipital carina). The autoapomorphies for Epyri ini are character 

26 (poste rolateral corners of propodeum with a fovea) and Sclerodermini are 

characters 25 (posit ion of eyes), and no exact autoapornorphy is found in 

Cepha I on om i i n i. However, as these autoapomo r ph i es have exceptions, they do not 

seem to guarantee to treat the above tribes as dependent subfami I ies . Some 

species of Epyrinae lack propodeal fovea. but thi s is thought to be the secon

dary lo ss. Eyes situated wei I forward on head ( possi ble autoapomorphy of 

Sclerodermini) are also seen in the Parapenesia and apterous female s of the 

genus Cephalonomia in Cephalonomi ini, but this s tate is thought to be results 

of the specialized body shape caused by the loss of wings and I ife on ground, 

and to be a convergent. The additional potential autoapomorphies of 

Cephalonomi ini are 12-segmented antennae , reduced pal pal segments and absence 

of anal vein. However. these characters are useful in the subfamily Epyrinae 

as wi I I be shown in the analysis of relationships among tribe s. 

The subfamily Epyrinae is morphologically most diverse group in the 

Bethyl idae , and the average size reduces from Epyrini through Sclerodermini to 

Cephalonomi ini . Such a size reduction may be led to many of the degenerative 

specializations in external morphology in each genus of different tribes. 

Tables 4 and 5 show some characters in the genera of epyrine tribes . According 

to the number of apomorphic characters from the Table 5, the Epyrinae are the 

least specialized group, and the Cephalonomi ini are the most specialized . The 
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tend of the spec i alization are: 1) size reduction; 2) reduction in wing veins ; 

3) reduction in the number of antenna! and palpal segments ; 4) loss of wings , 

notau l i and propodeal scu lp ture. treat these taxa as in the subfamily 

Epyrinae rather than as indipendent subfami I ies. 

The deta i I ed phy I ogene ! i c reI at i onsh ips among Epy r i nae , Mes it i i nae and 

Ga l odoxinae wi II be revealed by further studies. Also examining males of 

Parapenesia and Galodoxinae wi I I provide more phylogenetic information. 

2) Tribal and Generic Relationships 

i) Subfami l y Pristocerinae 

The subfamil y Prist ocer inae has been reported to include 20 genera 

(Pa rapenesia is excluded but Afgoiogfa and Parascleroderma are included ). 

After examinations of the material, 

genera are found. 

the following two synonymies and two new 

Dissomphalus Ashmead 

D i ssompha I us Ashmead , 1893. 

Type species : Dissomphalus xanthopus Ashmead , 1893. 

Ecitopria Wasmann, 1899. [Synonymized by Evans, 1955.) 

Thaumatepyris Kieffer, 1910. [Synonymized by Evans, 1964. 
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Glenobethylu s Kieffer , 1910. [Synonymi zed by Evans, 1964 .] 

Parecitorpia Oglobl in , 1930. [Sunonymized by Evans. 1964 . 

Psi lobethylus Kieffer , 1906. Syn. nov . 

The type species of the genus Psi lobethylus, P. luteus Kieffer , is 

examined. General morphology is shown in Figs. 16- 19. The measurements for the 

type specimen of the species are as follows : HL 0. 33 mm; HW 0. 28 mm; LA 0. 45 

mm; LP 0. 19 mm; WPD 0. 15 mm; TL 1. 8 mm. 

Type specimen . Female , Vallolucano (Italy) , V. 1903, Solari. [MCSN]. 

Remarks . New combinations are as follows: Dissomphalus luteus (Kieffer. 

1906 ) comb. nov . and Dissomphalus atriceps (Kieffer . 1910) comb. nov . 

Genus Prosapenesia Kieffer 

Prosapenesia Kieffer, 1910. 

Type species : Prosapenesia lacteipennis Kieffer, 1910. 

Neusakosia Benoit , 1981. Syn . nov. 

Differences between Prosapenesia and Neusakosia are 1) number of man

dibular teeth (5 in Prosapenesia (Fig. 21 ), 3 or 4 in Neusakosia (Fig. 27)) ; 

2) shape of pronotal disc (anterior border emarginate in Prosapenesia (Figs. 

22 & 23); not emarginate in Neusakosia (Fig . 28))(Benoit, 1981). However, 

these are only species or species group level d i fferen ces in compari son wi th 

the other generic characters in the Pristocerinae. So I regard Neusakos i a as a 

junior synonym wi th Prosapenasia . Original description s ugg ests that the genus 

Usakosia Kieffer , 1914. closely resembles the genus Pro sapenesia . Howeve r, 

since the type material of the type spec i es of Usakosia was lost during the 

World War I (Benoit, 1981; Huddleston , personal communication ). I have no 

measures to conclude about the status of this genus. 

The to I I owing two species are removed t rom the genus Neusakosia : 

Prosapenesia princeps (Benoit , 1981) comb. nov. and Prosapanesia schouteden i 

(Benoit, 1981) comb. nov . 

Among the 20 pristocerine genera, 4 genera, Anisobrachium, Apristocera , 

Parapristocera, and Usakosia , are known of ambiguous characters alone charac

ters because of the lack of the types and sufficient descriptions. The genus 

Prisctocera consists of two subgenera, Pristocera and Acrepyris, which are 

separately used in the present analysis. The female characters are omitted, 

because up to the present only genera, namely Atgoiogta, Apenesia, 

Dissomphalus, Parascleroderma , Pristocera. Prosapenesia and Pseudisobrachium, 

have been known of their females (Evans, 1964. 1978; Argaman, 1988 ; Krombein, 

1989) . Thus. in total 17 supraspecific taxa are used in this analysis. 
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Results and Discussions 

Tables 6 and show the chara cters used in this analysis and character 

matrix respectively . Cladistic analysis yielded 3 equally fROSt parsimonious 

trees, of a length of 75, consistency index of 0. 747 and retention index of 

0. 716 (Fig. 48) . One of the 3 trees (tree 2 in Fig . 48) has a zero length in

ternode by ACCTRAN . Fig. 50 show the strict consensus tree from these 2 most 

parsimonious trees . 

The clade ((Dicrogenium Neodicrogenium) Kathepyris) is positioned 

basally , and Pristocera and Acrepyris constitute the earlier branches of the 

c\adogram. After that there is division into two groups : Afgoiogfa , 

Parascleroderma. Prosapenesia and Diepyris , and the lest . The former group 

((( Afgoiogfa t Parascreroderma) Prosapenesia) Diepyris) constitute a 

monophyletic assemblage by the absence of the metacarpus vein of forewing s 

(character 30) , whi \e the latter, which is characterized by the anteriorly 

well produced clypeus (character 3), has 4 unresolved dichotomies . 

Protisobrachium, Pseudisobrachium and Neopenesia constitute 

monophyletic assemblage by the character 16 (notaul i lacking or indistinct) 

and character 40 (3-stalked subgenital plate), and this has sister-group 

relationship to the clade (Dissomphalus Trichisucus). Dissomphalus and 

Trichius constitute monophyletic assemblage by the characters 22 (broader 

and oval shape of gaster), 28 (rounded outermargin of forewings) and 31 

(erect transverse median vein). 

Benoit (1963. 1981) divided Pristocerinae into tree tribes, Dicrogeniini, 
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Pristocerini and Usakos i ini , ba sed mainly on the Afri can mat e rial . But I do 

not re cogni ze tribe s in the subfami I iy for two reasons : fir s t . there ha s bee n 

found no informative character to separate tribes in th is anal ysi s : s eco nd, 

the characters use d in this analysis involved many rever sa ls and parall e l i sms. 

The single tribal character of Dicrogetiini presented by Benoit is a 

synapomorphfor Di c rogenium and Neodicrogen i um (caracter 12 in this analysi s) . 

The group ( (Dicrogenium Neodicrogenium) Kathepyris ) constitutes 

monophyletic assemblage by the shape of parameres (character 44) . However , 

this condition al so occurs in some species of the genus Pri s tocera . 

Pristocera and Acrepyris present some difficulty in attempting to separate 

the two tribes. because they have intermediate species in character composi 

tion between the clade ( (Decrogenium + Neodicrogenium ) t Kathepyris ) and the 

rest . The genus Prosapenesia of Usakosi ini as recognized by Benoit is charac 

teristic in having the following autoapomorphies : head truncate anteriorly 

(character 5), antenna\ sockets reduced (character 6). pterostigma extremely 

large (character 32), radial vein thin and weak (character 33), and posterior 

border of subgenital plate with a tergum (character 43) . However the present 

analysis did not indicate it as a independent taxon. 

Evans (1963) presented the probable relationships among the 8 New World 

species groups of Apenesia and 3 genera, Pristocera , Dissomphalus and 

Pseudisobrachium. He assumed that the 3 genera each may have arisen from a 

different species group of Apenesia . However, my analysis did not support his 

assumption, since the genus Apenesia may be a monophyletic taxon supported by 
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the character 49 (shape of cuspis) . 

I treat Acrepyris as a genus . 

Genus Acrepyris Kieffer gen. rev . 

Acrepyris Kieffer , 1905. 

Type species : Epyris reticulatus Kieffer, 1904. 

Acrepyris: Evans. 1963. [As a subgenus of genus Pristocera. 

Neopristocera Yasumatsu, 1955. [Synonymized by Evans, 1963. l 

This genus is distinguished from Pristocera by the following combination of 

characters in the male : 

Acrepyris 

Antennae long, extending to or 

beyond the posterior border 

propodeum 

Antenna\ funicular segments without 

distinct long erect hairs (Fig. 52). 

Subgenital plate simple (Fig. 54). 
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Pristocera 

Antennae short. not reaching the 

anterior bo r der of propodeum 

Antenna\ funicular segments with 

distinct long erect hairs (Fig. 51). 

Subgeni tal plate deeply divided 

into two lobes (Fig. 53). 

Aedoeagus of gen ita I i a con s ist i nd of 

3 sets of valve s ( Fig. 56 & 57 ). 

Digiti of genitalia forming 

slender , curved rods 

Aedoeagus of genitalia si mple , not 

consist i ng of 3 valve s ( Fig. 55) . 

Digiti of genitalia forming b r oad, 

truncate plate s. 

The genus Acrepyri s is distributed in the New World and the Oriental region 

(few in the eastern part of Palaearctic region), while the genus Pristocera i s 

distributed from the Etiopian to the Oriental regions . 

The following 24 species are removed from the genus Pristocera to the genus 

Acrepyris: A. antennata ( Magretti) comb. nov ., A. armifera (Say) comb. nov., 

A. atra (K\ug) comb. nov .. A. bridwe\1 i (Evans ) comb. nov . A. ca l iforn ic a 

( Evans) comb . nov . . A. chihuahua (Evans) comb. nov., A. cockerel\ i ( Evans ) 

comb . nov .. A. dreisbachi ( Evans) comb. nov . , A. fraterna (Evans ) comb nov . . 

A. hya\ ina (Brues) comb. nov., A. intermedia (Evans) comb. nov. , A. japonica 

(Yasumatsu) comb. nov . A. japonica ishigakiensis (Yasumatsu) comb. nov . . A. 

minuta (Yasumatsu) comb. nov. A. nebulosa (Evans) comb. nov., A. otomi (Evans ) 

comb. nov . , A. pal\ iditarsis (Cameron) comb. nov., A. parkeri (Evans ) comb. 

nov . . A. porteri (Evans) comb. nov, A. quiroga (Evans) comb. nov . . A. sinaloa 

(Evans) comb. nov . . A. tenochca (Evans) comb nov. , and A. varidens ( Cameron ) 

comb. nov. 
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i i) Subfamily Epyrinae 

This subfami l y i s the largest in the Bethyl idae , and contains 43 I iving 

genera grouped into 3 tribes (Evans , 1964 ). After examinationsof sa .. ple 

rna te ria I , arrived at the following conc lusions: (l)Genus Laelius is 

synonymized with Allepyris as Perkins suggested (1976). (2} Genus Procaryo za 

is sy nonymi zed with Anisepyris. (3) Genus Homogrenus i s synonymized with 

Epyris, ( 4 ) Genus Lytepyris is synonymized with Disepyris. ( 5 } Genus Nesepyris 

is synonymized with Allobethylus. (6) Genus Orientepyris is established as new 

to sci ence . (7) Genus Bethylopsis, which has long been unknown of its precise 

taxonomic position, is found to be a member of the tribe Sclerodermini of this 

subfamily, (8} Genus Odontepyris which is sometimes included in this subfamily 

should be moved to the subfamily Bethyl inae , and ( 9 ) Genus Bradepyris is 

provisionally transferred to the subfamily Mesiti inae. 

In total 1 recognize 39 genera . Since the type specimens of the type 

species of 13 genera have been lost, 26 genera are treated in the present 

analysis . 

Genus Laelius Ashmead 

Lae I ius Ashmead. 1893. 

Type species: Lae I ius t r ogode rma tis Ashmead 
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Para lael ius Kieffer , 1906. [Synonymized by Musebeck & Walkley , 1951 .) 

Allepyris Kieffer. 1905. [Provisinally synonymized by Perkins , 1976. Syn . 

nov . 

Remarks. Perkins (1976) suggested that the genus Allepyris is a junior 

sy nonym of Lae I ius. and Medvedev ( 1978, 1988) and Tach i kawa ( 1980 ) fo II owed 

his view. In fact these are sep atated only by the size of pterostigma. also 

accept Perkin s' suggestion . The following 5 species are transferred to the 

genus Lael iu s: L. berlandi ( Benoit ) comb. nov., L. mesitioides ( Duchaussoy ) 

comb . no v., L. microneurus (K i effer) [Provisionally transffered to the genus 

Lael ius by Perkins. 1976. comb. nov.], L. ruficrus (Kieffer) comb. nov .. and 

L. set icorni s (D uchaussoy) comb. nov . 

Genus Epyris Westwood 

Epyr is Westwood . 1832. 

Type species : Epyris niger Westwood 

Dolus Motschulsky , 1863. [Synonymized by Krombein, 1987.] 

Muellerella Saussure, 1892. [Synonymized by Evans , 1964.] 

Parepyris Kieffer , 1913. [Synonymized by Evans , 1964.) 

Psi lepyris Kieffer , 1913. [Synonymized by Evans, 1964.] 

Artiepyris Kieffer , 1913. [As subgenus of Epyris . Synonymized by Evans, 1969.] 

Calyoza Westwood , 1837. [Synonymized by Krombein , 1992.] 
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Calyozella Enderlein. 1920. [Synonymized by Krombein. 1992. l 

Paracalyoza Cameron. 1909. [Synonymized by Krombein , 1992. J 

Pseudocalyoza Turner. 1915. [Synonymized by Krombein. 1992. J 

Homoglenus Kieffer, 1904. Syn. nov . 

