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ABSTRACT

The males of 23 species (representing 19 genera)
of the family Coccidae have been described and illus-
trated in detail and a general account of the external
morphology of male Coccidae is given. A number of
structures present in other male Coccoidea but not
hitherto observed in the Coccidae have been recorded.
The relationships of the lecanoid type of male with
the margaroid and diaspidoid types have been discussed
and the males of two families of the lecanoid type
(Coccidae and Pseudococcidae) have been compared
with each other. Within the Coccidae the males were
often found to reveal different relationships from
the female and a classification is suggested which
differs from the classifications based on female
characters. The results of this study is in accor-
dance with recent discoveries that the characters of
the male are valid at all taxonomic levels, including
genera and species, Detailed keys to groups of genera,

genera and species have been provided.
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I INTRODUCTION AND REVIEW OF THE LITERATURE

(a) INTRODUCTION

The economic importance of the Coccoidea attracted the

attention of many research workers to this superfamily and
numerous detailed studies of various aspects of its morphology,
internal anatomy, taxonomy, bionomics and also senetics have
been carried out. With the exception of the genetical studies
most of the work has been concerned only with the adult females
while the males have received very little attention. Conforming
to the treatment of other insects, some of the earlier workers
like Targioni-Tozetti (1867), Putnam (1879) and Berlese (1893,
1896) tried to give equal attention to both sexes, but soon
afterwards interest in the males declined and reference to

then consisted only of brief, superficial descriptions which
contributed little to the already existing knowledge. As
already pointed out and discussed by Theron (1958), Beardsley
(19€0) znd Ghawri (1962) this situation arose mainly because

of The biological peculiarities of the superfamily, which
render the males very difficult to obtain, and because the
general characteristics of the male make morphological studies
technically difficult. It was also commonly accepted, perhaps
for the seke of convenience, that the males - which apart from
the absence of functioning mouth parts are "normal' insects -
were of but little taxonomic value. Consequently the identifica-
tion and c¢lassification of the Coccoidea were, and still are,
based mainly on the characters of the comparatively large and
easily obtainable females. These females afford many characters
which can be used to separate species and groups of species but
it is very unsatisfactory to determine phylogeny and inter-
relationships on the basis of their characters alone - not so

much because they are ncotenic, highly specialised and more or



less degenerate, but because onc is using only a fraction of the
potential information. Not surprisingly therefore, considerable
disagreement and confusion have arisen regarding the affinities
of larger or smaller groups within the superfamily.

Morrison (1928) in a paper on the classification of the
Margarodidac, was one of the first to question the reliability
of a system of classification based on the characters of the
adult female alone. He also studied stages other than the
adult female and found that the limits of any association of
genera based on the characters of one stage disagreed from that
based on the characters of any other stagzs. He made the interesting
discovery that "the adult mzle stage of any specles possesses
morphological characters that appear to be of marked value in
indicating the broader relationships of the genus to which it
may belong', and he compiled keys to separate the adult males
even within geners (¢.g. Drosicha). The fact that the
male was c¢f importance in distinguishing lower taxonomic
categorics was elso illustrated by the work of Stickney (193%a),
who constructed keys to the adult males of the specics that he
included ir the Phoenicococcinac.

Subseqguently the necessity to study the males gradually
began to be realised and Ferris (1942, 1950, 1957) repeatedly
stressed the nccd for detailed studies of the male. Ferris
(1937, 1957) and also Balachowsky (1937) were of the opinion
that a knowledge of the morphology of the male would only be
of importance in determining relationships of the higher
categorics, but of little value on the specific level.,

Ac a result of the revival of interest in the males a
serics of papers dealing with this sex alone was published
(Jancke, 1955; Ezzas, 1956; Bustshik, 1958); the male also
received more attention in general works (Borchsenius, 1957)

and in the descriptions of new species (Hadzibejli, 1955).
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Although these studies were lacking in detail and proper inter-
pretation of the morphology, they seemed to support the view
that males could be used to separate lower categories as well.

A major advance was made when Theron (1958)carried out a
detailed study of the general morphology of the males of 7
genera, representing 4 families. He suggested homologies for
the various structures and indicated the relationship of these
familics with cach other and the other Sternorrhyncha, thus
laying a firm foundation on which future studies could be built.
This viork was followed up by detailed studies of the males of
3 species of the Pscudococcidac (Giliomee, 1961) and 24 species
of the Diasvididae (Ghawri, 1962), while Beardsley (1960, 1962)
published brief descriptions and notes on 35 species of the
Pseudococcidae. In the Diaspididae, which is probably the best
known of all the Coccoidea, a number of subdivisions (subfamilies,
tribes, subtribes and groups) have been recognised on the basis
of female characters alonec. Ghawi (loc.cit.) was able to confirm
the major subdivisions and clarify the status of a few whose
position was digputed, and his work finally proved the great
usefulness of male characters at all taxonomic lecvels.,

As far as the Coccidac are concerned it is true to say that
this large and important family is still very inadequately known,
especially as regards the interrelationships of its members.
This is partly due to the fact that satisfactory preparations
of the adult females can ususlly conly be obtained from freshly
moulted specimens, which are seldom available; preparations of
the old, frequently heavily sclerotized females show only a very
limited number of characters and the identity of many species
described from such specimens is uncertain. A few workers
(Steinvcden, 1929; Sulc, 19413 Bodenheimer, 1953) indicated
the close relationship of a smell number of genera, but the only

comprehensive classification which has so far been published, is
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that of Borchsenius (1957), who divided the family into 3
subfamilies, and one of the subfamilies into 2 tribes. His
classification was based mainly on & small number of

characters of the adult female, among which he used also the

way in which the body of the female and the eggs arc protected.
This classification has not been gencrally accevted. It was
therefore considercd that a study of the male would substantially
contribute to our knowledge of this family and make it possible
to support or modify the classification suggested by Borchsenius,
just as Ghauri's work has done with regard to the Diaspididae.
Thus thc scopec of the present work was: (i) to meke a detailed
study of the morphology of a representative sample of the family
Coccidac; (ii) to describe the species in detail; (iii) to
detcrmine what characters are of taxonomic importance and on
what levels they can be ﬁsed, and (iv) to advance ocur under-
standing of the relationships of members within the family,

and of this family with other subdivisions of the Coccoidea.

(b) REVIEW OF THE LITERATURE

The literature pertaining to malc Coccoidea has been
adequately reviewed by Ghauri (1962) and all that needs to be
donc here is to mention a number of papers, particularly

referring to the C0C¢Cidnc,

that have not been discussed by
him or were published subsequent to his review.

An early publication, not mentioned by Ghauri, is
Newstead's (1901, 1903) monograph on the British Coccoidea.
Newstead described the meles whenever they were available,
but mentioned only the most obvious fecatures. He pointed to
the fact that the number and position of the eyes might be
of generic importance. Ancother early pever is that of Moulton

(1907), who studied the monteﬁ& pine scale, Physokermes insignicola

(Craw). Following the pattern established by Putnam (1879) he gave
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equal attention to all stages and included some information on
their internal anatomy. The morphology of the adult male was
only briefly outlined, but special attention was given to the
eyes and terminal antennal segments.

Silvestri (1919a, 1919b, 1920) published three papers

dealing with Sphacrolecanium prunastri (Fonsc.), Eulecanium coryli

(L.) and Coroplastes sinensis D. Guerc. respectively. His

descriptions and illustrations of the male lack detail, but

such uscful information as the number of e¢yes, and the structure
of the genital and prcegenital segments are given. These papers
arc included as an appendix to Leconerdi's (1920) monograph on
the Coccoidea of Itsly. Leonardi (1920) himself briefly
described the males of a wide variety of Coccoidea of which the
following are only a few examples:

(names as given by Lconardi): Aspidiotus hederaec (Vall.),

Lichtensia viburni Signoret, Aclerda berlesii Buffa,

Pscudococcus citri (Rissc), Eriococcus Hdrffcarice Mask.,

Micrococcus silvestrii Lcon., Trabutina leonardii Silv. and

Ceroputo superbus Leon. In all these descriptions only the

more obvious featurcs were mentioned, but such information as
the length of the body, antennae, hind legs and wings are
included.

A paper by Kawecki (1958b) on Eulecanium coryli (L,) contains

a brief reference to the male. He suggested that the term

"pseudohalteres" should be used for the reduced hind wings.
A number of Russian workers gave some attention to male

Coccidae. Hadzibejli (1955) when dcscribing a new specics

(Ncopulvinaria imecrctina), also gave an account of the male,

Borchsenius (1957), in a monograph on the Coccoidae of the
USSR, included original dcscriptions and illustrations of the
males of 11 species, short notes on others, and repeated some

of the descriptions from the literaturej he also briefly
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described the male of the Kermococcidae, Asterolecaniidae,
Aclerdidae (Borchsenius, 1960)., Bustshik & Szakjan-Baranova
(1962) dealt with some aspects of the 1lifc history, morphology

and internal anatomy of the male of Coccus hesperidum. The

descriptions of these workers follow the same general pattern,
i.e., the morphology is described in general terms only, but
some attention is given to the details of the head, antennae,
scutellum, as well as the genital «nd pregenital secgments.

The main contribution of thesc papers collectively, and that
of Borchsenius in particular, is that they clearly show the
availability of characters in the male which can be used for
taxonomic purposes.

As for as families other than the Coccidae arc concerned,
mention can be made here of a paper on the Aclerdidac by
McConnel (1953), in which the male of the family is briefly
described, with the statement that "considerable diversity of
form existed among the few species available,"

As pointed out by Ghauri (1962) a ncw standard of detail
and accuracy was reached by Theron (1958) and his study should
form the foundation on which any study of male Coccidae is
bascd. Using Theron's interpretations and terminology, Giliomee
(1961) gave a detailed account of the morphology of 3 species of

the genus Pseudococcus (Pseudococcidae); he also studied the

chaetotaxy and discussed a number of characters which can be

used to sceparate the 3 species. One of the species (P.maritimus

-

Ehrhorn) is describod as consisting of two "types" which show
small differences, rather smaller than those obscrved between

the other two species of Pscudococcus or the interspecific

differences recorded by Beardsley (1960). However, in view
of Wilkey & Mckenzie's (1961) finding (from 2 study of the
females) that more than onc distinct, but very similar species

have been involved under the name P.maritimus, it now seems




likely that the two "types'of male described were in fact
two species.

Ghauri (1962), in an excellent paper on the males of the
Diaspididae, critically examined and amended Theron's (1958)
definition of the male of this family. Ghauri studied 24 species
(representing 4 tribes and 16 genera) and proved convincingly
that male characters could be used at all taxonomic levels.

A few papers on male Coccoidea have appeared since the
publication of Ghauri's work. Beardsley (1962) published a
paper in which he described the males of another 5 species of
the Pseudococcidae, including the interesting species Puto

yuccae (Coquillet) and Rhizoecus falcifer Kunckel d'Herculais.

Husseiny & Madsen (1962 )dealt with the life history of Lecanium
kunoensis Xuw. and included a description of the adult male
which, however, is Very inadequate and shows that the authors
were not aware of Theron's paper. Theron (1962) in a paper on
the same lines as his earlier publication, gave an account of

the structure and relationships of the male of Phenacoleachia

zealandica (Mask.) and stated that it "ostensibly belongs to
the margaroid group™, showing certain similarities to the male

of Steingelia.
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IT MATERIAL AND TECHNIQUE

The males of 23 species, belonging to 19 genera were studied.

It was found that the classification of Borchsenius (1957), based

on female characters, was not corroborated by the characters of

the male, which revealed different relationships within the

family. This will be discussed later and in the list below the

studied species are arranged into the suggested four new groups.

A, The Eulecanium group

1.
2.
3.
k,
S
6.
7
8.
9.
10.
11.

Eulecanium tiliae (L.)

Nemolecanium abietis Borchs.

Physokermes piceae (Schr.)

Rhodococcus spiracac (Borchs.)

Palaeolecanium bituberculatum (Targ.)
Phyllostroma myrtilli (Kalt.)

Filippia viburni (Sign.)

Ctenochiton sp.

Ericerus pela (Chav.)

Genus A

Sphaerolecanium prunastri (Fonsc.)

B, The Eriopeltis group

12.
13.
14,

Briopeltis sp.

Eriopeltis ?fostucae (Fonsc.)

Luzulaspis luzulae (Du four)

C. The Inglisia group

150

Tnzlisia theobromae (Newst,)

D. The Coccus group

16.
17.
18.
19.
20.
21.
22,
23.

Coccus hesperidum L.

Genus B (near Pulvinaria) sp.

Pulvinaria %betulae (L)

P. acericola (Walsh & Riley)

Parthenolecanium corni (Bouché)

P, pomeranicum (Kaw.)

Ceroplastes berliniae Hall

Ceroplastes sp.
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The two genera here called genus A and genus B are
representing two apparently new genera, but no definite
statement can be made here as the females are still being

studied. In the Inglisia group only one species (I. theobromae)

was studied in detail, but 3 specimens of aznother (Ceroplastodes

chiton Green) were compared with it, and their characters used
in the discussion.

Most of the species were obtained from workers all over
the world who generously made material from their collections
available, or collected material specially for the purpose of
this study. The specimens were usually received in 70% alcohol,
but specimens of 4 species received from J. Rehacek were
remounted from Swann's mountant. In most cases the received
material was already identified; unidentified material obtained
from various sources were identified by K. Boratynski, G. De Lotto
and D.J. Williams. The males of six species were collected by

nyself, one of them (Ctenochiton sp.) in Stellenbosch, South

Africa, and the rest at the Imperial College Field Station,
Sunninghill, Berks., where their habitats were known to
Dr. Boratynski.

In nearly all the cases 10 specimens of cach species were
exemined, the various measurements taken and the setae counted.
For each gumple the range of variation was recorded and the
average calculated. The specimens were prepared for microscopic
study according to the method described by Ghauri (1962). It
was found, however, that 45 minutes in KOH was usually the
shortest period needed to clear the snecimens and often several
hours were necessary for the larger specimens. Only one stain,
Chlorazol Black E, was used and the specimens were stained for
one hour. After the removal of excess stain they were transferred
to terpineol, in which they were mounted on cavity slides.

In meking the illustrations, the same techniques and

proccdure were followed as described in an earlier paper



I7

(Giliomee,1961).

In order to standardise the measurements and prevent
repetition in the individual descriptions the way in which the
various structures were mecasured is explained in detail below
(see also fig.l). Cases where there are no reasonable grounds
for doubt, are omitted.

The body length was measured from the anterior margin of
the head to the apex of the penial sheath.

The head exhibits no definite structure posterodorsally &and
its length was therefore measured from the anterior mergin to
the first ridge on the thorax, the pronotal ridge; 1its width
was measured across the genae. The external margin of the
cornez is not very distinct and the internal diameter was therefore
tcken. Antenna: The length of the scape was measured along the
dorsal margin, the width across the middle of the segment; the
length of the pedicel was measured from the articular process
posteroventrally to the apex of the segment, and the maximum
width was teken; the width of the 3rd znd 10th scgments wes
measured where they are widest but that of the 4th - 9th segments
across the middle because they are sometimes rather wider at the
apex.

The length of the thorax was measured from the pronotal ridge
to the posterior margin of the mesopostphragma (the latter also
used by Ghauri (1962) in estimzting the length of the thorax of
the Diaspididae). The length of the prescutum was measured from
the anterior margin (topographically) to the prescutal suture,
without including the broad internal ridge of the latter; the
width was measured across the middle of the sclerite;ggadg\c
lateral ridges. The measurement of the maximum length and width

of the median membranous area of the scutum, the length and width

across the middle of the scutellum, and the maximum length and

width of the basisternum (but not including the ridges) was taken.

The length of the wing was measured from the base of the costal

complex of wing veins to the tip of the wing, and the width across
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its maximum expansion. The length of the segments of the leg

was measured as had been indicated for Pseudococcus (Giliomee,

1961), i.e. the maximum length of each segment was taken; the
tarsus, however, was measured along the outer margin instead of
the inner, the former being more accurate. The width of each
segmnent was measured at its maximum, with the exception of the
tibia which was measured across the middle because it is usually
somewhat wider at the apex.

The length of the abdomen was measured from the mesopostphragma
to the anus, and the width across the 3rd segment. The penial
sheath may be somewhat curved and for accuracy its length was
measured in pleural view, following the curve; its width was

neasured at the level of the base of the aedeagus.
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III GENERAL MCRPHOLOGY

The first serious attempt to study the morphology of the
mzle of the Coccidae was made by Putnam (1879) in his paper on

Pulvinaria innumerabilis. Apart from morphological observations,

he suggested that the shape and proportions of the scutellum
(which he called apodema) would be of some value in distinguishing
the species of Pulvinaria. After Putnam's work attention was
shifted almost completely to the female. However, some authors,
e.gs Moulton (1907), Silvestri (1919a, 1919b, 1920), Cusciana
(1931), Hadzibejli (1955), Kawecki (1958b) and Husseiny & Madsen
(1962) included brief descriptions of the male when describing
the females of single species. Other workers, like Newstcad
(1903), Green (1904-1909), Leonardi (1920), Sulc (1932) and
Borchsenius (1957) each dealt with a serics of females from
definite localities; they included short descriptions of the
males that were avallable and usually gave a general account of
the male of the family. Of all these, the works of Sulc and
Borchsenius are the most significant. Sulc's interpretation

of the thoracic structures is fairly accurate, and he pays
special attention to the eyes, halteres and chaetotaxy of the
head in differentiating the species studied. Borchsenius'

paper contains a number of inaccuracies concerning the homologies
of the various structures, but he describes and illustrates the.
differences in the head, 3rd and 10th antenn-l segments,
scutellum and terminal abdominal segments (including the genital
segment) in the species that he studied. A small number of
workers, namecly Pesson (1941), Dilrr(1954), Habib (1956) and
Bustshik & Saakjan-Baranova (1962) devoted papers to the
description of the males of individual species, but their
descriptions are rather superficial and contain many errors.

Jancke (1955), Ezzat (1956) and Theron (1958) made comparative
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studies of the males of a number of families; each of them

included one member of the Coccidae: Physokermes piceae,

Pulvinaria ericicola and Porthenolecanium pomeranicum (described

as Eulecanium taxi) respectively. While Ezzat and Jancke contribu-

ted little that is morphologically significant, Theron gave a very
detailed and zccurate account, and was the first to make a compre~
hensive study of the pleural region.

In the present investigation it was possible, by studying a
more representative sample (23 species), to substantiate Theron's
findings, to record a number of characters which have hitherto
been unknown or overlooked, and to gain information on the range
of variation within the family. In the general description of the
morphology of male Coccidac that follows, Theron's terminology is
followed, except where otherwise stated; the account is illustra-
ted by a gencraliscd figure (fig.l) and all abbreviations in

brackets refer to this figure, unless otherwise indicated,

A. GENERAL CHARACTERISTICS

Compared with other Coccoidea the males of the Coccidae are

medium-sized, being smaller than the Margarodidae end larger than
the Dinspididac. Among the species studied the smallest was L.
luzulae (1020-1290, av. 1141 u long) and the largest E, pela
(2500-3100, av. 2864 n long); L. luzulac had the shortest wing-
span (2090-2350, av. 2213 u) and E, pela the longest (5330-5700,
av. 5563 p). Some specics are slender in appearance (e.g.

C._hesperidum) while others arc rather robust (e.g. Ceroplastes Spp.)e.

The body colour of living specimens varies from light reddish

brown (E. festucae) to purplish (P. bituberculatum); the sclerotized

arcas arc darker, brown to black, and the legs and the antennae
vyellowish; the wings are hyaline, often with a purplich tinge

between anterior margin and first wing vein.
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In somc species (e.g. the Coccus group, figs. 16-23) the head
carries numcrous setae, which give it a "hairy" appearance; when
the setae arc few in number (the Eulecanium group, figs. 2-12) the
hecad looks rather bare.

The body is divided into the head, thorax and abdomen; the
hecad is separated from the thorax by a distinctly constricted
neck", characteristic of Coccidee and Pseudococcideae,

The hecad (fig.1B,C) irregulcr in shape; generally wide near
the base dorsally, and narrowed anteriorly and veﬁtrally. In
dorsal view it is somewhat conc-shaped, broad and rounded posteriosly
with a tapering, more or less protruding apex. Inlateral view the
anteroventral surface slopes backwards, towards the conspicuocusky
conical medioventral bulge which carries a pair of ventral eyes.
The head is comparatively well sclerotized with fewer and less
developed secondary ridges than in the Diaspididae (see Ghauri;
1962); with 2=5 pairs of simple eyes and a pair of lateral
ocelli, Mouth parts are absent, but an oval, non-functional mouth
opening is prescent behind the medioventral bulge. The antennae are
long, filiform and ten-scgmented.

Thorax: The prothorax is considerably desclerotized, with a
few more or less developed ridges and small sclerites. The meso-
thorax is well devcloped, sclerotized and with strong supporting
ridges; prescutum, scutum, scutcllum and postnotum distinct, the
latter curving down into the metathoracic cavity; pleural sclerites
well developed, with 2 strong pleural ridge; Dbasisternum large,
usually with a mecdian ridge. The fore wings are well develoved,
with two vecins. The hind pair is reduced to haltercs or absent;
when present, with 1-4 apically hooked setze., The legs are long
and slender with a one-segmented tarsus and a single claw. The
neso~ and metathorax each carry a spiracle latecrally. |

The abdomen is parallel sided, with a slightly tapering

poslerior end., It consists of 8 pregenital segments and the
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genital segment; the latter is narrow, elongated, partly
sclerotized, and carries the genital organs. The pregenital

segments are usually almost entirely membranous (e.g. E. ?festucae),

but sometimes with & small tergite and sternite on each segment
(esg. E. tiliac). Sometimes (the Coccus group) the 7th and 8th
segunents are each produced laterally into a finger- or lobe-like
caundal extension; posteriorly the 8th segment usually carries a
subdorsal glsndular pouch, from the bottom of which two long setae

arise: they secrve as a supporting core for a long wax filament.

B. THE HEAD

1., HEAD CAPSULE
Theron (1958) showed that, of the threce regions of the

gencralised homopteran head (Weber, 1928; 1935), only one of them,
i.e. the cpicranium mekes up almost the entire head capsule in the
Coccoideca; of the other two regilons the so-called "Vorderkopf"

is reduced to a small area around the non-functional mouth opening,
while the third, the labium, is absent altogether. Compared with
other families the head of the Coccidae is peculiar in having the
anterodorsal part of the head capsule considecrably expanded with
the apex sometimes produced into an anterodorsal bulge. Apparently
the enlarged dorsal part has shifted forwards and the ventral part
backwards; this process of transformation appears to rescmble
rotation about a point ncar the lateral ocellus. As a result some
structures, which in the other Coccoidea arec situated on the dorsal
surface of the head, have been translocated forwards or even to the
ventral side. Thus the antennae occupy a ventral position, the
median crest extends anteriorly over the apex of the head and
terminates between the antennae, and the ventral part of the
midcranial ridge docs not rcach the apex of the head. At the

same tinc the dorsal membranous arca of thec posterior part of
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the head and nock has becomc cxtended., The degrec of this
deformation of the head varies within the family from a
condition that is comparatively normel and similar to the
Pseudococcidac (c.g. E. tiliae, fig. 25) to thc extreme as

shown by C. hesperidum (fig. 39).

The dorsomcdial part of the cpicranium, which corresponds

to the median crecst (me) of the Diaspididae (sce Theron, 19583

Ghauri, 1962) is slightly raised, weakly sclerotizcd and usually
polygonally rcticulated, but in a fow cases (F. viburni,

Ctenochiton sp.; figs. 8,9; B) with only weak striations. The

posterior margin is usually broadly rounded, but sometimes

obtuse (I. thoobromac, fig. 16B), and somewhat morc heavily

sclecrotized, although nqﬁistinct ridge is prescnt as found by
Theron (1958) and Giliomee (1961) in the Pscudococcidae, The
heavier sclerotization probably scrves to strengthen the cpi-
cranium in a region where, according to Theron (1958) the
mesothoracic muscles arc attached. Borchsenius (1957) referred
to the median crest as the cephalic longitudinal platc.

In the anterior part of the medien crest there is sometimes
a lincar vestigial ridge (dmecr), which corresponds to a similar

structurc found in Plonococcus citri (Theron, 1953) and interpreted

by Theron as a detached dorsal part of the midcranial ridge. It is

best developed in N. abictis (fig. ?B) wherce it stretches anteriorly
from behind the level of the posterior margin of the eyes to the
anterior margin of the hcad, but even in this case it is not joined
to the ventral part of the midcranial ridge (vmcr). The latter is
usually well developed and Y=-shaped. The median part of the ridge:
merges posteriorly into the ocularsclerite, but in some cases

(I. theobromac, fig. 16,C, the Eriopeltis group, figs 13-15,C)

it fades away beforc doing so and in Ceroplastodes chiton Green

it is vestigial. The latcral arms (Imcr) run to the base of each

scapc, but do not articulate with it., The arms are long
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in some specics (I. thcobromae, fig. 16, C), short in others

(Eriopeltis sp., fig. 13,C), or even absent (E. ?festucae,

fig. 14,C). The area around the posterior scction of the
median part of the midcranial ridge is usually membranous
and weekly polygonally reticulated. Rearely, however, the
reticulation is entirely abscnt (F. viburni, fig. 8,C;

Ctenochiton sp., fig. 9,C), or thc area is both reticulated

and sclerotized (Eriopeltis spp., P. myrtilli, I, theobromae;

“igs. 1% & 14, 7, 16; C). This area corresponds to the ventro-
medial part of the epicranium of the more primitive margaroid
Coccoidea, where it is sclerotized., The ventral part of the
midcranial ridge was described as the chitinous impression by
Pesson (1941), the mesantennal plate by Borchsenius (1957) and
the sclerotized fork by Bustshik & Szakjan-Baranova (1962).

The Russian workers suggested, quite erroneously, that it might
represent the rudiment of the mouth apparatus,

The large ocular sclerite (ocs), dorsally separated from

the median crest by a membranous band surrounding the latter,
constitutes most of the ventral and part of the lateral surface
of the hecad capsule; ventrally it extends uninterrupted from
onz side of the head to the other. It is distinctly polygonally
reticulated, The ocular sclerite is partly bounded anteriorly

by the preocular ridge (procr), which provides a process for

articulation with the scapc. In some species (the Eriopeltis
grouvp, Ctcnochiton sp. E. pela. Genus A; figs. 13-15, 9-11; C)

it is fused with, or closely approximates its oppositec number
where it mey also be Jjoined by the median bar of the midcranial
ridge. More often, however, it fades away at some distance from
the articulating process.

The posterior margin of the ocular sclerite is bounded

mostly by the well developed postoculer ridge (pocr). Dersally

the ridge originates behind the dorsal eye at about the level
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of the posterior margin of the median crest, passes behind the
ocellus and extends posteromcdially across the lateroventral
surface of the head. Near the median line it curves backwards
and extends for a short distance beyond the anterior end of the
procpisternum +4 cervical sclerite, cither as a definite ridge
or as a small scleritc. In most species the ridge forks below
the ocellus, with the short anterior branch surrounding or partly
surrounding the occllus. In the Coccus grecup the postocular
ridge is strong and thick throughout, but in thc other groups the
dorsal rart of it is weaker, uniformly thin or gradually narrowing;
occasionally the part of the ridge immediately behind the ocellus

is missing or very wecak (R. spiracae, Genus 4; figs, 28, 34). In

the litcrature the ridge has been illustrated, but not discussed
by Leonardi (1920), Silvestri (1919a, 1919b, 1920), Sulc (1932)
znd Jancke (1955), whilec it has been callced the chitinous apodeme
(Pesson, 1941) and lateral arches (Borchscnius, 1957; Bustshik &
Soakjan-Baranova, 1962).

Sometimes the pre- and postocular ridges are joincd together
below the ocellus by a strong ridge; it has not been observed

beforce and is herc called the interocular ridge (ior). Its presence

ie constant in a few svecies (the Eriopeltis group; figs. 36, 37),
where it is a broad ridge; in onc other specics (Genus A; figs.
11,C; 34) its occurrence is irregular and it is very narrow if
present, somctimes it is present on onc side only and occasionally

it is absent on both sides. On the preocular ridge in I. theobromae

(fig. 38) a small postcriorly directed process below the articular
proccce apparcently represent a rudiment of this ridge. The homology
of the interocular ridge and its possible relation to the condition
found in the Prcujococcidae will be discussed later.

The ocular sclerite bears a number of simple eyes and a pair
of lateral ocelli. The simple eyes comprise a pair of dorsal and

a pair of ventral eyes, and 1-3 pairs of additional lateral ones.
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The dorsal eyes (dse) are situated on the anterolateral part of

the head above the bases of the antennae and are widely separated

from each other. The ventral eyes (vse) are located on the medio-

ventral bulge close to each other in a submedian position; the
area between the ventral eyes is somewhat raised (e.g. E. tiliae,

fig. 25) or flat (e.g. L. luzulae, fig. 37). The lateral eyes

(1se) occur on each side of the head, more or less in line with
the dorsal and ventral eyes. The dorsal and ventral eyes are
usually large and subequal in size, while the lateral ones are

considerably smaller. Sometimes, however, (I, theobromae, fig.

16, 38; Ceropvlastodes chiton Green) the lateral eyes are only

slightly smaller or as large as the others. The corneae of all
these simple eyes are circular, deeply produced into the head-
capsule znd surrounded by a narrow membranous ring. The dorsal
and ventral eyes are always present and are the only ones which
occur in a number of species (the Eriopeltis and Coccus groups
and some species of the Eulecanium group; figs. 13-2k, 4,6,12.);

some other species have one (N, abietis, fig. %), two (R. spiraeae,

P. myrtilli, Ctenochiton sp., Genus A I. theobromae; figs. 54749,

i1, 16) or three (E. tiliae, F. viburni and E. pela; figs. 2,8,10)

additional lateral eyes. The lateral ocellus (o) usually appears

as a weakly sclerotized spot on a membranous bulge, which is

somewhat conical in Eriopeltis spp. (figs. 13, 14). It is

situated posterolateral to the dorsal simple eye, immediately
anterior to the postocular ridge. The structure of the eyes

and their innervation in P, corni were studied by Pflugfelder (1926).

7}

Ly

from his work it seems certain that the simple eyes on one side
rcpresent the isolated facets of a single compound eye. He also
claimed that the lateral ocelli are persisting larval ocelli, a
view already held by Putnam (1879) and Moulton (1907).

The large lateral bulge posterior to the postoveipivsl ridge

corresponds to the gena (g). It is weakly sclerotized and in most
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species it is distinctly reticulated (e.g. Eriopeltis spp.,

Parthenolecanium spp.; figs. 13 & 14, 21 & 22), The sclero~-

tization and reticulation were not described by Theron (1958),
The decp cervical groove immediately behind the genze indicates
he pesterior margin of the head.
Ventromedially, immediately behind the ocular sclerite, the

preoral ridge (pror) is situated., It has the form of an inverted

V and is very narrow, It fuses posteriorly with the postocular
ridge. Sometimes it is completely absent (the » oveltis group,

P. piccae, Genus Aj; figs. 13-15, &, 113 C).

The preoral ridge gives support to the cranial apophysis

(ca), which is a strong scoop-like structure (figs. 13, 223 T).
Its apex is usually bifurcate, but sometimes trfurcate

(Erioveltis sp., fig. 13, C) or truncate (E., pela, E. ?festucae,
ity yS o i g ] P

L. luzulae; figs. 10,14,15; C). In some cases the apex 2lso
carries an irrvegular central lobe, which is very pronounced in
Genus A& (fig. HFCh

Theron (1958) found that, in P. pomeranicum, eight antennal

muscles arc attached to the apex of the cranial apophysis. The
length of the cranial apophysis varies within the family. It is

long in some species (e.g. C. hesperidum, Genus B; figs. 17,18:C)

and reaches the level of the anterior margin of the ventral eyes,

while in others (e.g. E. tiliae, P. picease and E. pela; figs. 2,4,

10) it does not extend beyond the posterior level of these eyes.

An irrcgular mouth opening (mo) issituated on a slight

membranous bulge behind the cranial apophysis. On each side of
the routh ovening, immediately median to the junction of the

preoral and postocular ridges, a tendon~-like apodeme (t) is

present. According to Theron (1958) it serves for the attachment
of & muscle which cxtends to the posterior margin of the median

crest. In R, spiraeae this apodeme has a broad base and in Genus A

it arises from the anterior part of an elongated sclerite which
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appecars to represent the ventral sclerite described by Theron

(1958) in the margaroid Pseudespidoproctus ?fulleri.