Remarks . The generic character of Homoglenus is the presence of nebulous 

m-cu vein of forewings (Figs. 63- 65 ) and no other distinct character to 

separate it from Epyris in known . This condition may not be useful to separate 

the genera, since the vein is completely absent to weakly recognizable in 

Epyris . The extremely long parameres of male genitalia of Homoglenus (Benoit, 

1957) also s uggest that this is phy1ogenetically related to the dodecatomus-

group or staphyl inoides-group of the genus Epyris . The 7 species including 

a fossi 1 species are transferred to genus Epyris : E. bifossatus (B rues ) co mb. 

nov .. E. indicus (Kieffer) comb. nov.. E. montanus Kieffer comb. rev. E. 

punctatus (Kieffer) comb. nov., E. quadripartitus (Benoit) comb. nov . E. 

sanctus (Turner) comb. nov. , and E. tripartitus (Kieffer) comb. nov . 

Genus An isepyris Kieffer , 1905 

Anisepyris Kieffer. 1905. 

Type species : Epyris amazonicus Westwood 

Lophepyris Evans, 1959. [As subgenus of Rhabdepyris . Synonymized by Evans, 

1964. ] 

Proca lyoza Kieffer, 1905. Sy n. nov. (Provisional) 

Remarks. The genus Procalyoza is distinguished from Anisepyris by ramose 

antennae ( Fig. 67) and glabrous eyes. However, these should not be rei iable 

generic characters to define the genus as Krombein ( 1992) synonymized Calyoza. 

Calyozell, and Paracalyoza with Epyris and also Evans suggested ( 1964 ). P. 

westwoodi (Figs . 66-68) is provisionally transff e rred to the genus Ani sepy ri s : 

A. westwoodi (Cameron) comb. nov. 

Gen us Disepyris Kieffer 

Dise pyris Kieffer, 1905. 

Type species: Disepyris rufipes Kieffer 

Lytepyris Kieffer , 191 3. Syn. nov . 

Remarks . A direct comparision between Disepyris rufipes and Lytepyris 

biscrensis (both are type species of respective genera ) indicated no generi c 

level difference . Two species, L. afer (Magretti) and L. biscrensis ( Kieffer) 

which is originally described as a Epyris , are moved to the genus Disepyris: 

D. a fer (Magrett i) comb. nov . . D. biscrensis (Kieffer) comb. nov . 



Genus Allobethylus Kieffer 

Allobethylu s Kieff e r . 1906. 

Type species: Allobethylus multicolor Kieffer 

Nesepyri s Bridwell , 1920. Syn. nov . 

The genus Allobethylus which consists of a single species. A. multicolor, 

is recorded from Papua New Guinea, and genu s Nesepyris. consisting of 4 

species. from the North to Central Americas and the Hawaii Islands. In his 

1920 paper. Bridwell indicated that the characters that separate Nesepyris 

from Allobethylus as follows : 1) eyes with hairs, 2) submedian cell c losed. 3) 

stigma weakly developed, 4) fossae of scutellum different, and 5) propodeum 

with a single imperfect median carina. 

However . characters 1), 4) and 5 ) are only species level differences in 

the Epyrinae, character 2 is errounesuly cited . and the submedian cells are 

opened at the tip of anal vein in both genera. The character 3) is 

constitunious: both genera have more or less small pterostigma . For the rea so n 

above mentioned, there is no distinct character to separate these genera, so I 

regard Nesepyris as a junior synonym of Allobethylus. 

The fo I I owing species are transferred to the genus Allobethylus: A. an-

telleanus (Evans) comb. nov. , A. ewa (Bridwell) comb. nov .. A. floridanus 

(Evans) comb. nov., and A. vi rginianus (Evans) comb. nov . 
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Genus Bethyl ops is Fouts 

Bethylopsis Fouts, 1939. 

Type species: Bethylopsis fullawayi Fouts 

Remarks . This genus is firstly described by Fouts in 1939 from the Mar-

rque sas Islands. However . its pre cise taxonomic pla ce has long been unknown. 

have examined the type species. B. fullawayi , which is deposited in the col

lection of the Bernice P. Bishop Museum , and concluded that this genus should 

be placed in the tribe Sclerodermini of the subfamily Epyrinae. This genus is 

closely related to the genus Allobethylus , but is separated from the latter by 

the reduction in wing size and absence of natauli (Figs. 85-88). 

The measurements of the type ( female ) are as foil owes: HL 0. 37 mm: HW 0. 65 

mm: LE 0. 23 mm: LA 1. 05 mm : LPO 0.35 mm: WPO 0. 38 mm : FWL 0. 63 mm: TL 3. 0 mm. 

Genus Odontepyris Kieffer 

Odontepyris Kieffer. 1904 

Type species: Odontepyris flavinervus Kieffer 

Remarks. Although Gordh & Moczar (1990) included this genus in the sub-

family Epyrinae, I followed Kieffer (1914) and Evans (1964) who assigned it to 

the subfamily Bethylinae . 
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Genus Bradepyris Kieffer 

Bradepyris Kieffer, 1905 

Type species: Bradepyris apterus Kieffer 

Remark. This genus consists of 5 species , of which a single species B. in

ermis is examined (Figs 89-96). The following characters suggest that this 

species belongs to the subfamily Mesiti inae though this has few punctures on 

the surface of head and alitrunk: 1) posterolateral corners of propodeum with 

a short . but distinct spine; 2) 2nd gastral tergite large ; 3) basal median 

portion of propodeum with a carina which extends to the metanotum; 4) eyes 

strongly convex and with erect hairs ; 5) notaul i large and strongly curved 

outward. 

index 1. 000. retention index 1. 000) (Fig. 97) . The tree indicated Epyrinae as 

the sister-group of (Sclerodermini Cephalonomi ini ). This phylogenetic 

relationship essentially supports the tribal phylogeny proposed by Evans 

(1964); he divided Epyrinae into 3 tribes, Epyrini as a generalized element 

and both Scleroderminin and Cephalonomi ini as specialized stocks. The cIa de 

(Sclerodermini Cephalonomi ini) is supported by 2 synapomorphic character 

states: trancate median lobe of clypeus (character 2) and loss of occipital 

carina (character 4). Sc lerodermini and Cephalonomi ini were each found to 

possess un iquely derived character states, demonstrating that each is 

monophyletic . Character 3 (position of eyes) supports the monophyly of the 

tribe Sclerodermini . Two autoapomorphic states support the monophyly of 

Cephalo nomi ini: reduction of antenna I segments (character 1) and reduction of 

segme nts of labial palpi (character 6). The monophyly of Epyrinae is supported 

by the presence of fovea at the posterolateral corners of propodeum (character 

As I could not examine the type species, B. apterus, of which the place 8). 

of type deposition is not known, 

of Mesi t i inae. 

provisionally treat this genus as a memb e r 

Results and discussions 

Analysis of relationships among tribes 

Table 8 shows chatacters used in this analysis and Table 9 character 

matrix. The single most parsimonious tree was found (length • 16, consistency 
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The autoapomorhic states for Sclerodermini (character 3) and Epyrinae 

(c haracter 8) are relatively weak. Chatacter 3 is also seen in some apterous 

females of the genus Cephalonomia, though this is thought to be convergently 

developed. Some species of Epyrinae have the propodeal foveae that are secon

darily reduced. The average size reduces from Epyrini through Sclerodermini to 

Cephalonomini. and such a size reduction should be related to the degenerative 

specialization in external morphology. Observed specialization are: 1) size 

reduction; 2) reduction in wing veenation; 3) reduction of the number of an-
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tennal and pal pa l segments; and 4 ) loss of wings, notaul i and propodeal 

sculpture . 

Analysis of relationships among genera in Epyrini 

Thirteen genera are used for the analysis . Table 10 I ists characters and 

their sta t es and Table 11 presents data matrix used in the analysis . 

The analysis results in 11 equally parsimonious trees ( tree length 44, 

consistency index • 0. 750, retention index • 0. 593) . These data provide sup

ports for several competing hypothes es about phylogenetic relationships within 

the Epyrinae. Figs. 98 c-e, show the strict, Adams, and 50% majority consen

sus trees of 11 equally parsimonious trees . Despite the competing hypotheses 

that merit consideration , the following conclusions are consistent for all 

cases : 1) Holepyris and Lael ius constitute monophyletic assemblage by 

characters 24 (weak ly concave anterior margin of forewings) and 25 (position 

of pterostigma ); 2) ((Aspidepyris Bakereil Ia) t Calyozina) constitutes a 

monophyletic assemblage by character 20 (large scutellar pits) ; 3) Aspidepyris 

and Bakeriella constitute a monophyletic assemblage by character 22 (presence 

of a blunt short tooth at posterolateral corners of propodeum) . As for the 

Adams consensus tree, the clade (Epyris lsobrachium Trachepyris) is 

characterized by the apomorphic condition of character 11 (long pronotal disc 

in the females). This clade and the clade ((Aspidepyris Bakeriella) 

Calyozina) each form a monophyletic group supported by character 20 (presence 
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of the scutellar pit s) . 

Analysis of relation s hips among genera in Sclerodermini 

Nine genera in the tribe are used for the analysis. Table 12 lists charac

ters and their pol a I i tie s and Table 13 presents data matri x. Exact analysis of 

the matrix in Table 13 res ulted in one cladogram (Fig. 99) . Tree length is 36 , 

with a consistency index of 0. 778 and retention index of 0.692 . The 

Nothepyris, Chi lepyris. and (Thlastepyris Alongatepyri s) are positioned 

basally , and after that there is a division into Allobethylus and the rema in-

ing 4 genera . However . these relationships involved many reversed character 

transformations. Bethylopsis may be the sister-group of (G ienosema 

(Lepidosternopsis t Sc lerodermus)) , but no autoapomorphy has been revealed fo r 

this genus in the present analysis . Sclerodermus and Lepidosternopsis con

stitute a monophyletic assemblage by the characters 18 (absence of lateral and 

transverse carinae of propodeum) and 19 (absence of transverse carina of 

propodeum) , and this has sister-group relationship to Glenosema . 

Thlastepyris and Alongatepyris constitute a monophyletic assemblage by the 

chartacters 24 (extremely short median eel I of forewings ) and 27 (extremely 

depressed body shape). These genera closely resemble to each other, but the 

former differs from the latter in having short marginal and median veins , and 

lacking costal cell in forewings. 
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Analysis of relationship among genera in Chephalonomi ini 

Five genera are used for the analysis. The characters and their 

polarities, and data matrix are shown in Tables 14 and 15, respectively. Two 

most parsimonious trees were found (tree length 17. consistency index 

1. 000. retention index 1. 000) (Fig. 100-a, -b) . Fig. 100-c shows the strict 

consensus tree from these most parsimonious trees. The genus lslael ius is 

positioned basally , and after that there is a basal polytomy involving 

Plastanoxus. Prolops, and the clade (Cephalonomia + Acephalonomia) . lslael ius 

was found to posess one autoapomorphic character , broad basal vein (character 

12). Character 14 ( the shape of paramere) supports the monophyly of 

Plastanoxus. Six autoapomorhies also support the monophyly of Prolops : 

3 segmented maxi I lary pal pi (character 1) ; the shape of front of head 

(character 4); moderately convex eyes (character 5); absence of parapsidal 

I ines (character 6); the shape of scutellum (character 7); absence of scutel 

lar pits nor groove (character 8). Two synapomorphic conditions support the 

clade (Cephalonomia + Acephalonomia): the position of pterostigma (character 

9) and absence of radial vein (character 11). Genus Acephalonomia has an 

autoapomorphic character state. 9-segmented antennae , while no unequivocal 

autoapomorphies were obtained in Cephalonomia . Genus lslaelius seems to occupy 

an intermediate position between Sclerodermini and Cephalonomi ini . The 

Pro lops is the most specialized genus in Epyrinae since this has much more 
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apomorphic character states. 

iii) Subfamily Mesiti inae 

The subfamily Mesiti inae is a compact and less diverse group , including 12 

genera. re stricted to the Ethiopian, Palaearctic and Oriental regions . 

The genus Codorcas is excluded in this analysis , si nce it is regarded as a 

provisional synonym of Heterocoelia . The monotypic genus Codorcas (type: C. 

cursor) is separated from Heterocoel ia by the reduction of median and discal 

carinae of Propodeum. There is. however. a possibi I i ty that this is not genus 

level but only species-specific characteristic. 

The genus Bradepyris is transeferred subfamily Epyrinae. 

Results and di sc ussions 

Characters refferred to in the generic diagnoses for the genera are sum-

marized in Tables 16 and 17 . Six equally most parsimonious trees. of which 

one had a zero length internode by ACCTRAN (tree 6 in Fig . 101), were obtained 

from the data; tree length is 21. consistency index 0. 905 and retention index 

0.889 (Fig. 101). Fig. 102 shows the strict consensus of alI 5 trees. The fol

lowing conclusions are consistent: 1) The cladogram has a polytomy involving 

(Anaylax + Pseudomesitius), Bradepyris. and the remaining 9 genera; 2) Anaylax 

and Pseudomesitius constitute monophyletic assemblage by character 11 
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(parapsidal furrows absent or indistinct) : 3) Parvoculus and Pi lomesitius 

constitute a monophyletic assemblage by character 12 (scutellum extremelly 

convex dorsally); 4) The presence of longitudinal furrow of propodeum 

(character 13) support the monophyly of Bradepyris , although the phylogenetic 

position is ambiguous: 5) Nine genera excluding Anaylax, Pseudomesitius, and 

Bradepyris were found to possess synapomorphies: head strongly punctate 

(character 2). median longitudinal furrow on pronotum completely developed 

(character 8). However. further studies are needed to determine the 

phylogenetic relationship in detai I and reexamine the complete framework of 

genera. 

Nine 

however. 

genera 

iv) Subfamily Bethyl inae 

have been known in this subfamily. In this paper, 

genera Anoxus and Eupsenella are synonymized with Bethylus and Lytopsenella 

respectively. The genus Tr issomalus which is included in the subfamily 

Epyrinae in the I ist by Gordh & Moczar (1990) is presumably a synonym of the 

genus Odontepyris. 

Bethylus Latrei lie 

Bethylus Latrei lie. 1802. 
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Type species: Omalus fuscicornis Jurine 

Perisemus Foerster. 1856. [Synonymized by Kieffer , 1905. l 

Ep i semus Thomson , 1862. [Synonymized with Peri semus by Ashmead . 1893 . l 

Digoniozus Kieffer. 1905. [Synonymized by Evans , 1962. l 

Anoxus Thomson, 1862. Syn. nov. 

Anoxys Dalla Torre. 1898. [Unjustified emendation.) 

Remarks . Anoxus (Figs. 103-105, 108) differs from Bethylus only in haired 

eyes and relatively more produced antenna! sockets. These cond i tions. however , 

indicate only species level diferences within genus in the taxonomy of 

Bethyl idae . The following 3 species are moved to the genus Bethylus : B. boops 

(Thomson) comb. nov . B. coniceps (Kieffer) comb. nov , and B. pi losus 

(Kieffer) comb . nov. 

Genus Eupsene I I a Westwood 

Eupsenella Westwood. 1874. 

Type species: Eupsenella agi I is Westwood 

Lytopsenella Kieffer. 1911. Syn. nov. 

Remarks. Differences between genera Eupsenella and Lytopsenella are 

slight: only the shape of marginal eel I of forewings is different but this has 

no significance in separating the genera. The marginal cells of E. agi I is 
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(type spec i es of Eupsenella) are variable in shape, presenting intermediate 

conditions between them. Kieffer's explanation and Figure 193 for Lytopsenella 

in "Das Tierreich " is incorrect as Evans pointed out (1964) . The following 5 

species of which 3 are fossil species preserved in the Baltic amber are tran

seferred to the genus Eupsenella: E. crastina (Brues) comb. nov .. E. herbsti 

(Kieffer) comb . nov, E. setigera (Brues) comb. nov .• E. simplex (Brues) comb. 

nov . . and E. testaceicornis (Kieffer) comb. nov. 

Three fossi I species designated by Brues (1923) were originally placed in 

the genus Sierola. and were later transferred to the genus Eupsenella by him 

in 1933. In 1958. however , Evans placed them in the genus Lytopsenella . 

Results and discussions 

Characters reffered to in the generic diagnoses are included in the I ists 

comprising Tables 17 and 18. Cladistic analysis using the data matrix yielded 

8 equally most parsimonious trees (Fig. 113), of length 36. consistency index 

0.861. and retention index 0. 615. One of the 8 trees (tree 8 in Fig. 113) had 

a zero length internode by ACCTRAN . Fig. 114 gave the strict consensus of all 

8 trees. The Eupsenella is placed basally, and after that there is a basal 

polytomy involving Bethylus, Sielora, Goniozus, Prosierola, and Odontepyris. 

These 5 genera were found to possess 4 synapomorphies: maxi I lary palpi with 5 

segments (character 2). notaul i absent (character 3), pterostigma broad 

(character 15). and marginal cell opened (character 20) . while there is only 

one autoapomorphy (hind trochanthers with spine; character 24) in Eupsenella. 
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The shape of ba sal vein ( character 18 ) i s another possi b l e apomorphi c cha rac

ter for the genus. but this may have convergently occurred in Bethylu s. 

It is highly possible that Prosielora is the sister-group of Odontepyr i s 

since 5 of the 7 trees i ndicate the clade ( Prosierola t Odontepyr is). The 

long median carina of head (character 6) is a possible synapomorph y for these 

genera . The geographical distribution of these genera is allopatr i c ; 

Prosielara is distributed in the New World . while Odontepyris in the 

Ethiopian. Oriental, and southern Palaearctic Regions . Judg i ng from the 

original description . Prosierola mordavica Nagy, 1976 from Mordavia , Ea s t 

Europe, should be synonymous with Odontepyris . 

The following characters support the monophyly of the genus Bethylus : an 

tennae with 12 segments ( character 1). labial palpi with 2 segments ( cha r acter 

3) , head rather flat and rectangular (character 4) , anterior border of clypeus 

broadly rounded (character 5). basal vein meeting subcosta based of stigma by 

about length of stigma (character 17) , and anal and transverse median veins 

angulate (characters 19) . 

Odontepyris. Prosierola and Goniozus were each found to possess uniquely 

derived character conditions demonstrating that each genus is monophyly . The 

autoapomorphy for Odontepyris is character 11 (presence of a pair of pits in 

basal outer portion of propodeum), that for Prosielora is character 10 

(presence of a pair of pits of basal inner portion of propodeum). and that for 

Goniozus is character 16 (large and triangular prostigma) . However. the 

Present analysis did not reveal any unequivocal apomorphic character condition 
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for Sielora. 

Evans ( 1 978) estab I i shed tribes. Bethyl ini and Sielonini, in this 

subfamily. However . the present results did not support his system. The ge nus 

Bethylus, although having much more apomorphic characters. is not c I ear I y 

separated as the sister-group of a II the other genera combined . On the other 

hand, Eupsene II a is separated from the other 5 genera . But I d i d not estab-

I ish a new tribe for this genus since this subfamily consists of compact 

genera in morphology . Eupsene l la is the most primitive of the Bethylinae with 

respect to the wing venation, pal pal formula , and presence of notaul i. 
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Zoogeog raph ical synopsis 

The number o f described species in each genus is shown in Appendix I I 

in this part. The numbe r of genera in each subfamily is presented in Table 18. 

The subfami l y Pristocerinae has the highest genus number (16 genera ) in 

the Et hiopian region , followed by 9 genera in Oriental region. The Ethiopian 

region has also abundant endemic genera: the following 11 genera are 

restri c ted to this region : Afgoiogfa, Afrocera. Apristocera, Dicrogenium, 

Diepyri s , Kathepyris, Neodicrogenium, Parapristocera, Prosapenesia, Trichiscus 

and Usakosia . Apenesia. Dissomphalus. Parascleroderma and Pseudisobrachium are 

widely distibut ed in the world . The distribution patt e rn of Pristocera and 

Acrepyris is principally allopatric: Acrepyri s is mostly distributed in the 

New World and a few species in the Oriental and southeast Palaearctic reg ions , 

while Pr istocera occurs in the Ethiopian and Oriental regions . 

The Oriental region has the highest genus number in Epyrinae . In the 

tribe Epyrini , the Oriental region is richest in gunus number (16 genera ), and 

the Ethiopian region is second richest (13 genera). However , not a few genera 

have been left without taxonomic rev is ions . The Sclerodermini is distributed 

evenly at generic level in the world . I n specific I eve I , however , the genus 

Sclerodermus has abundant in the Palaearctic region and the Oceania . 

Chilepyris is restricted to the Australian (New Zealand) and the southern 
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Neotropical (Chi I e) regions. No record for the tribe Cephalonomi ini has been 

known in the Austral ian and the Ethiopian regions. 

The distribution pattern of the Mesiti inae is unique in Bethyl idae: 1) It Relationships between phylogeny and hosts 

has not been found in the New World and the Austral ian region; 2) The largest 

generic diversity is seen in the Palaearctic region. Little has been known about the hosts of Bethyl idae except for few special 

The subfamily Bethyl inae has been recorded from all zoogeographical 

regions. The genus Bethylus is principally distributed in the Palaearctic 

and Nearctic regions. Two closely related genera Prosierola and Odontepyris 

show allopatric distribution pattern: Prosierola is distributed in the New 

World and Odontepyris in the Ethiopian, Oriental and southern Palaearctic 

regions. The genus Eupsenalla is restricted to the Austral ian and southern 

Neotropical regions. This distribution pattern seems to indicate the AS groups 

firstly designated by Hennig (1960). However fossi I species were found in the 

Eurasia in the OJ igocene (Brues, 1923). 

The New World has a few endemic genera, only three (Thlastepyris, Alon-

gatepyris and Nothepyris) in the Neotropical region and no endemism is known 

for the Nearctic region. On the other hand, the Ethiopian and Oriental regions 

have many endemic genera. 16 and 5 respectively. Thirteen genera occur in 

the Australian region. However, fewer faunal surveys may have been carried out 

in the tropics such as the Austral ian, Oriental and Ethiopian regions compared 

with the Palaearctic and Nearctic regions. Intensive studies in the tropics 

will give us much more exact information about diversities at species and 

genus level. 
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genera which seem especially useful for biological controls. However, it is 

known that pristocerine and epyrine species are parasitic on the larvae or 

pupae of Coleoptera, and Bethyl inae on the larvae of Lepidoptera. The remain

ing subfami I ies have not been known for their hosts. The host-parasite as-

sociations are presented in Table 19 mainly based on Tachikawa (1980, 1985) 

and Evans (1978) . Some possible assosiations are omitted in this table . For 

example, Holepyris and Goniozus can Jay eggs to other orders of insects under 

experimental conditions, but this is not cited because incompletenessof 

information. 

The present results suggest the relationship (Pristocerinae + (Epyrinae 

Bethyl inae)). As mentioned above, both Pristocerinae and Epyrinae parasitize 

coleopteran larvae, and Bethyl inae as lepidopteran larvae. Therefore, given 

the present phylogenetic analysis may be correct then it is suggested that the 

host preference by Pristoceriae and Epyrinae is plesiomorphic and that by 

Bethyl idae is apomorphic (Fig. 115). 
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New format keys to t he sub fami I ies and genera in the world 

No taxonomic key has been pub\ i shed in Bethyl idae of the world since Kief -

fer (191 4 ). Unfortunately, Kieffer's key includes inadequate and erroneous 

de scr iptions , and some of his genera actually belong to other fami I ies or in-

adequate subfami I ies, and many generic names have proved to be synonyms . 

Therefore I present here new format keys of Bethylidae for testing and criti

ca I comments. 

The zoogeographical distributi on for each genus i s shown in parentheses. 

The abbreviations of zoogeographic r eg ions are as foll ows: PAL. Pa laearcti c 

region; OR\ , Oriental region ; AUS. Austral ian region ; ETH, Ethop ian region ; 

NEA . Nearctic region; NET . Neotrop ical region. Ambiguous genera . fo r most of 

which the type s were lost, are excluded in the keys to avoid the unnecessary 

co nfusions . 
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Key to subfami I ies of Bethy\ idae 

1. Propodeum with distinct spines at dorsal posterolateral corners; 2nd 

gastral segment large , accounting for considerably more than half the 

length of the gaster in dorsal view (Figs. 118, 119 ) .. ••••••••••••••• 

································ ·· ·························Mesitiinae 

Propodeum without sp in e at dorsal poste rolateral corners; 2nd gastral 

segment much small e r. accounting for much le ss than half the l ength 

of the gaster in dorsal v iew ........................ .. . .. ....... . . 2 

2. Fifth gastral s t ernite with a pa i r of large cornicles (Fi gs. 136. 137) 

···································Galodoxinae [known from female only] 

Fifth gastral ste rn ite simpl e. without modification····················3 

3. Propodeum oval in dorsal view, distinc\y wider than long ; mesonotum and 

me sople uron also fused ( Fig . 120) ·· · ································· 

.. ................. Parapenesi inae subfam. no v. [known from female only] 

Propodeum more or lee rectangular , longer than wide ; mesonotum and 

mesop\euron not fu sed ·· ........................ ••••••••••• ......... ··4 

4. Metanotum of male well developed ; scutellum and propodeum not nearly in 

contact medially ; metanotum with a small fovea at middle; females 

completely apterous . with the eyes smal I to absent; eye height at most 

0. 25 x head width (F ig . 117 ) ·····························Pri stoce rinae 

Metanotum much reduced in both sexes; the scutellum i n contact with the 

propodeum medially or nearly so; metanotum without fovea medially ; 
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females alate. brachypterous. or apterous; eyes large, eye height 

more than 0. 30 x head width (F igs . 123-1261 ·················· ···· ····5 

5. Basal vein simp le , not giving rise to a vein or stub (F ig . 123: with 

few except io n): claws weakly to moderately curved; frons without 

longitudinal median carina or polished streak extending from clypeus 

•••••••••••••••••••• • • • •• • • •• • • • • • • • • • • • · • • · • • • • • • • • • • • • • • • • • •Epyr i nae 

Basal vein givi ng rise to a vein (Fig. 1271 : claws s trongly curved; frons 

usually with a longitudinal median carina or polished streak 

extending for a short distance from clypeus ·················Bethyl inae 
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Key to the genera of Pristocerinae 

(Mal e) 

1. Subgenital plate deeply divided into two lobes··· ··········· ········2 

Subgenital plate simp le . posterior border at most weakly concave. and 

never deeply divided into two lobes·······························6 

2. An acute spine present at gena of head in lateral view· ·········· ··· 3 

Genal area without spine········································ ····4 

3. Mandibles sickle-shaped ·························· ··Dicrogenium [ETH) 

Mandibles more or le ss triangular with teeth on masticately margin··· 

.•••••••••. ···································Neodicrogenium [ETH) 

4. Mandibles sickle-shaped. with only 2 apical teeth·····Diepyris [ETH) 

Mandibles triangular with 3-6 teeth·································5 

5. Cubital and subdiscoidal veins reaching the wing margin············ 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • · • • • • • • • • • • • • • • • • • • • • • · Kathepyr is [EYH) 

Cub ital and s ubdisco ida l veins not reaching the wing margin······· 

· ········································Pri stocera [ETH, ORI , PAL] 

6. Head truncated anteriorly ; pterostigma exceptionally large; posterior 

border of subgenital plate with a tergum····· · Prosapenesia [ETH) 

Head not truncated anteriorly; pterostigma moderate in size or 

absent; posterior border of subgenital plate simple , without a 

tergum· •••••••••••• •••••••••••••••••••••••• •••••••• ··············7 

7. Pterostigma absent·································Calopenesia [ORI) 
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Pterost igma present ••••••••••••••••••••••••••••••••••••••••••••••• ·8 

8. Second gastral tergite with a pair of spots , pits or depressions 

; posterior border of 2nd gastral tergite without modification; 3rd 

tergite simple······················•Oissomphalus [PAL. OR!, ETH. NEA, NET] 

Second gastral tergite without modification, but posterolateral border 

strongly concave; 3rd tergite with a pair of spots 

·······················································Trichiscus [ETH] 

Both of 2nd and 3rd abdminal tergites simple, without modification····9 

9. Propodeum long, more than twice as long as wide; scutellar disc elongate, 

more than twice as long as wide·························•Afrocera [ETH] 

Propodeum much less than twice as long as wide; scutellar disc shorter, 

less than twice as long as wide···· ····················· ············10 

10 . Anterior border of clypeus trapezoidal and truncate apically ; eyes 

densely covered with hairs; genitalia with the parameres deeply 

divided into two lobes·········· Pseudisobrachium [PAL, OR!, ETH, NEA, NET] 

Clypeus not trapezoidal nor truncate apically; eyes glabrous. or only 

scattered with short hairs; genitalia with parameres not deeply divided 

into two lobes (except for Neopenesia)·····························11 

11. Notaul i absent or nearly so····· ···················· ················12 

Notaul i complete or nearly so·· .. ···································13 

12. Clypeus produced ; head longer than wide; pronotum usual in size; 

paramere simple, not divided into two lobes······················· 

•••••••••••••••••••••••••••••••••• ·········Prot isobrachium [ETH, OR!] 

so 

Lateral borders of anterior margin of clypeus not remarkabl y pr odu ced ; 

head wider than long ; pronotum extremely short ; genitalia with 

paramere deeply divided into two lobe s ·············· Neopenes i a [OR! ] 

13. Ocelli small . forming a flat triangle, situated almo s t nea r the occipita l 

border ; metacarpus vein absent····································14 

Ocelli larger , more or less forming a right triangle , situated far from 

the occipital border ; metacarpus vein present·····················15 

14. Anterior border of clypeus with a single median projections ··········· 

•••••••••••••••••••••• ··········Parascleroderma [PAL, OR! , ETH, NEA, NET] 

Anterior border of clypeus with 3 smal I projection·····Afgoiogfa [ETH] 

15. Median lobe of clypeus depressed near the antenna! insertions; cuspis 

simple, not divided or setose; paramere consisting of 3 valves··· ···· 

········ ············ ·······················Acrepyris [PAL, OR!, NEA , NET] 

Median lobe of clypeus not depressed near the antenna! insertions; 

cuspis divided into a simple dorsal and a setose ventral arm (except 

in a few species); paramere simple, not consisting of 3 valves···· ···· 

••••• •• •••• ••••••••• ••• ·············Apenesia [PAL, OR!, AUS, ETH, NEA, NET] 

(Female; known in 8 genera only) 

1. Body extremelly flat dorsoventrally ································2 

Body at most only weakly flattened···································3 

2. Base of pronotum in contact with base of scutellum in dorsal view····· 
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••••••• ••••••••• •• ••••• • • •• ···· Parascleroderma [PAL, ORL. ETH. NEA . NET] 

Pronotum not in contact with scutellum in dorsal view ................ . 