The tentorial pits are situated in the membrane around the

mouth opening. In a few species (e.g. the Eriopeltis group;
figs. 13-15;C) four tentorial pits are present. The two anterior
ones (atp) arc situated anterolateral to the mouth opening, ncar
the preoral ridge when the latter is present; these pits are
usually ebsent, however. The postcrior tentorial pits (ptp) are
found posterolateral to the mouth opening, immediately median to
the posterior ends of the postocular ridges; they are always

present. From cach posterior pit a thread-like posterior tentorial

arm (figs. 13,22;T;pta) extends towards the heavily sclerotized
tentorial bridge. From the bridge the somewhat stouter anterior

tentorial arms (figs. 13, 22,T;ata) extend towards the cranial

apophysis. It is difficult to make out exactly how these arms
arc associated with the cranial apophysis. When the anterior
tentorial pits are present, a threcad-like extension from each
tentoriel arm, possibly representing the dorsel tentorial arm,
links thc anterior =zrms with the cdges of the cranial apophysis
(fig. 13,T ). When the anterior pits are abscnt, however,
the arms are intimately associated with the cranial apophysis, as
shown in fig 22,7 . The latter condition appears to be the
result of a process in which the anterior pits have drifted
forwards until they reached the cranial apophysis and apparently
the anterior arms have coupletely fused with the "'dorsaliones.
No sclecrotized ventral cavity as illustrated (fig. 22) by Theron
(1958) is apvarent and the illustration does not secem to agree
with his description and fig. 13 where the ventral cavity is
shown to be situated behind the precral ridge. The tentorium
has not been described by other workers, btut from an examination
of specimens in which the head is disthted,it is clear thet

what Borchsenius (1957) called the cephalic sclerotized arch and
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Bustshik & Saskjan-Baranova (1962) regarded as the occipital

ridge, is in fact the tentorizl bridge.

Chaetotaxy:
Two distinct types of sctac, similar to those found in

Pseudococcus (Giliomec, 1961) are prescnt on the head of male

Coccidac,., They are:

(1) a thick-set, fleshy type(fs), which has a rather blunt apex

and thc setae membranc not surrounded by a distinct basal ring, and
(ii) a slendcr, hair-likc type (hs) which has an acute apex and the
setal membrine surrounded by a strong basal ring.

Generally the hair-like sctae occur in all the species in
comparatively small numbers and when only these sctae arc present
the hcad appears to bec rather bare. In thosc species where fleshy
setac arc also present the hcad has a "heiry" appearance, the
number of these additional setae being generally much larger.

The setac on the head are arranged in the following
groups:

(i) Dorsal head setac (dhs) which arc situated on the medien crest,

but may also occur on the surrounding membrane in front of the
dorsel simplc eyes. This group consists either of hair-like sctae
only (the Bulecanium and Eriopcltis groups; figs. 2-15,B ) or of

both fleshy end hair-like ones (the Inglisia and Coccus groups;

figs. 16=-24,B ). Thc number of hair-likec sctac, which are

prescent in 211 the specics, varies from 1~7 (av.5) in P. acericola

to 16-19 (av.l?7) in P, corni; the number of the additional fleshy
setae, in the species in which theyoccur, veries from 4-11 (av.7) in

L. theobromae to 26-42 (av.35) in C. hesperidumu,

(ii) Dorsal ocular sctae (dos): which are found on cach sidec on

the dorsal part of the ocular sclerite between the dorsal simple
eye and the postocular ridge and consist of both fleshy and hair-

like sctae. The totel numbors of these setze are small and
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variable within the species.

(iii) Ventral head setae (vhs): This group occurs on the ventral

and lateral parts of the ocular sclerite and may extend up to the
lateral arms of the mideranial ridge. In the Coccus and Inglisia
groups (figs. 16-24,C), but not in the other species cxamined,
the setac also occur between and behind the ventral eyes. In
nost specics of the Eulccanium group the setaec are situated only
on or anterior to the level of the preocular ridge. In a few

species (Genus A, S. prunastri, L. luzulae; figs. 11,12,15) one

pair of median hair-like sctac is distinctly longer than the
other setac. The hair-like setae occur in all the species in
small numbers, varying from 1-2 (av,1,3) in N. abictis to 7-17

(av.12) in E. ?festucac, but in R. spirazeae they may be cntirely

absent in some individuzls. The additional fleshy setae occur

only in Eriopeltis, Coccus and Inglisia groups figs. 13-2&,C),

in rather large numbers, varying from 9-16,(av.12) in Eriopeltis

sp. to 54-108 (av.C4) in Pulvinaria 2ribesiae.

(iv) Genal sctac (gs)which arc found on the genac and are only

present in the Coccus and Inglisia groups (figs. 16-24,B) consist
of both fleshy and hair-likce sctae. The number of hair-like

setac is usually small, varying from O-4% (ev.1l.2) in I. theobromae

to 7-12 (av.9) in P. corni, and thc number of fleshy setae large,

varying from 5=11 (av.?7) in I. theobromac to 17-30 (av.23) in

P. corni.
No other dermal structures, like disc pores or specialised

sensilla are present on the head.

2. ANTENNAE
£11 the workers that studicd the head of male Coccidae also
mention the antennae, but their descriptions are very brief and

usually cover little more than the number of segments and the
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general shape of the antennae.

The antennae are inscrted fairly low down on the antero-~
lateral margin of the hecad with the diverging lateral arms of
the midcranial ridge between them. They are gencrally filiform
in shape and normally comprise ten segments, but sometimes two
or morc of thc scgments between the 4th and 9th are intimately
fused. The relative lcength of the antennae varies considerably
within the family. They are very long in the Eriopeltis group,

being about 4 - 5/6 as long as the body in Eriopeltis sp., and

short in the Coccus group, being usually less than half as long
as the body. The antennae with the shortest rclative length are

found in E. tiliae (Fulecanium group) where they are 4 - 2/5 as

long as the body. The average absolute length variegzg22 u in

Ce berliniae to 1922 u in E. pela,

The antennae slways carry a large number of setae which
give them a "hairy" appecarance., The setae consist of both
fleshy and heair-like ones which arc similar to those occurring

on the head. The fleshy setae (fs) appear usually on the 2nd

to 10th scgments, but in E. pela they occur regularly on the

1st segment as well. They arc usually only slightly longer

than the width of the antennal scgments azlthough 2 few on the
distal part of the 4th to 9th segments may be considerably
shorter. In E. pela, however, the fleshy setae are exceptionally
Jong, being about 4-5 times as long as the width of the 3rd
segment, and in Genus A they arc very short and stout, and only
about helf as long as the width of the 3rd segment. The hair-
like sctae (hs) are always prescnt on the first two scgments and

in a nusber of species (c.g. E. tiliac, F. viburni, Genus A,

figs. 2,8,11,F) also on the 3rd, but only in F. viburni and Genus

A do they occur regularly on the 4th to 10th segments. In
addition to the fleshy and hair-like sctac two different types

of setae occur on the distal scgments. The sctac of one of them
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somewhat resemble the ordinary fleshy setae, but are usually
much larger, bristle-like and have o large sctal membrane;

they can be called entennal bristles ( ab ).0On the 10th segment

there also occur the long subapical, apically knobbed setae
(set.scla) found in the Pseudococcidae (Sulc 1943; Giliomee, 1961)
and Diaspididec (Bustshik, 1958; Ghauri, 1962). Sulc called them
sctac semi-claviformes. Both typcs probably have a sensory
function.

Speciclised scnsilla are present on the 2nd, 3rd and 10th
scgments,

The scape (scp) is short, wide and subrectangular in shape,
with the basal part sclerotized and the distal part mostly
membranous. The dossal mergin is longer than the ventral one.

The scape articulates with the pediccl by mezns of a ventral
projection which is situated opposite a corresponding projection
on the basal ridge of the pedicel. Posterolaterally it articulates
with the preocular ridgc by means of a process on its basal ridge.
The scepe usually carries 3 hair-lixec sctac and in E. pela o=k

(av. 2.6) fleshy sctac also occur on this segment.

The pedicel (pdc) is short, broazd and subglobular in shape.
It is generally well sclerotized with the distal part, especially
dorsally, distinctly polygonolly reticulated., In P. myrtilli
(fig. 7B), however, the rcticuletion is reopresented by a few wavy
lines and in P. ?betulac (fig. 19,B) and I. thcobromae (fig. 16,B)

the reticulation is usually cntirely absent. The base of the
pedicel is partly surrounded by a strong basal ridge which is well
developed ventrally, but weaker or absent dorsally. At the dorsal
end there is a shallow depression in which the constricted basal
part of the 3rd segment is received. Both hair-like and fleshy
setaec ere present; they are mostly located on the ventral and
lateral surfaces. A small circular sensillium, probably a

sensillum onlacodeun, is situated dorsally or dorsolaterally. It
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is also present in the Pseudococcidae (Giliomee, 1961) and
Diaspididae (Ghauri, 1962).
The flagellum (Flll-y) is composed of the 3rd to 1O0th

segments. The 3rd segment (figs.,F) varies considerably in

size and shape; in Eriopeltis spp. (figs. 13,14; F) it is long

and club-shaped, while it is short and barrel-shaped in P. ?betulae

(fig. 19F). This segment carries ventrally a number of small
sensilla, which are probably sensilla basiconica (bs). Their
nuanber varies individually and may do so on the two antennae of
the same specimen, but it rarely exceeds a total of four,
Sensilla were also found in the same area in the Pseudococcidae
(G-liomee, 1961) and Diaspididae (Ghauri; 1962). The 8th and 9th
segments each has an antennal bristle, which is sometimes difficult
to distinguish from the ordinary setno; the bristle is situated
ventrally near the apex.

In most species the 1l0th (terminal) segment is broadly

rounded at its apex, but in some (e.g. C. hesperidum; fig. 17,G)

the distal part of the segment is tubularly constricted. In
addition to the fleshy and occasional hair-like setae this

‘segment also bears a number of antennal bristles (ab) and

capitate subapical setae (set.scla). The former consist of

3 long and 2 shorter setae. The subapical setae are uéually
% in number, but in I. theobromae there are only 2 and in Genus A
there are 4=6 (av.5.0). On the ventral surface of the 10th segment

2 small s&eonsilla are found, one near the apex and the other
somewhat more proximel. They are probably sensilla basiconica
and correspbnd to sensilla on this segment in the Pseudococcidae
(Gitiomee, 1961) and Diaspididae (Ghauri, 1962).

C. THE THORAX

1. PROTHORAX:

The prothorax is largely membranous, with only a few sclerites
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and ridge-like structures present. It is distinctly separated
from the head by a deep cervical constriction. In this respect
the Coccidae resemble the Pseudococcidae (Theron, 1958; Giliomee,
19€1).

Dorsally, immediately behind the neck region the collar-

like pronotal ridge (prnr) runs continuously from one side to

the other, extending ventrally and closely approximating the
procpesternum 4 cervical sclerite. It is usually interrupted

by weak sclerotization dorsomedially, but in E. pela the ridge

is apparently uninterrupted, although very narrow medially.

This structure has been called the vrotergal sclerite (Habib,1956),
the prothoracic suture (Ezzat, 1956) and the prothoracic erch
(Borchsenius, 1957). Dorsolaterally, behind the pronotal ridge,

a small sclerite is closely associated with it; this sclerite

appears to be homologous with the lateral pronotal sclerite (prn)

described by Giliomee (1961) in the Pseudococcidae and Ghauri
(1962) in the Diaspididaec. The sclerite was called the prothoracic
sclerotized plate by Borchsenius (1957). Theron (1958) did not
mention them,

In the vosterolateral part of the prothorax a small sclerite
is situated; it constitutes the so-called posttergite (pt). It
sometines shows irregular wavy striations (c¢c.g. most species of

the Coccus group). In Eriopeltis sp. the sclerite is apparently

absent and only represented by striations of the derm. The
posttergites have not been observed in this family before.
In the pleural rcgion the pleurites and neck sclerites are

reduced to a single ridge-~like structure, called the proepisternum

4 cervical sclerite (pepcv)(Ghauri, 1962). Anteriorly it passes

just below the ventral end of the pronotal ridge and appears to be
joined by wecak sclerotization to the postocular ridge. For a
short distance behind the level of the pronotal ridge this sclerite

is less strongly sclerotized. This phenomenon was also observed in
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Pseudococcus (Giliomee, 1961). Posteriorly the sclerite is

delimited by a short pleural ridgc (plr1), which articulates

ventrally with the basal process of the coxaj; dorsally it is

invaginated to form a small pleural apophysis (plaq). Crampton

(1926) calls the structure a neck plate or laterocervicale in
Coccus. He also distinguishes an episternum end epimeron, but

no structure corresponding to the latter was observed in the
species studied here. From his illustration (fig. 55) it appears
that he misinterprcted the position of the pleural ridge. The
preepisternum + cervical sclerite has also been referred to as
the pleural sclerite of the prothorax (Ezzat, 1956), the pro-
pleural sclerite (Habib, 1956) and the sclerotized plate of the
enterior leg (Borchsenius, 1957).

The prosternum (stnq) is represented by a single sclerite, of
which the degree of development shows considerable interspecific
end also some intraspecific variation., In its most complete form
it consists of a triangular, sometimes oval sclerite, which is
bounded posteriorly by & strong transverse ridge and traversed by
a longitudinal median ridge. Sometimes the prosternal sclerite
is more or less reduced (g;bes eridum, fig. 17 ), while the

median ridge may be complete (e.g. P. myrtilli, C. hesperidum;

figs. 7,17 Y, interrupted in the middle (e.g, E. tiliame,
E., 2?festacoce, P, corni; figs.2,14,21), developed anteriorly only

(e.g. Eriopeltis sp., P. pomcranicum; figs., 13,22), or represented

by a basel stalk (R. sviracese, L. luzulae; figs. 5,15)., In some

species the degree of recduction of the median ridge varies

individually, e.g. in F. viburni and P. “betulae the ridge may

be complete or devecloped anteriorly only, while in P, bitubercu-

latum and S. prunastri it may be absent or represented by a short

basal stalk only. On ceach side of the transversc ridge two shallow
depressions probably represent the sternal apophyses. Their position

corresponds to that of the sternal apophyses in the more primitive
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Phenacoleachiidae (Theron 1962). In some individuals of most
species a small apophysis is situated medially anterior to the
prosternum. It probably serves for the attachment of muscles,

as four muscles originate in the corresponding area in the
Pscudococcidae (MMkel, 1942). Theron (1962) describes a
mammillate organ® from the samc region in the Phenacolcachiidae,
saying that it is probably homologous with the so=-called salivary

gland of Pseudaspidoproctus. Thederm of the prosternum is

occasionally polygonally reticulated (C. hesperidum, fig. 17) or

covercd with numerous small spines (I. theobromae, fig.16). The

prosternum was overlooked by most earlier workers. Crampton
(1926) figured a linear basisternum and sternellum, while

Ezzat (1956) called this region a basisternum; Borchsenius (1957)
regarded it as part of the mesosternum.

Dermal Structures: Both fleshy and hair-like scetae are present

in various regions of thc prothorax. They occur in the following
groups:

(i) Latcral pronotal setae (1lpns), which occur on or immediately

posterior to the lateral pronotal sclerites on each side, and may
consist of up to 3 fleshy or hair-like setae. They arc of very
little taxonomic significence as they are only present in some

individuals of certain species (e.g. P. pomeranicum, fig. 22).

(ii) Medial pronotal setae (mpns) which are situated between the

pronotal ridge and the posttergites and usually consist of two
widely separated hair-like setae (e.g. P. myrtilli, S,.prunastri,
C. hesperidum, figs. 7,12,17); in P. bituberculatum (fig.6) the

two sctace are situated close together on the median line., In

other species (c.g. N. abietis, I. theobromae) one or both sectae

may beabsent, while medial pronotal setae arc absent altogether

in some species (e.g. E. tiliae, L. luzulae). One or two fleshy

setae. "One or two fleshy setae crc occhsionally associated with
these setoes kicdial pronotal setac are also found in the
Pscudococcidae (Giliomee, 1961),
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(iii) Posttergital sctae (pts) occurring on, or behind and below

the posttergites. They consist of fleshy setae only (up to 13)

and were found in the closely related genera Pulvinaria, Coccus

and Genus B (figs. 17-20), but not in the other specics.

(iv) Anteprosternal sctae (astnls) consisting of a number of

fleshy setae (up to 7) which occur immediately ventral to the
anterior part of the prosternum + cervical sclerite (pepcv).
They are vresent in the Coccus group (figs. 17-24) and sometimes
in L. luzulae.

(v) Prosternal sctae (stnls) which are found on and around the

prosternum, anterior to the level of the transverse ridge; in

the Coccus group they extend laterally to occur anterior to the
mesothoracic spiracle. This group therefore corresvonds to the
prosternal and antespiracular ventral setae o&f the Pseudococcidae
(sec Giliomee, 1961), They include both fleshy and hair-like
types. The number of these sctac varies considerably individually
and within the family. The fleshy setae are usually numerous

(up to 54) in the Coccus group and less numerous (up to 25) in

the Eriopeltis =nd Inglisia groups; they are zbsent in the

Eulccanium group with the exception of S. prunastri, which has

7-16 setae. The hair-like setac are never morec than 4 in number
and are often entirely absent.

In Ctenochiton sp., C. hesperidum and Genus B a number of

circular pores, somewhat reminiscent of vacant hair sockets, are
situated on ezch side dorsally, postcrior to the pronotal ridge.
They number 3-7 (av, 6.1), 0-1 (av. O.4) and 2-5 (av. 3.6)

respectively.

2. MESCTHORAX:

The mesothorax, as the principal wing-bearing segment, is
well developed and sclerite degencration is much less pronounced
than in the other thoracic scgments; in addition some of the

sclerites are bounded by strong ridges. The shape of the
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sclerotized zreas varies comparatively little within the family
and consequently provides only a few characters of taxonomic
importance.

(a) Mesotergum: The usual subdivisions of the mesotergum can
easily be discerned. Thus the notum (or alinotum) is widely
separated from the postnotum, the former being distinctly divided
into a prescutum, scutum and scutellum; this was already recog-
nised by Sulc (1932), Pesson (1941) and Jancke (1955),

The prescutum (prsc) is situated anteromedially and is
surrounded laterally and posteriorly by the scutum. It has the
shape of a large subrectangular bulge. Anteriorly it curves
sharply downwards and forms the mesoprephragma (figs.D); the
latter has the shape of a simple lamina with the inner margin
slightly emarginated in the middle. This emargination varies
somewhat individually, but it is inconspicuous or absent in

some species (e.g. E. ?festucae, fig. 14,D) and pronounced in

others (e.g. C. hesperidum and Genus B; figs. 17,18:D). The

phragma was regarded as the prescutum by Ezzat (1956). Laterally
the prescutum is separated from the scutum by strong prescutal
ridges (pscr) which are fused anteriorly with the mesoprephragma,
and extend posteriorly for some distance along the sides of the
membranous area of the scutum. The posterior margin is bounded
by the prescutal suture (pscs) with its corresponding internal

ridge. The median part of thgfgcutum is often more heavily

sclerotized and sometimes with a median, ridge-like structure

at the posterior (P, bituberculatum, fig. 6) or necar the anterior

margin (Ceroplastes spp.). In some species the cuticle of the

prescutum shows reticulation, which may be regularly polygonal

(evge P, piceae, L. luzulae Parthenolccanium spp.; figs. 4,15,

21 & 22) or irregular (C., hesveridum, Genus B; figs. 17, 18 )3

The prescutum has been called the scutum of the prothorax

(Putnam, 1879), the proscutum (Jancke, 1955) and the scutum
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(Ezzat, 1956).
The scutum (sct) has a rather curious shape. The median
membranous area which is comparatively small in the margaroid

Pseudaspidoproctus and Steingelia (Theron, 1958), in this

family has become so expanded that it completely and widely
separates the two lateral sclerotized parts. These extend
anteriorly along the sides of the prescutum and posteriorly
along the sides of the scutellum. In the antero-laterazal region
the scutum is produced into a prealare (pra), separated from
the former by an internal lemina. The prealare is semitubular
in shape, with the more heavily sclerotized and infolded
anterior margin continuous with the mesoprephragma. The distal
part of the prealare is differentiated into a heavily sclero-

tized convex triangular plate (tp), which extends to the epi~-

sternum. Behind the prealare the lateral margin of the scutum
is infolded and somewhat more heavily sclerotized, the infolded
section of the margin terminating in a small rounded projection

which constitutes the anterior notal wing process (anp). From

this level the posterior extension of the scutum is depressed,
laterally emarginated and with a rounded posterior lobe which

can be regarded as the posterior notal wing process (pnp). The

posterior margin of the scutum probably incorporates the lateral
part of the so-~called marginal fold of the notum; posterolaterally
it is attached to the postalare by mcans of a sclerotized band.
Part of the scutum adjacent to the scutellum is more heavily
sclerotized and usually reticulated. This probably led Theron
(1958) to misinterpret it as part of the scutellum, as indicated

in his illustration of P. pomeranicum. The anterior part of the

scutum may also show reticulation (e.g. Ceroplastes spp., figs.

23,24 ) and even the median membranous area is reticulated

(Eriopeltis sp., L. luzulae sp.; figs. 13,15 Ve
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The scutellum (scl) in dorsal view has the shape of a
transverse rectangle. The anterior and posterior cdges,
constituting the scutoscuteller ridge and the posterior
marginal fold of the notum respectively, curve sharply
inwards, are deflected under the scutellum and extended
internally. The inner edges usually have become intimately
fused, leaving only an oval median foramen (sclf) (F, viburni,

Ctenochiton sp., S. prunastri :

Eriopeltis group, Coccus group). This gives the scutellum
the appcarance of a dogsoventrally flattened tube. In some
species, however, the inner edges do not unite with each other

(I, theobromac and most species of the Eulecanium group). In

the species where the scutellum is tubuler it is usually shorter
and wider than in those where the scutellum is not tubular., The
scutellum was called the apodema by Putnam (1879), Green (1904~
1909) and Didrr (1954) while Habib (1956), Borchsenius (1957) and
Bustshik & Saskjan~Barznova (1962) rcgarded it as part of the
scutum., The scutellar foramen was referred to as a membranous
arca by Pesson (1941), Jancke (1955), Ezzat (1956) and
Borchsenius (1957). Bustshik & Saakjan-Baranova (1962) state

that it is abscent in C. hesveridum.

The scutellum is followed by a large, subtriangular
nembranous arce which separatcs it from the postnotum. This
membranous arca was regarded as the scutellum by Putnam (1879),
Green (1904-1909), Habib (1956) znd Borchsenius (1957), cnd as
the postnotum by Sulc (1932), Pesson (1941) and Jancke (1955),
The postnotum (pnz) is 2 curved structure which extends deeply
into the metathoracic cavity and is overlapped by the similarly
inflected metanotum. The anterior margin of the postnotum is
usually weakly sclerotized end irregular, and may be exposed

(eoge P. myrtilli, Ctenochiton sp. Eriopeltis spp, Ceroplastes

spp.; figs. 7,9, 23 & 24) or overlapped by the metathoracic fold
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(e.g. E. tiliae, Genus A, I. theobromae; figs. 2,11,16), but

this varies somewhat individually. Antero-laterally the post=-
notum bears a deep finger-like apophysis (pna)on each side.
Sonmetimes the whole postnotum is polygonally reticulated

(Ceroplastes spp.) or reticulation occurs ncar the anterior

margin only (P. corni). At the posterior margin of the post=
notum a mesopostphragma is formed which is usually deeply
emarginated medially. On each side the postnotum is produced
into a strong postalare (pa), which extends anterolaterally to

articulate with the mesopleurzl ridge. The anterior postalar

ggggg (apar) is well developed, while the posterior postalar
ridge (ppar) is weak. The anterolateral part of the postalare
is densely reticuleted. Dorsally the postalare is produced into
two small processes; the hind margin of the wing is attached to
the anterior one, and the posterior marginal fold of the notum
to the posterior.

(b) Mesopleuron: A striking feature of the mesopleural region

is the strong mecsopleural ridge (plrz). The ridge winds obliquely
across the pleuron, with a sharp bend which separates the strongly
developed vertical part from the weaker ventral section, the
latter extending obliquely towards the coxa. The dorsal part

of the ridge gives firm support to the pleural wing process,

the ventral extremity articulates with the coxa. The ventral

part is partly overlapped by the postalare and at this point a

pleural apophysis (plaa) is invaginated. In some species (e.g.

F, viburni; Ctenochiton sp., E. pela; figs. 31-33 ) the

ridge fades away into the pleural sclerite, as is also the case
in the margaroid Steingelia (Theron, 1958) and some Pseudococcidae
(Giliomee, 1961). The pleural wing process (pwpa) is a large

rounded structure. On its lower anterior margin there is a small
tendon-like apodeme (t) from which a muscle extends anterodorsally
to the tegula. Posterodorsal to the pleural wing process a small,

meniscate, subalare (fig.l,A1,sa; 10,N.sa; 10,P.)is found.



Dorsally it is produced into a finger-like process, which
apparently articulates with the second axillary sclerite
(fig. 10,N). The basalare (bas) is a narrow but distinct

sclerite (in the Eulecanium, Eriopeltis and Inglisia groups;

figs. 2-15) which connects the anterior margin of the wing
process with the episternum, or it is vestigial and incor-
porated into the pleural wing process (in the Coccus group).
The vertical part of the pleural ridge is separated from the
episternum by a strip of membrane which corresponds to the
basalar cleft of Matsuda (1960). The episternum (epsz) is
large and well sclerotized; a membranous cleft, extending
anteriorly from the region of the pleural qpophysis completely
divides it into dorsal and ventral parts. The dorsal part is

strongly convex and sometimes reticulated (e.g. C.hesperidum,

Ceroplastes spp; figs. 32, 42 & 43); the ventral part is a

narrow elongated sclerite which joins the lateropleurite
anteriorly. The dorsal part is bounded anteriorly by a well

developed subepisternal ridge (ser). This ridge extends

dorsally from the triangular plate of the prealare towards
the marginal ridge of the basisternum. Below the membranous
cleft, however, it is reduced to an area of darker sclerotization.

The lateropleurite (1pl) is always well developed and the anterior

margin often bounded by an extension from the anterior part of

the marginal ridge (e.g. E. tiliae, L. luzulae, I, theobromae;

figs. 2,15,16 ). The epimeron (epma) is represented by
a small sclerite posterodorsal to the coxal articulation. The

mesothoracic spiracle (SPZ)’ with its supporting peritreme (ptra),

is situated in the membrane anterior to the subepisternal ridge.,
Except for Theron (1958), none of the earlier workers on the
Coccidae studied the mesopleuron in any detail. Egegat (1956)

referred to the subepisternal ridge as the pleural bridge and
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to determine with certainty the homologies of the structures
described above with those of the basic pleurosternal region, as
proposed by Matsuda (1960). The membranous cleft probably rep-
resents or incorporates hip anapleural cleft. According to his
definitions the dorsal part of the episternum then represents the
anepisternum (cclled pre-episternum by Weber, 1928) and the
ventral part the preepisternum, with the katepisternum either
absent or incorporated into the latter. Theron (1958) following
Weber (1928) referred only to the area anterior to the ventral
part of the subepisternal ridge as a lateropleurite (preepisternum),
Roberti (1946) called the ssme area =z laterosternite, a term used
by Weber (1928) to describe a more ventral part of the precoxal

region.

(c) Mesosternum: The mesosternum is almost entirely represented

by the large hexagonally shaped basisternum (stna). At the

junction of the basisternum and episternum there is a strong

marginal ridge (mr), which extends medially to delimit the basi-

grnum anteriorly. Posteriorly it fuses with the pleural ridge
immediately above the coxal articulation. Anterior to the coxa

an equally strong precoxal ridge (pcra) originates from the

murginal ridge wnd curves round the posterolateral cdge of the
basisternum, but fades away before reaching the median line. A

strong longitudinal median ridge (mdr) completcly divides the

basisternum into two halves; sometimes, however, the ridge is

more or less reduced (Eriopeltis spp; figs. 13, 14) or vestigial

(I. thcobromae; fig. 16). The posterior margin of the basisternum

s e a6 £, Mt

well developed furca (f) originates. The furca consists of a
broad basal stalk and two strong furcal arms. No separate
sternellum is found; MHkel (1942), from a study of some Pseudo-

coccidac suggested that it is represented by the base of the



furca. The scleritc which Ghauri (1962) regards as the
sternellum in the Diaspididae is probably part of the
metathorax (as discussed later). Ezzat (1956) referred to

the basisternum as the furcasternum and called the transverse
part of the marginal ridge a sternucostal suture; Borchsenius

(1957) called the basisternum o mesostcernal frame.

(d) Articuletion of the wings: The articulation of the wing

is faciliteted by a number of minutc alary sclerites or
pteralia which licembedded in the basal articular membrane of
the wing (figs.l; 1ON) . They consist of the tegula, the first,
second and third axillsry sclerites, and the additional slerite.
Other structures involved in the wing articulation are the
anterior notal wing process, the pleural wing process, the
epipleurites and the costal complex of wing veins,

The small meniscatc tegula (teg) is situated far anterior
to the wing basc, from which it is separated by a large
membranous bulge. This bulge carries a small weak sclerite
vosteriorly and in some cases (e.g. the Eriopeltis group) it
is weckly reticulated. The first exillary sclerite (figs. 1,
10, Nj; axq) is triengular in shapc and its mesal cdge lies
against the lateral margin of the scutum just behind the
anterior notal wing process. The anterior part of the sclerite
is dreawn out into a slender arm, which curves round the anterior
apex of the second axillary sclerite and articulates with the
costeal complex of wing veins. The posterolateral vart of the
sclerite articulates with the second axillary sclerite. The

first axillary scleritce (figs. 1,10N; axq) rather closely

rescmbles those of the more primitive Coccoidea described

by Theron (1958). The second axillary sclerite (figs.l,lON;axz)

is elongate, slightly curvcd, with both the anterior and
posterior apices acute. The anterior part articulates with

the first axillary and the posterior apex with the third
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axillary. Apparently it also articulates with the subalare
which lies directly below it. The structure of the third
axillery (figs. 1,10,N; axs) is more conplex and it shows

some variation in the species studied. The distal, somewhat
triangular part, articulates anteriorly with the posterior
apcx of the second axillary while its posterior margin is
conflucnt with the bhind margin of the wing., Mesally this
nlate extends into & narrow erm which is twisted in such a way
that the plane changes from horizontal to vertical (fig.10,0);
this arm has an anterior,scoop-like extension which is attached
to a process on the postalare by means of a tiny axillary cord.

In some species (c.g. Eriopeltis group, C.hesperidum, Partheno-

lecium spp; figs. 13-15,17,19,20;1 ) this anterior extension is

very small or abscnt. The additional sclerite (asc) is situated

at the base of the wing immediately distal to the second and
third axillary sclerites, but does not articulate with themn.

It is weakly sclerotized and irregulsrly elongate. As suggested
carlier (Giliomee, 1961) this structure may represent the second
median sclerite, defined by Snodgrass (1935).

The costal complex of wing veins will be discussed later.

(¢) Chaetotaxy: Both fleshy and hair-like setae may occur on
tﬁg?%horax. Sctae are found on the scutum, scutellum, tegular
bulge, the membrane antcrior to the basisternum and episternum,
and on the baesisternum itself. DNo setae were found on the pre-
scutum.

(1) The scutal sctae (sctse) are scattcred over the median

membranous area of the scutum. In some species (Ceroplastodes

chiton Green, and sometimcs in E.?festucae) they also extend
beyond the posterolateral corner of the membranous arca to

occur on the sclerotized parts. In a number of species (Inglisia
group and most species of the Coccus group) the scutal setae

comprise both fleshy «nd hair-like setae in various proportions,
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but usually in fair numbers (c.g. 10-32, au2l fleshy setae in

C. hesperidum and 14-22, avl8 hair-like setac in Genus B} In

the other species the scutal setae are either absent (E. tiliae,

N. abictis, P. piceze, R. spiracae and E. Eela) or consist of

heir-like setae only; the hair-like sctae may be few (up to L)

in somc species (P. bituberculatum, P. myrtilli, S. prunastri)

or numerous (up to 30) in others (e.g. Pulvinaria spp.).

(ii) Scutellar setae (scls): One or two hair-like setae are

sometimes present on the scutellum, but their occurrence is

very irregular and varieble even within a species.

(iii) The tegular sctaec (tegs) are carried on the antebior part

of the tegular bulge and consist usually of a small number (up
to 11) of hair-like sctae. Fleshy tegular setae were only

observed in Ceroplastodes chiton Green and occasionally in

J. theobrouzaec.

(iv) The postmesostigmatal = setae (pms) are arranged in o broad

bend on the membrene posterior to the prosternum and mesostigmata,
When they arc numerous some setac may also occur on the episterna,
They consist almost entirely of fleshy setae and are only present
in the Coccus and Inglisia groups. Their MBbors vary from 14-29

(av.21) in Ceroplastes to 71~97 (avd9) in P. corni.