•••• ••• • •• ...... •••• ..... . ....... .... ....... . .... .... Afgoiogfa [ETH] 

3. Propodeum strongly constricted at its anterior end, where it forms a 

pair of smal l processes which embrace the apex of the e longat e 

mesonotum • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ·4 

Propodeum not constricted at anterior end, broad ly in contact with the 

mesonotum • •• • • •••• • ••• •••• ••••• ••• •••••••• ........ •••• ••• • •••• ·5 

4. Tip of median lobe of clypeus truncate and thickened: eyes absent····· 

••••• •••••• •••• •• • • .... ••••••••••• •• ••••••• ······Prosa penes i a [ETH] 

Tip of median lobe of clypeus not thickened: eyes present·············· 

• • • • • • • • .. • • • • • • • • • • .... • • • • Pseud i sob r ach i urn [PAL. OR I, ETH , NEA, NET] 

5. Me so pleura very small in dor sa l view: p ropode um nearl y 

parallel-sided. at most weakly constricted·· ···· .. •••••••••••••••••• • 

• • ••••••••••••••• ............... ·O issomphalus [PAL. OR I, ETH, NEA, NET] 

Mesopleura st rongl y developed in dorsal view : propodeum with 

a distinct constriction at the spirac l es· ·· ··· ·····················6 

6. Propodeal constriction strong; ma x imum width of propodeum at l east twi se 

at constriction : eyes large , consisting of more than 15 facets ......... 

............. Pristocera [PAL, OR I , ETH] or Ac repyris [PAL, OR I , NEA. NET] 

Propodeal constriction less st rong , maximum width of propodeum le ss than 

twice that at constr iction: eyes small. consisting of less than 15 facet s 

............................ •••• .... Apenesia [PAL, OR I, AUS, ETH, NEA. NET] 
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Key to the genera of Epyrinae 

1. Antennae with 13 segments (3rd segment very smal I but visible in some 

species): clypeus with a projecting median lobe: eyes situated 

laterally on head: PF= 6-5. 3-2····· ... ......... 2. (Tri be Epyrini) 

Antennae with 13 segments: clypeus short, truncate : eyes situated 

forward on head: PF= 6-5. 3-2•••••••••••13 (Tribe Sclerodermini) 

Antennae with 12 segments or less : clypeus short. truncate : eyes 

situated laterally on head (with few exceptions of apterous females) 

: PF= 5-3, 2-1•· .. ••••••••••••• .. · ······ 21 (Tr ibe Cephalonomiini) 

2. Scutellum with a pair of basal pits, either completely separate or 

con nect ed by a very thin and shallow I ine• ·· ·· ······ ······ ··· ·····3 

Scutellum basally with a transverse, undivided groove . that is straight 

or deflected backward at each end, sometimes broadened at each end, 

but in this case the termini sti I I connected by a deep groove· ····· 8 

3. Antenna! scapes with strong setae: mandibles long , forming a straight 

shaft wit h apical blunt tooth .............. Trachepyris [ETH, ORI] 

Antenna! scapes without distinct large setae: mandibles shorter , more 

or less triangular····· .. · ··· ·•••••oo•••••oo o ooo••···· .. ········ ·4 

4. Pronotal disc transversely carinate in front: scutellar pits large 
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······················ · ······················Baker iella [NEA, NET] 

Pronotal d i sc simple without a transverse carina anteriorly•••••····5 

5. Pronotum with strong anterior and lateral emarginations; anterolateral 

corners strongly angulate···························Calyozina [ORI] 

Propodeum not distinctly emarginate anteriorly and laterally ; antero 

lateral corners rounded, not forming an angle in lateral view······6 

6. Pronotum with its posterior part elevated and prolonged arcuately 

backward so as to over I ie the base of the mesoscutum· • • • • • • • • • • • • • • 

•• •••••••••••••••••••••••••••• •••••••••••••••••••• • ·····Asp i depyri s 

Pronotum with it s posterior margin simple. not prolonged backward s o a s 

to over I ie the base of the me s oscutum····························7 

7. Notaul i absent··························lsobrachium [PAL. OR I, ETH ] 

Notaul i present···· .. ···················Epyris [PAL. ORI, AUS, ETH , NEA , NET] 

8. Clypeus with 3 prominent lobes ; basal vein reaching subco s ta ba s ed 

of stigma by approximately the length of pterostigma ; notauli weak and 

imcomplete ( with few exception)··Holepyris [PAL. OR I. AUS, ETH . NEA , NET] 

Clypeus with only the median lobe developed ; basal vein reaching 

subcosta close to base of pterostigma······························9 

9. Radial vein very short , at most slightly longer than basal vein·····lO 

Radial vein long , distinctly longer than basal vein·················ll 

10 . Pterosigma present ; wing veins without di s tinct setae·············· 

··············································Disepyris [PAL.ORI , ETH] 

Pterostigma absent ; wing veins with large distinct setae•·········· 
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······················ · ··············· · ········ Lae l i us [PAL, ORI , ETH] 

11. Pronotal di sc wi th a tr a nsv er se ca rina in fr on t ; i ts si des sharpl y set 

off and al s o carinate··························Ani se pyr i s [ NEA, NET] 

Pronotal di sc round e d of f anter io rl y and laterally ; it s sides not s har p 

or car ina t e • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 12 

12. Transverse foveae present in po s terior po rtion of pronotum; me so no tum 

also with a transverse foveae in midlength ; transverse groove of 

scutellum broad····································Asianepy ri s [ ORI ] 

Transver s e carina ab s ent in posterior portion of pronotum and mesonotum ; 

transver s groove of scutellum thin , but forming a deep gr oove ······ 

······························Rhabdepyris [PAL, ORI , AUS, ETH , NEA , NET] 

( Tribe Sclerodermini ) 

13 . Mandibles thin and elongate, terminating in 2-3 teeth ; head quadrate , 

distinctly longer than wide in frontal view·····················14 

Mandibles thick and broad; head at most weakly longer than wide in 

frontal view··············· .. ·······•••••••• .................... 15 

14 . Wings fully developed ; notaul i distinct···························· 

••••• ••••• ........ •••• ............. AIIobethylus [PAL. OR I, AUS , NEAl 

Wings reduced , not reaching the posterior border of propodeum ; notaul i 

indistinct·······Bethylopsis [Marquas Isis . , known from female only] 

15. Mandibles with 7 small teeth, upper margin denticulate ; wings fully 

developed or brachypterous ............ Gienosema [PAL , OR I. AUS, ETH. NEAl 

Mandibles with less than 6 teeth, upper margin without denticule····16 
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16 . Gastral sternites 4-6 deeply bimarginate. with broad median apica l plates 

and narrower lateral plates; wings present but minute. not reaching 

the anterior border of propodeum···································· 

····························Lepidosternopsis [NET. known female only] 

Gastral sternites 4-6 simple or their margins shal lowly sinuate """17 

17. Body extremely depressed dorsoventral ly•·····························18 

Body at most weakly depressed dorsoventral ly·························19 

18. Costal vein and costal cell present; median vein dividing median and 

submedian eel ls································Aiongatepyris [NET] 

Costal vein and costal cell indistinct; median vein short, median and 

submedian eel I not sepa rated by median vein························ 

............................................... Thlastepyris [NET] 

19 . Radial vein present···································Nothepyris [NE Al 

Radial vein absent. at most indicated by a very faint line; apterous 

female present in some species···································20 

20 . Pterostigma large and almost circular; head very large, wider than long, 

much wider than maximum width of al itrunk in dorsal view············ 

••••••••••••••············•••••••••Chi lepyris [NET, known male only] 

Pterostigma smaller and longer than wide; head slightly wider than long, 

almost as long as wide or only slightly wider than maximum width of 

ali trunk; winged and apterous forms bre sent in both sexes and much 

common in apterous female·····················••••••••·•·········· 

.............................. Sclerodermus [PAL, OR I, AUS, ETH. NEA, NET] 
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(Tribe Cepha I on om i in i ) 

21 . Antennae with 10 segments; winged and brachypterous forms present in 

both sexes·····································Acephalonomia [PAL] 

Antennae with 12 segments"'""'""'" .......................... 22 

22 . Median vein broader in the midlength ............. lsraelius [PAL , ORI] 

Median vein almost with the same width from anterior to posterior ends , 

not broaded in the midlength····································23 

23. Radial vein absent ; wings frequently absent or much reduced"""" 

........ ••• ••••• .................... Cephalonomia [PAL, OR I, NEA, NET] 

Radial vein present at least in part; wings always fully developed 

................................................................. 24 

24. Frons produced below a nasus which over I ies the antenna I insertions 

and c I ypeus· • • • • • • • • • • • • .. • • • • .. • • .... • • • • • • • • .... Prorops [NEA , NET] 

Frons simple, not produced belOW"" .......... plastanoxus [PAL, OR I, NEAl 

Key to genera of Mesiti inae 

1. Pronotum with a distinct longitudinal furrow which is at least partly 

deve I oped • • • .. • ·" "· • • ·" • • • • • • • • • • • • • ·" • • • • • •""" • •" •" • ·" ·" • 2 



Pronotum without distinct longitudinal furrow··························9 

2. Propodeum without sublateral carinae in both sexes and discal carinae in 

the female···················· ······················Ciytrovorus [PAL) 

Propodeum with sublateral and discal carinae···························3 

3. Median ca rina of clypeus dilated and spoon-1 ike anteriorly ........... .. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ·Mes it ius [PAL) 

Median carina of clypeus simple, not dilated anteriorly················4 

4. Gastral tergites 1-2 covered with pale yellowish gold and black hair s 

····················································Pi lomesitius [ETH) 

Gastral tergites with scattered hairs········· .. ••••••••• .. ············5 

5. Head much longer than wide; lateral borders of pronotum strongly concave 

; eyes smaii··· ·········· · ····························Parvoculus [ETH) 

Head almost slightly longer than wide; lat era l borders of pronotum 

straight or weakly concave; eyes larger····························6 

6. Median furrow of mesonotum distinct···································7 

Median furrow of mesonotum indistinct or absent ...................... . 

•••••••••• ••••• ••••••••••• ················Heterocoel ia [PAL, ETH. OR1) 

7. Head, pronotum only superficially punctate , usua lly al itaceous-microreti-

culate·········· ·····························Metrionotus [PAL, ETH. PAl) 

Head , pronotum deeply, densely or coarsely rugose, punctate and 

extremely densely····················································S 

8. Gastral 2nd tergite deeply punctate·····••••Pycnomesitius [ETH , ORI) 

Gastral 2nd tergite moderately to coarsely punctate···················· 
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······· ········ ····· ····· ···············Sul comes itius [PAL, ETH . ORI) 

9. Lateral carina of propodeum absent .................... Bradepyri s [PAL) 

Lateral carinae of propodeum present··································10 

10 . Median carina and inner lateral carinae parallel. outer lateral carinae 

present only basal ly·····························Pseudomesitius [PAL) 

Median carina and inner lateral carinae not parallel. outer lateral 

carinae complete, reaching the transverse carina ................... 11 

11. Pronotum with punctures; mesonotum with a short langitudinal furrow 

···············································lncertosulcus [PAL, ORI) 

Prono tum smooth, without distinct punctures; mesonotum without 

longitudinal furrow······································Anaylax [PAL) 

Key to the genera of Bethyl inae 

1. Fore wing with 6 closed cells, marginal and submarginal cell closed; 

notaul i present··························· ·· · ··Eupsenella [AUS, NET) 

Fore wing with at most 4 closed ce lls ; notaul i absent·············2 

2. Marginal cell c losed• •.••••••············Sierola [PAL, OR I, AUS, NEA ; 

abundant on the Hawaiian Islands) 

Marginal cell open apica lly·········································· 3 

3. Antennae with 12 segments; head flat and rectangular; basal vein forming 

almost a right angle; its basal portion appearing as a continuation 
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of the median vein; transverse median vein thus far based of the 

apparent basal vein ; brachypterous or micropterous species are present 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ········Be thy I us [PAL, OR I, NEAl 

Antennae with 13 segments; head more or less rounded (few exceptions in 

Goniozus); basal vein obi ique. only slightly angled, leaving median 

vein at about the same point as the transverse median vein; always 

fully winged························································4 

4. Prostigma large, forming a subtriangle; median carina of clypeus short, 

extending up to the frons at most for short distance················ 

••• ••• •••• •••••••••••• •• ···········Goniozus [PAL. OR I , AUS, ETH. NEA, NET] 

Prostigma small , not forming a triangle; median carina of clypeus long, 

continueing on wei I up to the frons································5 

5. Complete median carina of propodeum present ; base of propodeal disc with 

a pair of small pits at the outermost part of basal triangle········· 

··································Odontepyris [PAL, ETH, OR I. AUS] 

Median carina of propodeum absent; base of propodeal disc with a pair of 

pits at the extreme base medially···· ·········Prosierola [NEA, NET] 

60 

Conclusion 

The cladistic anal ys is at the subfamily level in Bethy l i dae r esult s in 

single most parsimonious tree . The following conclusion has been reached: 1) 

6 subfami I ies are recognized ; 2) Afgoioginae is included in the Pri s toce r i nae ; 

3) a new subfamily , Parapenesi inae , is proposed; 4 ) Epyrinae , Mesiti inae . and 

Galodoxinae are marked as sister-groups each other, and Galodo x inae should be 

raised to subfamily rank ; 5) tribes. Epy r in i , Sclerodermini, 

Cephalonomi ini, are considered to hold within the current position . 

Subfamily Pristocerinae 

( Figs . 116-117) 

Pristocerinae Dalla Torre. 1897. 

Type genus: Pristocera Klug, 1808. 

Pristoceri ini; Kieffer. 1914 [As a tribe. 

Pristocerinae; Berland, 1928 [Rasised to subfamily status.]; Evans . 1964. 

Afgoioginae Argaman , 1988. Type genus: Afgoiogfa Argaman. 1988. Syn. nov . 

Subfamily Parapenesiinae nov . 

Type genus : Parapenesia Kieffer, 1910. 

(Figs. 120-121) 

and 

Diagnosis. Small apterous wasps (female) with the following combination of 
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characters. 

1. Antennae with 13 segments. 

2. Clypeus with a median carina; anterior border truncate. 

3. Eyes medium sized, situated forward on head. 

4. Mesoscutum and mesopleura fused, but the mesopleura produced laterally in 

dorsal view. 