(v) The basisternal setae (stnas) arc situated on or near the

medien ridge in the posterior part of the basisternum. They were

found in only 3 species, consisting of 1 or 2 hair-like sctae
(N.abietis and P. piccac; figs.3,4)and 2-9 (av.5) fleshy setae
(Genus B; fig. 18).

3. METATHORAX:
The metathorax is very weakly sclerotized cnd the sclerites
have to a large e¢xtent been replaced by membrane; this is due

to the reduction of thc hind wings. The metanotum, however, is
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reclatively well developed. It consists of a large plate which
closely overlaps the invaginated mesopostnotum. The dorsal edge
(morphologically posterior margin) of the sclerite is heavily
sclerotized, forming a ridge~like structure which usually extends
continuously from one side to the other, but in a number of

species (e¢.g. E.tilize, F. viburni, Ceroplastes spp.) its median

part is sonmewhat desclerotized. Externally the metanotum is

represented by a small lateral suspensorial sclerite, connected

to the haltere by meens of o sclerotized band. These sclerites
are abscnt when the halteres are lacking. Somewhat more
posteriorly an additional, small, weak sclerite is sometimes

present (c.g. in E. tiliae, L. luzulae, P. corni: figs.2,15,

21), but it may bec absent or present within the secme species.
In the intersegmental region, betwecn the metathorax and lst
abdominal scgment there is an irregular, transverse, lateral
sclerite which corresponds to thc acrotergite or postnotum
(pns) of the more primitive Cocceoidea (sce Theron, 1958). 1In
one of the species (L. luzulgf, fig.15) the sclerites of the
opposite sides meet or closely approximcte each other, and in

another species (I. theobromae, fig.1l6) they are divided by the

intersegmental line,
The degree of development of the pleural region depends to

a considerable extent on the absence or presence of halteres,

The pleural ridge (plrs) ¢xtends from the coxal articulation in
an anterodorsal direction across the pleuron. When the haltere

is absent (e¢.g. Eriopeltis, Inglisia and Coccus groups; figs.

36=43) the ridge only extends for a short distance above the
coxel articulation. When the haltere is present, however, (most
of the Eulecanium group), it extends towards the base of the

haltere where it is slightly expended to form a small metapleural

wing process (pwps). In this condition the ridge bescomes wecker

or is interrupted at about halfway from the coxal articulation;



a shallow depression in this area appears to represent a

reduced metapleural apophysis (plaz).

The cpisternun (GPSE) is small and subtriangular in
shape, but when the haltere is present it expands in a
ventral dircction; in some species (c.g. E. tiliae and

R. spiracac; figs. 25, 28) its anterior margin is partly

bounded by a more or less devcloped ridge, resembling the
subepisternal ridge of the mesothorax. The epimeron (epmz)

is represented by an irregular, posteriorly produced sclerite.

In most spcecics a vestigal precoxal ridge (pcr3) extends
anteriorly for a short distence clong the ventral margin of

the episternum, but the absence or presence of this ridge

varies individually. The metathoracic spiracle (spB),
supported by a peritreme (ptr§), is situated in the wmembrane
anterior to thc episternum.

The metasternum (stn,) is usually represented by a fairly

3

large, irregular, median plate, which is gencrally more heavily

sclerotized anteriorly and wesaker posteriorly, but in sonme

species (c.g. S. prunastri, fig. 12; Ceroplastes spp; figs.

23, 24) its posterior part is entirely membronous and only a

narrow strip of it remains anteriorly. In Eriopeltis sp. (fig.

13) smcll and irregular sclerotized areas are situsted anterior
to this plate. The sternal apophyses are absent and this makes
it difficult to establish the homologiecs of the metasternal
structures. The rather siwilar topographical conditions in the
Pseudococcidae, in which the nmetasternal apophyses cre present
(Giliomece, 1961) indicatc that the large metasternal platec of
the Coccidae represcnts a sternellum and that the small

sclerites found in Eriopcltis sp. corresponds to a basisternume

This conclusion is supported by the position oI the sternal
apophyses and the large sterncllum in Margarodes (Theron, 1958),

and the general structure of the meso- and metasterna in Aphis
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(Weber, 1928). Ghauri's (1962) interpretation of corresponding
sclerites in the Diaspididaec as metabasisternum and mesosternellum
resnectively, consequently appears to be incorrect.

Habib (1956) recogniscd thec inverted naturc of the metanotum;
Ezzat (1956) and Berchsenius (1957) illustrated the pleural
sclerotization but do no® discuss it in any detail; Theron (1958)

overlooked the postnotal ond sternal sclerites in P, pomeranicumn.

Dermal structures: The fleshy and hair-like sctae are arranged

in the following groups:

(1) Mctatergal sctac (mts), occurring laterodorsally, anterior to

the postnotal sclerite. They usually consist of a single hair-

like seta on cach side, but in the Inglisia and Coccus groups

(figs. 16-24) up to 10 fleshy sctac may also be present in this

region. In Ceroplastes spp. only fleshy setae are present and

in E. tiliac, P. piceac, E. pela and Genus A no metatergal sectae

were obscrved. The sctae of this region arc sonmetimes difficult
to observe because of the hcavy sclerotization of the invaginated

structures which lie directly underneath,

(ii) Dorsostigmutal sctae (dss) which arc situated pleurally,

dorscl to the mataspiracle and in line with the pleural sctae
of the abdomen. When they are numerous they arce sonetimes
difficult to separate from the nctatergel setae., They are only
present in the Inglisia and Coccus groups (figs. 38-43). The

nunber of fleshy setce varies from 1-8 (av.3.6) in I, theobronae

to 10-23 (av.15) in P.acericola; the hair-likc setae are rarely

vprescnt and never total more than 3.

(1ii) Antemctastigmatel sctac (ems), which are found immediately

anterior to the metaspiraclc and consist entirely of fleshy
sctae (up to 12). They are prescnt only in the Inglisia and

Coccus groups (figs. 38-43).
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(iv) Postmetastiginatal sctac (eps,s) which occur in the pleural

3

region posterior to the metaspiracle,partly on the metcpisternum,
and may extend ventrally towards the metasternum without reaching
it., The fleshy setec are generally numerous in the Coccus group
(up to 35 in P. corni), but few in the other groups and absent

in some specics of the Eulecanium group (e.g. E. tiliae). The
hair-like sctae occur irrcgularly in small numbers (0-3), but

in E. pela they are always present (4-8, ave5.6),

(v) Antcrior metasternal setae (amss) situated in the membranous

rarce bcetween the meso- &nd metasternal plates. Fleshy setae are

present in the Eriopeltes, Inglisia and Coccus groups (figs. 13-

24) znd in 8. prunastri (fig. 12) of the Euleccanium group. Their

number varics from 8-17 (av.12) in E.?festucae to 74-94 (av.86)

in P, corni. A few hair-like sctae are prescnt in some individuals

of most specics.

(vi) Posterior metcasterncl sctae (pms9, occurring on the mnetasternal

plate, or in the arca normelly occupied by this sclerite. Fleshy

setae arc found in the Eriopeltis, Inglisia and Coccus groups

(figs. 13-24) where their nuwber varies from 5-16 (av.8) in

I. theobromae to 31-60 (av.42) in P. corni. 1In S. prunastri

(Eglggggigg group) up to 3 fleshy sctae may be present in sone
individuals, but are absent in others. A few hair-likec setze
(up to 3) may be prescent in some individuels of = number of
spccics.

In Ctenochiton sp. 3-11 (av.643) circular porcs, somewhat

reminiscent of vacant hair sockets, occur ncar the metatergal

setaz on cach sidec.

L, WINGS AND HLLTERES

The forc wings arc large, with a narrow basal part and a
broadly rounded apex., They may be relatively short and broad,
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i.e. the length 1.9 =~ 2.3 times the width (e.g. the Coccus group,
figs. 17-24), or long and narrow, i.e. the length 2.0 - 3.3 times
the width (e.g. the Eriopeltis group, figs. 13-12). Posteriorly,
necr the base, a small pouch or alar lobe (al) (Stickney, 1934b)
is formed by the dilation of the margin of the wing. It is
ventrally invaginated and provides a receptacle for the hooked
distal ends of the apicel setze of the haltere. When the haltere
is lacking the alar lobe is absent.

The wing is semitransperent, although in some species e.g.

P, bituberculatum, the area between the anterior margin and the

first wing vein has & purplish tinge. The surface of the wingis
covered by minute heirs (microtrichia), with those on the margins
somewhat longer then elsewhere, Only two distinct veins are
present., Patch (1909) suggested that corresponding veins in the
Pseudococcidae represent the radius (rad) and media (med); these
veins wWere also called radius and '"medius + s#tbcosta™ by Dilrr
(1954), but the last mentioned designation is obviously incorrect.
The radius runs parailel to the anterior margin of the wing, the
mediz deflects towards the hind margin. As in the Pseudococcidae
(Patch, 1909) the two veins are not visibly connected. At the
base of the wing, near the anterior margin, an elongate sclerite

forms the costal complex of veins (Fig. 1, 1O0N; ccx). The

proximal part of the sclerite is pointed znd articulates with
the anterior notal wing process. Near the base an anterior
extension is found which curves ventrally (see fig. 10N, eex)
to articulate with the pleural wing process. A small number of
hair-like alar setae (as) are found in the anterior part of the

base ¢f the wing in E. tiliae, N. abietis, R, spiraeae and

Ctenochiton sp. (figs. 2,3,4,9 ). Their number does not exceed

3; they are sometimes absent on one of the two wings.

The hind wings are eilther absent (P. myrtilli, S.prunastri,

the Eriopeltis, Inglisia and Coccus groups; figs. 12=-24 ) or
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reduced to halteres(h) (most of the Eulecanium group). The
anterior half of the haltere is weakly sclerotized and near
the base the anterior margin is strengthened by a ridge, which
resembles a wing ¥:in. At the apex each haltere carries at

least one long seta, but in E. tiliae, N. abietes, R._spiraeae,

P, piceae and E. pela (figs. 2=5) three or four may be present.,
These setae are curved apically end hook on to the alar lobe.
It is worthy of note that the halteres of Margarodes (see
Theron 1958) resemble the hind wings of certain Aphididae

e.g. Anomalaphis comperi and Microparsus variabilis (see Baker,

1920) to a considerable degree, presumably through convergence.
The halteres were called pseudohalteres by Kawecki (1953b).

5. LEGS
The three pairs of legs are very similar, long and slender,
and composed of the usual segments, with a one-segmented tarsus
and & single claw. The fore legs are usually the shortest and
the hind legs the longest, but conditions vary and there are
species in which the latter or the middle legs are the shortest,
All the segments of the leg are well sclerotized and all except
the claw are covered with numerous fleshy (fs) and hair-like (hs)
setae, although the fleshy ones are sometimes absent on the tarsus

(Genueg A and E.?festucae). They are not arranged into groups, but

scattered over the whole surface of the segment, These setce are
similar tc those occurring elsewhere on the body. Conforming with
the conditions on the antennae, the fleshy setae of E. pela are
very long, from 3 to 5 times as long as the width of the tibia,
and in Genus A they are very short, about 3/4 as long as the

width of the tibia; in the other species they are slightly

longer than the width of the tibia. 1In E. tiliae the fleshy

setae are very thin and it is difficult to distinguish them

with certainty from the hair-like setae. The hair-like sectae

are very similar in all thce species studied and are usually a
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little longer then the width of the tibia., Distinctly different
setae occur on the inncr margin of the anterior coxae of some
speciecs.  They are large, rigid, sometimes capitate, with the
setal membrane surrounded by a distinct basal ring; they are

called here coxal bristles (cb). They are probobly sensory in

nature. A pair of tarsal digitules (tdgt), i.e. long, capitate

setae, is prescnt near thc dorsal apex of each tarsus and two

smeller ungual digitules (udgt) occur on cach claw,

The coxa (cx) is short and broad. Its base is strengthened
by a well sclerotized basal ridge which articulates dorsally
with the pleural ridge by means of & short basal process. The
apical margin is also ridge-like and bears an anterior and a
posterior process which articulate with corresponding processes
on the trochanter. Thc hair-like setae on the coxae vary
considerably in length, those near the basal process being very
short and those near the apex being longer. The longest seta

on the inner terminal part, called the apical seta (ase) may be

short, i.e. length about half that of the trochanter (e.g.

E. tilice, ¥. viburni, Pulvinaria spp.; figs 2,3,19 & 20) or

long, i.¢. as long &s the trochanter (Eriogeltis group; figs.
13-15). Coxal bristles were found in some species of the

Eulccanium group (e.g. E. tiliac, N. abietis; figs. 2,3; Mjch)

and all the species of the Coccus group (figsd6-21,230, cxcept

C. berliniae. They appear to be capitate in all the species of

the Coccus group except P, pomeranicum and pointed in most

species of the Eulecanium group; in some specimens of E, tiliae
both capitate and pointed bristles may occur. The number of
coxal bristles varies from 1-2 (aw 1,4) in P. bituberculatum
to 5-8 (aw 6.2) in E. tiliae.

The trochanter (tr) is elongate, narrow basally and broad
distally. The strong basal ridge bears an anterior and posterior

articular process and continues for some distance along the outer



margin., The trochanter is separated from the femur by a
narrow membrane. A minute hair-like seta occurs both
anteriorly and posteriorly in the membrane near the basal
ridge and a small rigid seta is always present on the outer
mergin. These setac appear to be proprioceptors. Ventrally
near the apex there is usually one, but in some species

(e.g. E.tiliac, P. piceae, R.spiracae) two long hair-like

setac. The longest seta the apical seta (ase) is either

comparatively short, i.e¢. less than 17 times as long as the

width of the trochonter (Genus A, C. hesperidum; figs. 11,17)

or long, i.e. nore than 3 times as long as the width of the -

trochanter (E, tiliae, N. abietis, Eriopcltis spp.; figs. 2,3,

13 & 14). A ring of oval campaniform sensilla are found in
the basal half of the trochanter. They are usually 6 in
number, but in E. pela up to 8 may be present.

The femur (fm) varies in shape from being long and narrow,

i.e. 6 times longer than wide (C. hesperidum, Genus Bj figs.1l7,

18) to short &nd broad, i.c. 3% times longer than wide (Genus 4,

S. prunastri; figs. 11,12). The distal ridge is well developed

and bears an anterior =znd posterior process which articulate
with corresponding processes on the tibia. All the setae are
of the ordinary fleshy and hair-like types.

The tibia (tib) is long and slender. The width/length
ratio varies from sbout 1l:11 in S. prunastri end L. luzulae

(figs. 12,15) to about 1:21 in C. hcsperidum (fig. 17). Basally

it articulates with the femur by means of two processes and
distally it is connected to the tarsus by means of a narrow
membranc, with no sclerotized joint. The relative numbers

of fleshy =nd hair-like sctae vary; in the Coccus and Inglisia
groups and some spccies of the Eulecanium group the fleshy
setae are more numerous and in the Eriopeltis group and some

species of the Eulccanium group the hair-like setae are more
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numerous. On the inner margin, near the apex, an apical spur
(tibs) is present in all the species studied. In some speciles,
e.ge E. pela some of the hair-like setae near the apex, also

have a spur-like appearance. In I. theobromae the apical spur

on the front leg is short, about half as long as on the other
tibiae,

The tarsus (tar) is elongate; the length varies from
being about 3 times longer than wide (P. piceae, fig. 4) to
about 9 times that (Genus B, fig. 18). The tarsus is broadest
near the base or in the middle and tapers distally. Distally
it articulates with the claw by means of a small dorsal process.
As is the case with the tibia there are more fleshy than hair-
like setae in some species and more hair-like than fleshy setae
in others. In Genus A the fleshy setae are completely absent
on the middle, hind and sometimes the front tarsi, while they

are sometimes absent on the tarsi of E.?festucae. Two long,

subequal, capitate tarsal digitules (tdgt) are found dorsally

near the apex.
The claw (cl) is well developed, curved, pointed,with a
small denticle ventrally near the apex. In some species e.g.

P. nyrtilli and C. hesperidum the denticle is minute. Each

side of the base of the claw bears a capitate ungual digitule

(udgt), which is usually about as long as the claw. The claws
on all three legs are subequal and they show little variation
within the family.

iost of the earlier workers give brief descriptions of
the leg. The tarsal and ungual digitules were alrcady
observed by Putnam (1879).

D. THE ABDOMEN

The abdomen is elongated, more or less parallel sided,

with the posterior end teapering and carrying the narrow and
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sclerotized genital segment. In cross section it is strongly
convex ventrally and only moderately so dorsally. In most of
the species the pregenital segments are almost completely
membranous. The segmentation is not very distinct, but it is
indicated by shallow intersegmental grooves, and the segmental
arrangement of the setae and transverse bands of minute dermal
denticulations. These denticulations, which are also present
in male Diaspididae (Ghauri, 1962), Pseudococcidaec and some
female Coccoidea and Aphididae occur on the dorsal and ventral
surfaces of the median part of each segment. The abdomen is
composed of eight pregenital segments and the Sth or genital
segment; this was recognised by Putnam (1879), Silvestri
(1919%a, 1919b, 1920), Sulc (193%2), Pesson (1941), Borchsenius
(1957), Theron (1958) and Bustshik & Sasckjan-Baranova (1962),

(a) The pregenital segments:

The 1st scegment is developed dorsally and pleurally, but
not ventrally; the other segments are complete., The sclero-
tization of the abdomen varies considerably within the family.

Where it is most fully developed, as in E. tiliae, N. abietis,

P. piceac, P. myrtilli ond L. luzulae (figs. 2,3%,4,7,15) tergal

and sternal plates are found on all the abdominal segments. In

other species (P. bituberculatum. F, viburni, Ctenochiton sp.,

Eriopeliis sppe., l. theobromae and P,?betulae; figs. 6,3,9,12 &

13, 16, 19) sternites are present on all the segments, but
tergites are absent on one or morc of the middle segments and
in the remaining species both tergites and sternites are absent
on these segments.

The tergites (at) of the first threc segments are situated
in the intersegmental or antecostal region and they usually
consist of a small transverse sclerite on each side. Those in
front of the first segment are enlarged and can perhaps best

be regarded as the postnotum of the metathorax; 1in the other
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segments they can be regarded as belonging to the segments

posterior to them (similar tergites in Planococcus (Theron, 1958)

and Pseudococcus (Giliomee,1961) are probably also intersegmental

and do not belong to the preceding segments as has been indicated).

In some of the specics, c¢.g. Genus B, Pulvinaria spp. (figs. 13,

19 & 20) the tergites of the 2nd and 3rd segments consist of a
small scleritc on each side and a scparate additional median

sclerite, but in Genus A and sometimes in P, myrtilli there is a

continuous transversc median sclerite. In the 4th to 8th segments
the tergal plates arc large, transverse and situated in the middle
of ecach segment.

The sternites (as) also consist of large transversc, segmental
plates. In the morec anterior and posterior scgments they are
usually complete, but in the intermediéte segments they are either
interrupted or completely absent. In somec of the intermediate
segments the membrane neer the scgmental boundary is bulging and
irregularly folded.

Pleural sclerotization is only found on the czudal extensions

of the 7th segment of the Eriopeltis and Coccus groups (figs. 13-

24), on the caudal extensions of the 3th in the Coccus group,
and in the pleural region of the Inglisia group(fig. 38). In

I. theobromae a continuous band of sclerotization c¢cxtends along

the pleural region of the 4th to 7th scguents, with a small
sclerotized arca situated somewhat more ventrally on cach of the
S5th and 6th segments. This bears some resemblance to the condition

in the winged female of Aphis fabae, where the lateral plates occur

on the 2nd znd 6th abdominal segments (Weber, 1928) and according

to Weber are morphologically part of the terga. This resemblance

R
4]

probably mercly superficial and devoid of any phylogenetic
significance as no lateral sclerotization is present in any of
the other Coccoidea studied zo far.

In the Coccus group the 7?th scgment laterally bears a very



58

prominent, tapering, caudal extension (ce). In the other groups

this extension is small and broadly rounded or somewhat pointed.
In the Coccus and Eriopeltis groups they are weakly sclerotized
lateroventrally. Theron (1958) incorrectly describes them as
belonging to the 8th abdominal segment and Sulc (1932) correctly
illustrates the segmental position in one of his figures (fig.23)

but incorrectly in another (fig. 25). The caudal extension of

the 8th segment is also shaped in a variety of ways. It may
form a small, simple lobe (most of the Eulecanium group, the
Eriopeltis group, the Inglisia group; figs. 2-11, 12-15) a
papilla-shaped lobe (Parthenolecanium spp.; figs. 21,22;Q), a

large, straight cylindrical (S.prunastri, fig.l2 3 C.

hesperidum; fig.17,Q) or somewhat geniculate lobe (Genus B;
18,Q), a mammillate lobe (Pulvinaria spp.; figs. 19,20,Q) or a

prominent and semicircular lobe (Ceroplastes spp.; figs.23-24;Q).

In the Coccus group the distal part of the lobe is weakly
sclerotized and it bears a structure which is usually membranous

but weakly reticulated, sometimes (Ceroplastes spp.) it is weakly

sclerotized in the middle. The structure, which can conveniently
be called a cicatrix (c¢), varies in shape and relative sizej; in

Ceroplastes spp. it is large, circular and occurs dorsally: in

C. hesveridum and Genus B it is also large but occupies the

posterior surface of the lobe and in Parthenoclecanium spp. it

is small and occurs apically. The caudal extensions resemble
the fleshy tassels of some lMonophlebidae (Morrison, 1928),

presumably through convergence.

Dermal structures: Both fleshy and hair-like setae are present

on the abdomen. They are segmentally arranged &nd occur in
distinct grouns on the dorsal, pleural and ventral surfaces and
are referred to as abdominal dorsal (ads), abdominal pleural
(eps and vps), and abdominal ventral (avs) setae.

The dorsal setae (ads) normally consist of 2 hair-like setae

(one on each side) on all but the 2nd and 3rd segments, but in



P. bituberculatum &nd Genus B (figs. 6,18 ) they =are regularly
present on all segments, In addition to these a small but
variable number of fleshy dorsal setae occur in the Eriopeltis
and Coccus groups (figs. 13-24),.

The plcural sctae, cun be sutdivided into a dorso=-

pleural group (dps) and a ventropleural group (vps). These two

groups arc not in line with each other, the former being
situzted nearer to the posterior margin of the segment. When
numerous the two groups coalcsce to a certain degree. On the
1st segment the ventropleural setae are always absent and on
the 7th the two groups are not differentiated. The dorsopleural
group consists of both fleshy and hair-like setae, occurring in
different proportions and numbers in different species. In some
speccies (most of the Eulecanium group, figs. 25-34) all dorso=-
pleural setac are hair-like; except for the Coccus group, there
are no fleshy setae on the 1lst to 3rd segments, and frequently
the anterior segments have no dorsoplcural setae at all. The
ventropleural setae usually consist of a single hair-like seta
and none or a few fleshy sectae; they are never found on the

lst and rarely on the 2nd and 3rd scgments.

Ventral setae are arranged in a median group in the middle

of each segment. They oftcn consist of both fleshy and hair-like
sctee. The hair-liike setac are always present, arranged on each
side of the body into two longitudinal series, one median and one
lateral, each series usually with one scta per segment, Both
series are usually present on segments V-VII, but on segments
IT-IV cither median or lateral sctaec are frequently absent, and
on scguent Il hair-like ventral setae are often absent altogether

(eeg. L, luzulae, C. hesperidum, Ceroplastes spp.). In most

spocies (S. prunastri, Eriopeltis, Inglisia and Coccus groups;

figs. l2-24) fleshy ventral setac are also vpresent. If present,

they are usually numerous, cxcept on the 8th segment, but a
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comparatively large number (more than 5) on this scgment is the

characteristic of the Inglisia group. In S. prunastri fleshy

setae occur only on the 2nd and sometimes 3rd segments.

In addition to the above-mentioned setae a number of
setae are present on the posterior margin of the 8th segment.
Lateral to the glandular pouch this segment always carries 3
hair-like setae; occasionally a fleshy seta may also be present,
but a comparatively large number (2-7) is characteristic of

Ceroplastes spp. (figs. 23,24). In many species setae are present

in the region anterior to anus where, in some species, the small
tergal pleie of the 9th segment (mentioned later) is found;
these setae are called ante-anal setae (aas). In most of the
species they consist of two long pointed hair-like setae, but

in Parthenolecanium spp. one or both are sometimes bifurcate.

In some genera (Eriopeltis, Pulvinaria and Ceroplastes; figs.
13 & 14, 19 & 20, 23 & 24) a number of fleshy setae are also

present in this region, and in most species one or two small

hair-like setae may occur in some individuals.
A group of small circular pores, reminiscent of vacant
heir sockets, are found dorsally on each side of the lst

abdominal segment of Ctenochiton sp. (fig. 9 ) and a small

number of these pores are also found in the ante~anal region in

Ctenochiton sp., L. luzulae and Genus B (figs. 9, 15, 18).

On each side of the base of the penial sheath there is a funnel=-
shaped pouch (gp), which contains 2 long setae arising from its
bottom. From about halfway up to the rim, the pouch is lined
with numerous guadrilocular, but also with a few tri- and
guinquelocular pores. According to Sulc (1931) the basal half
of the pouch is lined with tubular pores. The pores sccrete a
waxy substance which slides along the setae and constitutes the
conspicuous long waxy filament of the living male., The structure

of the filament and pores was studied in detail by Sulc. 1In



Ctenochiton sp., E, pela, Genus A and, as reported by Dirr (195h4)

in Lecanium pumilum Brain (- Saissetia oleae (Bern.)) the setae

are knobbed apically. The setae vary in length from short, i.e.
the length of the protruding part only twice that of the part
concealed within the pouch (e.g. E.tiliae, fig.2) to long, where
the length of the protruding part is 4-6 times longer than the

concealed section (e.g. C. hesperidum, fig,17). In L. luzulae

fie pouch is absent and replaced by a shallow depression with
one long seta®, but no pores at all. From available information

it is known that the pouch is also reduced in Vinsonia stellifera

(Newstead, 1903) and Ceroplastes japonicus (Borchsenius, 1957).

The glandular pouch corresponds to what is called the glandular
plate (Pflugfelder, 1939; Giliomee, 1961) in the Pseudoccidae.

(b) The genital segment and external genitalia:

The genital segment has become elongated to form a long
tubular style which tapers posteriorly. The anus (an) is
situated dorsally in the membrane at the basal part of the
segment. The penial sheath (ps), which is composed of the 9th
sternum (Theron, 1958) is well sclerotized laterally and
membranous ventromedially. The lateral sclerotizations fuse
dorsally with each other at some distance posterior to the
anus. In some species (e.g. most of the Coccus group) they
are also narrowly joined anterior to the anus, a condition
which also obtains in the Diaspididae (Theron, 1958; Ghauri,
1962). The apex is sometimes produced into a small membranous

extension, which is best developed and finger-~like in Ceroplastes

sppe, (figs. 23,24;R). The ventral membrane widens anteriorly
to form a triangular area, which, for descriptive purposes, can

be called the basal membranous area (bma). Posterior to this

area a narrow ridge is formed on the median line which appears
to be homologous to the basal rod (bra) found in other Coccoidea

(Theron, 1958,1962), but was overlooked by Theron (1958) in

6I
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P{'ﬁbmeranioum. According to Theron the basal rod may

incorporate the basal plate, Parameres are absent.

Posteriorly the basal rod is connected to the base of the
aedeagus (aed), which is accommodated in & slit in the ventral
wall of the penial sheath. The aedeagus consists of a straight
tube which does not narrow appreciably towards the apex. It
ends bluntly before reaching the apex of the penial sheath.

The ductus ejaculatorius can be seen to run along the ventral
wall of the penial sheath, but the position of the gonopore

is impossible to observe in mounted specimens. The aedeagus
appears to contain an eversible endophallus as is indicated by
occasional specimens in which the everted condition has been
observed. The genitalia with everted aedeagus, but considered

to represent the normzl condition, were illustrated by Sulc
(1932). The relative length of the penial sheath, aedeagus .

and basal rod show considerable variation within the family.
Silvestri (1919a, 1919b, 1920) and Jancke (1955) correctly
illustrated and interpreted the aedeagus, while the illustrations
given by Leonardi (1920) and Theron (1958) are inaccurate in some
details; Putnam (1879), DUrr (1954) and Husseiny & Madsen (1962)
called the entire 9th scgment either a penis or aedeagus.

In well stained specimens of some species (e.g. the Coccus

group; figs. 17-24 ) a small 9th tergite (atg) can be seen in

the membrane anterior to the anus, but the 10th and 1llth tergites
described by Sulc (1932) were not observed.

Dermal structures: A number of small setae (gts) which are

possibly tactile sensilla, are scattered over the genital segment,
Distally the setae become considerzbly smaller and at the apex
only small circuler discs can be discerned; the latter may be

campaniform sensilla,
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IV DESCRIPTION OF THE SPECIES

In the descriptions of the individual species considerable
detail has been included and they may well appear to be unduly
long and repetitive. However, detailed descriptions are
considered necessary since the taxonomic significance of the
characters has, as yet, not been properly evaluated.

For the secke of brevity the usual telegraphic style of
describing species has been adopted and the following abbrevia-
tions are used: h.s. = hair-like seta(e), f.s. = fleshy seta(e);

the figures in brackets signify averages.

EULECANIUM GROUP
GEN. RULECANIUM
1.EULECANIUM TILIAE (L.) (Figs. 2 and 25)

Living specimens reddish, with sclerotized areas dark brown
and the appendages light yellow, wings with a purplish tinge
between anterior margin and first wing vein; very long and
moderately robust, with comparatively short antennae and legs,
which carry many setae. When mounted, total body length 2440~
2700 (2569)F; width at mesothorax 570-660(601)". Wing expanse
3950-4550 (4296)".

Head: subconical in dorsal view; in lateral view obliquely
dorsoventrally elongated, with the anterodorsal bulge not
pronounced; length from apex to pronotal ridge 274-319(303)",
width across genae 296-338(315)", Median crest sclerotized and
distinctly polygonally reticulated; with 3-7(5.3) hair-like

dorsal head setae, arranged in two groups: one, with 2-4(3,3)

short setae, posterior to the level of the dorsal eyes and the
other with 0-4(2.0) longer setae, anterior to the eyes.

Midcranial ridge: dorsally represented by a short, weak ridge

anterior to the level of the eyes; ventrally narrow but well
defined, reaching ocular sclerite posteriorly, with surrounding

area showing weak polygonal reticulation posteriorly. Genea



large, sclerotized, weakly polygonally reticulated, without
setae.,

Eyes: five pairs; dorsal and ventral pairs large, subequal,
lateral pairs smaller, subequal; corneae of dorsal eyes 34-42
(38)P in diesmeter and 2.2 - 2.9(2.5) times as much apart;
those of the ventral eyes 22-40(35)" in diameter and 1,1 - 1.6

(1.3) times as much apart. Ocellus smell., Ocular sclerite well

sclerotized except between the ventral eyes where the cuticle
is produced into a keel; polygonally reticulated throughout,

Preocular ridge extending only a short distance below articular

process. Postocular ridge very weak dorsally, sometimes missing

posterior to ocellus; well developed lateroventrally, but weak
posteromedially; below the ocellus the ridge splits up, with

the anterior branch partly surrounding ocellus. Interocular

ridge absent. Dorsal ocular setae absent. Ventral head setae

consisting of 1-5(3.2) h.s., situated anterior to the ocular

sclerite on each side of the midcranial ridge. Preoral ridge

present. Tendon-like apodeme long. Cranial apophysis short;

apex bifurcate or occasionally truncate, not quite reaching

level of anterior margin of ventral eyes. Mouth opening

irregular. Anterior tentorial pits absent.

Antennae: 10-segmented; filiform; 895 - 1075 (988)/long, i.e.
shorter than half body length (ratio 1:2.46 - 2.92, av.2.62);
shorter than posterior leg (ratio 1:0.73 - 0,87, av. 0.80) and

longer than penial sheath (ratio 1,16 - 1,50, av.l.31l). Scape
57-68(61)F long and 57-67(62)" wide, with 3 h.s. Pedicel:

with distinct, polygonal, dorsal reticulation; 49-57(54)" long
and 49-57(53)F wide, with 0-3(1,0) f.s., 2-4(2.9) h.s. and a
sensillum placodeum,

Segment IIT club-shaped, 1.8-2.2(2.0) times longer than wide
(84-106, av.90.0" long and L2-49 av. 45P wide); with 4-12 (8.5)
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hes. and 4-12(5.8) f.s., the latter of medium length, 0.,7-1,0(0,9)
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times as long as width of segment; with 4-9 usual sensilla
basiconica. Segments IV-IX: cylindrical, lengths of these
segments (in M) 114-171(152), 137-160(149), 106-148(131),
95-122(1i2), 80-95(90) and 68-91(78) respectively, widths
varying from 30 to 42F, with distal segments wider than
proximal ones; with 18-53(33), 33-55(44), 26 - 46(37)

28 - 43(36), 22 - 32(27), 18 - 34(25) f.s. respectively, but

no hs.; antennal bristles on 8th and 9th segments thicker

than f.s. Segment X: terminal part mot constricted; 57 -~ 84
(72)F long and 30 - 38 (33)* wide; carrying 8-14 (12) f.s.

3 capitale subapical setae and 5 antennal bristles of which

the 3 long ones are about half as long as the segment and the
2 shorter ones about as long as the f.s., though thicker; with
2 sensilla basiconica ventrally, one near apex and the other
more proximal.

Thorax: 806-901 (864)F long.

Prothorax: Pronotal ridge strong, but medially interrupted

by weak sclerotization. Lateral pronotal sclerites large,

without setae, Medial pronotal setae absent. Posttergites

medium-sized, without striations and without setae. Pleural
structures typical for the family. Sternum with strong
transverse ridge, interrupted median and a triangular sclerite,

Anteprosternal setae absent; prosternal setae: 0-3(0.8) h.s.

Mesothorax: Mesoprephragma with shallow emargination.

Prescutum about twice as wide as long (av.268 and 1381
respectively); anterior margin slightly curved; laterally
bounded by the prescutal ridge and posteriorly by the prescutal

suture; sometimes with very weeak polygonalreticulation.
Scutum: Median membranous area: transverse; 80-106(95)P long
and 2.06 - 3.00 (2.36) times as wide (width 203-251, av.223");

without setae.
Scutellum: 93-114(107)F long and 217-266(236)" wide, the
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ratio being 1:2.0 - 2.5 (2.2); not tubular and without setae.
Fostnotum with anterior margin usually irregular and partly

overlapped by meta-thoracic fold; postnotal apophysis and

postalare well developed, the latter densely reticulated
distally. Mesopostphragma with moderately deep emargination.

Mesopleuron: Mesopleural ridge strong, but interrupted above

coxal articulation; pleural apophysis and pleural wing process

well developed, the latter connected with episternum by a

narrow pisalare. Subelare small. Episternum not reticulated;

subepisternal ridge well developed, becoming apvreciably

broader ventrally, but below the membranous cleft indistinct
and only marked by a band of darker sclerotization. Epimeron

small, Lateropleurite partly bounded anteriorly by an extension

from marginal ridge. Basisternum: large, about 383?'1 wide and
2871 long, i.e. 2,70 - 3.62 (3.04) times longer than membranous

area of scutum; with strong median ridge and bounded by strong

marginal and precoxal ridges., Furca well developed. Mesothoracic

spiracle with well developed peritreme; postmesostigmatal setae

absent. Tegula comparatively large, its membranous bulge some-
times showing wavy striations and with a small weak sclerite _

posteriorly; with 6-10(7.7) h.s. Third axillary wing sclerite

with a pronounced ventral projection at its base. Additional

sclerite well defined. Antemetastigmatal setae absent.

Metathorax: Metanotum with thickening of posterior margin

sometimes desclerotized medially; suspensorial sclerite small,

irregular; a small sclerite always present anterior to postnotum.
Postnotum consisting of a transverse sclerite on each side,

Metatergal setae absent. Pleural ridge well developed though

interrupted near the middle; with a small wing process.

Episternum with anterior margin ridge-like in parts; epimeron

produced posteriorly. Metathoracic spiracle similar to meso-

thoracic one. Dorsostigmatal setae absent. Postmetastigmatal
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setae: O - 2(0.9) h.s. Metasternal plate weak and irregular,

Anterior metasternal setae consisting of 0 - 2(1.4) medial h.s.

and occasionally one or two lateral to the posterior part of
the basisternum; posterior metasternal setae: usually 2 (range
1-2) h.s. medially.

Wings: hyaline; of medium length (1750 - 2000, av., 1879 pn)
but comparatively broad (width 780 - 870, av. 840u), the ratio
width to length being 1:2.13 - 2.35 (2.24); alar lobe present;
alar setae: 1-% (1.7) h.s. on each wing. Halteres well developed,
163 - 201 (178)u long and 42-61 (53) p wide, each with 2 - 4 (2.6)
apically hooked setae which are about 70u long.

Legs: short and slender with the fore pair shortest and the
hind pair longest; the ratio length of hind leg to body length
is 1:2.07 = 2.15(2.10). Length of segments (in u):

Leg Coxa Trochanter Femur Tibia Tarsus Claw Total
I 91-103 118-148 274-346 353-437 93-103 29=-34 973-1094
(95) (128) (201) (391) (98) 30 (1043)

II 99-118 120-133 251-308 433-L79 114-133 29-34 1058-1203
(110) (129) (285) (450) (124) (22) (1130)

III  106-141 125-143 281-315 456-532  125-148 30-34 1132-1303
(124) (134) (295)  (499) (134) (32) (1217)
The f,.s. on the legs are very slender, making it impossible to
distinguish with accuracy between the f.s. and h.s.
Coxae: with 24-35 setae; fore coxa with 5-8(6.2) coxal
bristles, of which some are capitate; apical seta about half as

long as trochanter. Trochanters: 34-4ip wide; with 6 oval sensilla

and 16-25 setae, including 2 or 3 minute setae near basal ridge, one
small seta on the outer margin and 2 long setae, of which the
longest (apical) on the fore trochanter, is 2.9-3.4 (3.1) times

as long as the width of the trochanter. Femora: of medium width
(53-67) the ratio width to length of hind femur being 1:45 - 5.1
(ke9); with 37-65 setae. Tibiae: 29-38u wide; the ratio width



to length of hind tibia being 1:14.1 - 16.3(15.1); with 74-121
setae which are about as long as the width of the tibia; apical
spur of about the same size on all tibiae. Egggi:’ZS—}#u wide,
hind tarsus 4.1-4.9(4.,4) times longer than wide; each with

18-37 setae; tarsal digitules subequal, longer than claw.

Claws: of medium length, about as long as width of tarsus,
slightly curved, with small denticle near tip; anterior

ungual digitule with larger apical knob than posterior one,

digitules longer than claw.
Abdomen: 670-810(713)n long and 450-600(521)u wide.

Segments I-VII: +tergites and sternites present on all

segments; tergites on the 2nd and 3rd segments represented
by a small sclerite on each side on the anterior margin, and
on the 4th - 7th by a transverse plate; sternites represented
by a weak plate on the anterior and posterior segments and a
small sclerite on each side on the intermediate segments.

Caudal extension of the 7th segment small, rounded, not

sclerotized. Dorsal setae: f.s. absent; h.s. absent on

segment I, sometimes one or two sctae present on each of the
2nd to 7th segments. Pleural setae: consisting of h.s. only,
which include dorsopleural sctae: 0-3(1.3), 2-8(3.8), 1-6(3.5)
and 2-6(3.8) on the 3rd to 6th segments, resvectively and

ventropleural setae: occasionally one on each of the 3rd and

4th, and usually onc on each of the 5th and 6th segments.
Segment VII with 6-9(7.4) h.s. Ventral setae: h.s. only,

usually 2 medially on each of 2nd and 3rd, and 4 on each of
the 4th - 7th segments.

Segment VITI: with transverse tergite and sternite;

caudal extension forming a small, simple lobe; glandular pouch

with 2 long setae which are sometimes capitate and whose

protruding part is about 1% times as long as the concealed

section; No 9th tergite observed. Ante-anal setae: 2 long h.s,
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Posterior margin with 2-4(2,6) h.s. on each side.

Genital segment: Penial sheath long, about 2/7 total body
length (ratio 1:3.3-3.7,av.3.4), 654-809(756)P long and 49-59
(55)n wide; lateral sclerotizations not joined anterior to
anus; length of basal rod 2/5 - 2/3 that of aedeagus, the
rod extending anteriorly from the base of the aedeagus for
2/3 - 3/4 of the distance to the apex of the basal membranous

area; apex of the sheath without a membranous extension, The
arca from base of sheath to tip of aedeagus with 27-40(35)
small setae; a cluster of small scnsilla occuring ventrally
near apex of sheath. Aecdeagus long (300-376,av,.349p), the
penial sheath longer and the basisternum shorter, the ratios
being 1:1.9-2.4(2.2) and 1:0.71-0.96(0.82) respectively.

‘Material examined: 10 specimens, bred in the laboratory

from material collected by myself on horse-chestnut (Aesculus

hippocastanum L,) at the Imperial College Field Station,

Silwood Park, Sunninghill, Berks.; males emerged during
Mey, 1962. Five specimens collected by J. Rehacek in Bratislava,
Czechosloveakia on 14,4,53 (remountcd from Liquid of Swann) agreed

well with the above description,
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GEN, NEMOLECANIUM
NEMOLECANIUM ABIETIS BORCHS. (Figs. 3 and 26)

A long, slender species with comparatively short antennae
and legs; with numerous setae on the appendages, but few on
the body itself. When mounted, total body length 1930-2270
(2136)u; width at mesothorax 415—480(445)P. Wing expanse
3870-4190(4072)p.

Head: subconical in dorsal view;  in lateral view dorso-
ventrally elongated, with the anterodorsal bulge not pronounced;
length from apex to pronotal ridge 251-293(269)u, width across
genae 251-289(274)nu. Median crest sclerotized, with a small

area near posterior margin more heavily sclerotized; weakly

polygonally reticulated. Dorsal head setae: 8-12(9,6) h.s.,of

which 3=5 are situated vosterior and 4-8 anterior to the level

of the dorsal eyes. Midcranial ridge: dorsally represented by

a weak ridge which usually extends posteriorly to the posterior
level of the eyes; ventrally narrow but well defined, reaching
ocular sclerite posteriorly, with surrounding area showing weak
polygonal reticulation posteriorly. Genae: large, sclerotized,
not reticulated, without setae. Eyes: three pairs; dorsal and
ventral pairs subequal, lateral pair smaller; corneae of dorsal
eyes 22-30(27)p in diometer and 2.3-3.8(2.9) times as much apart;
those of the ventral eyes 21-30(26)p in diameter and 1.1-2.2(1.5)

times as much apart. Ccellus small. Ocular sclerite well

sclerotized except between the ventral eyes, where the cuticle
is produced into a keel; polygonally reticulated throughout.

Preocular ridge long, ventrally extending half-way or more of

the distance between the articular process and the midcranial

ridge. Postocular ridge very weak dorsally, well developed

latero~ventrally, and tapering but well defined posteromedially;

below the ocellus the ridge usually splits up, with the anterior
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branch partly surrounding ocellus. Interocular ridge absent.

Dorsal ocular setae absent, ventral head sctae: 2-4 h.s.,

situated immediately anterior to ocular sclerite, on each side

of midcranial ridge. Preoral ridge present, Tendon-like apodeme

long. Cranial apophysis medium~sized; apex bifurcate, extending

to around the level of the posterior margin of the ventral eyes.

Mouth opening irregular. Anterior tentorial pits absent.
Antennae: 10-scgmented; filiform; 927-1087(1025)p long,

i.c. shorter than half body length (ratio 1:2.02~2.13,av.2.09),

slightly longer than posterior leg (ratio 1:1,04-1.14,av.1.07)

and longer than penial sheath (ratio 1:1.55-1.71,av.l.64),

Scape: 53-68(60)n long and 46~55(51)p wide, with 3-4(3,2) h.s.,
areca of sclerotization reduced ventrally. Pedicel: with distinct,
polygonal, dorsal reticulation; 55—68(59)P long and 42-51(47)u
wide; with 0-3(2.1) f.s., 1-3(2.5) h.s. and a sensillum
placodeum. Segment III somewhat club-shaped, 2.5-3.0(2.7) times
longer than wide (80-95, av.90u long and 30-36, av.34p wide), with
2-6(4) h.s. and 12-22(15)f.s., the latter of mcdium length, 1.3-
1.8(115) times longer than width of segment; with 1 or 2 usual

sensilla basiconica.

Segments IV-IX: cylindrical; 1lengths of these segments
(in u) 80-95(90), 103-144(124), 133-171(153), 137-178(160), 103~
133(124), 87-106(98) 2nd 76-91(84) respectively, all of about
the same width, varying from 23 to 30p and with 20-34(24), 27-36
(32), 27-44(35), 25-41(30), 21-31(25), =nd 19-30(33) f.s.

respectively but no h.s.; antennal bristles on 8th and 9th

segments somewhat larger than f.s. Segment X: terminal part
not constricted; 68-82(74)n long, end 23-29(26)n wide; carrying
8-13(11) f.s., 3 capitate subapical setae and 5 antennal bristles

of which the 3 long ones are about 4/5 as long as the segment and
the 2 shorter ones about as long as the f.s. though somewhat

thicker; with 2 sensilla basiconica ventrally, one near apex and



the other morec proximal.
Thorax: 619-752(699)p long.

Prothorax: Pronotal ridge strong, but medielly interrupted

by weck sclerotization. Lateral pronotal sclerites large,

without setae. Medial pronotal setae absent. DPosttergites

medium-sized, without wavy striations, and without setac.

Pleural structurcs typical for the family. Sternum with strong

transverse ridge, interrupted median ridge and narrow triangular

sclerite. Anteprosternal =and prosternal setae absent.

Mesothorax: Mcsoprephragma with shallow emargination.

Prescutum less than twice as wide as long (av.197 and 113p
respectively); anterior margin curved; laterally bounded by

the prescutal ridges and posteriorly by the prescutal suture;

medially with more heavy sclerotization which is ridge-1like
posteriorly; not reticulated. Scutum: Median membranous area

transverse, subrectangular; 70-95(86)n long end 1.72-2.27(2.00)

times as wide (width 156—190,av.171p); without setae. Scutellum

72-91(30)p long and 148-190(164)p wide, the ratio being 1:2.0~
2.3(2.1); not tubular; usually with 2 h.s. Postnotum with
anterior margin irregular and partly overlapped by metathoracic

fold; postnotal apophyses and postalarc well developed, the

latter densely reticulated distally. Mesopostphragma with

moderatcly deep emargination. Mesopleuron: Mesopleural ridge

strong, but interrupted above coxal articulation; pleural
apophysis and pleural wing process well developed, the latter

connectced with cpisternum by a narrow basalare. Subalare small.

Episternum not reticulated; subepisternal ridge well developed,

becoming appreciably broader ventrally, but below membranous
cleft indistinct and only marked by a band of darker sclero-

tization. Epimeron small. Lateropleurite partly bounded

anteriorly by an extension from marginal ridge. Basisternum
large, about 272pu wide and 230p long, i.e. 2.46-3,03(2.70) times
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longer than membranous area of scutum; with strong median

ridgc and bounded by strong marginal and precoxal ridges;

with 0-2(1l.4) h.s. on the median ridge. Furca wcll developed,

Mesothoracic spiracle with well developed peritreme:

postmesostigmatal setac absent. Tegula small, membranous

bulge with @ small weak sclerite posteriorly and with 1-5(2.5)

hes. Third axillary wing sclerite with a pronounced ventral

projection at its basc. Additional sclerite well defined,

Antemetastigmatal sctae absent.

Metathorax: Mctanotum with thickening of posterior margin

sometimes desclerotized medizlly; suspensorial sclerite small,

spot-like; & small sclerite usually present, anterior to
postnotum. Postnotum consisting of a transverse sclerite on
each side.

Mctatcrgal sctae: occaslonally one h.s. on each side.

Pleural ridge well develovned, though interrupted ncar the

middle, with a small wing process. Episternum with anterior

margin ridge-like in parts, epimeron produced posteriorly.

Mectathoracic spiracle similar to mesothoracic one. Dorso-

stigmatal setae absent. Postmetastigmatal setac: 0-2(0.7) h.s.

Metasternal plate weak and irreguler. Anterior and posterior

metasternal sctac usually consisting of 2(range 1-3) medial

h.s. each; occasionally a h.s. occurs lateral to the posterior
part of the basisternun.

Wings: hyaline; long (1760-1910, av.1356n) ond of medium
width (700-780, av-?SBp), the ratio width fo length being
2.42~2.51(2.46); alar lobe present; alar setae usually one
(renge 0=2) h.s. on cach wing. Haltercs well developed,
125-156(142)p long and 38-46(43)p wide, cach with 1-3(1.8)
apically hooked setae which are about 73P long.

Legs: short and moderately slender, with the middle pair
shortest @nd the hind pair longest; the ratio length of hind
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leg to body length is 1:2.20-2.22(2,.21).

Length of segments (in p):

Leg Coxa Trochanter Fenur Tibia Tarsus Claw Total

I 76-80 93-118 220-266 344-391 95-103  24-29 857-984
(79)  (107) (245) (367)  (98) (26) (922)

II 76-87 95-110 194-251 308-365 101-114 25-28 798-955
(83) (103) (222) (345) (108) (26) (886)

III 91-110 106-125 210-247 3%31-395 114-125 27-30 878-1034
(100) (114) (235) (371)  (118) (27)  (964)

F.s. slender and sometimes difficult to separate from h.s.

Coxae: with 15-21(19) f.s. on the fore, and 19-27 on the
niddle «nd hind coxae, and with 11-19 h.s. on each coxa; fore
coxa with 5-6(5.6) coxal bristles, cach with a small apical
knob; apical setz az2bout half as long as trochanter,

Trochanters: 26-38p wide; with 6 oval sensilla; with
11-16(12), 7=-14(10) and 5-12(8) f.s. on the fore, middle and
hind coxae respectively and with 6-11 h.s., the latter including

2 minute setae near basal ridge, one small seta on the outer
margin and 2 long sctae of which the longest (apical), on the
fore trochanter, is 3.0-3.9(3.4) times as long as the width
of the trochanter.

Femora: of medium width (42-57u), the ratio width to
length of hind femur being 1l.45-5.2(4.8); each with 21-35
fos. and 12-18 h,s.

Tibiae: 24-30p wide, the ratio width to length of hind
tibia being 1:12.3 -~ 14,6 (13.5); with 69-85 setae of which
20-34 are h.s. and 44-59 f.s., the latter being about 13 - 12

times as long as width of tibia; apical spur of about the
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same size on all tibiae. Tarsi: ZE-BOP wide, hind tarsus

3,9 = 5.0 (4,5) times longer than wide; each with 12-18 f.s.
and 11-19 h.s.; tarsal digitules subequal, longer than claw,.
Claws: of medium length, about as long as width of tarsus;
slightly curved, with small denticle near tip; anterior

ungual digitule with longer apicszl knob than posterior one,

digitules about as long as claw.
Abdomen: 490-650 (579) n long and 360-430 (390) p wide.

Segments I-VII: tergites and sternites present on all

segments; tergites on the 2nd, 3rd and sometimes 4th segment
represented by a small sclerite on ecach side on anterior margin,
and on the 4th - 7th by a transverse plate; sternites
represented by a weak transverse plate on the anterior and
posterior segments and a small scleritec on each side on the

intermediate segments. Caudal extension of 7th segment small,

rounded, not sclerotized. Dorsal setae: h.s. only, lst to 3rd

segments occasionally with one and 4th - 7th usually with one

seta on cach side. Pleural setae abscnt on lst and 2nd segments

and on 3rd to 6th represented by h.s. only, which usually include
2 (range 1-3) dorsopleural setae and 1 ventropleural seta on each

segment., Segment VII with 4-6 (4.,4) h.s. Ventral setae: h.s.

only, usually one on each side on the 2nd and 4 on each of the
3rd - 7th scgments.

Segnent VIII with a weak tergite and transverse sternite,

caudal extension forming a small, simple lobe; glandular pouch

with 2 long, pointed setae, the protruding part of these being
about twice as long as the section within the pouch. No 9th
tergite observed.

Ante-anal sctae: 2 long, and occasionally one small h.s.
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Posterior margin with 3 h.s. on each side.

Genital segment: Penial sheath long, about 2/7 total
body length (ratio 1:3.3 - 3.5, av. 3.4), 581-695 (628) p
long and 46-53(49)p wide; lateral sclerotizations not

joined anterior to anus; length of basal rod about 2/3 that
of aedeagus, and extending anteriorly from the base of the
aedeagus for about 9/10 of the distance to the apex of the
basal membranous area; apex of the sheath without a
membranous extension. The arca from base of sheath to tip of
aedeagus with 28-40 (32) small setae; a cluster of small
sensilla occurring ventrally near apex of sheath. Aedeagus
long (258-315, av.293p), the penial shcath longer and the
basisternum shorter, the ratios being 1:2.0 - 2.3 (2.1) and
1:0.74 « 0,82 (0,78) respectively.

Material exaomined: 10 specimens, collected by

N.S. Borchsenius on Abies sp. in the Nikitskii DBotanical
Gardens, Crimea, USSR on 25.5.54.
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GEN. PHYSOKERMES
rHYSOKERMES PICEAE (SCHR.) Figs. 4 and 27

A medium-siged, robust species with comparetively short
antennae and legs; with many setae on the appendages, but
few on the body itsclf. When mounted, total body length
1550-2140 (1303)u; width of mesothorax 380-500 (429)n.

Wing expanse 1300-1450 (1367)p.

Head: subconical in dorsal view; in lateral view obliquely
dorsoventrally elongated, with the anterodorsal bulge not
pronounced; length from apex to pronotal ridge 2117-270 (242)P,
width across genae 171-224(195)u. Median crest sclerotized and

distinctly volyonally reticulated. Dorsal head sctae: 5-8(6.5)

h.s., of which a group of 1-4 (2.8) is situated on the anterior
margin of the head and a group of 3-4 (3.8) more posteriorly.

Midcranial ridge: dorsally represcented by a short, weak ridge

between the eyes: ventrally narrow but well defined,reaching
ocular sclerite posteriorly, surrounding area with weak poly-
gonal reticulation posteriorly. Genae large, sclerotized, not
distinctly reticulated, without setac. Eyes: two pairs;
subequal; corneae of dorsal cyes 20—30(26)p in diameter and
3.1-4,6(3.9) times as much apart; those of the ventral eyes
with cornea 21-70(26)u in diameter and L0-1.5(1.2) times as

much apart. Ocellus small., Ocular sclerite well sclerotized

and polygonally reticulated throughout. Preocula ridge with

ventral part reaching or almost reaching midcranial ridge.

Postocular ridge wezk and tapering dorselly, well developed

lateroventrally, but weak posteromedially; below the ocellus
the ridge splits up, with anterior branch nartly surrounding

ocellus. Interocular ridge absent. Dorsal oculwr setae absent,

ventral head setaec consisting of 4-8(5.3) h.s., situated anterior

to the ocular sclerite on each side of the midcranial ridge.



Preoral ridge wcak, sometimes interrupted. Tendon-like

apodeme long. Cranizl avovhysis short; apex bifurcate,

not reaching level of wosterior margin of ventral eyes.

Mouth opening irregular. Anterior tentorial pits apparently

absent.
Antcnnae: 10-segmented; filiform; 604-1011 (770)u long;
i.e. shorter than half body length (ratio 1:2.12 - 2.63,

1.11, av. 0.99) =nd longer then peniel sheath (ratio 1.32 -
1.69, av.l.47). Scape 46-72(59)p long and 42-61(51)u wide,
with 3 h.s. Pedicel with distinct, polygonal dorsel
reticulation; 38-57(46)y wide, with 2 h.s. and & sensillum
placodcum. Segment III bulging in middle, 1.8-2.6 (2.1) times
longer than wide (61-91, ave.7%p long and 30-42, av.35n wide),
with 1-3 (2.1) h.s. ond 7-19(11) f.s., the latter of medium
length, 0.9-1.3 (1.1) times as long s width of segment; with
1-6 usuel sensilla basiconica. Segments IV-IX: cylindrical;
lengths of these segments (in p) 80-160(114), 66-137 (98),
76-137(101), 65-114 (86), 57-G5(94) snd 46-8L4(61) respectively,
widths varying from 25 to 34 u, with distal segments wider
than proximal; with 12-37(25), 14-31(23), 21-30(25), 17-27(2L4),
15~-23(19) &nd 14-19(17)f.s. respectively, but no h.s.

antennal bristles on 8th and 9th segments slightly thicker than
f.s. Segment X: terminal part not constricted; 46-68 (58)p
long and 27-31(30)u wide; carrying 7-11(9) f.s., 3 cavnitate

subapical sectaec and 5 zntennal bristles of which the 3 long

oncs arc about 3/4 as long as the segment and the 2 shorter
ones not markedly different than the f.s.; with 2 sensilla
basiconica ventrally, one near apex and the other more
proximal.

Thorax: 494-6£73 (565)p long.

Prothorax: Pronotal ridge strong, but medially interrupted
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by weak sclerotization. Lateral pronotal sclerites large,

without setae. Medial pronotal sctae absent. Posttergites

medium-sized, without striations and without setae. Pleural
structures typical for the family. Sternum with transverse
ridge strong median ridge reduced to a basal stalk, and a

triangular sclerite. Anteprosternal setae absent; occasionally

a hair-like prosternal seta present.

Mesothorax: Megsoprephragma with no emargination.

Prcscutum about twice as wide as long (av.163 znd 88 &
respectively); anterior margin slightly curved; laterally

bounded by the prescutal ridges and posteriorly by the prescutal

suture; polygonally reticulated; slightly more heavily sclero=~
tized medially. Scutum: Median membranous area: subrectangular;
68~91(82)p long and 1.48-2.30(1.79) times as wide (width 122-179,
av.lh6p); without setae. Scutellum: 59-103(78)p long and 133-
l94(151)p wide, the ratio being 1:1.6-2.4(2.0); not tubular;

without setae. Post@ebtum with anterior margin irregular and

partly overlapped by the metathoracic fold; postnotal apophysis

and postalare well developed, the latter densely reticulated

distelly. Mesopostphragma with shallow emargination.

Mesopleuron: Mescpleural ridge strong, but interrupted above

coxal articulation; pleural apophysis and pleural wing process

well developed, the latter connected with episternum by a narrow

basealare. Subalarc small. Episternum not reticulated.

Subepisternal ridge well developed, but below the membranous

cleft indistinct and only marked by a band of darker sclero-

tization. Epimeron small. Lateropleurite bounded anteriorly

by an extension from marginal ridge. Basisternum large,about

251p wide and 168p long, i.e. 1.7-2.4(2.1) times longer than

membranous area of suctum; with strong median ridge and bounded

by strong marginal and precoxal ridges; with 1-2(1.8) h.s. on or

near median ridge. Furca well developed. Mesothoracic spiracle

with well developed peritreme; postmesostigmatal setae absent
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Tegula small, membranous bulge with a small weak sclerite
posteriorly and 2-7(4.2) h.s. Third axillary wing sclerite

with a pronounced ventral projection at its base. Additional

sclerite well defined. Antemetastigmatal setac absent,

Metathorax: Metanotum with posterior margin usually strong

and well developed throughout; suspensorial sclerite small,

spot~like. Postnotum consisting of a transverse sclerite on

each side. Metatergal setac absent. Pleural ridge well

developed, though interrupted near middle; with a small wing
process.
Episternum with anterior margin not ridge-like; vestigial

preccxzal ridge present; e¢pimeron produced posteriorly.

Metathoracic spiracle similar to mesothoracic one. Dorso-~

stigmatal setaec abscnt. Postuetastigmatal setae: occadsionally

one h.s. present. Metastcrnal plate weak and irregular.

Anterior and posterior metasternal setae: 1-5(2,4) and 0-3

(1.8) h.s. respectively, arranged medially.

Wings: hyaline; medium~sized: 1300-1450 (1367}zlong and
470-580(542)p wide, the ratio width to length being l:2.44 -
2.77(2.53); alar lobe present; alar setae absent. Halteres
well developed, 103_137(117)P long and 27-43(35)p wide; each
usually with 2 (range 1-3) apicelly hooked setae, which are
about 62P long.

Legs: short and moderately slender, with the middle pair
usually shortest snd the hind pair longest; the ratio length
of hind leg to body length is 1:2.30 - 2.47(2.41). Length of
segments (in m):

Leg Coxa Trochanter Femur Tibia Tarsus Claw Total

I 57=-76  78-110 165=-217 209-300 63-80 23-27 600-805
(66) (94) (187) (248) (71) (25) (691)

II 65~91  78-110 154-205 209-289 974-95 26-28  608-815
(73) (88) (171) (2h42) (82) (27) (684)

IIT 72-95  82-110 16%2-220 220~-314 76-110 27-30 667-866

(80) (94) (187) (262) (90) (28) (741)
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F.s. slender and sometimes difficult to separate from h.s.
Coxae: with 1-6(3,4) f.s. on the forc and 5-14 on the middle
and hind coxae, and with 9-16 h.s. on each coxa; fore coxa
without coxal bristles; apical seta about 3/4 as long as

trochanter. Trochanters: 27-38p wide; with 6 oval sensilla,

1-8 f.s. and 5=6 h.s., the latter including 2 minute setae

near basal ridge, one small scta on outer margin and 2 long
setae, of which the longest (apiczl), on the fore trochanter,

is 2.1~2.6 (2.4) times as long as the width of the trochanter.
Femora: of medium width (42-49p),the ratio width to length of
hind femur being 1:3,6 - 4.4(3.8); with 1-11(5.3), 3-14(7.8)

and 4-17(9.8) f.s. on the fore, middle and hind femur
respectively and with 6-19 h.s. on each. Tibiae: 23-30p wide,
the ratio width to length of hind tibia being 1:8.3 - 10.0 (9.2);
each with 24-49 setae of which 15-26 are h.s. and 7-28 f.s.,, the
latter about as long as width of %¥ibia; with apical spur of
about the same size on all tibiae. Tarsi: 23~30p wide, hind
tarsus 2.9~3,9(3.3) times longer than wide; each with 1=6 f.s.

and 6-10 h.s.; tarsal digitules subequal, longer than claw.

Claws: of medium length, about as long as width of tarsus;

slightly curved, with small denticle near tip; wungual digitules

~subequal, about as long as claw.
Abdomen: 380670 (499)p long and 320-440(376)p wide.

Segments I-VII: tergites and sternites present on all

segments; tergites on the 2nd and 3rd segments represented by
a small sclerite on each side on the anterior margin, and on
the 4th - 7th segments by wezk plates; sternites consisting

of weak transverse plates. Caudal extension of 7th segment

small, rounded, not sclerotized. Dorsal sctac: f.s. absent;

h.s. usually absent on lst = 6th segments, but 7th segment

with one on each side. Pleural setac consisting of h.s. only,

which include dorsopleural setae: occasionally one on the 2nd,
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0-2(1.1) on the 3rd and usually 2 on each of the 4th - 6th

segments, and ventropleural setae: sometimes one on the 2nd

and 3rd, znd one on each of the 4th - 6th segments. Segment
VII with 3-4 (3.,9) h.s. Ventral sctae: h.s. only, usually 2

medially on all segments, but occasilonally only one or up to

4 present.

Segment VIII: with transverse tergite and a very large

transverse sternite; caudal extension forming a small, simple

lobe; glandular pouch with 2 long, pointed setae, the

protruding part of these being about twice as long as the
section within the pouch; with 3 h.s. on each side near pouch.

Ante-anal area expanded, with 1=2 (1.8) strong h.s. and sometimes

with indications of a small 9th tergite.
Genital segment: Penial sheath long, about 2/7 total body
length (ratio 1.32 - 3.6, av.3.4), 456-597 (530)p long and 43-53

(48)p wide; the basal area anterior to the acdeagus about twice

as wide as rest of sheath; lateral sclerotizations not joined
anterior to anus; length of basal rod about 1/7 - 1/5th that of
aedeagus, the rod extending anteriorly from the base of the
aedeagus for about 3/4 of the distance to the apex of the basal
membranous areza; apex of sheath without membranous extension.
The area from base of sheath to tip of aedeagus with 23-36 (29)
small setae; a cluster of small sensilla occurring ventrally
near apex of sheath. Aedeagus long (285—380,av.342p), the
penial sheath longer and the basisternum shorter, the ratios
being 1:1.49 - 1.61(1.55) and 1:0.43 ~ 0.54 (0.49) respectively.

Material examined: 10 specimens, collected by J. Rehdcdek

on Picea sp. on 12.4.53 at Plesivec, Czechoslovakia; remounted
from Liquid of Swann.

Comparative notes: P. piceae (Schr.) differs from

P. insignicola (Craw) in having only 2 pairs of simple eyes.

Moulton (1907) found 4 pairs in P. insignicola. P. piceae is

also described as having 2 pairs of eyes by Jancke (1955).
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GEN., RHCDOCOCCUS

4 ,RHODOCOCCUS SPIRAEAE (BORCHS.) (Figs. 5 and 28)

A short, robust species with comparatively long antennae
and moderately long legs; with numerous setae on the appendages,
but few on the body itself. When mounted, total body length
1500'1600(1557)P3 width at mesothorax 400-420(4ll)p. Wing
expanse 2860-3000(2940)n.