5. Mesoscutum broaden. 

6. No tau I i present but sha I I ow . 

7. Parapsidal I ines absent. 

8. Teglae absent . 

9. Metanotum reduced. 

10. Propodeum oval , wider than long. 

11. Middle tiviae spinose. 

12. Gaster dipressed dorsoventraly . 

Remarks. The caracters 4, 5. and 10 are autoapomorphic of Parapenesi inae. 

Ma I e. Not known. 

Parapenesia unicolor Kieffer 

Parapenesia unicolor Kieffer, 1910. 

Redescription of type. Female. HL 0.11 mm; HW 0.68 mm; LA 1. 31 mm; LP 0.45 

mm; WPD 0. 56 mm; TL 3. 8 mm. 
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Body yellowish brown; tip of mandibles reddish brown . 

Head longer than wide, with gently convex occipital border in frontal 

view; posterolateral corners not forming an angle; surface smooth and shining. 

Mandibles with 3 teeth , apical most projecting and basal 2 dull . Eyes 0.19 mm 

in length. Antennae short; scapes robsut and short; 2nd to 5th segments each 

as long as wide; 6th to 13th segments each slightly longer than wide. 

Alitrunk smooth and shining; pronotum 0.5 x as long as wide , anterior bor

der semicircular. posterior border straight in dorsal view; mesothorax includ

ing mesopleura 0. 71 mm in maximum width; propodeum 1. 25 x as long as wide. 

Middle and hind femora broad; middle tibiae each with spines; claws 

simp I e. 

Gaster rather smooth but weakly microreticulate. 

Holotype . Female , Cap. Sre' ge (Africa). 

Type depository, Zoological Museum, Berlin. 

Remarks. This genus is monotypic, known from P. unicolor only. 

Subfamily Epyrinae 

(Figs. 123-126) 

Eprrini Kieffer, 1914. [As a tribe]. 

Type genus: Epy r is Wes tweed. 1832. 

Epyrinae; Berland, 1928, [Raised to subfamily status.]; Evans. 1964. 
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Subfamily Mesitiinae 

(Figs. 118-119) 

Mesitinae [sic . ] Berland , 1928. 

Type genus: Mesitius Spinola, 1851. 

Mesitiinae; Kurian, 1954. 

Remarks. The name Mesitinae was given initialy by Berlands (1928) , and 

then, Nagy (1969) or Moczer (1970 a, b; 1971) employed it. However, Mesitinae 

should be corrected as Mesiti inae, according to the International Code of 

Zoological Nomenclature (1985) by Articles 32(b), (c) and (d). 

Ga I odox i nae Nagy, 1988. 

Subfamily Galodoxinae 

(Figs. 128-137) 

Type genus: Galodoxa Nagy, 1988. 

Subfam i ly Bethylinae 

(Fig. 127) 

Bethyl ini Kieffer. 1914 [As a tribe . l 

..J4 

Type genus : Bethylus Latrei lie , 1802. 

Bethyl inae; Berland. 1928. [Raised tosubfami ly status] ; Evans, 1964. 

Subfamily Pristocerinae comprises 20 genera, but I did not establish any 

tribe with i n it . This subfamily prospers in the Ethiopian region at the genus 

level . In Epyrinae, which is most diverse group in external morphology, 3 

tribes are recognized. Bethyl inae comprises 6 genera and I did not recognize 

any tribe within it because of compact, less diverse morphology among genera . 

The subfamily Mesiti inae is phylogenetically most related to the Epyrinae or 

Ga I odox i nae. The range of this subfamily is restricted to the Ethiopian. 

Orienta I and Palaearctic regions , although Pristocerinae, Epyrinae and 

Bethyl inae all occur over the world. Morphologically, Mesiti inae is compact 

and not diverse. These distributional and morphological features suggest that 

this is most recently developed among the bethyl id subfami I ies. It is inter

esting that this subfamily has the highest genus number in the Palaearctic 

region, while the other subfami I ies are thriving in the tropics . The taxonomic 

history of Bethyl idae is summarized in Table 20. and the taxonomic system. 

which includes all the genera in the world, proposed by the present study is 

presented in Appendix I I I . 

In the c l adistic analysis with the external morphologies, there have been 

found many homoplasious character states. The following evolutionary trends 

associated with the reduction in body size are observed among different 
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phylogenetic I ines: 1) Wing reduction: 2) simplification of the body 

sculpture: and 3) transformation to ant-I ike body forms in the females. The 

ant - I ike body form in the female may be related to the ecological resemblance , 

especially to host search behavior. It is sometimes claimed that such 

specialization may prevent to find synapomorphies in phylogenetic analyses. 

However, to analyze such phenomena is very important to understand the evolu-

tion of ecology and morphology of wasps and their diversities. So we must pay 

attention to morphologically and functionally simi 1ar character conditions 

frequently developed in phylogenetically different lines. 

In the sense that the more characters employed assure more rei iable 

phylogenies. one could except to have a higher confidence to the family to 

genus level phylogenies given in this paper than previously published schemes . 

This means, naturally, that additions of new characters wi II lead to further 

changes and improved resolutions. Especially, the molecular sequence data will 

contribute in improving the inconclusive or weakly supported parts of the 

phylogenetic hypothesis here proposed. 
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Appendix I . Specimens examined . 

All the specimens examined in thi s study are listed below. with i nstitu -

tional and specimen codes . Locality , institutional and specimen codes are in-

dicated in brackets . 

Institutional codes: 

ASB : Academia Sinica. Beijing, China 

BFRI : Research Institute of Forestry, Beijing, China 

BMNH : Natural History Museum. London , U. K. 

BPBM : Bernice P. Bishop Museum, Honolulu, U.S. A 

CNC : Biosystematics Research Center (Canadian National Collection ), Ottawa , 

Canada 

DEl : Deutsches Entomologisches lnstitut, Berlin , Germany 

EUM : Entomological Laboratory , Ehime University , Matsuyama, Japan 

HNM : Hungarian Natural History Museum, Budapest, Hungary 

HUS : Entomological Institute , Hokkaido University , Sapporo. Japan 

KU-K: Kusigemati collection, Entomological Laboratory , Kagoshima University , 

Kagosh i ma, Japan 

KUF : Entomological Laboratory, Kyushu University, Fukuoka. Japan 

MCSN: Museo Civico di Storia Naturale, Genova, Italy 

MNHN: Museum National d' Histoire Nature lie, Paris, France 
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MU-Y : Yamagishi collection. Entomological Laboratory , Meijo University, 

Nago ya, Japan 

MRAC : Musee Royal de I ' Afrique Centrale. Tervuren. Belgium 

NASM: Nation a I Sc ience Muse um, Tokyo , Japan 

NHMC : Natural History Museum and Institute. Chiba, Japan 

NI AES : National Institute of Agro-Environment Sciences, Tsukuba , Japan 

OMNH : Osaka Museum of Natural Hi st ory , Japan 

PMA : Provintial Museum of Alberta. Alberta. Canada 

SAM : South Aust ral ian Museum . Adelaide. Australia 

SMNH: Swedish Museum of Natural History, Stockholm, Sweden 

TARI: Taiwan Agricultural Resear c h Institute. Taichung , Taiwan 

TE : Terayama col lect ion, Department of Biology , Univer si ty of Tokyo, Tokyo, 

Japan 

USNM: United States National Muse um, Washington D. C. , U. S. A. 

ZMC : Zoo I og i sk Museum, Copenhagen. Denmark 

ZMHU : Zoologisches Museum an der Humboldt-Universitat zu Berlin , Berlin , 

Germany 

Specimen code : 

( T): holotype , paratypes or syntypes examined. 
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Li st of species examined 

Subf amily Pristocerinae 

Afrocera: A. bamboutoana [Cameroun. MNHN(T)) 

Apenesia: A. spp. [Japan. NI AES, NASM, KUF, KU-K, HUS . MU - Y. EUM) : Apenesia 

spp. [Taiwan , NASM. N I AES . TE) : A. spp. [Thai I and, PMA) : A. spp. [ Napa I : 

CNC): A. sp. [Phi I i pp ines. PMA) 

Calopenesia: C. phi I ippinens is [Phi I ippines. ZMC (Tl): C. thai landensis 

[Phi II ipine. CNC(T)). 

Dicrogenium: D. ro smarum [Camerun. ZMHU(T)): D. alberti [Zaire, MRAC (T)) 

Diepyri s: D. brunneus [Zaire, MRAC(T)) 

Dissompha lus: D. sp. [Japan. KUF); D. spp. [Taiwan, NIAES. PMA) : D. sp. 

[Philippines. CNC): D. sp. [Indonesia. NIAES) : D. spp. [Thailand. PMA): D. 

sp. [Nepa I , CNC): 

Kathepyris: K. basutoensis [Lesotho , MRAC (T) ) : K. uelensis [Zaire. MRAC(T)) 

Neodicrogenium : N. superbum [Zaire. RMAC(T)) 

Neopenesia : N. leytensi s [Phi I ippines. CNC(T)) 

Neusakosia : N. sc houtedeni [Southwest Africa, MRAC (T)) 

Parapenesia : P. unicolor [Republic of South Africa , ZMHU(T)) 

Pristocera (s. str. ): P. formosana [Taiwan & Korea , TARI (T), KUF , 

EUM , NASM): P. carinata [Myanmer , MCSN(T)) ; P. sp. [Indonesia, PMA): P. 

sp. [Thai land. PMA) : P. sp. [India. PMA): P. spp . [Nepal, CNC): P. sp. 

[Sri Lanka. CNC) 
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Pristocera (Acrepyr i s): A. japonica [Japan. KUF(T), HUS. NIAES); P. 

ishigakiensis [Japa n. KUF(T)); P. minuta [Ja pan , KUF(T)l; P. antennata 

(Myanmar, MCSN(T)); P. spp. [ Japan , KUF, KU - K, NIAESl; P. spp. [Taiwan, 

NASM, TAR I , KUF. HU S, CNC. TEl ; P. sp. [ Nepa I . CNC l ; P. sp. [Indone s ia , 

CNC); P. spp. [India . PMA , CNCl 

Prosa penes ia: P. lacteipennis [Botswana. ZMHU(Tll; P. spp. [S. W. Afri ca. BMNH l 

Prot isobrachium: P. gracile [Zaire, MRAC(T)l ; P. sp. [Thai land , PMAl 

Pseudi so brachium : P. sp. [Colombia. NASMl; P. spp. [Japan, KUFl ; P. sp. [Hong 

Kong, TEl ; P. spp. [Thai land. PMA); P. spp. [Nepal . CNCl 

Psi lobeth y lus: P. luteus [Italy , MCSN(T)l 

Trichisus: T. wittei [Zaire. MRAC(T)l 

Subfamily Afgoioginae 

Parascleroderma : P. spp. [Ta i wan , NIAES, TEl ; P. spp. [Thai land. PMA); P. 

sp . [Malaysia. PMAl 

Subfamily Epyrinae 

Tribe Epyrini 

Bradepyris: B. inermis [Morocco , HNM(T)l 

Calyozina: C. ramicornis [Taiwan , ZMHU(T)l; C. sp. [Thialand , PMVl ; C. sp. 

[Nepal. CNCl ; C. amazonica [Brazil , USNM(T)l ; C. azurea [Brazil, CNC(T)l ; 

C. neotropica [Panama. USNM(T)l 

Disepyris : D. rufipes [India, MNHN(T)l 
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Epyris : E. apical is [Japan . BMNH(T)); E. staphyl inoides ( =Calyoza ashmeadi ) 

[Camerun. ZMHU(T)l; E. sumatrana [Indonesia , ZMHU(T)); E. sumatrensi s 

(=Ca lyozell a flavipennis) [Indonesia, ZMS(T)l ; E. sauteri [Taiwan & Japan. 

ZMHU(Tl . TARI, NA SM , HUSl; E. hirtipennis (=Calyozina flavipennis ) 

( Indonesia, BMNH(T)); E. sumat r ana [Indonesia , ZMS(T)l ; E. spp. [Japan , 

HUS, NIAES. NASM. KYF, KU-K. MU-Y. TE. CNC); E. spp. [Ta iwan , NASM . NIAES, 

MU-Y. CNC. TEl; E. spp. [Korea, NASM. CNC, PMA); E. spp. [Phi I ippines , CNC, 

MU-Y); E. spp. [Thai I and , PMA. CNC, TE); E. spp. [ Ma I ays i a, PMA, CNC); E. 

spp. [Nepal. CNCl; E. spp . [India, PMA, CNC l; E. spp. [Sri Lanka , CNCl 

Holopyris: H. atamiensi s [Japan & Taiwan. USNM(T), NA SM. NIAES, TEl ; H. spp . 

[J apan , HUS , NIAES. NASM, MU-Y. KUF, KU-K , EUM, TE); H. spp. [Taiwan. NASM , 

TE, PMAl; H. spp. [Philippines. CNC l; H. spp. [Thailand, PMA); H. spp. 

[Malaysia. MU -Y, PMA); H. spp. [India, PMA); H. spp. [Nepal. CNCl 

Homoglenus: H. punctatus [Iran, MHN(T)l; H. tripatitus [Guinea Bisseau, 

MCSN(Tll ; H. montanus [I ndia. HNM (T)); H. indicus [India, HNM(T)l 

l sobrachium : I. luzonicum [Phi I ippines, MNHN(T)l ; I. sp. [Thai land , PMAl 

Lael iu s: L. microneurus [France , MNHN(T)l ; L. spp. [Japan, HUS, NIAES, NASM, 

MU-Y. EUM . KUF , KU-K , TEl 

Lytepyris: L. biscrensis [ Algeria , HNM(T)l 

Orientepyris: A. thai landensis [ Thai land , PMA (T)); A. thorm i ni [Thai land, 

PMA(T)l ; A. indicus [India . CNCl 

Procalyoza : P. westwoodi [Panama. BMNH (Tll 

Rhabdepyr is : R. sp. [India, PMAJ] 
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Trachepyris : T. s p. [Indonesia , TE l 

Tribe Sclerodermini 

Allobethylus : A. multicolor [New Guinea , HNHM (T)) 

Bethylopsis : B. fullawayi [Marquesas Isis., BPBM(T)) 

Glenosema : G. spp. [ Thai land , PMA) 

Nesepy ri s: N. sp. [Japa n. TE. NIAES. KUF) 

Sclerodermus : S. ha rmandi(;S . nipponicus, ;$. guani) [Japan & China , 

MNHN(T), NI AES, KUF , HU S. NA SM, TE, BFRI, ASB) ; S. lut e icolle [Myanmer, 

MCSN(T)); S. macrogaster [U.S. A., KUF) ; S. ca rol inense [U.S. A., KUF); S. 

sp . [Japan . N I AES. TEl 

Tribe Cephalonomi ini 

Cephalonomia: C. gall icola [Japan, EUM , KUF, NIAES, TEl: C. tar sal is [Japan, 

EUM. TEl; C. sp. [Japan, KUF) 

lslael ius : I . sp. [Thai land. PMA) 

Pla s tanoxus : P. amamiensi s [Japan. EUM(T), NIAES(T), OMNH (T), TEl : P. sp. 

[Thai land , PMA) 

Subfamily Mesitiinae 

Heterocoel ia: H. vietnamensis [Thai land, PMA); H. spp. [Japan, TEl: H. sp. 