Head: subconical in dorsal view; in lateral view
obliquely dorsoventrally elongated, with the anterodorsal
bulge not pronounced; length from apex to pronotal ridge
198-213(206)p, width across genae 194-232(217)p. Median crest

broad posteriorly, weekly sclerotized and reticulated, with

3-6(4.7) hair-like dorsal head setae. Midcranial ridge

dorsally absent, ventrally narrow but well defined, reaching
ocular sclerite posteriorly, surrounding area showing weak
polygonal reticulation posteriorly. Genae large, sclerotized,
not reticulated, without setae. Eyes: four pairs; dorsal and
ventral pairs large, subequal; lateral pairs smaller, subequal;
corneae of dorsal eyes 19-23(21) p in diameter and Loh - 5,6
(5.0) times as much apart; those of the ventral eyes 17-23
(19)p in diameter and 1.5 - 2.2(1.8) times as much apart.

Ocellus small, situated laterally. Ocular sclerite well

sclerotized and polygonally reticulated throughout; dorsally

widely separated from median crest. Preocular ridge of variable

length, ventral part usually extending about halfway from

articular process to midcranial ridge. Postocular ridge very

weak dorsally, sometimes missing posterior to ocellus; well
developed latercoventrally, but weak posteromedially; below
the ocellus the ridge splits up, with the anterior branch

partly surrounding ocellus. Interocular ridge absent. Dorsal

ocular setae absent, ventral head setae consisting of 0-4(2.1) h.s.,
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situated on or immediately anterior to the margin of the ocular

sclerite on each side of midcrenial ridge. Preoral ridge present,

Tendon-like apodeme long, with a broad base. Cranial apophysis

broad, of medium length; apex truncate with a centmd lobe, not

rcaching level of anterior margin of eyes. Mouth opening

irregular. Anterior tentorial pits apparently present antero-

lateral to mouth opening.

Antennae: 10-segmented; filiform; 980—1017(995)y long,
i.e. longer than half body length (ratio 1:1.52-1.61, av.1l.57),
longer than posterior leg (ratio 1:1.14-1.21,av.1.17) and longer
than penial sheath (ratio 1:2.44-2.63, av.2.53). Scape: 38-51
(45)p long and 46-49(48)p wide, with 3 h.s. Pedicel: with
distinct, polygonal dorsal reticulation; 46-57(54)n long and
42-48(45)P wide; with 3-7(5.3) f.s., 1-2(1.4) h.s. and a
sensillum placodeum. Segment III club-shaped, 2.4-3.7 times
longer than wide (72-95,av.82p long and 23-34%, av.29u wide);
with 2-4(2.8) f.s. of medium length, 0.9-1,4(1.0) times as long

as width of segment, and with 2-4 usual sensilla basiconica.
Segments IV-IX: cylindrical; lengths of these segments (in p)
148-179(162), 152-175(165), 122-171(142), 114-137(125), 80-87
(86) and 65-74(68) respectively, all about the same width,
varying from 19 to 27p, and with 17-22(20), 19-24(22), 20-33(24),
22-28(25), 15-19(17), 13-17(15) f.s. respectively, but no h.s.;
antennal bristles on O6th and 9th segments not markedly different

from f.s. Segment X: terminal part not constricted; 61-72(67)n
long and 17-23(21)p wide; carrying 5-11(8) f.s., 3 capitate

subapical setae and 5 antennal bristles of which the 3 long ones

are about half as long as the segment and the 2 shorter ones
rather similar to the f,s; with 2 sensilla basonica ventrally,
one near apex and the other more proximal.

Thorax: 505-559(520)u long.



85

Prothorax: Pronotal ridge strong, but medially interrupted by

weak sclerotization. Lateral pronotal sclerites small, without

setae. Medial pronotal setae absent. Posttergites medium-

sized, without striations and without setae. Pleural structures

typical for the family. Sternum with strong transverse ridge,
medium ridge reduced to a basal stalk, and a triangular sclerite.

Anteprosternal and prostcrnal setae absent.

Mesothorax: Megoprephragme with shallow emargination.
Prescutum about twice as wide as long (av.156 and 82p respectively);
anterior margin slightly curved; laterally and posteriorly bounded

by the prescutal ridges and posteriorly by the prescutal suture;

sometimes with weak polygonal reticulation. Scutum: Median

membranous area: subrectangular; 49-65(59)u long and 1.81-2,36
(2,01) times as wide (width 106-125,av.1l17u); without setae.
Scutellum large, 76-95(84)u long and 125-144(135)P wide, the
ratio being 1:1.5-1.7(1.,6); not tubular; without setae.
Postnotum with anterior margin irregular and partly overlapped

by the metathoracic fold; posfnotal apophysis and postalare

well developed, the latter densely reticulated distally.

Mesopostphragma with wmoderately deep emargination. Mesopleuron:

Mesopleural ridge strong, but interrupted above coxal articula-

tion; pleural apophysis and pnleural wing process well developed,

the latter connected with episternum by a narrow basalare.

Subalarc small., Episternum not reticulated; subepisternal

ridge well developed, but below membranous cleft indistinct
and only marked by a band of darker sclerotization. Epimeron

small. Lateropleurite partly bounded anteriorly by an extension

from marginal ridge. Basisternum: large, about 237u wide and

160P long, i.e. 2.4=3.4(2.8) times longer than membranous area
of semtum; with strong median ridge and bounded by strong

marginal and precoxal ridges. Furca well developed. Mesothoracic

spiracle with well developed peritreme; postmesostigmatel setae
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absent. Tegula small, membranous bulge with a small weak
sclerite posteriorly and 2-5(3.2) h.s. Third axillary wing

sclerite with a pronounced ventral projection at its base.

Additional sclerite well defined. Antemetastigmatal setae

absent.

Metathorax: Metanotum with thickening of posterior margin

desclerotized medially; suspensorial sclerite small, spot-like.

Postnotum consisting of a transverse sclerite on each side.

Metatergal setae absent. Pleural ridge well developed, though

interrupted in the middle; with small wing process. Episternum

with anterior margin ridge-like in parts; vestigal precoxal
ridge present; epimeron produced posteriorly. Metathoracic

spiracle similar to mesothoracic one. Dorsostigmatal setae

absent. Postmetastigmatal setae: occasionally one h.s.

Metasternal plate weak and irregular. Anterior and posterior

metasternal setae absent.

Wings: Hyaline ; long (lZ?O-l}EO,av.l}lOP) of
medium width (480-540,av.51%9, the ratio width to length
being 1:2.49 - 2,65(2.57); alar lobe present; alar setae:
0~3(1.5) h.s. on each wing. Halteres well developed, 11l4-129
(121)p long and 27-42(37)P wide, each with 2 (in one case 3)
apically hooked setae, which are about 69p long.

Legs: moderately long and slender, with the middle pair
usually shortest and the hind pair longest; the ratio length
of hind leg to body length is 1:1.72 - 1.83(1.78). ©Length of

segments (in p):

Leg Coxa Trochanter Femur Tibia Tarsus Claw Total

I 6576 99-110 205-228 3208-315 76-95 27-30  798-83L4
(68) (103) (218) (312) (89) (29) (819)

II  72-84 95-105 182~200 308-317 91-99  30-34  798-820
(81) (101) (192) (311) (97) (31) (813)

III  76-87 99~110 186-209 312-352 103-106 30-34  834-882

(83) (104) (200) (338) (105)  (32) (862)



F.s. slender and sometimes difficult to separate from h.s.
Coxae: with 4-9 f.s. and 10-19 h.s. each; fore coxa
without coxal bristles; apical seta about 2/3 as long as
trochanter. Trochanters: 29—38p wide; with 6 oval sensilla;
with 5=10 f.s, and 8-10 (8.8), 10-14 (12) and 12-22(16) h.s.

on the fore, middle znd hind trochanter respectively, the h.s.

including 2 minute setaec near basal ridge, one small seta on
outer margin and 2 long setae of which the longest (apical),
on the fore trochanter, is 2.3-3.1(2.9) times as long as the
width of the trochanter. Femora: of medium width (42=51)n, the
ratio width to length of hind femur being 1:3.8 - L,.4(4,1);
with 6-14 f.s. and 11-25 h.s. Tibiae 23-4OP wide, the ratio
width to length of hind tibia being 1:11.4 - 14.2(12.6); each
with 45«68 setae of which 30-60 are h.s. and 8-18 f.s., the
latter somewhat longer than width of tibia; with apical spur
of about the same size on all tibiae. Tarsi: 21-27n wide,
hind tarsus 4.3-4,7(4.6) times longer than wide; each with
4-8 f.s. and 15-26 h.s.; tarsal digitules subequal, long,

about 1% times as long as claw. Claws: long, hind claw about
1} times as long as width of tarsus; slightly curved, with

small denticle near tip; ungual digitules subequal, about as

long as claw.,.
Abdomen: 430-500(474)p long and 300-350(331)P wide,
Segments I-VII: tergites on the 2nd and 3rd segments

represented by a small sclerite on each side on the anterior
margin, and on the 6th and 7th by a weak plate; sternites on
the 2nd, 3rd and 7th segments represented by a weak plate,

Caudal cxtension of 7th segment small, rounded, not sclerotized.

Dorsal setae: f.s. absent; h.s. absent on the 1lst and usually

on the 2nd, but usually one on cach side on the 3rd - 7th
segments. Plcural setae consisting of h.s. only, which include
dorsopleural setae: 0-2(1.0), 2-5(3.7), 4-7(6.0) and 4-8(5.8) on

87
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the 3rd - 6th segments respectively, and ventropleural setae:

occasionally one on the 3rd and usually one on each of the 4th
- 6th segments. Segment VIII with 6-15(11) h.s. Ventral setae:
h.s. only, occasionally one on the 2nd, usually 2 medially on
the 3rd end 4 on cach of the 4th - 7th segments.

Segment VIIT: with transversc tergite and sternite;

ceudal extension forming a small, simple lobe; glandular pouch

with 2 long, pointed sctae, the protruding part of these being
1% - 2 times as long as the section within the pouch. A small

9th tergite sometimes observed. Ante-anal setae: 1-2(1.8)

long h.s. Posterior margin with 2-3(2.8) h.s. on each side.
Genital segment: Penial sheath long, about & total body
length (ratio 1:3.8 - 4.1, av.3.9), 376-414(399)pn long and

36-40(38)u wide; lateral sclerotizations not joined anterior

to anus; length of basal rod about 2/3 that of aedeagus, the
rod extending anteriorly from the base of the acdeagus for
about 3/4 of the distance to the apex of the basal membranous
area; apex of sheath without membranous extension, The area
from base of sheath to tip of aedecagus with 19-23(21) small
setae; a cluster of small sensilla occurring ventrally near
apex of sheath. Aedecagus long (167-182, av.173u), penial
sheath longer and basisternum shorter, the ratios being
1:2.25 = 2.42(2.30) and 1:0,83-0.98(0.92) respectively.

Material examined: 9 specimens, collected by G.Matesova

on Spiraca hypcrsifolia L. in the ravinec Talgar, Zailiiski Alatau,
Kazekhstan, USSR., on 14,6.57.
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GEN, PALAEOLECANIUM
5.PALAEOLECANIUM BITUBERCULATUM (T.T.) (Figs. 6 and 29)

Living specimens coral red in colour, with the sclerotized
areas brown and the appendages light yellow, wings with a
reddish tinge between anterior margin and first wing vein;
short, slender, with comparatively long antennae and short legs
which carry many setae., When mounted, total body length 1380-
1460(1419)u; width at mesothorax 290-320(310)u. Wing expanse
1110-1190(1155)u,

ggég: subconical in dorsal view; in lateral view obliquely
dorsoventrally elongated, with the anterodorsal bulge not
pronounced; length from apex to pronotal ridge 205-232(220)P’
width across genae 217-241(233)P. Median crest sclerotized

and distinctly polygonally reticulated; with 6-9(7.4) hair-like

dorsal head setae, arranged in a group of one or two near the

anterior margin of the head and a group of 5-8(6.2) more

posteriorly. Midcranial ridge: dorsally represented by a

short, weak ridge near anterior margin; ventrally narrow, but
well defined, reaching ocular sclerite posteriorly, surrounding
area with weak, polygonal reticulation posteriorly. Genae large,
sclerotized, not distinctly reticulated, without setae.

Eyes: two pairs; subequal; corneae of dorsal eyes 21-25
(22)p in diameter and 3.4-4,2(3.9) times as much apart; those
of the ventral eyes 22-27(24)p in diameter and 1.2-1.8(1.6) times

as much apart. Ocellus small. Ocular sclerite well sclerotized

and polygonally reticulated throughout. Preocular ridge with

ventral part almost reaching midcranial ridge. Postocular ridge

weak and tapering dorsally, well developed lateroventrally, but
weak posteromedislly; below the ocellus the ridge splits up,

with anterior branch partly surrounding ocellus. Interocular

ridge absent. Dorsal ocular setae absent; ventral head setae:




4u7(5,6) hes., situated anterior to the ocular sclerite on each
side of the midcranial ridge. Preoral ridge present. Tendon~-

like apodeme short; cranial apophysis of medium length; apex

bifurcate with a central lobe, extending to around the level of

the posterior margin of the ventral eyes. Mouth opening

irregular. Anterior tentorial pits apparently absent.
Antennae: 10-segumented; filiform; 705—883(819)p long,
i.e. longer than half body length (ratio 1:1.63-1.96, av.l.76),

longer than posterior leg (ratio 1:1.15-1.22, av.1l.19) and
longer than penial sheath (ratio 1:2.83-3.26, av.3.09). Scape:
46-57(51)u long and 40-46(42)u wide, with 3 h.s. Pedicel:

with distinct, polygonal, dorsal reticulation; 42~51(47)p long
and 38-42(40)p wide; with 1-7(4.3) f.s., 2-5(3.5) h.s. and a
sensillum placodeum. Segment III club-shaped, 2.7-3.6 times
longer than wide (76-87, av.81 u long and 21-30, av.26 n wide),
with 2-8(4.8) f.s. of medium length, 1.3-1.7(1.5) times as long

as width of segment; with 1-2 usual sensille basiconica,

Segments IV-IX: c¢ylindrical; lengths of these segments (in P)
87-122(109), 105-125(118), 91-114(101), 80-110(100), 65-91(76)
end 57-76(68) respectively, width varying from 17 to 23 y, with
distal segments wider than proximal ones; with 12-19(15), 15-
22(18), 12-19(15), 15-20(16), 11-19(14) and 11-14(13) f.s.

respectively, but no h.s. : antennal bristle on 8th and 9th

scgments not markedly diffcrent from f.s., sometimes somewhat
thicker. Segment X: terminal part not constricted; 53'78(70)P
long and 19-23(21)p wide; carrying 4-11(8.6) f.s., 3 capitate

subapical setac and 5 antennal bristles of which the 3 long

ones are about half as long as the segient and the 2 shorter
ones cqual to or somewhat shorter than the f.s.; with 2
sensilla basiconica ventrally, one near apex and the other
more proximal.

Thorax: 445-517(497)u long.

Q0
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Prothorax: Pronotal ridge strong, though medially

interrupted by weak sclerotization. Lateral pronotal sclerites

medium-sized, without setac. Medial pronotal scectae: 2 small

h.s., situated close together on the median line. Posttergites:

very small and weakly sclerotized, without striations and

without setae. Plcural structures typical for the family.

Sternum with strong transverse ridge, median ridge reduced to
a basal stalk or sometimes absent, and a triangular sclcrite,

Anteprosternal setac absent; prosternal setae; occasionally

one he.s. prescnt.

Mesothorax: Mesoprephragma with shallow ecmargination.

Prescutum about twice as wide as long (av.l45 and 74 n respec-
tively); anterior margin curved; laterally bounded by the

prescutal ridges and posteriorly by the prescutal suture; weakly

irregularly reticulated; with a median ridge extending for some

distancc anteriorly from the prescutal suture. Scutum: Median

membranous areza: subrectangular; 76—91(82)P long and 1.47-1.75
(1.57) times as wide (width 118-137,a2v.128); with 1-4(2.7) h.s.
Scutellum: 57-68(63u) long and 118-133(127)p wide, the ratio

being 1:1.9-2.2(2.0); not tubular; occasionally with one or
two h.s. Postnotum with anterior margin irrecgular and partly

overlapped by the metathoracic fold; postnotal apophysis and

postalare well devcloped, the latter densely reticulated distally.

Mesopostphragma with deep emargination. Mesopleuron: Mesopleural

ridge strong, but interrupted above coxal articulation; Eleural

apophysis and pleural wing procecss well developed, the latter

connected with episternum by narrow basalare, Subalare small.

Epistcrnum not reticulated; subepisternal ridge ridge well

developed but below membranous cleft indistinct and marked by

a band of darker sclerotization. Epimeron small. Lateropleurite

anteriorly bounded by an extension from marginal ridge. Basi=-

sternum: large, about 199u wide and 148P long, i.c. 1l.7=2.1(1.8)



times longer than membranous arca of scutum; with strong

median ridge and bounded by strong marginal and precoxal ridges;

without setae. Furca well developed. Mesothoracic spiracle

~with well developed peritreme; postmesostigmatal setae absent.

Tegula small, membranous bulge with a small weak sclerite
Legu_a g

vosteriorly and 4-7(5.0) h.s. Third axillary wing sclerite

with a pronounced ventral projection at its base. Additional

sclerite well defined. Antemetastigmatal setae absent.

Metathorax: Metanotum with anterior margin desclerotized

medially; suspensorial sclerite small, spot-like. Postnotum

consisting of a transverse sclerite on each side. Metatergal

setae: one hes. on each side. Pleural ridge well developed,

though interrupted near the middle; with a small wing process.

Episternum with anterior margin not ridge-like; vestigial

precoxal ridge sometimes present; epimeron produced posteriorly.

Metathoracic spiracle similar to mesothoracic one. Dorsostig-

natal setae absent. Postmetastigmatal setae: occasionally one

h.s. prescnt. Metasternal plate weak and irregular. Anterior

and posterior metasternal setae absent.

Wings: hyaline; long (1110—1190,av.1155y) and of medium
width (450—510,av.474p), the ratio width to length being 1:2.33=-
2.58(2,44); alar lobe present; alar setac absent. Halteres well
developed, 95—114(103)p long and 20-30(25)p wide, each with one
apically hooked seta, which is about 50p long.

Legs: short and slender, with the fore pair longest and
the middle pair shortest; the ratio length of hind leg to body
length is 1:1.94-2.06(1.99). Length of segments (in p):

Leg Coxa Trochanter Fenur Tibia Tarsus Claw Total

I 57-61 7684 171-186 255-285  89-99 25-27 695~735
(58) (80) (183) (274) (95) (26) (715)

I 61-65 68-72 163-175  247-277  87-95  23-25 654-701
(63) (70) (169) (261) (90) (2h)  (678)

IIT 57=68 67-72 163-175 257-289 87-99 2427 669=-722

g2

(65) (69) (170) (273) (9%) (26) (697)
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Coxae: with 7-14(10) f.s. on the fore and 14-19 on the middle
and hind coxa, and each with 7-15 h.s.; fore coxa with 1-2(1.4)
pointed coxal bristles, about as long as segment; apical seta
about half as long as trochanter. Trochanters: 24—29y wide;
with 6 oval sensilla, 4-8 f.s. and 6-8 h.s., the latter

including 2 minute setae near basal ridge, one small seta on

outer margin and 2 long setae of which the longest (apical),

on the fore trochanter is 1.8-2.2(2.0) times as long as the
width of the trochanter. Femora: of medium width (34-40u), the
ratio width to length of hind femur being l:4.4-5.0(4.7); each
with 8-14 f.s. and 12-19 h.s.

Tibiae: l9-23p wide, the ratio width to length of hind tibia
being 1:12.3-14.6(13,1); each with 35~51 setae of which 19-27
are h.s. and 15-13 f.s., the latter somewhat longer than width
of tibia; with apical spur of about the same size on all tibiae.
Tersi: 19-23p wide, hind tarsus 4.2-4.9(4.4) times longer than
wide; each with 4-8 f.s, and 11-17 h.s.; tarsal digitules

subequal, longer than claw. Claws: of medium length a little
longer than width of tarsus; slightly curved, with small

denticle near tip; ungual digitules subequal, about as long as

clawe.
Abdomen: 420-480(461)}1 long and 240-300(263)u wide.
Segments I-VII: tergites on 2nd and 3rd segments

represented by small sclerites on the anterior margin - one on
each side and one medially on the 2nd, and one on each side on
the 3rd, and on the 6th and 7th segments by weak transverse
plates; sternites present on all segments, represented by a
weak transverse plate on the anterior and posterior seguments
and a small sclerite on each side on the intermediate segments.

Ceadal extension of 7th segment small rounded, not sclerotized.

Dorsal setae: h.s. only, usually one on each side on all segments.

Pleural setae consisting of h.s. only, which include dorsopleural
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setae: occasionally one on the 3rd and usually 2 on each of

the 4th - 6th segments, and ventropleural setae: occnsionally

one on each of the 4th - 5th segments and usually one on the
6th., Segment VII with 3-5(3,8) h.s. Ventral setae: h.s. only,
2 medially on the 2nd, and 1-3(2,%), 2-4(3.0), 3-k(3,5), 3-5
(3.9) and 3-4(3.,8) on the 3rd - 7th segments respectively.

Segment VIII: with transverse tergite and sternite;

candal extension forming a small, simple lobe; glandular
pouch with 2 long, pointed setae, the protruding part of these
being 2-2%4 times as long as the section within the pouch.

3,

No 9th tergite observed. Ante-anal setae: 2 long h.se.

Posterior margin with 2-4(2,6) h.s. on each side.

Genital segment: Penial sheath of medium length about
1/5 total body length (ratio 1:5.09 - 5.65, av.5.39), 247-277
(266)u long and 46-61(52)y wide; lateral sclerotizations not
joinea anterior to anus; length of basal rod 1/3 - 2/5 that

of aedeagus, the rod extending anteriorly from the base of the
aedeagus to the apex of the basal membranous area; apex of
sheath without membranous extension. The area from base of
sheath to tip of aedeagus with 17-22(19) small setae; a
cluster of small sensilla occurring ventrally near apex of
sheath. Aedeagus broad at its base and tapering towards tip;
long (129-148, av. 141 p), penial sheath longer and basisternum
as long or longer, the ratios being 1:1,8-2,0(1.9) and 1:0.99

- 1.14(1.04) respectively.

Material examined: 10 specimens, bred from material

collected by myself on Crataegus sp. (hawthorn) on Putney

Heath, London; males emerged in the laboratory between the
19th and 22nd June, 1962. Four specimens, collected by

J. Rehdcck on Cratacgus oxyacantha in Novy Bydzov, Czecho=-

slovekia on 18,6.52 (remounted from Liquid of Swann) agreed
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well with the above description, but differed in the following
respects: (1) 2 specimens were longer, measuring 1490p each,
(ii) the darker median sclerotization on the prescutum was less
well developed and not ridge-like in appearance and (iii) the

reticulation on the prescutum was more distinct.
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GEN. PHYTLIOSTROMA

6. PHYLIOSTROMA MYRTILLI (KALT.) (Figs. 7 and 30)

A small, slender species with comparatively
loneg antennae and short legs; with many setae on
the apvendages, but few on the body itself. When
mounted, total body length, 1460 - 1620 (1553)p;
width at mesothorax 370 - 410 (587)p. Wing
expanse 2870 - 3010 (2940)n.

Head: subconical in dorsal view, in lateral
view obliquely dorsoventrally elcngated, with
anterodorsal bulge not pronounced; length to

pronotal ridge 209 - 247 (226)p, width across

genae 255 - 270 (262)p. Median @ rest sclerotized
and distinctly polygonally reticulated; with

6 - 10 (7.4) hair-like dorsal head setae, arranged

in a group of 3 - 5 near antericr margin of head

and a group of 2 - 5 more nosteriorly. Midcranial

ridge dorsally absent; ventrally narrow but well
defined, surroundine area weakly sclerotized and
distinctly polygonafiy reticulated. Genae large,

sclerotized, not reticulated, without setae.

Eyes: four rairs; dorsal and ventral pairs
large, subequal; 1lateral pairs smaller. subequal;
corneae of dorsal eyes 23 - 27 (24)p in diameter
and 3.4 - 4,5 (4.1) times as much apart; those

of the ventral eyes 25 - 30 (28)p in diameter and



1.3 - 1.7 (1.5) times as much apart. Qcellus

small, Oculasr sclerite well sclerotized and

polygonally reticulated throuchout. Preocular
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process. Postocular ridae weak and tapering

dersally, but well develoned lateroventrally and
posteromedially; below the ocellus the ridege
splits up, with anterior branch partly surrounding

ocellus. Interocular ridee absent. Dorsal ocular

setae absent; ventral head setag: & - 14 (10) h.s.,

situnted around +the posterior nart of the

mideranial ridme. Preoral ridce present.

Tendon-like apodeme short. Cranial apophysis of

re dium lenzth; avex bifurcate with central lobe,
not reachine level of anterior margin of ventral

eyes. Mouth opening irregular. Anterior tentorial

pits present, situated anterolateral to mouth

openine.

Antennae: 10-segmented; filiform;

910 - 1053 (986)p lonz, i.e. longer than half body
length (ratio 1:1.4% - 1.65, av. 1.57), longer

than nosterior lez (ratio 1: 1.23 - 1.33%, av. 1.27)
and longer then penial sheath (ratio 1: 3.15 - 3.47,
av. 3.36). Scape: long (length 65 - 68, av. 66u)
and 42 - 48 (45) n wide, with 1 - 3 (2.0) h.s.
Pedicel not reticulated, but with one or two wavy

lines, 61 - 68 (65) u lonm and 42 - 46 (44) n wide,

97
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5.10 (7.4) f.s., 3 = 5 (3.7) h.s., and a sensillum

placodeum. Segment IIT club-shaned, 2.5 - 3.1

(2.8) times lonmer than wide (76 - 84, av. 79 p
long and 42 - 46, av, 44 P wide), with 4 -8 (6.0)
f.s. of medium width, 1.2 - 1.5 (1.3) times as
loneg 2s width of segment; with 1 - % usual

sensilla basiconica. Segments IV - IX: cylindrical;

lenagths of these segments (in n) 118 - 152 (138 ),
122 - 148 (1%7), 118 - 141 (1%31), 99 - 133 (111),
91 - 106 (97) and 80 - 99 (86) respectively,

widths varying from 21 - 27 B, with distal segments
wider than proximal ones; with 15 - 22 (18),

15 - 23 (20), 18 - 28 (25); 16 - 25 (20),

14 - 18 (16) and 15 - 21 (18) f.s. resnmectively,
and occasionally with once or two h.s. on the 4th

to 6th sesments; antennal bristles on 8th and 9th

sezments not markedly different from the f.s.
Segment X: terminal vart not constricted;
67 - 86 (76)p lonz and 20 - 23 (22)p wide;

carrying 5 - 8 (6.4) f.s. % capitate subapical setae.

and 5 antennal bristles of which the 3 lonsest ones

are =bout half as long as the segment and the 2
shorter ones rather similar to the f.s.; with 2
sensilla basiconica ventrally, one near apex and

the other more proximal.

Thorax: 460 - 5%2 (50%)n long
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Prothorax: Pronotal ridee strong, but medially

interrupted by weak sclerotization. ILateral pronotal

sclerites small, with no setae. Medial pronotal setae:

usually 2 h.s. Posttergites: swall and irregular,
without striations and without setae. Pleural

structures tynical for the family. Sternum with

strong transverse and median rideses, well sclerotized
triancular sclerite and rather distinct sternal

apophys~s. Anteprosternzl setae absent; prosternal

setas: sometimes one h.s. on each side.

Mesosthorax: Mesoprephracma with shallow

emargination. Prescutum about twice as wide =2s long
(av. 160 2nd 8% regpectively); anterior margin
stronzly curved; 1l=tereslly boun”ed by the prescutal

ridges, and vosteriorly by the prescutal subure;

slizghtly more heavily sclerotized medially but not

reticulated. Scutuw.: Median membranous area:

subrectangular; 68 - 91 (78)p lone and 1.79 - 2.17
(1.94) times =2s wide (width 137 - 163, av. 150p);
with 1 - 2 (1.7) h.s. Seutellur: 57 - 68 (64)n
long and 160 - 171 <166)P wide, the ratio being

1: 1.8 - 2.2 (1.9); not tubular; without setae.

lanped by the metathoracic fold; postnotal

densely reticulated distally. DMesopostphragma

small, with moderately deep emarsination.
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Mesopleuron. Mesopleural ridese strone, not

interrunted above coxal articulation; pleural

apophysis and pleural wing process, well developed,

the latter connccted with episternum by a narrow

basalare. Subalare small.

Episternum not reticulated; subepisternal ridge

well developed, but below membranous cleft
indistinct and only markecd by a band of darker

sclerotization., Epireron small. Lateropleurite

vartly bounded anteriorly by an extension from

marginal ridee, Basisternum: large, about 210n wide
and 151p lone, i.e. 1.7 - 2.2 (119) times longer
than membranous area of scutum; with strong

median ridee and bounded by strons marginal and

precoxal rideges, without setae. Furca well

developed. Mesothoracie spiracle with well developed

peritreme; postmesostigmatal. set=ae absent.

Tegula small, membranous bulmge with a small weak
sclerite posteriorly and o - 4 (1.9) h.s. Third

axillary wing sclerite with a small ventral

projection at its base. Additional sclerite well

defined. Antemetastigmatal setae absent.

Metathorax: Metanotum with anterior margin

desclerotized medially; suspensorial sclerites

absent; a small sclerite sometimes present
anterior to postnotum. Postnotum consisting of

a transverse sclerite on each side. DMetatergal

cotaer ceccaainnally one h.s. on each side,
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Pleural ridge reduced, extending only for = short

distance above coxal articulation. Vestigial

precoxal ridese nresent. Episternum reduced to

o~

P 1 ciihtrd gy ] w] ateo . —
a Sslidis Suntullangurar ';laue, epimeron produce

posteriorly. Metathoracic spiracle similar to

mesothoracic one. Dorsostiematal setae absent.

Postmetastigmatal setae: 2 - 6 (40)f.s. and O - 1

(0.7) h.s. Metasternum represented hy a weak

transverse plate. Anterior and posterior

metasternal setze zbsent.

Wings: hyaline; long (1260 ~ 1330, av. 1295p)
and broad (width 570 - 600 av. 585P)’ the ratio
width to length being 1: 2.19 - 2.24 (2.22);

alar lobe and zlar_setae absent. Halteres absent.

Legs: short and moderately slender, with the fore
pair usually longest and the middle pair shortest;
the ratio lensth of hind leg tc hody length is

1: 1.89 - 2,05 (1.99). Length of segments (inp)
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Leg Coxa TREER™  Femur Tibia S35 Claw Total

r
n
I 65-80 91-99 198-213 285-304 99-122 23-27 785-828
(74 (95) (207) (295)  (107) (26)  (804)

II  68-80 87-93 182-194 281-296 99-106 23-29 762-735
(75)  (91) (189) (289)  (102) (26)  (771)

TIT  76-91 91-99 179-190 289-300 99-110 21-29 771-800
(83)  (95) (184) (296)  (106) (26)  (788)

Coxae: with 11 - 16 (14) f.s. on the fore and
16 = 22 on the middle and hind coxa, and each with
9 - 12 h.s.; fore coxa without coxel bristles; apical

seta about % as lonz as trochanter. Trochanters:

30 - 54P wide; and 6 oval sensilla, 6 - 14 f.s. and
5 -8 h.s., the latter includines 2 minute setac near
basal ridpge, one small seta on outer marcin and a
long avical seta which, on the fore trochanter, is 1.3.
- 2.1 (1.8) times as long as width of trochanter.
Femora: of medium width (38 - 46n) the ratio

width to length of hind femur beinz 1: 3.9 - 4.6
(4.2); in all legs with 10 - 19 f.s., and with

15 - 24 (19) h.s. on the fore and 11 - 16 on the
middle and hind femur. DTibiae: 23 - 27p wide, the
ratio width to length of hind tibia being 1:

11.3 - 12,7 (12,0); with 36 - 56 setae, of

which 17 - 32 2re h.s, and 14 - 28 f.s., the latter
somewhat longer than width of tibia; with apical
spur of about the s=me size on all tibiae.

Tarsi: 22 - 27P wide, hind tarsus 4.0 - 4.8

(4,5) times lonzer than wide; each with 2 - 7
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and 10 - 19 h.s.; tarsal digitules subequal, longer

than claw. Claws: of medium leneth about as long as
width of tarsus; slightly curved, with a very small

denticle near tip; Ungual digitules subequal, about

as long as claw.
Abdrmen: 490 - 580 (53%1) p lone and 320 - 380
(346)P wide.

—— —————— e o

on all segments; tersites renresented by a fransverse
sclerite on or near anterior margin (sometimes inter-
rupted medially); sterniftes represented by a weak
transverse pl=ste in the middle of each segment. Caulal

e e s S s

sclerotized. Dorsal setae: f.s. only, usually one

each side on the 1st and 5th - 7th sesments.

Pleural setae consisting ~f h.s. only, which include

dorsopleural s2tae: usually 2 on each of the %rd to

6th secments. and ventropleural setae: occasionally

ane on each of the 3rd - 5th, and usually ~ne on the

6th segment. Sezment VII with 1 - 6 (3) h.s.

Ventral sctze: h.s. only,usually none on the 2nd,

one on each side nn the 3rd and 4t%th, and 4 ~n each
of the 5th - 7th segments.

Segment VITITI: with transverse tergite and

sternite; caulal cxtensinn forming = small, simple

lobe; elandular vouch with 2 long, vointed setae,

the protrudine nart of these being about twice as
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leng as the scction within the pouch. No 9th tergite

ohserved. Ante - anal setae: usually 2 (range 1 - 4)

h.s. Posterior marzin with 3 - 4 (3,5) h.s. on each

Genital segment: Penial sheath of mediunm

length, about 1/5 total body length (ratin 1: 4.97 -
5.57, av. 5.27) 285 - 304 (294)p lonz and 46 - 49 (48)p
wide; narrowly Joined anterinr to anus; length of
anteriorly from the base of the latter to the apex

of the basal membranous area; apex of sheath without
memhranous extension. The area from base of sheath
to tip of aedeagus with 11 - 19 (15) small setae;

a clqgger of small sensilla occuring ventrally near
apex{sheath. Aedeagus of medium length

(118 - 137, av. 127p), venial sheath and basisternum
longer, the ratics being 1: 2.2 - 2.6 (2.3) and

1: 1.11 - 1.29 (1.19) respectively.

Material examined: & specimens, collected by

= L8 . . . . ]
J. Rehacek on Vaccinium myrtillus L.in Czechoslovakia

on €.7. 1953 (remounted from Liquid of Swann).
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GEN. FILIPPIA

7. FPILIPPTA VIRURNI (SIGN.) (Pies. 8 and 31)

A moderatelv loneg an”® robust species, with
comnaratively lon~ antennae and moderately long
legs; with numerous setae on the appendazew, but
few on the bhody itself. When mounted, total body
length 1940 - 2080 (2004) p; width at mesothorax
440 - 490 (469)P. Winm expanse 3630 - 3940

(3798 ).

Head: subconical in dorsal view, in lateral
view obliquely dorsoventrally elonqated; with anter-
odorsal bulse not pronnunced; 1length from apex
to pronotal ridse 262 - 285 (277)n, width across

genae 289 - 312 (297)p. Median crest sclerotized

and striated posteriorly, but usually without
polyenonal reticulation; with 7 - 12 (91%) hair-

like dersal head setae. DMidcranial ridge dorsally

absent; ventrally narrow but well defined, rsaching
postocular sclerite posteriorly, surrounding area

with pelygonal reticulation. Genae large, sclerotized;
polyronal rcticulation enclosinz weaker irresular
reticulaticn; without setac. Eyes: five pairs;
dorsal and ventral pairs larse, subequal; lateral

eyes smaller, especizlly the middle one which is

about half as big as the other twn; corneae of

dorsal eves 27 - 30 (29) p in diamefer and 3.0 - 4.%

(3.6) times as much apart; those of the ventral
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eyes 29 - 3% (30)p in diameter and 1.2 - 1.7 (1.4)

times as much avart. Ocellus emall. Ocular sclerite

well sclerotized and pnlysonally reticulated

threcusghout. Preocular ridege with ventral part

almost reaching mideranial ridee. Posteccular

ridze tapering dorsally, well developed latero-
ventrally, 2nd narrow but well defined postero-
medizally; below the ocellus the ridee splits up,
with anterior branch partly surroundinz ocellus.

Interocular ridge absent. Dorsal ocular sekr=e absent;

ventral head setae: 2 - 10 (6.3) h.s. situated

medially just behind the nreocular rideges.

Preoral ridge present. Tendon-like apndeme long.

Cranizl apnvhysis of medium length; apex

bifurcate, not reaching the level of antericr

marsin of ventral eyes. Mouth opening irregular,

Anterior tellsorial pits absent.

Antennae: 10 - segmented; filiform; 1129 -
1379 (1284)p lonz, i.e. longer than half body
leﬁxth (ratio 1: 1.47 - 1.75, av. 1.58), longer
than posterior leg (ratio 1: 1.06 - 1.18, av. 1.13)
and longer than penial sheath (ratio 1: 3,38 - %.94,
av, 3.74). Scape: 59 - 65 (62)p long and 46 - 51
(48)u wide, with 3 - 4 (3,3) h.s. DPedicel:
with distinct, polyeonal, dorsal reticulation;
57 - 65 (62)F lone and 49 - 59 (54)P wide, with
2 -6 (3,6) f.s.y, 7 = 11 (8.4) h.s. 2nd a sensillum
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placodeum. Seegment IITI bulsing in the middle,

1.9 -~ 2.6 (2.1) times longer than wide (76 - 87, av.
8OP lons and 34 - 39 av. 35 wide); with 4 - 9 (7.1)
h.s. and 4 - 12 (7.9) f.s., the latter of medium
lenzth, 0.9 - 1.2 (1.1) times as long as width of
segment; with 1 - 3 usual sensilla basiconica.

Segments IV - IX: cylindrical; lensths of these

sezments (in P> 194 - 220 (205), 182 -~ 247 (223), 171
- 224 (204), 129 - 186 (165), 87 - 118 (108) and

72 - 99 (86) resmectively, all ~f about the same
width, vaging from 21 to 29 p; with 33 - 45 (38),

37 ~ 44 (41), 30 - 49 (41), 28 - 39 (33) 7 - 22

(16) and 10 - 19 (14) f.s., and 2 = 4 (%3.0), 3 - O
(5.1), 2 = 7 (4.0), 3 - 6 (4.2), 1 - & (2.9) end

0 - 5 (2.3) h.s. respectively, amtennal bristles on

8th and 9th sezments dinstinctly larger than f.s.
Seament X: terminal part not constricted; 86 - 99
(92>P long and 23 - 26 (24)p wide; carrying 6 ~ 12

(9.0)f.s., O = 3 (1.1) h.s., 3 capitate subapical

setae 2nd 5 antennal bristles of which the 3 long
ones a~re up tco half as long as the sesment and the

2 shorter ones somewhat shorter, but distinctly
thicker than the f.s.j; with 2 sensilla basiconica
ventrally, one near apex and the other more proximal.

Thorax: 733 - 794 (766)n lons.

Prothorax: Pronotal ridee strong but medially

interrunted by wesk sclerotization. Lateral pronotbal
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sclerites small, without setae. Medinl pronctal

setae: sometimes one or two (0 - 2, av. 0.7) h.s.

Posttergites: narrow, eloncated, without striations

and with~ut setae. Pleural structures typical for

the family. Sternum with e stronz transverse ridge,
a long median ridee, which is usually weak and
interrunted posteriorly, and 2 narr-w triangular

sclerite. Anteprosternal setae absent; 1 - 2 (1.7)

h.s., usually one on each side.

Mesothorax: Mesoprephrsema with shallow emargination.

Prescutum more than twice as wide as long (av, 237 and
lO6p respectively); anterior margin strongly curved

laterally bounded by the prescutal ridges and r.gteri~rly

by the prescutal suture; slightly more heavily

sclerotized medially and irreaqularly reticulated.

Scutum: Median membranous_area: subrectangular;

120 - 133 (128)p long and 1.54 - 1.94 (1.68) times
as wide (width 201 - 236, av. 21%p): with 11 - 19
(15) h.s. gcutellum: 76 - 86 (82)u long and

201 - 228 (210)p wide, the ratio being 1: 2.4 -
2.8 (2.6);tubular, with large ventral foramen;
without setae. Postnotum with anterior marsgin

usually regular and exposed; postnotal apophysis

s S—— gt e S T

reticulated distally. Mesopostphrarme with deep

emargination. Mesopleuron: Mesopleural ridge




strong, but interrupted above coxal articulation;

pleural apophysis and pleural wing praocess well

developed, the latter connected with episternum by

a narrow bagalare. Subalare small. Episternum

showineg weak, irregular reticulatisng subepisternal

rideec well developed but below membranous cleft
indistinct only marked by a band of darker

sclerotization. Epimeron small. Laoteropleurite

anteriorly boundied by an extension from marginal

ridee. Basisternum: 1large, about 293p wide and
231p long, i.e. 1.66 - 1.95 (1.81) times longer
than membranous area of scutum; with strong

median ridge and bounded by strong marginal and

prec.oxal ridees; without setne, Furca well

developed, Mesothoracic spiracle with well

developed peritreme; postmesogtigmatal setae

absent. Tegula small, membranous bulge with

a small weak sclerite posteriorly and 5 - 9

(7.0) h.s. Third axillarv wing sclerite with a

proncunced ventrel nrojection at its hase.

Aaditisnal sclerite smnll, hut well defined.

Antemetastigmatal setae absent.

Metathorax: Metanntum with anterior margin

usually weak medially; suspensorial sclerites small,

rod-like; a small sclerite nresen® =nterinr to
pngtnotum. Postnotum consistinz of a transverse

sclerite on each side. Metatergal setae: one h.s.
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cn each side. Pleurnl ridse well developed,

though interrupted in middle; with small

wing ovrocess. Episternum with anterior margin

not ridge-like; vestigial precoxal ridge present,

epiferon produced posteriorly. Metathoracic spiracle

similar to mesnthoracic one. Dorsostismatal sesae

absent. Postnescstigmatal setae: 4 - 9 (5.5) f.s.

and O - 5 (2.5) h.s. Metasternum represented

by a weak transverse plate. Anterior and posterior

e e i . At e et

metasternal setae consistineg of 0 - 3 (0.8) and

O -1 (0.6) h,s. respectively.

Wings: hyaline; long (1650 - 1770, av. 1713
and broad (width 750 -~ 860, av. 818p), the ratio
width to length beinsg 1: 2,04 - 2.25 (2.09); alar

lobe vresent; alar_setae absent. Halteres well

developed, 106 ~ 133 (125)P long and 23 - 33 (26)n
wide, each with one apcially honked seta which is
about 68p long.

Legs: moderately lon=z, and slender, with the
the middle pair shortest and the hind pair longest;
the ratio length of hind leg to body length is 1:

1.75 - 1.85 (1.80). Lencth of segments (in n):
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Troch- Tar
Leg Coxa anter Femur Tibia sus Claw Total

I 74-84 105-118 258-308 456-483 129-139 23-27 1062-1144
(78) (113) (284)  (467) (133) (25) (1101)

II 91-103 105-118 250-277 418-448 129-137 23-26 1018-1100
(%6) (113) (266)  (#39) (134) (25) (1072)

IIT 106-118 110-118 266-289 429-479 127-141 25-29 1068-1163
(113) (11e) (276)  (451) (136) (26) (1119)

Goxae: each with 21 - 32 f.s. and 12 - 23 h.s.
fore coxa with 1 - 3 (2) pointed coxal bristles which
are about half as long as the segment; apical seta

about half as longz as the trochanter. Trochanters:

24 - BBP wide; with 6 oval sensilla, 1% - 20 f.s.

and 7 - 10 h.s., the latter includinm 2 minute setae near
Basal ridee, one small set~ on outer margin and a

lon~ apical seta which, on the fore trochanter, is

2.6 - 3,0 (2.7) times as lonm as width of the
trochanter., Femora: .of medium width

(46 - 49P)’ tke ratio width te length of hind femur
being 1: 5.5 - 6.3 (5.8); with 34 ~ 45 f.s. and 18 -~ 34
h.s. Tibiae: 27 ~ 30u wide, the ratio width to length
of hind tibia beineo 1: 14.1 - 17.3 (15.4); each with
94 - 130 setae, of which 26 - 50 are h.s. and

56 - 80 f.s., the latter about as long as width of
tibia; with apical spur »f about the same size on all
tibiae. Tarsi: 23 - 27p wide, hind tarsus 5.1 - 5.3
{(5.2) times longer thon wide; ench with 13 -~ 19

f.s. and 15 ~ 22 h.s; tarsal digitubes subequal,

longer than claw. Claws: of medium length about
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as lonz as width of tersus; slimhtly curved, with

small denticle near tip; ungual digitules subequal,

about as long as claw.
Abdomen: 620 ~ 710 (669)p long and 400 - 500
(446)p wide.

Segments I - VII: tergites on 2nd and 3rd

semments represented by % small sclerites on anterior
marzin - one mediallv and one on each side, and on

the 7th by a weak ftransverse pnlate in the middle

of the segment; sternites vresent on all semments,
renresented by a wealk transverse plate on the anterior and

posterior segments and a small sclerite on each side on

the intermediste semments., Caudal extension of 7th

segment small, rounded, not sclerntized. Dorsal setae:

h.s. only, usually one on each side on each of the
1st and 5th - 7th segments and sometimes one or two

on the 4th. Plecural setae consisting of h.s. only

which include dorsopleural setae: up to 3 on the 2nd,

2 - % on the 3rd and usually 4(range 3 - 5) on each

of the 4th - 6th segments, and ventropleural setae:

usuz2lly nne on the 6th segment. Segment VII with

6 - 10 (7.3) h.s. Ventral setae: h.s. only,

occasionally onc on each side on the 2nd usually one
on each side on the 3rd and 4th, and 4 on each of the
5th - 7th segments.

Segment VIII: with transverse tergite and

sternite; caudal extension forming ~ small, sinmple
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lobe; gzlandular pouch with 2 long, pointed setae,

the protrudine part cf these beins about twice as
lonz as the section within the pouch. No 9th

tergite observed. Ante-anal setae; 2 long h.s.

Posterior marzin with % h.s. on each side.

Genital segment: DPenial sheath short, about 1/6th

total body length (ratio 1: 5.49 - 6.00, av. 5.86),
327 - 357 (342)p lone and 56 - 63 (60)p widej
lateral sclerctizations not joined anterior to anus;
lenath of basal rod about half that of aedeagus, the
rcd extending anteriorly from the base of the aedeagus
to the apex of the basal membrancus area; anex of
sheath without membranous extensiosn. The area from
base of sheath to tip of asedeagus with 28 - 42 (33)
small setae; a cluster »f small sensilla occuring
ventrally near apex of sheath. Aedeagus long

(160 ; 186, av. l74p), penial sheath and basisternum
lonzer, the ratios beinz 1: 1.8 -~ 2.1 (2.0) and 1:

1.23 - 1.%9 (1.%4) respectively.

Material examined: 10 specimens, collected by

J.M. @herret on Hedera helix L.(ivy) in Bangor,

Wales durine May, 1962. Twn specimens collected

by N,S. Borchsenius in the Crimea U.S5.8.R. on
24.,5.54 agreed well with the above descrinption,

but were somewhat smaller, measurinsg 1680 and 1720p.
The srme is true for 4 specimens collected by

J. Rehacek on Hederz helix L. durineg M2y, 1953 in

Czechoslovakiaj they measured 1660, 1680, 1760 & 1830u.
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GEN. CTENOCHITON

8. CTENOCHITON SP. (Figs. 9 and 32)

A moderately small and slender species, with
comparatively lonz antennae and moderately long
lecs; with numerous sctae on the apnendages but
few on the body itself. When mounted, total body
length 1601 - 1929 (1754) p; width at mesothorax
240 ~ 280 (256)p. Wingz expanse 3052 - 3265 (5178)p.

Head: subconicnl in dorsal view; in lateral
view obhliquely dorsaventrally elongated, with
anterodorsal bulse not pronounced; length from
apex to opronotal ridse 220 - 258 (237)p, width

across genae 240 - 280 (256)P' Median crest

sclerotized and striated nosteriorly, but not
pnlygzonally reticulated; with 9 - 15 (12) hair-

like dorsal head setae. Micd renial ridge dorsally

absent; ventrally narrow but well defined, reaching
nostocular ridze postericrly, surrcundinz area not
reticulated. Genaec larme, sclerotized; polygonal
reticulation enclosing weaker, irregular reticulation;
without set~e., Eves: four pairs; dnrsal and ventral
pairs large, subequnl; lateral -airs smaller,
subequal; corneae »f dorsal eyes 19 - 27 (23)p in
diameter and 3.1 - 5.8 (4.6) times as much apart;
those nf the ventral eves 20 - 27 (EE)F in diameter
and 1.2 - 1.6 (1.5) times as much apart. Ocellus

small. Qcular sclerite well sclerntized and polygonally
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reticulated throughout. Preocular ridze with

ventral part reaching or almest reaching mideranial

ridee., DPostocular ridge thin and tapering dorsally,

well developed lateroventrally, and narrow but well
defined posteromedially; below the ocellus the ridge
splits up, with anterior branch vnartly surrounding

ncellus. Interoccular ridese absent. Dorsal ocular

setae: 1 - 4 (2.2) h.s. on each side; ventral head

setae: 3 - 5 (4.5) h.s., 2 of which are usually
situated anterior to preocular ridee and 2 - 3

posterior. Preoral ridse present. Tendon-like

apndeme long. Cranial apophysis short; apex

bifurca*te with a central lobe, not reaching level of

posterior marzin of ventral eyves. Mouth opening

irregular. Anteri~r teptHhrial pits absent.

Antennae: 10 - sceemented; filiform;
1024 - 1144 (1070)p lonwz, ie. lonmer than half body
length (ratio 1: 1.51 ~ 1,69, av. 1.6%), longer than
posterior leg (ratio 1: 1.01 - 1.05, av., 1.04) and
lonzer than penial sheath (ratio 1: 3.30 - 3,69,
av. 3.48). Scape: 52 - 60 (58)p lonz and 40 - 48
(46)p wide, with 3 h.s. Pedicel: with weak
polyzonel, dorsal reticulation; 44 - 52 (46)p long
and 40 ~ 48 (45)p wide; with 8 - 14 (10) f.s.
4 - 8 (6.3) h.s. and sensillum placodeum. Segment
III bulgine in the middle, 2.0 - 2.4 (2.2) times longer

than wide (52 -~ 68, aw 6lp long and 26 -~ 32, av. 29p wide);
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with 2 - 4 (3.1) h.s. and 6 - 10 (8.3) f.s., the
latter of medium length, 1.1 - 1.4 (1.3) times as
lonz as width of sesment; with 2 - 4 usual scensilla

basiconica. Secments IV - IX: cylindrical; lengths

of these segments (in p) 152 - 180 (166), 148 - 1e4 (155),
148 - 130 (166), 124 - 164 (147), 100 - 124 (111) and

72 - 94 (80) respectively, all of about the same

width, v rying from 19 to 25 u; with 27 - 38 (33),

26 - 32 (28), 26 - 36 (30), 21 - 33 (27), 18 - 26

(22) and 11 - 21 (17) f.s., and 1 - 4 (2.3), 1 - 4

(2.2), 1 -3 (2.3), 1 - 3(2.1), o =2 (0.6) and O - 2

(1.0) h.s. respectively; antennal bristles on 8th

and 9th seements disintectly lareer than fleshy setae,
Segment X: terminal part not constricted; 76 -~ 84 (SO)p
long and 22 - 26 (24)p wide; carryines 6 - 12 (10) f.s.,

3 capitate subapical setae and 5 antennal bristles of

which the3 long ones arc about half as long as the
segment andl the 2 shorter ones somewhat shorter than
most fleshy setae, but distinctly thicker; with 2
sensilla basiconica ventrally, onc near apex and the
other more nroximal,

Thorax: 584 - 664 (619)p long,

Prothorax: Pronotal ridge strong, though medially

interrupted by wenk sclerctization. Lateral pronotal

sclerites swmall, withnut setae. Medi=l pronotal

setae absent; 3 - 7 (6.1) circular pores present on

each side nposterinr to pronotal sclerite. Posttergites




small, without striations, and withrut setae.

Pleursal structures typical for the family.

Sternum with 2 strons transverse ridze, narrow

triansular sclerite. Anteprosternal sctae absent;

prosternal setae: occasincnally cne h.s.

Mesothorax: Mesoprephrasma with shallow

emargination., Prcscutum about twice as wide as long
(av. 201 and 98n respectively); anterinsr margin
stronzly curved; lafterally bounded by the prescutal

ridees and vposteriorly by the prescutal suture ;

weakly, irreoularly reticulated; slightly more

heavily sclernotized medially. Scutum: Median

membransus _area: subrectansgular; 108 - 128 (ll6)p

lonz and 1.28 ~ 1.78 (1.49) times as wide (width

152 - 192 av. 173u 3 with 7 - 1% (10) h.s.
Scutellum : 61 - 87 (72)p lons and 160 - 192 (175)p
wide, the ratie beinm 1: 2.2 - 2.8 (2.4); tubular

with ventral foramen of medium size; without setae.

e st e e

developed, the latter densely reticulated distally,

Mesopostphragma with shallow emargination.

Mesopleuron: Mesopleural ridee strong, but

interrupted above coxal articulation; pleural

apophysis and pleural winz process well developed,

the latter connectggn with episternum by a narrow

basalare. Subalare small, Episternum showine weak

II7



irrecular reticulation; subenisternal ridee well

develoved, hut below membranous cleft indistinct and
onlvy marked bv a hsnd of darker sclerotization.

Evimeron small. Lateropleurite hrounded anteriorly

hy an extension from marsinal rides. Rasisternum:

laree, =abour 25%p wide and 207p lons, i.e. 1.60 -
1.89 (1.74) times longer than membranous area of
scutum; with strons median ridee and hounded by

strone marginal and precoxal rideges; without setae.

I'urce well develoned. Mesothoracic spiracle with

well develoned neritreme; postmesostismatal setae

absent. DTezgula srall, membranous bulee with a small
weak sclerite posteriorly and 4 - 7 (5.0) h.s. Third

axillary wine sclerite with a nronounced ventral

prejection a2t its bhase. Additional sclerite small,

but well defined, Antemetastingmatal sefae absent.

Metathorax: Metanetum with ~nterior maregin usually

stron= medially; suspensorial sclerites small, spot-

like; a small sclerites usually nresent anterior to
postnotum. Postnotum consis*tin~ of a transverse

sclerite on each side. Metatergal setae: one h.s.

on each side, 3 - 11 (6.%) circular pores occuring

near each seta. Plcural ridee: well develoned,

thouch interrupted in middle; with small wing process.

Episternum with anterior marsin net ridege-like;

vestigial precoxal ridee present, epimeron posteriorly

II8

directed. Metathoracic spiracle similar to mesothoracice

one. Dorsostimmatal setee absent.
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Postnetasgtioratl gsetae: 2 - 6 (%3.5) f.s. and

1 - 7 (4.0) h.s. Metasternum represented by a weak

transverse platc. Anterior metasternal setzae:

1 - 3 (1.9) medi=lly situated h.s.; posterior

metasternal setac: occasicnally one h.s.

Winzs: hyaline; long (1357 - 1465, av, 1427p) and
of medium width (530 - 615, av. 578P)’ the ratin
width to lensth being 1: 2,36 - 2.56 (2.46); alar

lobe present; alar sctae: one, occassinnally two

h.s. on each winz. Haltcres well develcped, 104 -
120 (iii) p long 2nd 20 - 28 (24)p wide, each with
one apicnlly hooked seta which is about 64p longe.

Legs: moderately lonw and slender, with the
mid“le or fore palrs shortsst an? the hind pair
lonzest; the ratin lensth ~f hind leg to body
length is 1: 1.68 - 1.73 (1.71). Length of
segments (in F}

Troch— Tar-

Leg Coxa anter Femur Tibia sus Claw Total

I 68-76 02-106 198-222 359-422 110-128 23%-26 903-1013
(71)  (100)  (211) (391) (119) (24)  (964)

II 72-84 92-106 178-207 331-414 115-133 24-27 859-1010
(81)  (99) (193) (377) (124) (25) (947)

TII 80-91 95-116 190-218 361-426 112-135 24-27 906-1053
(85)  (104)  (204) (293) (125) (25) (985)

Coxae: with 13 - 25 f.s. and 1% - 19 h.s. on each
coxa; fore coxa with 2 - 5 (3.8) pointed coxsal bristles,

the latter about half ns lons as the segment;
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apical seta about half as long as trochanter.

Trochanters: 26 - 30p wide; with & ov-1 sensilla,

10 - 16 f.s. and 7 - 10 h.s. the lattervincluding 2
minute sctae near basal ridre, one small seta on

outer marsin and a loneg apical seta which, on the fore
trochanter, is 1.4 - 1.7 (1.5) times as long as

width of trochanter. Femora: of medium width (38 -
42P)’ the ratio width to length of hind femur being

1: 4.7 = 5.4 (5.1); with 22 - 34 f.s, and 13 - 26 h.s.
Tibiae: 19 - 25¢wide, the ratio width to length of
hind tibia being 1: 16.7 - 20.0 (18.4); with 79 -

102 setae, of which 20 - 48 are h.s. and 44 - 60 f.s.
the latter ahout as long as width of tibia; with apical
spur of about the same size on all tibiae. Tarsi:

12 - 21 (19.0)u wide, hind tarsus 5.7 - 7.0 (6.3)
times Ionger than wide; with 9-15 f.s. and 19 - 32

h.s. tarsal dizitu les subequal, about as long as claw.

Claws: of medium length,somewhat longer than width of
tarsus; slightly curved, with a small denticle near

tip; ungual digitules subequal, about as long as claw.

Andomen: 551 - 721 (613)p leng and 371 - 477 (441)

wide., Sesgments I - VII: tergites represented by
M

a small sclerite on each side on the anterior margin
of the 2nd and 3rd segments and a wesk transverse plate
on the 7th; sternites present on 2ll segments, re-
prcesented by a week transverse plate on the anterior

and posterior segments and a sclerite on each side.



¢n the intermediate scegments. Caudal extension of

7th segment small, somewhat pointed, not sclerotized.

Dorsal_setae: h.s. only, usually one on each side
on the lst and 3rd - 7th segments; 1 - 7 (4.1)
circular pores occur near each seta on the lst

segment. Pleural setae consisting of h.s. only,

which include 2 - 5 (3.3), 3 = 5 (4.1), 3 - 6 (4.6)

and 3 - 5 (4.3) dorsoplecural setae; ventropleural

setae absent or incorporated into the dorsonleural
group. Scgment VII with 5 - 8 (6.0) h.s. of which
the posterior nnes are usually longer than the rest.

Ventral scectac: h.s. only, usually one on each side

on the 3rd and 4th and 4 on each of the 5th - 7th
sezments.

Sezment VIITI: with transverse termzite and

sternite; caudlal extension forminz & small, simple

lobe; =~landular pouch with 2 lonz setae, each with

a small apical knob, the protrudinz part of these
setas beins about 3 - 4 times as long as the section
within the pouch. No 9th termite observed. Ante-

anal setae: 2 long and occasionally one small h.s.;

9 - 17 (14) circular pores present anterior to ante-
anal setae. Posterior marsin with 3 - 4 (3.3) h.s.
on each side.

Genital gcement: Penial sheath short, about

1/6th total body length (ratio 1: 5.20 - 6.12, av.
5.75), 285 - 323% (304)p lone and 42 - 49 (46)p wide;
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lateral sclerotizations narrowly Jjoined anterior to
anus;: lenath of basal rod 2/3%3 - 4/5 as lone as
aedeagus and extending anteriorly from the base of
the aedeagus for about 2/3 of the length to the apex
of the basal membranous area; apex of sheath without
membransus extension. The area from base of sheath
to tip of aedeagus with 17 - 26 (20) small sctae;

a cluster of small sensilla occuring ventrally near
anex of sheath. Acdeazus »f medium length

(101 - 120, av. 114p), penial sheath and basisternum
lonzer, the ratios beinm 1: 2.6 - 3.0 (2.7) and

1: 1.74 = 1.92 (1.85) respectively.

Material examined: 10 specimens, collected by

myself on Antizoma canensis in Stellenbosch,

South Africa durins Ausust 19€l; identified by

G &e Iotto.



GEN ERICERUS

9. ERICERUS PELA (CHAV.) (Pies 10 and 33)

A very large and moderately robust species
with comparatively long a-tennae and lees; with
numerous lonz sctae on the zppendamcs, but few on
the body itsclf. When mounted, total body lensgth
2500 - 3100 (2864)u; width at mesothorax 570 -
740 (680)p. Wing expanse 53%0 - 5700 (5563)p.

Head: subcnnical in dorsal view, in lateral
view dorsoventrally elonmated; long and narrow,
lenegth from apex tn oronotal ridese 357 - 456 (420)P
and width across zenae 285 - 342 (315)n. Median
crest sclerotized and densely onlyzonallyv reticu-

lated; with 5 -« 7 (5.7) hair-like dorsal head

setae anteriorly. Mideranial ridge dorsally absent;

ventrally narrow but well defined, reachine postocular
sclerite vosteriorly, surroundineg areg pnlysonally

rcticulated. Genae large, sclerotized; polvgonal

reticulation enclosing we~ker, irregular reticu-
lation; without setac. Eyes: five palrs; dorsal
and ventral nairs laree, subegunl; lateral pairs
smaller, subeqgual; corneae of Adorsal eves 40 -

47 (43)p in diameter and 1.4 - 2.1 (1L.7) times as
much apart, those of the ventral eyes.42 - 49 (46)P
in diameter and 0.9 - 1.1 (1.0) *times as much

apart. Ocellus small, Ocular sclerite well



sclerotized and densely pnlyconally reticulated

throush~ut. Preocular ridse with ventral part

reaching or almost reachinzg midecranial ridee.

Postocular ridge weak dorsslly, well developed

laternoventr-1lly, and narrow but well defined
posteromedially, below ccellus the ridge splits
up, with anterior br-anch npartly surroundinz

ocellus. Interocular ridse ahsent. Dorsal

ocular setoe: 3 - 5 (4.4) h,s. situated anterior

to ocular sclerite on or near midcranial ridge. .

Procoral ridee present.Tendon-like apndeme long.

Craniesl anophysis short; anex truncate, noet reaching

level of antericr margin of ventral eyes. Mouth
opening irregular.

Anterior to-torial pits situated anterclateral to

mouth opening.

Antennage: 10 - scgmented; filiform: 1691 -
2120 (l922)p long, i,:. Ionser than halfy body
lenzth (ratio 1: 1.46 -~ 1.55, av. 1.50), longer than
nenial sheath (rrtio 1: 3%3.50 - 4.04, av. %.89).
Scepz: 80 - 99 (93)p long ani 76 - 95 (86) p wide,
with 3 h.s. anl 2 - 4 (2.6) f.s. vgggiggkz with
distinct, volygonal dorsal reticulation; small,
61 - 84 (7Z)P lonz =and 57 -~ 68 (64)p wide; with
1 -3 (2.1) f.s., 2 - (2.6) hes. and a2 sensillum

placodeum. Segment III: lona, cylindrical, 4.6 -

6.3 (5.3) times lonwer than wide (209 - 258, av. 228
p lonw and 38 - 48, av. 43 p wide); with 6 - 11
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(8.%) h.s. and 15 - 26 (21) f.s., the latter,
as on the other antennal ssements, are very long,
4.0 - 5.0 (4.5) timss that of the width of the 3rd
segment;  with 1 - %3 usuzl sensilla basiconicea.

Sexments IV - IX: cylindricrl; lenaths of these

seements (in P) 213 - 274 (248), 235 - 281 (264), 232
- 312 (277), 194 - 274 (235), 156 - 205 (186) and
118 - 156 (145) resnectively, all of about the same
width, varyine from 27 to 28p, an? with 15 - 28
(21), 17 - 26 (23), 18 - 31 (24), 18 - 26 (22),

12 - 18 (15) and1 9 -~ 14 (12) f.s. respectively,

but nn h.s.: antennal bristles on 8th and 9th
seaments distinctly thicker than f.s.; cne or two
f.s. near apex of each segment short, shorter than
width of seoment. Segment X: terminal part not
constricted; 125 - 213 (172) p lonz, and 29 -

24 (31)p wide; carrving 6 - 11 (8.2) f.s.,

3 capitate _subapical sctae and 5 antennal bristles

of which the 3 long oncs are about £ as long as
thas sezment and the 2 short ones thin and shorter
than the f.s. (on¢ shorter than the other, about
as lone as width of segment); with 2 sensilla
basiconica ventrally, cne near apex and the other
more vproximal,

Thorax: 832 - 1113 (1015)p long

Prothorax: Pronotal ridee strons, butb

narrowly constricted mediallv. ILateral pronotal
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sclerites small, without sstac. Medial pronotal sets=e

absent. DPosttergites elonzated with wavy striations

and without setae. Pleural structurcs typical for

the family. Sternum with transverse rddege strong,
median ridee reduced to a short basal stalk and
triangular sclerite well sclerotized. Antepros-

ternal setae absent; prosternal setae: O - 4

(1.8) h.s.