[Thai I and, PMA) 

SuI comes it ius: S. haemo rrho ida I is [Taiwan, NASM. MU-Y): S. thai I andens is 
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[Thailand. NASM. PMA) ; S. s pp . [ India. PMA) ; S. spp. [Nepal . CNC. PMA) 

Metrionotus : M. spp. [ India ; CNC, PMV) 

Pycnomesitius : P. sp . [ Sri Lanka. PMV) ; P. spp. [India, PMA) 

Subf ami I y Ga I odox i nae 

Galodoxa : G. torquata [Phi I ippines , ZMC(T)) 

Subfamily Bethylinae 

Anoxus : A. boops [Sweden, SM NH l 

Bethylus : B. spp. [Japan . HUS. TEl : B. sp. [Nepal , CNC) : G. sp . [Korea , NASM) 

Eupsenella : E. diemensis [Australia. SAM(T)) ; E. spp . [Australia , SAM) 

Goniozus : G. japonicus [Japan & Korea. USNM ( T), HUS. NIAES, NASM , MU-Y, EUM, 

KUF. KU-K. TE) ; G. marianensis [Mariana Isis. NHMC(T)); G. sp p. [Japan. 

HUS. NIAES , NASM , MU-Y, EUM. KUF, KU-K , TE ); G. sp. [Korea. NASM , PMA); G. 

spp . [Taiwan. NASM , NIAES, PMA) ; G. spp. [Thai land. PMA); G. sp . [Malaysia. 

PMA); G. spp. [Indonesia, NIAE S, PMA): G. sp. [Nepal. CNC); G. spp. [I nd ia , 

PMA) 

Odontepyris : 0. sp. [Ja pan . HUS, NIAES, NASM , TEl : 0. spp. [Taiwa n. NASM , TE 

) : 0. sp. [Ko rea , MU-Y. PMA) ; 0. sp . [Hong Kong , NASM) : 0. spp. 

[ Thailand , PMA); 0. s pp. [India. PMA , Polas zek collection ); 0. sp . [Nepal. 

CNC) 

Prosierola: P. s p. [Trinidad, Polaszek collection) 

Sie rola : S. sinensis [China . BPBM(T )); S. spp. [Japan, MU -Y, CNC); S. sp. 
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[Thailand, PMA): S. sp. [India, PMA) 

Trissomalus : T. sp . [India. PMA) : T. sp. [Thai land , PMA) 
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Appendix II . Zoogeographical synopsis of Bethylidae . 

The number of currently recognized species-level taxa (unti I 1992 ) 

in each genus is shown by zoogeographical region . In case where no 

published recoed is available but the author has reliable information . 

currenty recognized species-level taxa unti I 1992 . The cases undescribed 

· x· is applied there. The Hawaiian subdivision is separately shown but 

the Maragacy Region is included in the Ethiopian region in this 

tab I e. 
The zoogeographic regions are abbreviated as follows: 

PAL. Palaearctic: ORI, Oriental: AUS, Australian: ETH. Ethiopian : 

NEA, Nearctic: NET, Neotropical: HAW , Hawaiian. 

Region PAL ORI AUS ETH NEA NET HAW Total 

Pr istocer i nae 

Acrepyris 6 24 
Afgoiogfa 

Afrocera 

Anisobrachium 

Apenesia X 18 3 17 17 71 1 23 
Apr i stoce ra 1 
Calopenesia 2 
Dicrogenium 23 23 
Diepyris 6 6 
D i ssompha I us 3 1 2 8 51 80 
Kathepyr is 4 4 
Neodicrogenium 6 6 
Neopenesia 1 
Parascleroderma 1 5 X 2 4 21 
Pristocera 6 10 58 72 
Prosapenes i a 4 4 
Prot i sobrach i urn X 2 
Pseudisobrachium 8 2 9 42 76 136 
Trichiscus 2 2 
Usakosia 

Parapenes i i nae 

Parapenesia 

Epyrinae 

Epyriini 

Anisepyris 1 21 52 68 
Or i entepyr is 3 
Asp i depyr is 2 2 
Bakeriella 19 20 
Calyozina 3 6 
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Disepyris 1 4 Parvoculus 
Epy r is 40 44 4 38 30 50 1 20 I pi 1 omes it ius 1 
Holepyris 36 12 2 18 21 20 2 98 Pseudo~es it ius 1 
lsobrachium 4 2 7 pycnomes it ius 6 
Laelius 15 20 Sulcomesitius 3 52 25 78 
Leptepyris Bethylinae 
Melanepyris Eupsene I I a 3 2 5 
Neodisepyris Bethylus 29 1 3 33 
Neurepyris Goniozus 13 36 1 2 11 41 40 140 
Planepyris Odontepyris 5 2 3 11 
Pristepyris 2 Prosierola 8 8 
Prolael ius Sierola 4 190 196 
Rhabdepyris 13 1 7 19 6 21 36 1 06 
Trachepyris 2 6 11 
Triglenus I [Subfamily incertae sed is] 

Trissepyris Foenobethy I us 

Xenepyr is 2 

Sclerodermini 

Allobethylus X X 2 

Alongatepyris 

Ateleopterus 

Bethylopsis 

Chilepyris 

Discleroderma 

Glenosema 5 X 

Lepidosternopsis 

Nothepyris 

Scaphepyr is I 
Sclerodermus 25 2 3 2 17 68 
Thlastepyris 

Cephalonomi ini 

Acephalonomia I 
Cephalonomia 19 9 3 2 33 
Israel ius 1 X 

Plastanoxus 6 X 5 3 
Prorops 2 3 

Galodoxinae 

Galodoxa 

Mesitiinae 

Anaylax 9 

Bradepyris 5 

Clytrovorus 6 

Codo r cas I 
Hete rocoe I i a 17 5 7 29 

lncertosulcus 2 1 3 
Mesitius 15 15 

Met r i onotus 6 5 18 26 
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Appendix Ill . Taxonomic I ist of the Family Bethyl idae. 
The genera of living bethylid wasps are listed alphabetically under 

tribes or subfamilies . Six subfamilies including 82 genera are 

recognized . The genera transferred to the other families are also given . 

Family Bethyl idae 

Subfam i I y Pr i stocer i nae 
= Afgoiogfinae 

Acrepyris Kieffer 1905 = Neopristocera Yasumatsu 1955 

Afgoiogfa Argaman 1988 

Afrocera Benoit 1983 
Anisobrachium Kieffer 1905 
Apenesia Westwood, 1874 = Propristocera Kieffer, 1905 = Aeluroides 

Tullgren 1904 = Cleistepyris Kieffer 1910. = Dipristocera Kieffer 

1914 Neopristocera Benoit 1957 

Apristocera Kieffer 1914 

Calopenesia Terayama 1994 
Dicrogenium Stadelmann 1894 = Nomineia Kieffer 1911 

Diepyris Benoit 1957 
Dissomphalus Ashmead 1893 = Ecitopria Wasmann 1899 = Thaumatepyris 

Kieffer 1910 = Glenobethylus Kieffer 1910 = Parecitopria Ogloblin 19 

30 = Psilobethylus Kieffer 1906 

Kathepyris Kieffer 1907 

Neodicrogenium Benoit 1957 

Neopenesia Terayama 1994 
Parascleroderma Kieffer 1904 Ceratepyris Kieffer 1905 

Pristobrachium Benoit 1957 
Pristocera Klug 1808 Mangesia Kieffer, 1911 = Trichelobrachium 

Kieffer, 1914 
Pseudisobrachium Kieffer 1904 = Monepyris Kieffer 1905 • Xestobethylus 

Cameron 1909 = Plutobethylus Kieffer 1910 = Lyssepyris Kieffer 1913 

= Afrisobrachium Benoit 1957 = Xantepyris Kieffer 1913 = Xanthepyri s 

Kieffer 1914(emendation) = Parisobrachium Kieffer 1914 • Pseudoisobr 
achium Ogloblin 1925 (Unjustified emendation) • Edapholigon Ogloblin 

1963 
Prosapenesia Kieffer 1910 Neusakosia Benoit 1981 

Protisobrachium Benoit 1957 

Trichiscus Benoit 1956 

Usakosia Kieffer 1914 
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Subfami I y Pa rapenes i i nae 

Parapenesia Kieffer 1910 

Subfamily Epyrinae 

Tribe Epyrini 

Anisepyris Kieffer 1905 = Lophepyris Evans 1959 

( Provisional) 

Aspidepyr is Evans 1964 

Bakeriella Kieffer 1910 
Calyozina Enderlein 1912 
Disepyris Kieffer 1905 = Lytepyris Kieffer 1913 

Procalyoza Kieffer 1905 

Epyris Westwood 1832 = Muellerella Saussure 1892 = Parepyris Kieffer 1913 
= Psilepyris Kieffer 1913 = Dolus Motschulsky 1863 = Calyoza Westwood 

1837 = Paracalyoza Cameron 1909 = Artiepyris Kieffer 1913) = Calyoze 

lla Enderlein 1920 = Callioza Agassiz 1846 (Unjustified Emendation) 
= Pseudocalyoza Turner 1915 = Homoglenus Kieffer 1904 

Holepyris Kieffer 1905 =Rysepyris Kieffer 1906 = Misepyris Kieffer 1913 

= Parepyris Brethes 1913 

lsobrachium Foerster 1856 

Laelius Ashmead 1893 = Allepyris 1905 

Leptepyris Kieffer 1914 

Paralael ius Kieffer 1905 

Neodisepyris Kurian 1955 
Orientepyris Terayama 1994 

Planepyris Kieffer 1905 

Prolael ius Kieffer 1905 
Neurepyris Kieffer 1905 
Melanepyris Kieffer 1913 

Pristepyris Kieffer 1905 
Rhabdepyris Kieffer 1904 

Subgenus Rhabdepyris s. str. Kieffer 1904 

Subgenus Trichotepyris Kieffer 1906 
Subgenus Chlorepyris Kieffer 1913 

Trachepyris Kieffer 1905 = Pristobethylus Kieffer 1905 

Kieffer 1912 
Triglenus Marshal I 1905 

Trissepyris Kieffer 1905 

Xenepyris Kieffer 1913 

Tribe Cephalonomiini 

Acephalonomia Sterjcek 1991 

Acanthepyris 

Cephalonomia Westwood 1833 • Holopedina Foerster 1850 • Cephaloderma Hoff 

er 1936 = Cephalomia Kirchner 1867 (Unjustified Emendation) 

lslaelius Richards 1952 
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Plastanoxus Kieffer 1905 

Prorops Waterston 1923 

Tribe Sclerodermini 

Snappania Hedqvist 1975 

Allobethylus Kieffer 1905 Nesepyris Bridwell 1920 

1905 = Perisierola Kieffer 1914 

Odontepyris Kieffer 1904 = Trissomalus Kieffer 1905 ( Provisional ) 

Prosierola Kieffer 1905 

Sierola Cameron 1881 

Alongatepyris Azevedo 1992 Subfamily incertae sed is 

Bethylopsis Fouts 1939 

Chi lepyris Evans 1964 
Glenosema Kieffer 1905 = Arysepyris Kieffer 1905 = Rysepyris Kieffer 1906 

Lepidosternopsis Ogloblin 1954 

Sclerodermus Latrei I le 1809 = Scleroderma Oken 1817 (U njustified emendat 

ion) = Sclerochroa Foerster 1850 = Neoscreroderma Kieffer 1905 

Oiscleroderma Kieffer 1904 

Ateleopterus Foerster 1856 

Thlastepyris Evans 1973 

Nothepyris Evans 1973 

Scaphepyris Kieffer 1905 

Subfamily Mesitiinae 
=Subfamily Mesitinae (Unjus t if ied Emendation) 

Anaylax Moczar 1970 

Bradepyris Kieffer 1905 

Clytrovorus Nagy 1972 

Codorcas Nagy 1972 

Heterocoelia Oahlbom 1854 

lncertosulcus Moczar 1970 

Mesitius Spinola 1851 

Metrionotus Moczar 1970 

Pilomesitius Moczar 1970 

Parvoculus Moczar 1970 

Pseudomesitius Duchaussoy 1916 

Pycnomesitius Moczar 1971 

Sulcomesitius Moczar 1970 = Topcobius Nagy 1972 

Subfamily Galodoxinae 

Galodoxa Nagy 1974 

Subfamily Bethylinae 

Bethylus Latreille 1802 = Perisemus Foerster 1856 = Episemus Thomson 186 2 

= Anoxus Thomson 1862 = Anoxys Dalla Torre 1898 (Unjustified Emenda

tion) = Digoniozus Kieffer 1905 

Eupsenella Westwood 1874 = Lytopsenella Kieffer 1911 

Goniozus Foerster 1856 = Parasierola Cameron 1883 = Progoniozus Kieffer 
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Foenobethylus Kieffer 1913 

Genera transferred to the Tiphi idae 

Bruesiella Mann 1914 [Evans 1964] 

Dryinopsis Brues 1910 [Reid 1941 , Evans 1964] 

Genera transferred to the Rhopalosomatidae 

Saphobethylus Kieffer 1911 [Tu rner & Waterston 1917] 

Algoella Kieffer 1914 [=Algoa Brues 1910, nee Castelnau 1961: Brues 

1922] 

Harpagocrypt us Perkins 1908 [Brues 1922. Reid 1941] 

Genera transferred to the Chrysididae 

Godfrinia Kieffer 1911 [Reid 1941] 

Promesitius Kieffer 1905 [Reid 1941] 

Lustr ina Kurian 1955 [Kimsey & Bohart 1990] 

Laccomerista Cameron 1910 [Evans 1910. Kimsey & Bohart 1990] 

Genus transferred to the Scolebytidae 

Clystopsenella Kieffer 1911 [Evans 1963] 

Genus transferred to the Scel ionidae 

Mantibaria Kirby 1900 

Genus transferred to the Sierolomorphidae 

Proscleroderma Kieffer 1905 [Nagy 1990] 

Genus transferred to the Formicidae 

Neoclystopsenella Kurian 1955 [Brown 1987] 

Genera which cannot be recognized 

Omaloderus Walker 1843 = Homaloderus (laspus) Dalla Torre 1898 [Evans 
1964] 

Xestobethylus Cameron 1909 [Evans 1964] 
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Appendix IV . Fossi I records of Bethyl idae. 