Mesothorax: Mecsoprephrasma with shallow

emargination. Prescutum less than twice as wide as
lone (av. 287 and 185 n resvectively); anterior
marzin curved; laterally and nosteriorly bounded

by the prescutal ridges and nosteriorly by the

prescutal suture; with weak,irregular reticulation

slimhtly more heavily sclerotized medially. Scutum:

. W
Median membranous area: tranczwaim - shaped; 108 -

186 (l56)p lene and 1,57 - 2,40 (1.95) times as

wide (width 247 - 334, nv. 298p) without setae.
Scutellum : large, 76 - 114 (96)p long and 209 -
293 (ESO)p wide, the ratio beinw 1: 1.4 - 1.8 (1.6);
not tubular; without setac. ZPostnotum with anterior
mnrgin irregular and nartly overlapped by meta-

thoracie fold; postnotal apophysis and postalsre

well developed, the latter densely reticulated

dist=21lly. DMecsopostphragma with deep emarginatinn.

Mesopnleuron: Mesopleural ridec strong, but

interrupted ahove coxal articulation; plecural
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the latter connected with episternum by & narrow

basalare. Subalare small., Episternum not reticu-

lated; subepisternal ridre well developed, but

below membranous cleft indistincet and only marked
by 2 boand of darker sclerctization. Epnimeron

small, Laternnlecurite partly beunded anteriorly

by an extension from marzinel ridge. Basistcernum:

large, about 430p wide and 356P leng, i.e. 2.08 -~
2.21 (2.31) times lonecr than membranous area of
scutum; with strenz mcdian ridzge an? bounded by

stronz marzinal and prcecoxal ridacs; without setae.

Furc=2 well Zeveloned. Mesothoracie spiracle with

well develoned peritremes; postmesostimmatal setae

absent « Tegula small, membrancous bulze with a weak
sclerite posteriorly and 2 - 7 (4.7) h.s. Third

axillorv winec sclerite with = nronounced ventral

nrojection a2t its base. Additional sclerite elongated,

wcll defincd. Antemetastismatal setae absent.

Metathorax: Motanctum with anterior margin

usually strons medially; suspensorial sclerites

small, spot-like; a small sclerite present =anterior
tn postnotum. Postnotum censisting of a narrow,

transverse sclerite on cach side. Metatermal setae

absent. Pleural ridge well developed, though

interrunted in middle; with small wine process.

Episternum with antericr marsin not ridee-like
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precoxal ridse absent; _epimeron nroduced posteriorly.

Metathoracie sniracle similar to mesothoracic one

Dorsostigmatal setne absent. Postmetastigmatal setae:

O -3 (1.0) f.s. and 4 - 8 (5.6) h.s.; of the latter
5 = 7 are situated dorsally and one or two more ven-

trally. Metasternum renresented by 2 weak tronsverse

plate. Anterior and nostericr metasternal setae

absent.

Wings: hyaline; lonm (2350 - 2530, av. 2490n)
and of mecdium width (890 - 950, av, 911p), the ratio
width to length being 1: 2.64 - 2.77 (2.68); alar

lobe nrescnt; alar setae sbsent. Halteres well

Iy

leveloned, 163 - 228 (202)p long and 42 - 61 (BQ)P
wide, each with 1 - 4 (2.3) anically hocked setae
which are about 97p lon=,

Lezs: long and slender, with the middle pair
shortest and the hind nair longest; the ratin
lencth of hind lee to body is 1: 1.54 - 1.73% (1.65).
Lenzth of scgments (in p):

Troch- Tar
Leg Coxa anter Femur Tibia sus Claw Total

I 106-137 114-186 334-426 562-760 194-266 2448 1379-18304
(119) (171)  (339) (678)  (242) (45) (1le43)

II 106-141 114-186 308-3%88 543-749 179-251 40-49 1321-176%
(124) (164) (353) (669)  (227) (46) (1584)

TIT 114-156 160-198 334-418 608-798 188-304 40-49 1444-1908
(1%6) (176) 2534.) (734) (249) (47) (1726)

Coxae: with 14 - 22 f.s. on the fore and middle

coxa and 17 - 32 (25) on the hind coxa, and with
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12 - 23 (18) h.s. on the feore coxa and 8 - 15 on the
middle and hind coxa, fore coxa without coxal bristles;

anical setae ahout half as lons as the trochanter.

Trochanters: 42 - 68p wide, with 6 - 8 oval sensilla,

b}

7 - 12 f.s. and 7 - 9 f.s. an? 7 - G h.s. the latter
includinzg 2 minute setae near basal ridwe, one small
scta on the outer marsmin and a long apical seta which,
on the fore trochanter, is 1.5 - 1.9 (1.7) times as long
as width of trochanter. TFemora: of medium width (60-87)
the ratio width to length of hind femur being 1:

4,7 - 5.5 (5.1) cach with 25 -~ 4% f.s., with 16 = 21
(18) h.s. on the fore and 10 - 16 on the middle and
hind legs. Tibiae: 34 - 4%p wide, the ratio width

to length of hinAd tibia beinzg 1: 16.2 - 18.2 (17.1);
with 72 - 99 setre of which 17 - 29 are h.s. and

5% - 72 f.s8.35 the latter, as on the other secements,

very long, about 4 - 5 times as 1long as width of

tibia; with a number of snpurs near ancx, anical spur

of absut the samec size ~n all tibiae. Tarsi: 29 - BSP
wide, hind tarsus 6.2 - &.9 (7.3) times lonzer than
wide; each with 12 - 19 f,.s. ant & - 15 h.s,

tarsal digitules subequal, loncer than claw. Claws:

of medium len~th, somcwhat lonmer than width of
tarsus; slightly curved, with small “denticle near

tipsy ungual digitules subequal, about as long as

claw.

Abdomen: 800 - 1060 (972)n lonz and 600 - 760
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(681)p wide.

Semments I - VII: tergites on the 2nd and 3rd

segments represented by a small sclerite on each side,
and on the 7th by a weak transverse nlate; sternites
on the 5th - 7th segmonts renrecsented by a weak trans—

verse vlate. Caudal extension of 7th segment small,

somewhat pointed, not sclerotized. Dorsal setae:

h.s. only, sometimes one on each side on the 4th
segment and usually so on the 5th - 7th. Pleural
setae: 1, 1-2 (1.2), 1 - 3 (1.7) and 3% on the

3rd to 6th scegments resvectively, and ventronleural

setae: wusually one on each of the 4th - 6th

segments. Segment VII with 4 h.s. Ventral setae:

h.s. only, usually one on each side on each of
the 2nd - 4th segments, and 3 - 5 on the 5th - 7th.

Seement VIII: with a transverse tergite and

sternite; caudal extension forminz a small,

simple lobej; glandular nouch with 2 long setae,

each with a small apical knob; the protruding part
of these setae being about 1 - 14 times as long as
the section within the pouch. No 9th tergite

observed., Ante-ana2l sctae: 2 long h.s. Pnsterior

margin with 3 h.s. on each side.

Genital segment: Poenial sheath short, about

1/6th total bedy length (ratin 1: 5.26 - 6.20, av.
5.81), 441 - 536 (492)n lonz and 61 - 68 (65)n

wide; 1lateral sclerotizations not Jjoined anterior
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to anus; lencth of basal rod about equal that of
aedeagus, extendin~ anteriorly from the base of
the aedeazus te the anex of the basel membranous

area; apex of sheath without membranous extension.
The 2rea from base of sheath to tin of nedeagus with
26 - 41 (34) sm=21l setne; a cluster of small sensilla
nccuring ventrally near anex of sheath. Aedeagus
short (length 137 - 171, av. 162p), penial sheath

and basisternum longer, the raticos being 1: 2.8 -

3.2 (3.0) and 1: 1.81 ~ 2.44 (2.17) rcspectively.

Material examined: 10 svecinrens, collected by

N.S. Borchsenius on Lisustrum s»n., in China

on 14.9,54,
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10. GEN. A - (Figs 11 and s54) -

A medium=sized, robust species with comparatively
lon~ antennae and moderately long lers; wiﬁh.ﬂﬁﬁerous
short, thick set=e on the annendaces but with only a
few h.s. an the body itself. When mounted, tntal
hody len~th 1630 - 1830 (1757)p; width at
mesnthorax 455 - 500 (477)p. Winw expanse 3140 - 3220
e

Head: subconical in dorsal view; rounded in
lateral view, with anterodorsnl bulge not nronounced;

lenzth from apex to nronotal ridse 213% - 236 (218)P,
width across genae 277 - 304 (286)p. Median crest

well sclerotized, espccially anteriorly and around
the nosterinr marging centra2l part polygonally

reticulated; with 7 - 10 (8.5) hair-like dorsal

head setae., Midcranial ridee dorsally absent;
ventrally narrow bhut well defined, reachinm nostocular
sclerite posteriorly, surroundinv area sometines
weakly sclerotized near ridae, but not reticulated.
Genac large, sclercotized not r=aticulated, without
set-e. Eves: four nairs; dorsal and ventral pairs
large, subequal; 1lateral nairs smaller, subequal;
corneae of dors~l evegs 21 - 23 (22)p in diameter and
6.8 - 7.8 (7.2) times as much apart; those of the
ventrel eves 19 - 23 (21) u in dismeter and 2.8 - 3,3

(3.1) times as much anart. Ocellus smnall.
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Ocular sclerite well sclerntized and pnlyzonally

reticulated throuszhout. Preocular ridee with

ventr~ol nart peaching midcranial ridere, Postocular

ridze weak dorsallv, well develoned latemwntrally
and narrcow but well defined nosteﬁﬁsdinlly; below
the ncellus the ridsge snlits un, with the nosterior
nart weak or lost entirely 2nd the anterior part

strong, extsndins anterisr tn oncellus, Interocular

ridge usu2lly prescnt narrow, connectinz pre- and
naostocular ridges between lateral eyes (ridse
sometimes absant ~n one side and nccesionally on

beth sides) Darsal ~cular setac absent; ventral

hend setae: 3 - 5 (4,0) h,s,, situated »n or just

anterior to nrcocular ridee, a nair of these beine

crongiderably lonser than the others. Preoral ridse

absent. Tendon--like anodeme lon~, arisins from

the anterior part of an elonmated ventrnl nlate.

Q

raa: 2l apophysis very short, anex truncate with a

[

2arge, irrecular centr~l lobe. Mouth opecning

irrecular, Anterior tensorial pits situated antero-

lateral to mouth ~penine,
Antennae: 10 - sesmented; filiform.
1003 - 1144 (1101)n leon=, i.e. longer thrn half
bhody length (ratin 1: 1.62 - 1.74, av. 1.68), longer
than nosterinr lez (rati~ 1: 1.16 - 1.19, av.1.17) and

lonzer than penial sheath (1: 3.06 - 3.40, av,3.18).



Scape: 61 - 72 (66)u long and 57 - 63 (6O)F wide,
with 3 - 6 (4.1) h.s. Pedicel: with distinct
polygonal dorsal reticulation; 5~7 - 68 (64) u long
and 53 - 6% (59), wide; with 7 - 14 (10.4) f.s.,

8 - 15 (10.9) h.s. and ~ sensillum placodeum.

Sezment III buleines in middle; 1.7 - 2,1 (1.9)

times lonzer than wile (76 - 95, av. 84 p long and
38 -~ 46, av, 43n wide); with 6 - 8 (7.0) h.s. and
21 - 31 (24) f.s., the latter, as on the oth-r
antennal sezments, very short, about 0.4 - 0.6 (0.5)
times 2s long as width of 3rd sesment; with 1 - 3

usual sensilla basiconica. Secments IV-IX:

cylindrical; lengths of thesc segments (in p)

137 - 1e4 (149), 141 - 175 (155), 156 - 175 (165),
118 - 143 (135), 95 - 122 (113) and 76 - 91 (85)
respectively, all of about the same width, vorying
from 29 to 38 n; with 35 - 48 (42), 40 - 51 (47),
46 - 53 (48), 36 - 43 (42), %0 - 41 (3%) and

20 - 28 (25) f.s. and 5 - 10 (8.2), 5 - 8 (6.7)
5-12 (7.7), 4 - 6 (4.6), 3 = 5 (4.0) and o - &

(2.3) h.s. respcctively; antennal bristles on S8th

an1 9th seegments not Aistinctly different from the

f.s. Sexment X: terminal nart not constricted;

84 -~ 01 (86)p lens and 57 - 68 (63)u wide; carrying
5~ 10 (7.3) f.s., O = 2 (1.5) h.s. 4 - 6 (5)

capitate _Subapical setne and 5 antennal bristles of

which the % loneg nncs are less than half as long =2s

the se~rment and the 2 short cnes about as long as
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the f.s. thoush thinner; with 2 sensilla basiconica
ventr-1ly, one near anex and the other more proxi-
mal.

Thorax: 593 - 665 (637)p'10n2.

Prothrrax: Pronntal ridges stronz, thouzh

medially infterrunted by weak sclerntizati-n. Lateral

nronctal sclerites smnll, without setae. Medial

pronntal setae absenh. Postterc.ites small, without

stristions an® withrut setae. Pleur-1l structurecs

typical Tor tho family. Sternum with strong trons-
verse ridoe 2 medion ridge, which is cccasicnally
intsrrunted in the middle =nd =2 well sclerotized

triansular sclerite. Anteprosternal sctan absent;

prosternal setae: accasinnally ~»ne h.s. on ecach side.

-

Mesothorax: Mecsonrenhracma with shallow

emarosination. Proscutum more than twice as wide as
lonz (=v, 222 =nd 90y rognockivelv)s;  entzriosr margin

curvaids;  laterally bounded by the prcgcufal ridass

~nd nogtericrly bv the prescuk2l suture; with

nolvzonel reticul~ti~n; sliehtly moro haovily

sclerotizaed medially. Scubum: Msiiar membrsnous

——

arc=: subhrachansular: 96 - 114 (lOQ)p lonm and
2.00 - 2.82 (2.32) +imes =& wide. Width 205 - 236,
av. 221lp; with 9 - 1% (11.¢) h.s., usually with onc
an e=ch gide situatod mosternlatcrally immedistoly
Autsisz the memhrancus area.  Scutellum ler=e, 110

125 (115)p lone an? 201 - 235 (220)p wide, the ratin



beina 1: 1.8 - 2,1 (1.9); not tubular; with QO - 2
(1.6) h.s. Postnotum with anterior mermin irregular

and nartly overlanned by metathorsrcie fnld; post-

notal apophysis and postalare well develoned, the

l~tter densely rcticulated dist=lly. Mesonostphragma

with deen emargination.

Mesonleuron: Mescpleural ridzc strone, hut interrunted

above cnxal articulatinn; pleural 2pophysis and

nleural wina nrocess well Adeveloned, the latter

connected Tt episternum by 2 norrow basalare. Subalare

small. Episternum n~t reticulated; subepisternal

ridze well develoned but below membrancus cleft
indistinct and only markad by a b~nd ~f darker

sclerntizatinon., Epimeron small, ILateropleurite

nartly hounded anteriorly by an extension from

mar=inal ridee. Basigternum: lar=se, =zhout 262n wide

and 18%p lone, i.e. 1.57 - 2.49 (1.92) times loneer

then membhranous area of scutum; with stronz median

fj
)
o5
O

and hounded by strons marcinal and precoxal
ridges; without setac. Furco well develoned.

Megothoracic sviracle with well develened peritreme;

nostmesostigmatel sohae absent. Temgulas small,

membrancus bhulse with a weak sclerite posterisrly and

7 - 11 (2.8) h.s. Third axillarvy wing sclerite

with a l=rge ventral nrojection =+ its base.

Additional sclerite elonzated, well defined. Ante-

metastizmatal setae absent.




Metatherax: Metanotum with antericr maragin

usually strone medizllys; suspenscrial sclerites

small, spnt-like, a smnall sclerite occasionally
present anterisr t» mostnotum. Postnotum consisting
~% 2 tr-nsversc sclerite, which is narrow medislly

but uvusually not interrunted. Metatereal setre: one

or two h.s. on each side. Pleurnl riise well

develoned, but usually interrunted in the middle;

with a small wing process.

Precoxal ridec: ahsent. Enistornum ventrally

interrunted s» thrt a small, ssparatc sclerite is
form=d, anterisr mar7in not ridge-like. Epimeron

nraduced nostericrly. Metathoracic snir=mcle

simil=r to mesr~thoracic onc. Dorsostigmatal sctae

absent. Postmetastiematal setae: occasicnally one

~r twr h.s. Metasternum represented by a transverse

nlate, Anterior ~nd nosteri-r metastornal setae:

i
e

usually ~ne¢ medi~n h.s. each,

Wings: hyalinc; of medium lencth (1370 - 1420)
av. l%Q#p) snd hroad (10 - 655, av. 6.730p), the
ratin width to leneth bheins 1: 2,17 - 2.26 (2.21).

Alar_lobe nresent; olar setac absent., Halferes well

developed, 125 - 144, (136)p lone ~n? 30 - 36 (34)n
wide, each with one anicallv hocked seta which is
about “Op lenw,

Lers: moderately lonz ~n? slender, with the

fore nair shortest ~nt the middle or hind pair

o7



lonmosts;  the ratin lenesth of hind les tn hody
lenxzth is 1: 1.82 - 2.01 (1.59). Lensth »f seaments
(in p):

Troch Tar
Leg Chxn antcr Femur Tihina sus Claw Total

I 7687 87-103% 209=-224 3738-384 91-10% 25-27 842-920

(82) (99) (217) (364) (100) (26) (888)

IT 76-91 03106 191-231 376-440 103-110 25-29 865-054
&7) (102) (209) (%395) (108) (27) (928)

III 76-91 Q1-114 1922227 357-418& 108-112 25-27 859-069
(87) (106) (215) (390) (390) (26) (927)

Coxae: with 10 - 13 (11), 11 - 19 (15) =nd 14 - 25

(18) f.s. ~n the fore, mid1le ~nd hin’ coxa reenectively,
an? with 11 - 21 h.s. arch: fore coxa with 2 - 4 (3)
crxal bristlcs; =apic~l setn ahout half g lonm 2s

tronchanter. Trochanters: 30 - 40 v wide; with 6

sval sensilla, 5 - 10 f.s, 2n? € - 11 h.s., the latter
includin~ 2 minute sctre near basal rifge, one small
setn "n cubtar marcin »nd a lon~ anic=l seta which, on
the frr~ tr-chonter, is 1.2 = 1.5 (1.4) times =s long
28 width ~¥ trochanter, TRemor=a: verv broad (46—65p),
ths rrtin width te lensth of hind femur besin~ 1: 3.2 -
3.2 (3.5); e=ch with 32 - 54 f.g. sn? 15 - 31 h.s.
Tibire: 30 - 34p wide, the rotis width $o lonath

~f hind tihie beinw 1: 10.4 - 12.2 (11.5) Sctee:

2% = 135 ~f which 35 -« 59 =r: h.g, an? 47 - 81 f.s.
the latter, as on the other seem:nts, very short and

thick, 2b>ut § as lone as width of tibia; anical gpur



~f about *he same size on 211 tihrias., DTorsi:
25 - %Op wide, hind tarsus 3.6 - 4.1 (3.7) times
longer thon wile; each with o - 5 (1.7) f.s.

on the f~re 2nd none »n the mi2’le and hind

tarsi; with 21 - 40 h.s. tarsal Adigitules subequal,

lonewer th'n ¢low, Clows: «f medium lenath, about
as lon~ 2s width ~f tarsus; slichtly curved, with

small denticle ne~r tin; unecual lisitules subecu=l,

~hcut as lont as claw,
Abdemen: 540 - 620 (577)p lonz and 430 -

510 (459) N wide.

Seomonts I-VIT. @ tereites raoresented hy a

tronsverse sclerite nn the snterisr morzin nf th

(€]

2nd; 3rd and gometinmo

0]

4*th scrment;  sternites

renresented by o weak tronsverse plate on the

2nd, 3rd and 5th - 7th segmonts. Cmudal extension

»f the sesment small, somewbat pointed, not sclero-

tized. Drrsal set-oe: h.s. onlv, usually ~ne on each

serrent. Pleur-~l setne: consistine of h.s. only,

which include Jdorsonleursl setoe: O - 2 (1.6),

1 -4 (2.1), ? =4 (7,3) 2nd o - 4 (2,9) on the

Zrd - Eth secments reshectivelvy, and ventroploural

etne: somerircs nne on ench »~f the 4th - 6th

serments. Seement VII with 3 - 9 (5.4) h.s.

Ventr-»1l setac: h.s. »nly, usvally one ~n each side

on each of the %rd - 5th segments, 4 on the 6th and 4 - 6
(5.€) on the 7th, twn »f the medinn setae considerably

loncer thon the raost.



Sezment VIII with small terwite and trensverse

st2rnite; alandular vouch with 2 lons setac, each

n

with a small apicnl knnb; the protruding nart of
these setne about 2-24 times ag lonz as the section
within the pouch. No Qth tercite observes. Antc-

anal setae absent. Posterior margin with % h.s. on

each side.

Genitnl scagment: Penial sheath ~f medium lensth

about 1/5th tetal body len~th (ratio 1: 4,80 - 5.32

av. 5.04), %15 - %69 (349)p lonz =nd 53 - 61 (5701
wide; lateral sclerotigzations narrowly Joined anterior
to =2nus; lenmth of basal rod ahout 5/8 to equal that
of =cdergus and extendinz anteriorly from the bnse of
the latter to the apox ~f the basel membrancus &aren;

spex of gsheath without membranous extension. The

N

I40

arce from base of shemath +to tirn of aedearus with 36 - 46

(#0) sm=1l scbac: a cluster of smnll sensilla occuring
ventrally near apcx of sheath. Aedenrus lons
(125 - 148, av. 140p) and broad, ncnial shenth and

basisternum lonzecr, the ratios hcinz 1: 2.4 - 2.0

(2.5) »nd 1: 1.21 = 1.42 (1.%1) respectively.

Material ex~mined: 7 spocimens, collectad by

¢.J. Joubert on "katd-rinz" lurin~ Aucust 195€ at

Stenford, Soyuth 4frica (reccived from J.G. Theron).
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GEN SPHAEROLECANIUM

11. SPHAEROLECANIUM PRUNASTRI (FONSC.)

(Figs 12 and 35)

A medium-sized, robust species with commaratively
short antennae and legs; with many setae on the
annendages, but few on the body itself., When mounted,
total body lenmth, 1640 - 1810 (1739)p; width at
mesothorax 360 - 430 (402)u. Wing expanse 1200 -
1280 (1251)p.

Head: subconical in dorsal view; 1in lateral
view obliquelv elonwated dorsoventrally, with antero-
dorsal hulee somewhnt nronouvnced; length from anpex

ridge

to nrcenotal /205 - 249 (222)p;widﬁh across genae 243 -

266 (255)P Median crest sclerotized =and distinctly

polyzonally reticulated; with 9 - 12 (10) hair-like

dorsal head sctae, arranmed in a zroup of % - 5 near

anteriocr margin »nf head and a groun of 5 - 7 very

short setae more posteriorly. Mideranial ridge

dersally absent; ventrally narrow but well defined,
reachinm ocular sclerite nosteriorly, surrounding

area with nolygonal reticulation. Genae large,
sclerotized, nolygonally reticulated without setae.
Eves: two nairs; subequal; corneae of dorsal eyes

10 - 27 (25)p in diameter and 3.4 - 4.2 (3.9) times

as much anart; those of the ventral eveg 19 - 27 <26)P

in diamebfer and 1.2 - 1.6 (1.3) times as much apart.



Ocellus small bul#ine., Qcular sclerite well

sclerctized and polyzonallv reticulated throughout

Prcocular rides short, not extendine far below

articular process. Postocular ridse well developed

dorsally =nd lateroventrally, but weak nosterc-—
medially, bolow the ocellus the ridsze splits up,
with antericor branch portly surroundins ocellus.

Intcrocul2r riidse absent, bubt sometimes indicated

by 2 line of darker sclerotization. Docrsal ocular

s¢tae absent.

Ventr2l head sctae: 4 - 6 (5.0) h.s., situated

on the anterior marzin or Jjust anterior to the
ccular sclerite; with one nair of setas distinctly

lonzer than others. Preoral rid-e nresent. Tendon-

like anodeme lonz; cranial 2nonhysis of medium

lensth;  apex bifurcate with a central loh=, nof
reachine levcl »f anterior margin of ventral eyes.

Mouth onening irresular. Antorior tentorial pits

annargntly present antorolateral to mouth onening.
Antcnnae: 10 - semmented; filiform; 671 - 809
(770)p lon= i.e., shorter than half body lenmth (ratio
1: 2.1% = 2.45 av. 2.28), longer than nosterior

lez (ratin 1: 0.95 - 0.96) 2nd lonmer than penial
sheath (r-~tio 1: 1.55 - 1.73, av. 1.62). Scape:

45 - 53 (47)p lonm and 46 - 49 (47)P wide, with

3 - 4 (3,4) h.s. Pedicel:with weak, nolygonal,

dorsal reticulation: 55 - 68 (63%3)n lonzg and
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32 - 42 (58)p wide, with O - 3 (1.2) f.s., 4 - 9

(6.2) h.s. ond - sensillum placodcum. Secment ITI

cluh-shared, 2.7 - 3.7 (3.1) times lonegcer than wide
(68 - 86, av. 78u lona and 23 - 29, av. 26u wide),
with 4 - 7 (&) f.s. of medium loneth, 1.1 - 1.3 (1.2)
times as lonz as width of seement; with 1 - 3 usual

sensilla bagiconica. Sesments IV = IX: cylindrical;

lensths of these gscoments (in p) 106 - 133 (121),
76 - 133 (96), 72 - 91 (84), 70 - 95 (83), 61 - 76
(€9) and 53 - 72 (66P) respectively, widths varying
from 21 to 27p, with dist~l sesments wider than
proximal ones; with 18 - 27 (21), 13 - 24 (16),
1% - 2% (17), 12- 18 (1), 12 - 19 (15) and 10 -
17 (15) f.s. resnmectively, but no h.s.; antennal
bristles on &th and 9th sesments not distinctly
different from the f.g., sometimes slicshtly thicker.
Secment X: terminal part net constricted; 57 - 72
€5)p long and 21 - 27 (2%)n wide; carrying 9 - 15

(12) f.s. ¢ copitote subanicol sefne and 5 antennal

bristles »f which the 3% lons ones are about
half a2s lont as the segment and the 2 shorter ones
not distinctly 4iffercnt from the f.s.; with 2
sensilla basiconica ventrallv, one ne=ar apex and the
other morce nroximal.

Thorax: 513 - 597 (566) p lons.

Prothorax: Pronotal ridge stron~, *though

medially interrupted by we-k sclerotization.



Lateral pronotal scleritces medium-sized, withcut

setnre. DMedial pronotal set=e: wusunlly 2 h.s,

Postteroitcs: wverv small ~nd weakly sclerntized,

without striatinns an? witheout set=c. Pleural

structurcs typical for the fomily. Sherpum with

transvorse ridlazc strone, median ridee absent (occa-
sicnally 2 sm~ll bas~l stalk may be present) and
trisncular gclerite with lines =mrching latern-

anteriorl, Anteprosternal setre absent; prosternal

setne: 7 - 16 (10.6) f.s. and 0 - 2 (0.7) h.s.,
scattersd over the sternal are~ but not occurinz
anterior to the aniracles.

Mesothorar: Mesoprephrsama with shallow emargi-

nation. Prescutum more than twice as wide 2s lono

(av. 181, and 82 p resrectively); anterior marsin

curvad; ln+terally bounded by the prescental ridses

Aand nosteriorly hyv the nrescutal suturc; slichtly
b &

more heavily sclerotized medially but not reticulated.

Scutum: Median membranous arer: subrcctansular;

72 - 91 (83)p long ~nd 1.92 - 2.48 (2,11) times as
wide (wifth 152 - 220, av. l75p); with 2 - 4 (2.8)
h.s. Scutellum 65 - 80 (74)p long and 141 - 182
(163)p wide, the rrtio beinsz 1: 2.0 - 2.3 (2.2);
tubular, with a large ventral foramen; occasionally
with one or two h.s. Postnotum with anterior

marzin irregular snd nartly overlapned by the metn-

thoracic fold; postnotal avophysis and postalare
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well developed, the latter densaly reticulated distally.

Mesonogtphraoma with moaderately decn emargination.,

Mesopnleuron: Mesopleural ridee strons, not

interrunted above coxal articulation; pleural

apephvsis 2nd plcurnl wint process well developed,

the latter donnected with enisternum by a narrow

basalare. Subalars small., ZEpisternum not reticulatced;

subenisternal ridzs well developed but helow

membran~us claft indistinct and only marksd by a
hand of darker sclerotization.

Enim eron smrll. ILateronleurite not bhounded by an

extcnsion from mar~inal ridee. Basisternum: large,

about 2%€u wiZe and 170p lonz, i.e. 1.8 - 2.2 (”.1)
timez lonasr thaon m@m%rﬂnnpé area of scutum; with
stronz wedian ridze and %nunﬂeﬂ by stronz marginal

and nrecoxal ridees;  withou* sat~e. Furca well

e it e

develonad, Mesothoracic spirscle with wcll develoned

neritreme;  postmesostigmatel sotae ahsent. Tezula
small, membrancus bulwe with a small weak sclerite

nosteriorly and 4 - 10 (7,.%2) h.s. Third axillary

winz sclerite with ~ nronounced ventrol nrojection

A+ its bhaec, Additional sclerite well defined.

ArntematastHematal sctre abhsent,

Matathore--: Metan~bum with antoriosr warcin

le . .
descerotized mediallys; suspcnsorinl sclerifces ahsent.,
[

Postnotum censistin- of ~ tronsverse sclerite on

ench side, Metateresnl setre: usunlly onc h,. s
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on cach side, Pleural rid~c congiderably reducad,

extendin~ only o short dis*ancs nhove cnxal

articul-*inn., Vesticial preceoxel ridre pressnt.,

Erigtzronm roiuced o m o emall subtriongsular plate;

epinsron neoduced mosterinrly., Norgostisratbal setasg

abscnt.,  D-stmetastismatel seth,e: 0 - 15 (7.5) f.s.

and 1 - 3 (1.2) h.s. Matasternum rsnresented

by two small, irrcsular sclerites. Anterior

metasternal setae: 11 - 18 (14) f.s. =2nd occasionally

on¢ h.s.; posterior metasternal setae: 0 - 3 (1.6)

f.s.

Winas: hyalinc; short (lensth 120C - 1280, av.
1231p) and of medium width (500 - 530, =v. BIGP),

the ratin width to lensth heine 1: 2.34 - 2,42 (2.38);

alar lobe and alar setae ahsent., Halteres absent.

Lems: short and mnderately slender, with the

fore nair usunally short:st and the hind npailr
lonrest; the ratio lencsth nf hind leg to body
lenzth is 1: 2.02 = 2.34 (2.17). Lencth of scements

(in p):

Mrosch Tar
Tegs Coxa anter Femur Tibia sus Claw Total

I 59-72 72-95 175-209 23%9-29% 19-110 26-28 667-803
(e7)  (87)  (197) (280)  (103) (27)  (759)

II 62-76 84-10% 160-190 251-3%04 106-I8 27-30 690-813
(70) (95 Q79 (281)  (113) (28)  (766)

III 65-8% 84-106 171-201 255-317 101-15 27-32 701-851
(76)  (100) (189) (295) (116) (30)  (805)
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Coxae: 3.- 6 (4.6) f.s. on the fore and 10 - 20 on the
middle and hind coxa, and 10 - 20 h.s. on ench;
fore coxa with 3 - 6 (4) nointzd coxal bristles
2

(about as lonm as sezment): anical sets nhout %

as long as trochanter. Trochanters: 30 - 34 2 wide;

with 6 oval sensilla, 6 - 10 f.s. and 5 - 9 h.s.,

the latter includinz 2 minute setae near basal

ridze, one sm=21ll set~ on outer margin and 2 long
apicnl seta which, on the fore trochanter, is 2.1 -
2.9 (2.4) times as lons as thc width of the trochanter.
Femorn: very wide (46 - 57P) the ratio width to
lenmth of hinA femur being 1: 3.3 - 3.8 (3.5);

each with 8 - 16 f.s., 2and 17 - 28 h.s. Tibize:

2% - 5OP widle, the ratio width to length of hind
ﬂS&&é beinz 1: 10.3 - 11.5 (10.9); crch with

47 - 75 setne of which %1 - 49 a2re h.s. and 10 -~

26 f.s., the latter about as lonm as width of

tibin; with anic~1l snur of about the same size

on all tibiae. Tarsi 21 - 25u wide, hind tarsus

4,8 = 5.5 (5.2) timecs lonager thon wide; each with

1 -6 f.s. ~ndl 15 = 27 h.s.; tarsnl digitules
subequal, longer thon claw. Claws: of medium
lenzth, longer than width of tarsus; slightly curved,

with small denticle near tin; unsual digitules

subequal, about ~s long as claw.