#Subfamily Pritopristocerinae 

#Archaepyris minutus Evans 1973 

#Bethylitella cylidrella Brues 1933 

#Bethylopteron ambignum Brues 1933 

#Pa laeobethyloides longiceps Breus 1933 

#Protopristocera sucini Breuse 1923 

Subfamily Pristocerinae 

Apenesia electriphi Ia Cockerell. 1917 

#Pa rapristocera skwarrae Breu s 1933 

#Pristapenesia primaeva Breus 1933 

Pseudisobrachium ol igocenicum Theobald 1937 

Subfam i I y Epyr i nae 

#Celono pham ia taimyria Evans 1973 

#Ctenobethylus succ inal is Breus 1939 

Epyris kiefferi (Brues 1933) 

E. atavellus Cockerell 1920 

E. deletus Breus 1910 

E. inhabi I is (Breus 1923) 

E. longipes (B reus 1923) 

E. bifossatus (Breus 1939) 

E. rectinervis (Cockerell 1921 ) 

E. tenellus Stotz 1938 
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Upper Cretaceous 

Miocene 

Lower 0 I i gocene 

Lower 0 I i gocene 

Lower 0 I i gocene 

Lower 0 I i gocene 

Lower 0 I i gocene 

0 I i gocene 

Upper Cretaceo us 

0 I i gocene 

0 I i gocene 

Miocene 

Miocene 

0 I i gocene 

0 I i gocene 

Lower 0 I i gocene 

01 igocene 

0 I i gocene 

Ho lepyris dubiu s ( Br eus 1933) 

H. minor ( Breus 1933) 

H. planiceps Breus 1933 

H. precursor Breus 1933 

H. robust us ( Breus 1933 ) 

l so brachium concaptum Breus 1933 

I . invelatum Breus 1933 

Lael iu s nudipennis Brue s 1933 

L. pall idus Breus 1933 

#Messoria copal ina Menuier 1916 

Rhabdepy ris elatus Breus 1933 

R. se to sus Br eus 1933 

Sc lerodermus quadridentatus Cockerel I 1917 

Subfamily Me si tiinae 

Uromes itius caudatus Breus 1933 

Subfamily Bethyl inae 

Goniozus contracta Breus 1933 

Prosierola submersa Breus 1933 

Eupsenella crast ina (Breus 1923) 

E. setigera (Breus 1923 ) 

E. s implex (Breus 1923 ) 

Genera of Uncertain Placement 

#Palaeobethylus brevicoll is Breus 1933 
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Lower 0 I i gocene 

Lower 01 igocene 

Lower 0 I i gocene 

Lower 01 igocene 

Lower 01 igocene 

Lower 0 I i gocene 

Lower 0 I i gocene 

Lowe r 01 igocene 

Lower 0 I i gocene 

Lower 01 igocene 

Lower 0 I i gocene 

Miocene 

Lower 0 I i go cane 

Lower 0 I i gocene 

Lower 0 I i gocene 

01 igocene 

0 I i gocene 

0 I i gocene 

Lower 0 I i gocene 



#P . pol i tus Breus 1923 

#P . longicoll is Breus 1923 

Lower 0 I i gocene 

Lower 0 I i gocene 

# : Genus or subfamily is known from fossi 1 only. 
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Appendix V. Results of the bootstrap analysis. 

In order to assess the robustness of my results , I conducted a bootstrap 

analysis of my data. using the procedure ava i lable in PAUP. This was carried 

out using the mathematically approximate , but much faster, default option of 

heuristic search. One thousand (1. 500 in the data matrix of Pristocerinae) 

bootstrap replicates using the 50% majority rule were performed . The results 

are summarized in Figs. A-J . 

85 



Pristocerinae 

87 

89 Afgoioginae 

Parapenesia 

Epyrinae 

5 

61 Mesitiinae 

54 Galodoxinae 

Bethylinae 

Chrysididae 

The bootstrap tree using the data matrix of 1st subfamily level Fig. A. 

analysis . 

Outgroup: Chrysididae. 
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Pristocerinae 

87 

89 Afgoioginae 

Parapenesia 

Epyrinae 

6 

68 Mesitiinae 

61 Galodoxinae 

Bethylinae 

Outgroup 

Fig. B. The bootstrap tree using the data matrix of 1st subfamni ly level 

analysis . 

Outgroup: hypothetical ansestor . 
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Epyrini Anisepyris 

48 I 
Aspidepyris 

60 I Bakeriella 

Calyozina 

Sclerodermini 
43 I 

Orientepyris 

I Disepyris 

79 
2 J 

Epyris 

24 l lsobrachium 

Cephalonomiini Trachepyris 

77 I 
Holepyris 

I Laelius 

Rhabdepyris 

Outgroup Outgroup 

Fig. E. The bootstrap tree using the tribes data matrix of Epyrinae. Fig. F. The bootstrap tree using the 12 genera data matrix of Epyrini . 

90 



Allobethylus Achephalonomia 

88 
- Alongatepyris 

71 

-
Chephalonomia Thlastepyris 

Bethylopsis 86 
35 
- 60 Plastanoxus 

- Glenosema 

37 
'------

,------ Lepidosternopsis 
88 

'------ Prolops 
-

L- Sclerodermus 

Chilepyris 
Israeli us 

Nothepyris 

Outgroup Outgroup 

Fig . G. The bootstrap tree using the 9 genera data matrix of Sclerodermini. Fig. H. The bootstrap tree using the 5 genera data matrix of Cephalonomi ini . 
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61 

17 
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Bradepyris 
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Outgroup 

Fig . 1. The bootstrap tree using the 12 genera data matrix of Mesiti inae. 
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Fig. J. The bootstrap tree using the 6 genera data matrix of Bethylinae. 



Table 1. Characters and their states used in the analysis of Bethyl idae . 

0. plesiomorphic ; 1. apomorphic . 

1. Strong sexual dimorphism. Absent [OJ: present [1J . 

2. Head form . Not prognathous [OJ: prognathous [1J . 

3. Clypeus. Without longitudinal median carina [OJ: with a longitudinal 

median carina [1J. 

4. Pronotum. Shorter than mesoscutum [OJ: longer than mesoscutum [1J . 

5. Metasternum. Not broad anteriorly [OJ: broad anteriorly [1J. 

6. Anteromedian portion of propodeum. Not strongly carinate [OJ: strongly 

raised. carinate and extending to the metanotum [1J. 

7. Posterolateral corners of propodeum. Without spine [OJ; with a 

strong spine [1J . 

8. Second segment of gastral tergite. Usual in size [0); large [1J . 

9. Pterostigma . Present at 1/2 of distance or more of wings [OJ: less than 

1/ 2 of distance of wings [1J . 

10. Basal vein. Cubitus with a base [OJ: simple [1J. 

11 . Strong notch on the anterior margin near the base of the hind wings. 

Absent [OJ; present [1J. 

12. Claws . Weakly to moderately curved [OJ; strongly curved [1J. 

Male 

13. Anterior portion of propoleuron. Short [OJ; elongate [1J. 
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14. Metanotum. Developed [OJ; reduced [1J . 

15 . Smal I emargination or fovea on the anterior port inn of metan ot um. 

Absent [OJ ; present [1J . 

Female 

16. Body shape. Not flattened [OJ: extremely flat dorsolaterally [1J. 

17 . Eyes. Large [0 J; reduced [1J 

18. Scutellum. Usua I in size [OJ; extremely broaded [1J . 

19 . Mesopleura and mesonotum. Not fused [OJ: fused [ 1J . 

20. Lateral portions of mesoscutum. Large [OJ; reduced [1J . 

21. Metanotum. Developed [OJ: reduced [1J. 

22. Propodeum. Long, lateral sides at most moderately convex [OJ ; broad, 

lateral sides strongly convex [1J. 

23. Forth gastral sternite. Simple [OJ: with a pair of large cornicles [1J . 

24. Fifth gastral sternite. Simple [OJ: with a pair of large cornicles [1). 
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Table 3. Character coding for the 2nd analysis of the subfami I ial 

relationships. 

• states unknown. P • polymorphic. 

As for characters 1-24. see Table 1. Character 25 : Eyes with 

Table 2. Character coding for the analysis of the sub fam i I ial relationships. 
lateral sides on head in male [OJ. forward in male [1J . Character 

? • states unknown. P • polymorphic. 
26: Propodeal fovea absent [OJ. present [1J . Character 27: 

Median carina of clypeus of male produced [OJ. truncated [1J. 

1 1 1 1 1 1 1 1 1 2 2 2 2 2 Character 28: Submedia n cell of fore wings fully formed [OJ. 
Ta xon 2 3 4 5 6 7 8 g 0 2 3 4 5 6 7 8 g 0 1 2 3 4 

absolute or absent [1J . Cha ra cter 29: Prostigma absent or 
Pristocerinoe 0 0 0 0 0 0 0 1 0 0 1 0 0 1 0 0 0 
Afgoioginoe 1 0 0 0 0 0 0 0 1 0 1 1 1 0 0 1 1 0 0 0 
Epyrinoe 0 1 0 0 0 1 0 0 0 1 0 p 0 0 0 0 0 0 0 0 

smaller tha n the pterostigma [OJ. prostigma developed and larger 

Mesitiinae 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 than the pterostogma, pt eros tigma small, absolute or abse nt (1J. 
Be thy! inoe 0 1 0 0 0 0 0 1 1 0 0 0 0 0 13 13 0 0 0 0 
Ga lodo x inoe ? 1 1 0 0 0 1 0 0 ? ? ? 0 0 0 0 0 0 0 1 1 
Parapenesi a ? 1 0 1 0 13 0 ? ? ? 0 ? ? ? 0 0 1 1 1 1 1 0 0 
Chrysi didoe 0 0 0 0 0 0 p 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 

Taxon 2 3 4 5 6 7 8 g 0 1 2 3 4 5 6 7 8 g 0 1 2 3 4 5 6 7 8 g 

Pr· is tocet"' i nae 1 0 0 0 0 0 0 0 0 I p 0 0 I 0 0 0 0 0 p I) I) 

Epyrini I) 1 0 0 13 13 13 13 I 13 0 1300130000 0 1 0 0 13 
Sc lerodermini 13 1 0 0 0 13 0 0 1 0 p 00013130130 1 13 I p 13 

Cepholonomiini 0 I 0 0 13 13 13 13 01300013 0 0 13 0 0 0 1 p p 

t1esi li inae 0 I I 1 1 1 13 0 0 0 0 13 0 0 13 0 0 13 0 0 13 0 0 13 

Bethylinoe 0 1 I 0 1 0 13 13 0 1 1 0 0 0 13 0 0 13 13 13 13 0 0 0 13 0 0 

Galodoxinae ? 1 I 1 1 0 0 13 I 13 0 ? ? ? 0 13 0 0 13 0 0 1 1 0 0 13 0 13 

Parapenesia ? 1 1 13 1 13 0 0 ? ? ? 13 ? ? ? 13 0 I I 1 I I 0 0 ? 13 I ? 0 

Chrysididoe 0 0 0 0 13 0 p 1 0 0 13 0 0 0 0 0 0 0 0 13 13 0 0 13 0 13 0 0 13 

98 



Table 5 Character rna t r i x among the 26 genera of Epyrinae . 

Table 4. Remarkable characters and their s tates in the 26 genera 
of Epyrinae. 1 2 

12 3456 78901 23 4 5678 90 
1. Propodeal fovea . Absent [0 l ; present [ 1 ]. Epy r in i 
2. Position of eyes. Lateral [0]; forward [1] . Anisepyris 1 0 0000 00000 00 0 0000 00 0 
3. Number of antenna! segme nt s. 13[0 l; 12[ 1] ; 1 0[ 2l. Aspi depyri s 10 0000 00000 00 0 0000 00 0 
4. Median l obe of clypeus. Projecting [0]; truncate [ 1 ]. Bakeriella 10 0000 00000 00 0 0000 00 0 
5. Occipital carina. Present [0]; absent [ 1 ]. Calioz ina 10 0000 00000 00 0 0000 00 0 
6. Number of labial pal pal segments. 3[0]; 2[ 1] ; 1 [2]. Orientepyr is 10 0000 00000 00 0 0000 00 0 0 
7. Number of maxillary pal pi segments. 6[0] ; 5-4[ 1]; 3[ 2l. Rhabdepy r is 10 0000 00000 00 0 0000 00 0/ 10 
8. Not au I i . Present [0]; absent [1]. Epy r is 10 0000 00000 00 0 0000 00 0/10 
9. Transverse carina of propodeum in female . Present [0] ; absent [ 1 ]. lsobrachium 10 000? ?1000 00 0 0000 00 0 0 

10. Lateral carinae of propodeum. Present [0]: absent [1] . Trachepyris 10 0000 00000 00 0 0000 01 0 0 
11. Median carina of p ropodeum . Present [0] ; absent [ 1 ]. Disepyr is 10 0000 00000 00 0 0100 01 0 0 
12 . Pterostigma. Large [0]; obsolete or absent [1]. Holepyris 10 0000 01000 00 0 0001 10 0/10 
13 . Median vein . Present [0 l; absent [1] . Lae l iu s 10 0000 01000 00 0 0 011 11 0 0 
14 . Ana I vein. Present [0]; absent [1] Sclerodermini 
15 . Costa of forewing. Present [0]; absent [1] . Nothepy r is 01 1100 00000 00 0 ?010 00 0 0 
1 6. Prost i gma . Absent [0] ; present [1] . Allobethylus 01 1101 00000 00 0 0010 / 100 0 0 
1 7. Outer margin of forewing. Du II y angulated [0] ; rounded [ 1 ]. Be thy I ops is 01 1100 01001 ?? ? ???? ?? 1 
18. Anterior margin of forewing. Straight [0]; weakly concave near Chi lepyri s 01 1100 01000 00 0000 1 2 0 0 

the pterostigma [1] Gleno sema 01 100? ?1001 10 0 1011 1 0 0/10 
19 . Position of pte ros t i gma. Almost at middle from the base [0]; nea r the Thlastepyris 0 I 11 00 01000 10 1111 11 0 0 

base [ 1 ]. Alongatepyr is 01 1100 01000 10 1111 11 0 0 
20 . Radial vein. Long [0 l: short [ 1]: absent [ 2l. Lepdosternopsis 01 110 0 11111 ?? ? ???? ?? 0 
21. Condition of wings in female. Fu I I y winged [0]: brachypterous [1]; Scleroderm us 01 1100 11111 00 0/ 11 010 12 

apterous [ 2]. Chepha I a nom i in i 
22 . Two different wing forms in female within a species . Absent [0]: lslaelius 00 1111 10000 00 0 1011 10 / 1 0 0 

present ( f u I I y winged and apterous or brachypterous) [ 1 ]. Plastanoxus 00 1111 10000 / 100 / 11 1111 10 0 0 
Chepha I on om i a 00 / 1111 / 210000 / 111 1011 22 2 1 
Achephalonomia 00 11 2? ?0000 11 1011 22 0/11 
Prorops 00 1112 21111 01 1111 10 0 0 
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Table 6. Characters and their states used in the analysis of 

Pri s tocerinae . 

0. plesiomorphic ; 1 & 2. apomorphic . 

1. Mandibles . More or less triangular [OJ; sickle-shaped [1J. 

2. Basal tooth of mandibles . Simple [OJ ; directed inward [1J . 

3. Anterior border of clypeus. Truncate [OJ; produced and mostly triangular 

[1J; strongly produced and trapezoidal [2J. 

4. Lateral borders of anterior clypeal margin. Not remarkably produced [OJ ; 

strongly produced [1J . 

5. Frontal portion of head . Not obi iquely truncated [0); obliqueuly 

truncated [1 J. 

6. Antenna! sockets : Developed [OJ ; reduced [1J. 

7. Antenna! funicular segments. Without long erect hairs [OJ; with long 

erect hairs [1). 

8. Eyes. Hairless or only with short hairs [OJ; with long erect hairs [1J. 

9. Ocellar triangule . Forming a regular triangle and situated far from the 

occipital border [OJ; flat and situated well near the occipital border 

[1J . 

10. Occi pit . Shorter [OJ. remarkably elongate [1 J. 

11. Occitital carina . Complete [OJ; obsolete dorsally [1J . 

12. Genal areas . Simple [0); with a pair of spines [1 J. 

13. Head . Longer than wide [OJ; remarkably wider than long [1J. 
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14. Anterior porti on of pr opl euron. Shorter [OJ ; elongat e [ 1J. 

15. Acetabular carina of me sonotum. Present [OJ ; absent [1). 

16. Notauli . Pre sent and di s tinct [OJ ; absent or obsolete [ 1). 

17. Scutellar disc . Moderate in size [OJ ; elongate [1). 

18. Anteromedian portion of Metanotu~ Without smal I emarginat i on or fovea 

[0); with a small emargination or fovea [1J . 

19. Propodeum. Shorter [OJ ; elongate [1J. 

20 . Propodeum. Not produced [OJ ; produced dorsally [1J . 

21. Gaster. Usual [OJ; elongate [1J . 

22. Gaster . Usual [OJ ; broaden [1). 

23 . 2nd gastral tergite . Simple [OJ; structured [1J. 

24. Posterior border of 2nd gastral tergite . Without modification [O J; 

strongly concave leterally [1J . 

25 . 3rd gastral tergite . Simple [OJ; structured [1). 

26. Middle tibiae. Without spine [OJ; with strong spines at outer margin [1J . 

27 . Middle tibial spures: Same length [OJ; short and long respectively [1J . 

28. Outer margin of forewings . More or less dully angulate [OJ; rounded [1). 

29 . Costa . Present [OJ; obso I ete [ 1 J. 

30 . Metacarpus vein . Present [OJ ; absent [1J . 

31. Pterostigma . Present [OJ ; absent [1J . 

32 . Pterostigma . Usual in size [OJ; remarkably large and broad [1J . 

33. Radial vein . Distinct [OJ; thin and weak [1J . 

34. Transverse cubital vein arising from the radial vein . Present [OJ; absent 
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[1]. 

35. Basal vein. Arising near pterostigma [0]; far from the level of 

pte r os t i gma [ 1] . 

36. Transverse median vein. Simple [0]: strongly curved to the base [1]. 

37. Cubital vein . Indistinct or not reaching the wing margin [0]; weak but 

distinct and reaching the wing margin [1]. 

38. Subdiscoidal vein. Indistinct or not reaching the wing margin [0] ; weak 

but distinct and reaching the wing margin [1] . 

39. Median vein of hind wing . Obsolete or absent [0]: weak but distinct and 

reaching the wing margin [1]. 

40. Subgenital plate . With a single stalk [0]: with three stalks [1] . 

41. Subgenital plate. Simple [0] ; deeply divided into two parts [1]. 

42. Lateral borders of subgenital plate . Convex or straight [0]: concave [1] . 

43. Posterior border of subgenital plate . Without process [0]: with a process 

[1] 

44. Parameres . Broad [0]; long and thin, forming a shaft at the middle [1] . 

45 . Parameres . With a single lobe [0] ; divided into 2 separate arms [1]. 

46. A lobe at inner part of parameres. Absent [0] ; present [1] . 

47. A lobe at posterior part of parameres. Absent [0]: Present [1] . 

48. Aedoeagus . Simple [0] ; consisting of 3 distinct sets of valves [1]. 

49. Cuspis. Simple [0] ; divided into two separate armes [1] . 
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Table 8. Characte r s and t heir sta tes use d a t t he t ri be l eve l ana l ys i s of 

Subfamily Epyri nae. 

0, p l es i omo rph ic; 1. apomor phic . 

1. Ant enna! segmen t s. 13 [ 0 ]; 12 or l ess [ 1]. 
Tab le 9. Characte r coding fo r the analys i s of the tribal relationships in the 

subfami l y Epy r i nae. 
2. Med i an lobe of clypeus. Projecting [0] ; truncate [ 1]. 

·p· indica t es po l ymo r phic. 
3. Position of eyes i n frontal view. Lateral s ides [0] ; forw a rd [1]. 

1 1 
Taxon 2 3 4 5 6 7 8 g 0 2 

4. Occipi t al carina . Present [0] ; absent [1] . 

5. Ma x illar y pal pi . Wi th 6 segments [0] ; less than 6 [1 ]. Epyrini 0 0 0 [) 0 0 0 1 [) 0 [) 0 
Sc l erodermit"'li 0 1 1 p p 0 p 0 0 0 F p 
Cephol onom i ini 1 1 0 1 1 1 1 0 1 p 1 1 6. Labial palpi . With 3 segments [0]; less than 3 [1] . 

7. No t au I i. Presen t [ 0]; absent [ 1]. 
Outgroup 0 0 0 0 0 0 000000 

8. Fovea of postero l atera l corners of propodeum. Absent [0] ; present [ 1]. 

9. Pterostigma. Developed [0] ; obsolete or absent [1]. 

10. Annal vein. Present [0]; indistinct or absent (1] . 

11 . Costa . Present [0] , absent [1]. 

12. Transverse carina of p ropodeum. Present in female [0]; absent in female 

[1] . 
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Table 10. Characters and their states used in the analysis of tribe 

Epy r i nae . 

0, plesiomorphic. 1 & 2, apomorphic . 

1. Mandibles . Short [0]: elongate with a shaft [1]. 

2. Lateral lobes of clypeus. Not developed [0]; developed [1]. 

3. Antenna! scapes . Without strong setae [0]; setose [1]. 

4. Eyes. Smaller , less than 0. 8 x head length [0]; larger, more than 1. 0 x 

head length (1] . 

5. Occipit. Without strong setae [0] ; with strong setae [1] . 

6. Carinae around eyes. Absent [0]: present [1] . 

7. Base of clypeus . Not overhung by the antenna! socket [0]: overhung (1] . 

8. Posterolateral borders of head. Not broaden [0]; broaden [1] . 

9. Occipital border of head. More or less with angles [0]: round, not 

forming an angle [1]. 

10. Pronotum . longer than wide (0]: distinctly wider than long [1] . 

11. Pronotum. Less than 1. 3 x wider than long [0] ; more than 1. 4 x wider 

than long [1] . 

12. Anterodorsal border of pronotum in lateral view. Roundly sloped [0]: 

forming right angle [1]. 

13. Pronotal disc . Widest at posterior most [0]: widest at anterior most [1]. 
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14. Posterior border of pronotal disc. Almost straoght to weakly concave 

[0] : U-shaped [1] . 

15. Pronotal disc . Without emargination [0]; with a emargination [1]. 

16. Longitudinal median carina on pronotal disc. Absent (0] : present [1 ]. 

17. Posterior portion of pronotal disc. Without transverse furrow [0] : 

with a transverse furrow [1] . 

18. Mesoscutum. Without transverse furrow at middle [0] ; with a transverse 

furrow [1]. 

19. Notaul i. Present [0]; obsolete or absent [1]. 

20. Scutellar pits . Absent, but with a groove at anterior portion of 

scutellum [0]: present [1] . 

21. Propodeal fovea of posterolateral corners . Absent [0]: present [1] . 

22 . Posterolateral corners of propodeum. Only angulated [0]; with a blunt 

short tooth [1]. 

23. Anterior potion of fovea . Simple [0]: with a dull tooth [1]. 

24 . Anterior margin of forewings. Straight [0]; weakly concave at pterostigma 

[ 1 ]. 

25 . Pterostigma. Present at almost middle of wings [0]: situated near the base 

[ 1 ]. 

26 . Radial vein. Long [0]: short [1] . 

27 . Prost i gma . Absent [0]; present [ 1]. 

28. Median vein. Arising from subcosta near pterostigma [0]: arising to 

sepatate to pterostigma [1]. 
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29. Fore tarsus . Simple [OJ. With a rake of stout bristle [1]. 
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Table 11. Character coding for the analysis of the generic relationships in 

the tribe Epyrini . 

· p· indicates polymorphic . 

1 11 11111 2 2 22222222 
Taxon 

Anisepyr·is 
Aspidepyris 
Orientepyris 
Boket'iello 
Calyozina 
Oisepyris 
Epyt' i s 

Holepyl'is 
lsobrachium 
Laelius 
Rhabdepyris 
Trachepyris 
Outgt'oup 

234567890 23456789012 3 456 789 

0 13 0 1 13 13 0 I I I 0 0 0 0 I 0 
00000000130001100 
0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 13 13 13 13 13 13 13 13 13 0 13 13 0 I 
0 0 13 13 0 13 I 0 13 I 0 I B 13 B B 
13 13 13 I 13 13 0 13 13 13 0 13 13 13 13 13 
0 0 13 13 13 0 0 0 0 0 I 0 0 0 0 0 

0 0 0 
13 13 0 2 
I I 0 13 
0 0 0 2 
0 0 0 2 
13 I 0 0 
P p 0 I 

01000000130 
0 0 0 0 13 13 0 0 13 0 

1313000 p 0 

0 13 13 0 0 I 0 0 13 0 0 
0 0 0 0 p 13 0 1 0 0 0 
I 13 I 0 0 13 0 13 13 0 1 
0 0 13 0 13 0 0 0 0 0 0 

0 0 0 0 0 0 0 I I 
0 0 0 0 0 0 0 I 0 
0 0 0 0 0 0 13 0 13 
0001131301311 
0 0 0 0 0 0 0 0 0 0 
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0 0 13 0 13 0 
1 13 13 13 13 13 
1 0 13 13 13 0 
1 13 13 0 13 0 
0 13 0 13 13 0 
13 13 13 13 1 1 
0 13 0 0 13 {] 

0 0 
0 0 
0 0 
0 0 
0 0 
0 1 
0 0 

001 00113 
013000000 
0 I I I I 0 13 0 
13131313013130 
00001001 
00008000 



Table 12. Characters and their states used in the analysis of tribe 

Sclerodermini ( based on the female). 

0. plesiomorphic ; 1. apomorphic. 

1. Occiput of head . Shorter [0]; elongate [1]. 

2. Size of head . Smaller [0]; much wider than maximum width of alitrunk [1]. 

3. Lateral borders of head in frontal view. Convex [0]; parallel to 

subparallel [1]. 

4. Mandibles. Short and broad [0] ; long and slender [1]. 

5. Number of teeth of intercaraly border of mandibles . Less than 7 [0]; 7 

[ 1 ]. 

6. Inner margin of mandibles. Without denticles [0] ; with smal I denticles 

[1] 

7. Eyes. Situated on lateral sides [0] ; situated forward [1] . 

8. Eyes . Situated almost at middle [0]; situated anterior portion [1]. 

9. Ocelli. Present [0]; absent [1]. 

10. Occipital carina . Present [0]; absent [1] . 

11. Notauli . Present [0]; absent [1] . 

12. Parapsidal furrows . Present [0]; absent [1]. 

13. Tegulae. Large [0]; small [1] . 

14. Scutellum. Long [0]; short [1]. 

15. Basal transverse groove of scutellum. Present [0]; absent [1]. 

16. Scutellum. Not separated from mesoscutum by a transverse streak [0]; 
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separated from mesoscutum by a transverse streak [1]. 

11 . Propodeum. longer than wide [0] ; wider than long [1]. 

18. Lateral carinae of propodeum. Present [0] ; absent [1]. 

19. Transverse carina of propodeum . Present [0]; absent [1 ]. 

20 . Median carina of propodeum. Present [0] ; absent [1] . 

21. Gastral sternites 4- 6. Simple [0]; biemarginate [1]. 

22. Posterior border of abdominal sternites. Simple [0] ; with scales [1] . 

23. Wings . Fully developed [0] ; dimorphic [1]; very small [2] . 

24. Submedian cell . Long [0]; extremely short, less than half length of 

median cell [1 ]. 

25. Median vein . Long [0]; short, not divided into median and submedian 

ce II s [ 1 ]. 

26. Costal cell. Present [0]; absent (1] . 

27. Body shape. Not depressed [0]; extremely depressed dorsoventrally [1]. 
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Table 13. Character coding for the analysis of the generic relationships in Table 14. Characters and their states used in the analy s is of tribe 

the tribe Sclerodermini. 
Chepha I on om i in i . 

1. Maxillary pal pi . with 6 segments [0]; with 5 or 4 segments [1]; wi th 3 
1 1 1 1 1 1 1 1 I 2 2 2 2 2 2 2 2 

Taxon 2 3 4 5 5 7 8 g 13 2 3 4 5 5 7 8 g 13 1 2 3 4 5 5 7 segments [2] . 

Allobethylus 1 13 I 0 0 13 0 I 0 0 0 0 0 0 13 0 0 0 13 0 0 0 0 0 0 
Rlongatepyris 0 0 0 0 0 0 0 I 1 0 13 0 0 13 13 0 13 13 0 0 0 I 0 0 1 

2. Labial palpi . With 3 segments [0]; 2 segments [1]; with 1 segment [2] . 

Bethylopsis I 13 1 I 0 0 0 0 I I 00000000 I 0 0 2 0 0 0 0 
Chilepyris 0 I 0 0 13 0 13 0 1 I 13 0 I 0 13 I 13 13 0 0 0 0 0 13 0 0 

3. Antennal segments . 13 [0] ; 12 [1]; 10 [2] . 

Glenosema 1 0 0 I I I 13 13 13 I 1 13 0 13 0 0 13 0 I 13 0 2 0 0 0 0 
Lepidosternopsis 0 0 13 13 13 0 13 I I I I 0 I I 13 I I I 1 I 2 13 0 0 0 4. Frons of head. Simple [0]; produced below into bifid process [1]. 
No thepyr- is 0 13 0 0 13 13 1 0 0 0 0 0 0 13 13 13 13 0 1 0 0 0 0 0 0 
Sc leroderrr.us 0 0 0 0 0 13 13 0 I 1000001 I I 0 13 I 0 0 0 0 5. Eyes. Flat to weakly convex [0] ; moderately convex [1] . 
Thlastepyris 1 13 I 0 13 13 1 0 0 I I 0000000000 0 0 I I I I 
Outgr·oup 0 0 0 0 0 0 0 0 0 0 0 0000000000 0 0 0 0 0 0 6. Parapsidal fullows . Present [0]; absent [1] . 

7. Scutellum. Not separated from scutum by a thin I ine [0]; separated from 

scutum by a thin I ine [1] . 

8. Sc utellum. With a pair of pits or a transverse groove [0]; Without pits 

nor groove [1]. 

9. Pterostigma. Situated more than 1/3 of distance from the base [0] ; 

situated near to the base of wing [1]. 

10. Prostigma . Relatively small [0]; large [1]. 

11. Radial vein. Present [0]; absent [1]. 

12. Basal vein . Narrow [0]; broad at midlength[1] . 

13. Anal vein. Present [0] ; absent [1] . 

14 . Paramere. Simple [0]; deeply divided into two arms [1]. 
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