Abdomen: 470 - 530 (498) p long and 370 -

420 (375)p wide.
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Seaments I - VII: terzites renresented by a

small sclerite on each side nn the anterior marasin of
the 2nd 2and 3rd segments and by o wenk nlote ~n the
6th and 7th; sternites renresented hy a smnll

sclerite on each side ~n the 2n? and 3rd sesnent

and 2 tronsverse nlate on the 6th., (Cmndal extension

of 7th scgment sm~1ll, pointed, not sclerotized.

Dorsal setne: h.s. only, usunlly one on each side

nn the 1st anl each of the 5th - 7th secments.

Pleural set~e on the 3rd - 6th segments consisting

of 0 -1 (0.1), o =1 (0.1) 0 - 2 (0.5) and 0 = 2
(0.%) f.s., "n1 0 - 2 (0.7), 0 - 3 (1.8), 1 -3

(2.1) and 1 - 4 (1.9) hair-like Adnrsnnlecural setce

respectively; ventronleural setne ahsent or incor-

norated into the A~rscnleural arcun. Se~sment VII

with 0 = 2 (1.1) f.s. and 3 = 5 (%.4) h.s.

Ventral setre: 1 - 5 (2.3) f.s. »n the 2nd a2nd
occasinnally one on the %rd serment; ~nd usually
one h.s. cn each side nn the ”nd - 4th and 4 on
ench of the 5th - 7th sesments.

Segpent VIII: with transverse tercitc and

sternite; cnulal extension forming 2 lerse,

cylindricnl 1lobe; =zl=andular pouch with 2 lonsg,

rointed set-e, the nr~otruline nart of these beinz
24 = % times 2s lonzg s the section within the

pouch. No Oth tersite obscrved. Ante-anal seteoe:

2 1an~ h.s. nosterinr marzin with 3 h.s. on each
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side.

Genital seagment: Penial sheath lono, abcut

2/7th total body length (rrtio 1: 3.42 - 3.85, av.
3.68), 433 -~ 517 (475)p lnne 2n? 46 - 51 (48)p wide;
lateral sclerotizations nrrrowly joined anterior to
annus; lensth »f basal rod 12 - 2 times that of
acdeagus and cxtendins antericrly from the base of
the latter tc the n~nex »f the basnl membran-us aren;
anex of sheath without membrrncous extension. The
rren from base of sheath to tin of aedeagus with

27 - 39 (32) small set-e; a cluster of small
sensilla occurinz ventr~lly ne~r ~nex of she~th
nenial sheath and basisternum lonrer, the ratins
being 1: 3.1 - %.8 (3.4) an? 1: 1.15 - 1.32 (1.23)

resnectively.

Materinl exnamined: 10 snecimens, collected by

B. Ogaza on Prunus sninosa in Cracow Poland during

M~rch 1962; reccived from Z. Kawecki.

A number of snecimens, received from N.S. Borchscnius
(¢crllected by A. Kiritchenk» in the Odessa district,
U.S.S.R. in 1928) agreed well with the above des-
crintion, hut the medirsl nronctsl sefi~c were not
~rbserve? in any of the 10 srecimens examined. These
snecimens were cenernlly in a nonr cnnﬁitinn

(thev were kent dry »n cotton wnol); with many sethae

hrokzn off.
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ERTIOPELTIS GROUP

GEN. ERICPELTIS

12. ERIOPELTIS ?FESTUCAE (FONSC.) (Figs 13 =2nd 36)

Livine specimens lisht reddish brown;g
short, slender, with comnaratively lone nntennae
and short lexs; with many setoe on bodv and spmen-
Aages. When mountedl, totnl hady lensth 13260 - 1570
(1486)p 5 width at mesothorax 280 - 310 (293)n.
Winz expanse 2730 - 2920 (2320)n.

Head: subconic~l in dorsal view; in lateral
view fl=%t, not obliquely elonizated dnrsoventrally,
anterodorsal bulge not pronounced; lencth from
anex to nronotal ridsge 175 - 194 (190)p, width

acrnss gence 182 - 201 (195)pn Medisn crest

sclerotized, distinctly nolyzonnlly rcticulated,

with 6 = 9 (7.8) heir-like dorsnl head setne.

Midernninl ridge dorsnlly ~hsent; ventrolly reduced

to n shorter or longer median brr witheut later-l
2rms; surroundineg arer sclerctized ana showing
distinct nolyzonal reticul~tion. Genne lnrze,
weakly sclerotized, with distinct noly~onal reticu-
l=tion; without setne., Eves: two nairs, subequnl;
cornene of Jdorsal zves 17 - 23 (2O)P in diameter
and 3,3 -~ 4.2 (3.7) times as much =nart; those of

the ventral eyes 12 - 2% (21)p in di-meter and



1.5 - 1.9 (1.7) timzs as wuch anart. Ocellus smnll,
situ~ted on ~ “fistinct protuberame which overhangs the

postocular ridwe. Ocular sclerite well sclerotized,

Jistinctly nolyenn~lly reticulsted throucshout.

Preoculor ridze lon~, the ridges »f each side

ventrally meetine cr ~lmost meetinz each ~ther

medinlly., Pestoculor ridoe well Adevelonned 2and dis-

tinct throushout. Interocular riige broadly joining

nre- and nhstocular riises below ncellus. Dorsal

ocular sctae ~bsent, Ventr-l he~d sgotre: 12 - 25

(18) f.s. an? 7 - 17 (12) h.s., arranzed in a bread
b=nd on anteri-r part of th: ocular sclerite, usually
nlse with s~me (0 - 2, v. 1.0) f.s. ~n’ some

(0 - 3, ~v. 1.0) h.s. nccurin~ in the ~re~ anterior
to this sclerite, hut with nrn:z hetween the eyes.

Preoral ridose ahsent., Tendeon-liks onndere absent

ar very short. Cranial apaphysis »f medium length;

anex truncate or rrunled, nnt renchina level of

anterior m~rrzin »f ventral ev:s. Mouth nrening

irremular. Anterior Leutorial nits »resent,

situsted =nterolatoral to mouth snening.

Antennrce: 10 - segmented; filiform; 996 -
1060 (lOlS)P lnz, i.c. lonzer th-n h~1f body
lenzth (ratis 1: 1.37 - 1.52, av. 1.45) lonmer than
poastericr ler (ratin 1: 1.38 - 1.45, av., 1.41) and

lonzsr than neninl sheath (r-tin 1: %3.31 - 3,42, =v.

3.41). Scrpe: 42 - 49 (47)p lons an? 44 - 48 (46)p
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wide, with % h.s. DPedicel: with “Aistinct, polymonal,

dorsnl reticulaticn; 49 - 69 (57)P 1onr and 38 = 42
(39)p wide; with 2 - 5 (3.4) f.s., 3 = 7 (4.9) h.s.

and 2 sensillum nlacodeum. Secment IIT somewhot

club-shaned, with a rumose surface; 4.3 - 6.0 (5.0)
times lonser thnn wide (9°-118, av. 11% p lonz and

19 - 25, 2v. 22p wide); with 3 -~ 9 (5.4) f.s. of
mediun lensth, 1.2 - 1.7 (1.4) timss lonwer than width
o serment, ~nl with @ - % usunl sensilla basiconica,

Sexzments IV - IX: cylindricnl, -ruzwse; lenrths of

these scgments (in p) 137 - 156 (148), 13% - 156
(145), 13% - 163 (146), 103 - 118 (III), 84 -

98 (90) and 72 = 87 (82) resnectively, 21l of about
the same width, veryine from 1€ to 2%p an® with

1% - 21 (18), 19 - 2% (21), 20 - 32 (26), 18 - 27
(22), 1% - 25 (18) ~nd 11 - 17 (15) f.s. resnec-
tivsly, »ut nco h.s.; eontenncl bristl-s nn &th

~nd Oth serments not markedly different freom f.s.
Scoment X: terminel part not constricted; 72 - 89
(80)y long and 19 - 22 (20)p wide; corryinm 6 - 12

(S.1) f.s., 3 cupitcis  subanichl setae and 5

antennal bristles nf which thc 3 lonz ones are

about 2 25 long as the serment ~nd the 2 short
anes ahrut half =s lonz as the f.s; with 2
sensilla basiconica ventrnally, o2nc near anex and

the other more rroximnl,
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Thorax: 448 - 502 (473)u lonz.

Prothorax: Pronotal ridze strong, thoush

medially interrunted by weak sclerotization.

Lateral pronotal sclerites smrll, with an occasional

. . . ., Ghem .
f.s. occurinz on or immediately bchind at. Medinal

pronntal setne rarely nresent, nores absent.

1

Posttergites smoll, withnub wavy striaticns and

without setoe. Pleural structurcs tvpical for the

family. Sternum with sftron~ fransverse ridrve, usually
somewhot narrowed medinlly; median ridec scometimes
crmnnlete but usually interrupte”; triangular sclerite

well sclerotized. Antenrosternnl setae absent;

prostern~l setae consistin~ of 0 - 2 (0.7) f.s.

occuring medinlly aroun? antericr nart of sternum.

Mesothorex: Mesonrephragma without emarszination,

Prescutum about 13 times as wide as lonz (~v. 125 and

Elp resnactively); anterior marein curved; laterally

hounded by the prescutal ridzes and rosteriorly by

the nrescutal suture; slichtly more henvily

sclerntized medinlly hut not reticuloted. Seutum:

Mcdian membranous area: without r-ticulation; sub=-

rectanzulor, 61 - 72 (64)n lens and 1.47 - 2,00
(1.71) times as wide (width 99 - 122 av, 109p);
with 2 - 10 (6.0) h.s. Antericr arms of scutum not
reticulated. Scutellum: 42 - 49 (45)n lon» and
114 - 129 (122)p wide, the rati~ beinz 1: 2.5 -

zZ,0 (2.7) twbul-r, with ventr~l foramen of madium
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size; setae absent. Postnotum with the anterior
marzin irremular, weakly sclerntized and not over-

lapned by metathoracic foldly; pestnotal apaphysis and

nostalare well developed, the latter densely reticu-

lated distnlly. Mesonnstphrasma with shallow

emargination,  Mesonleuron: Mesorlcural ridece strong,

but hecomint werker immcdintely above coxnl articu-

lation; nleur-l 2nonhysis ~nd nleural wine process

well Adevaloncd, the lother connccted with enisternun

by o narr~w basalarc. Sub=lnrc smell. Enisternum

with~ut n2ly=oonal reticuletion;  suberisternal ridoe

bceomins bro-der ventrally, hut b:lew the membranous
cleft indistinct 2nd only mnrked by o b nd of darker

sclerntization., Enimcron vory small. Loteropleurite

nartly bounded anterinrly by an extension from

marginnl rifme.  Basisternum: larmz, ab-ut 171u wide
and 128p lenz, i.c. 1.74 - 2.1¢ (2.01) times lonwer
thon membrancus area of scutum; medi-~n rid-we scme-
times complats but usually interruntad, the combined
len~th more thon hnlf the lensth »f the basisternum;

mareinal ~nd precox~l ridzes well developed. Setee

absent. Furcn well develonad. Mesothoracic spiracle

with well davelaped neritreme; postmese-tigmatal sectoe

absent. DTecula smnril, its membrenous bulwe with n

smnll wenk gclerite nmostericrly ~nd with 2 - 6 (%.6)

N

h.gs., Thir? axillary wine sclerites with small
9
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rouniesd ventral nrejection at its base. Additional

sclerite waell sclerotized. Antemciastismatel setoe

ahsent,

Metathorax: Mctanotum with postericr marzin

thick and well develnmed throuzh-ut;  suspensorial

sclerites nhsent; = sm~ll sclerits sometimes oresent
n e2ch side ~ntericr 4o postnotum. Postnotunm
consistin~ of a lar-e, subtrisn~ular sclerite on

e~ch side. Pleur-l rid~e crmsi’erahly reduced, exX-

tenilinm ~nly a short distance above coxal articulation.

Enisternum reducad to n smnll subtriancular nlate;

spiracle similar to mesothoracic onc. Dorsostin-

matal setoe absent. Postmctasti-matal setne:

8 - 11 (9.2) f.s. »nd 0 = 1 (0.3) h.s. Metasternal

plote transvers:e, irrcogul-r; no sclerotization

nrescent in the 2ren ~nterior to sternum. Anterior

and nosterinr metasternnl sotne: 8 - 17 (12.4)

ond 7 - 15 (10.4) f.s. respectivaoly.

Winzs: hyaline; lone (1240 - 1320, av. 1280p)
and nerrow (width 400 - 460, av. 422) the rrtio
beinz 1: 2.87 - %.15 (%.04); alar lobe ~nd -lar
s¢tre absent. Halteres absent.

Lezs: short and mocderntely slcnder, with the
fors less the langest nnd either middle or hind
lezs the shortest; the retin length of hind ler

to bady lenath is 1: 1.98 - 2,12 (2.05). Lensbh
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of sesments (in p):

Troch Tar
Lex Coxa anter Femur Tihin sus Claw Total

I 5%-68 76-84 186-194 258-29% 110-125 29-34 726-775
(62) (80)  (190) (277) (114)  (32) (754)

II  61-68 72-80 171-100 251-274 106-122 27-32 6€95-751
(62) (76) (180) (262) (111) (29) (720)

III  Al-68 72-78 167-186 251-274 99-108 30-32 686-731
(eu) (75) (177) (265) (104)  (31) (714)

Coxne: 7 - 15 f.s. and @ - 15 h.s. on ¢nch coxaj; fore
coxs without cnoxal bristles »nicnl set~ lonx about as

lonz ~s the trochanter. Trochanters 26 -301 wide;

with 6 oval sensilln, 5 - 12 f.s. ~nd 7 - 11 h.s.,
the latter includinsz 2 minutce setae nenr basal ridwe,
onc small seta on the outer marzgin and onc lono
apic~l set;  the apic-l set- on the fore trochanter
is 3,1 - 5.0 (4.1) times as lonz =g the width of the
trochanter Femorn of medium width (34-42p), the
rotio width %o lencth of hin? femur beinm 4,0 - 4.9
(4.6) each with 6 - 14 fleshy an? 14 - %2 hair-like
setne. Tibiae: 21 - 25p wide, the rotio width o
lenzth of hind “:' i beinz 1: 10.3.- 13.1 (11.7)
with 48 - 62 set e of which %30 - 52 arc h.s. and

9 - 18 f.s. the latter set-e ahout 14 times as

lonz as width ~f tibia anical srur of ~bout the

samc sizc on 2ll tibiese., Tarsi 19 - 2%p wide, hind
tarsus 4.3 - 4.8 (4.7) times lon~er than widej

gach with O - 3 f,s. anl 21 - %0 h.s.; Garsal

dizitules subequal, slizhtly l~nger thon claw.
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Claws: 1lonz, nhout 14 times as lonz as width of

tarsus; slizhtly curved, with small denticle nesr

tin; unzurl dizitulcs subequ=lyi ~bout as lonz 2s

clnw,
Abhlomen: 470 - 600 (563)y lonz and 250 - 300

i e o . e e

Sezments I - VIT: tercites absent; sternites

congistin: of fransverse plnteoe »n all s=emonts,
these usunlly less well sclerotized medinlly,

Caid~1 extension of 7th serment sm~1ll, rounded

ani wenkly sclerotized l-oteroventrally. Dorsal

sctae: 0 = 3 (0.8), 0 = 6 (2.5), 7 - 16 (9.7)
3 -8 (#.9) 2 -6 (3.4) nn7 2 - 6 (3.6) f.s.
cn the 2nd - 7th sesments resrnectively, an? usunlly

with ono h.s. on e¢~ch si‘e on th> 1lst nd 4th - 7th

sezments. Plsurscl set-« absent on lst - 3rd

serments, and on the 4th - Ath renresenteld by h.s.

only, which inclu“e the “orsoplcural set-e:

somctimng ono on the 4th ~nd vsually 2 on the 5th and

6th sezments, and the ventronleural sefoe: usunlly

one on cach of the 5th and fth serments. Scrment VII
with 1 - 8 (3.4) f,s8. nl 3 = & (4,8) h.s., some of
the nmosterior h.s. somewhnt longer thrn rest.

Ventr~1 sstae: 2nl ~nd 7th sesments with 8 - 22 (14.3)

A -21 (1%.1) 8 - 18 (10.8), 6 - 15 {(1”.2) and

- 15 (12.6) f.s. respoctively. Heir-like set-c:

n~ne on thso 2nd, sometim-s one on e=ch side on



srd and 4th, and wvsu~lly 4 (4 - 5) ~n cech ~f
the 5th - 7th sezmunts,

Serment VIIT with irregular ter-ite and trans-—

verse sternite; coudal extension forminz a small,

simnle lobe; ezlandular nouch with 2 lonz, pointed

setnae, the nrotruding part of these beins ~bout

4 - € timcs 2as lonz as the sectisn within the pouch.

Sm=211l 9th terzite prescnt. Ante-anal sctae

- 4 (2.7) f.s. an? occasionally one short or
1onx h.s. Posterior marcin with 3 h.s. on each
side.

Genital segment: Penial sheath of medium

lencth, about 1/5th totnl body lenmth (ratio 1:
4.53 - 5,16 (4.95), 289 - 308 (Boo)P lons and

30 - 36 (34)p wide, lateral sclerotizations
narrowly Jjoined anterior tn anus; b2 asal rod

2bsut 13 - 2 times =8 lonz ag nedenwus, and
cxtending anteriorly from the base of the latter for
asbout 4 - # of the distance t» the apex of the

basal mcmbranous aren; apex of sheath without a
membranous extension., The aren from the base of

the sheath to the tin »f neden~wus with 25 - %6 (30.3)
small setae; a cluster of small sensilla occuring
ventrally nenr apex »f sheath.

Aedeazus short (61 - 69, ~v, 65p lon=) the penial
sheath =and the basisternum loneser, the ratics being

1: 4.3 = 5.1 ([4- 7) and 1: 1. 7(3 - lO (1 99)
reancetivel v,




Material examined: 10 snecimens, bred in the

laboratory from material collected by myself on

leaves of Festuca rubra at Imnerial Colleze Field
Statil n, Silwnnd Pork, Sunninzhill, Berks;
melecs emersed  durine September 196%;  the

species wns found to he biveltine in the field.

159
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13. ERISPELTIS SP. (Figs. 14 and 36)

Living specimens light reddish brown; short,
slender with comparatively long antennae and short
legs; with many setae on the body and appendages.
When mounted, total body length 1510-159C (1550) M3
width at mesothorax 26G-290 (28l) p. Wing expanse
2730-2930C (28392) .

Head: subconical, in dorsal view; in lateral
view flat, not obliquely elongated dorsoventrally,
a: terodorsal bulge not pronounced; length from apex

to pronotal ridge 185-205 (199) p, width across genae

182-198 (12C) p. Median crest sclerotized, distinctly

polygonally reticulated, with 7-11 (9) hair-like

dorsal headsetae. Midcranial ridge dorsally absent;

ventrally reduced to a shorter or longer median bar
with lateral arms, surrounding area sclerotized and
showing distinct polygonal reticulation. Genae large
weakly sclerétized, with distinct polygonal reticul-
ation; without setae. Eyes: two pairs, subequal;
corneae of dorsal eyes 19-25 (22) u in diameter and
2.7-3.4 (3.U) times as much apart; those of the
ventral eyes 19-25 (22) p in diameter and 1.2-1.8
(1.4) times as much apart. Ccellus small, situated
on a distinct protuberance which overhangs the post-

ocular ridge. Ccular sclerite well sclerotized,

distinctly polygonally reticulated throughout.
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rreocular ridge long, the ridges of eacn side ventrally
meeting or almost meeting each other medially. Post-

ocular ridge well developed throughout. Interocular

ridge broadly joining pre- and postocular ridges below

ocellus. [Dorsal ocular setae absent. Ventral nead

satae: 9-1& (13.1) f.s. and 5-9 (5.2) h.s. arranged
in a broad band on anterior part of ocular sclerite,
occasionally with some {(C-3, Av., C,7) f.s. and some

(G-1, av.¢.5) h.s. occurring in the area anterior to

this sclerite, but with none between the eyes. Preoral

ridge absent. Tendon-like apodeme variable, occasion-

ally fully developed, but usually reduced or absent.

Cranial apoohysis of medium length; apex trifurcate,
extending to around the margin of the posterior level
of thie ventral eyes., IMouth opening irregular. Anterior

tentorial pits present, situated anterolateral to mouth

opening.

Antennae: lU-segmented; filiform; 1C 30-1284
(1125) p long, i.e. longer tham half body length
(ratio 1:1,23-1,51, av. 1.38), longer than posterior
leg (ratio 1:1.42-1.52, av. 1.46) and longer than
nonial sheath )ratio 1:3.04-3.8%, av.3.39), Scape:
44-53 (48) v long and 45-5C (45) p wide, with 3 h.s.

Pedicel with distinct, polygonal, dorsal reticulation;

49-61 (55) u long and 34-42 (37) B wide; with 3-6 (4.2)
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f.s, 1-5 (2.2) h.s. and a sensillum placodeum.

Scgment III: somewhat clubshaped with a rugose surface;

4.C-4.9 (4.5) times longer than wide (39-125, av.ll4 n
long and 23-27, av.25p wide); with 5-11 (7.7) £.s. of
medium length, 1.3-1.7 (1.5) times longer than width
of segment; with one or two usual sensilla basicona.
Segments IV - IX: cylindrical, rugoses; lengths of

these segments (in p) 141-198 (162), 152-2¢5 (171),

141-194 (152), 114-171 (135) 95-118 (1C3) and 84-25
(9L ) respectively, all of about the same width, varying
from 12 to 23 p, and with 14-23 (2C), 2C-3C (24), 18-
28 (23), 14-23 (2¢), 14-20 (18) and 13-19 (16) f.s.
respectively, but no h.s.; antennal bristles on dth
and 2th segment not distinctly different from the f.s.
Segment I: terminal part not constricted; 8G-%5 (88) u
long and 19-21 (19) u wide; carrying lu-14 (11.5) f.s.

3 capitate gultapical setag and 5 antennal bristles of

winich the three long ones are nearly half as long as
the segment and the 2 short ones less than half as
long as the f.s.; with 2 sensilla basiconica ventrally,
one near apex and the other more proximal.

Thorax: 448-486 (459) » long.

Prothorax: Pronotal ridge strong, but medially

interrupted by weak sclerotization. Lateral pronotal

sclerites small, with an occasional fleshy lateral

pronotal seta occurring immediately behind it. iedial
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pronotal setae and pores absent. Posttergites very small,

if present, derm irregularly striated, without setae,

Pleural structures typical for the family. Sternum

with strong transverse ridge, usually narrowed medially;
median ridge, only represented on anterior part of well

sclervotized triangular sclerite. Anteprosternal setae

absent; prosternal setae: 1-7 (4.2) f.s., occurring

medially around anterior part of the sternum.

Mesothorax: riiesoprepnragma with shallow emargine

ation. Prescutum about twice as wide as loug (av.128
and 58 p respectively); anterior margin curved; laterally
bounded by the prescutal ridges and posteriorly by the

prescutal suture; slightly more heavily sclerotized

medially but not reticulated. Scutum: Median membranous

area: weakly polygonally reticulated; subrectangular,
55-7¢ (73) p long and 1.47-1.7% (1.52) times as wide
(width 186-129, av. 117 P)5 with 4-1C (7.0) h.s.
Anterior arms of scutum irregularly reticulated.
Scutellum; 38-46 (41) p long ar{d 114-137 (127)

wide, the ratio being 2.8-3.5 (3.1) tubular, with a
small ventral foramen; without setae. Postnotum

with anterior margin irregular, weakly sclerotized and
not overlapped by metathoracic fold; postunotal apophysis
and postalare well developed, the latter densely

reticulated distally. Mesopostphragma short, with
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sinallow emargination. liesopleuron: Mesopleural ridge

strong, but becoming weaker immediately above coxal

articulation; pleural apophysis and pleural wing

process well developed, the latter connected with

episternum by a narrow basalare, Subalare small.
Episternum without polygonal reticulation; sub-
episternal ridge becoming broader ventrally, but below
membxranocus cleft indistinct and only marked by a band
of darker sclerotization., ZEpimeron very small.

Lateropleurite partly bounded anteriorly by an

extension from marginal ridge., Basisternum: large,

about 176 p wide and 13C p long, i.e. 1.68-1.96

{1L.79) times longer than membranous area of scutum;
median ridge reduced to a few vestiges of which the
coubined length is lesgs than half the length of the

basisternum; marginal and precoxal ridges well

developed; without setae. Furca well developed.

Mesothoracic spiracle with well developed peritreme;

post mesostipgmatal setae absent. Tegula small,

membranous bulge with a small weak sclerite post-

eriorly and with 1-5 (2.8) h.s. Third axillary wing

sclerite with small, rounded ventral prcjection at

its base. Additional sclerite well sclerotized.

Ante metagtigmatal setae absent.
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Metathorax: rtletanotum with posterior margiu

thickened throughout; suspensorial sclerite absent.

Postuctum consisting of a large, subtriangular sclerite

o ecach side. [letatergal setae:; usually one h.s. on

each side. Pleural ridse considerably reduced, ex-
rL y ’

tending cnly a short distance above cox.al articulatiomn.

Epistecnum reduced to a small subtriangular plate,

epimeron produced posteriorly. idetatnoracic spiracle

similar to mesotheracic one. Dorsostigmatal setae

absent. Postmetastigmatal setae: 5-13 (2.1) f.s. and

¢-2 (v.4) h.s. letasternal plate transverse, irregular;.

2

wear lrregular schklerotization present in the area
aniterior to the sternum, Anterior metasternal setae:

14-23 (18.2) f.s. and «-3 ({.5) h.s.; posterior meta-

sternal setae: 3-15 (11.1) f.s.

Wings: hyaline; long (1255-134C, av.13C3 p)
and narrow (width 385-43C, av., 413 p), the ratio width
tc length being 1: 3.u2 - 3.29 (3.18): Alar lobe and
alar setaes absent, Ialteres absent.

Legs: short and moderately slender, with the fore
lezs usually the longest and the middle pair shortest;
tine ratio length of the third leg to body length is

1:1.93-2.09 (2.C4). Length of segments {(in p)
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Troch-
anter

I 58-460 75-84 186-198 272-319 11(-122 30=-34 736-806
{(¢1) (9 (121) (2¢92) (115) (33) (772)

IT 57-57 72-8C 175-198 270-315 1{3-114 28-31 711-78%
(50)  (75) (183) (291) (L08) (22) (7438)

Leg Coxa Femur Tibia  Tarsus Claw Total

I1T &1-G8 72-84 177-217 277-323 99-114 3(-34 722-3C%9
(68  (7%) (183) (29%) (183) (32) (758)

Coxae: with §6-2 (7.8), 10-13(12) and 13-18(1%)
f.s. on the fore, middle and hind coxa respectively,
and each with 5-12 h.s; fore coxa without coxal
bristles; apical seta long, about as long as the

trcchnanter. Trochanters: 25-30}Jwide with § oval

sensilla; 5-10 f.s. and 7-1C h.s., the latter
including 2 wminute setae near basal ridge, one small
seta which, on the fors trochanter, is 3.U-3.5 (3.3)
times as long as the width of the trochantter.

femoxra: of medium width 34-42 u) the ratio width to
length of hind femur being 4.4-4.7 (4.56); with 14-22
(18) f£.s. and 17-20 (1%) h.s. on the fore, 10-18 (14)
£.s., and 13-15 (14) h.s. on the middle, and 11-15 (12)
f.s. and 11-17(15) h.s. on the hind femur. Tibiae:
19-23 p wide, the ratic width to length of hind femur
being 1:12.2-14,2 (13.2) each with 42-58 setae of which
22-34 are h.s. and 17-33 f.s., tne latter about 1%
times longer than width of tibia; with apical spur

of about the same size on all tibiaes, Tarsus: 12-23
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u wide, hind tarsus 4.5-5.5 (4.9) times longer than wide;

i
i

each with 2-8 f.s. and 13-25 h.s.; tarsal digitules sub-

equal, somewhat longer than claw. Claws long, about 1%
times as long as width of tarsus; slightly curved, with

a small deanticle near tip; unegual digitules subequal,

about as long as§ claw.
Abdomen: 520-6UC (572) B long, 24C-3TC (270) p wide.

Seements I - IiI: a small tergite occasionally

et kas—c———

present on each side on anterior margin of the 2ud
segment; sternites consisting of transverse plates on

all segments, these usually less well sclerotized medially.

Caudal extension of 7t segment small, rounded, weakly

sclerotized lateroventrally. pDorsal setae: uv-2 (J.4),

C-3 (1.1), 3-1C (5.3}, 3-1C (5.9), 2-5 (3.2) aud C=4 (2.5}

£.5., on the 2nd - 7th segments respectively, and usually
with one h.s. on each side on the lst and eacitr of the &4th -

7th segments, Pleural setae: absent on the lst -3rd

segments and on the 4th - Gth representad by h.s. only,

whicn include the dorsopleural setae: usually one on

4th and 2 on the 5th and 3th segments, and ventropleural

setae: occasionally one on the 5th and usually one on
the Sth segment. Segment VII with ¢-6 (2.8) f.s. and
5-7 {(5.8) h.s., some of the posterior h.s. somewhat
longer thawm rest. Ventral setae: 2nd - 7th segments

with lu-18 (15), 7-16 (12), 7-13 (1&), 7-14 (11), 7-12
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(2 and 8-14 (11) f.s. respectively. GHair-like setae:
none on tue 2nd, usually one on each side of the 3rd
and &4th, and usually 4 (range 3-5) on each of the 5tix -
7t segments.

Seement VIII: with irregular tergite and trans-
verse sternite; caudal extension forming a small,

simple lobe; glandular pouca with 2 long, pointed setae,

the protruding part of these being about 4-5 times as

[}

loinz as the section witnir the pouch. Small 2th tergite

¢

present. Ante-anal setae: 4-3 (5.8) f.s. and an

occasional ii.s. Fosterior margin with 3-4 {(3.1) h.s.
on eacin side.

Senital sepgment: Penial sheath of medium length,

about 2/2 - 1/5 total body length (ratio 1:4.5-4.92,
Av. &.7),314-342 (332) p long and 23-36 (32) p wide;
lateral sclerotizations narrowly joined anterior to
amis; basal rod about 1% times as long as aedeagus,
extznding anteriorly from base of aedeagus to between

¥ and % of the length from the base of the latter to
tiie apex of the basal membrarious areag apex of sheath
withiout membranous extensions. The area from base of
sheatih to tip of aedeagus with 27-37 (32) small

setae; a cluster of small sensilla occurring ventrally
near apex of sheath. Aedeapus short (&8-8C, av.75 p
long), penial sheath and basisternum longer, the

ratics being 1:4.1-4.2 (4.5) and 1:1.57-1.94(1.74

respectively.
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lMaterial examinead: 1C specimens, bred in the laboratcry

from material collected by myself on leaves of Agrostis
tenvis Sibth, at Imperial College Field Station, Silwood
Park, Sunninghill, Eerks; males emerged during
September, 1%932; the species was found to be bivoltiune
in the field.

Comparative notes: Tnils species can readily be separated

from Exiopeltis festucae by the trifurcate apex of the

cranial apoplysis, the presence of lateral arms of the
nid cranial ridge and the less developed median ridge
o the mesosternum, In addition, the posttergital
region, and the anterior arms and membranous area of

the mesoscutum are weakly reticulated.



176
GEIi., LUZULASPIS (Figs. 15 and 37)

14. LUZULASPIS LUZULAE (DUFLUR)

Living specimens light reddish brown; short,
slender with comparatively long antennae and short legs;
with many setae on the body and appendages. When
mounted, total body length 1020-125C (1141) p; width
at masothorax 240-270 (255) p. Wing expanse 2090-235C
(2213) n.

fdead: subconical in dorsal view, in lateral view
flat, not obliquely elongated dorsoventrally, antero-
dorsal bulge not pronounced; length from apex to
pronotal ridge 148-179 (154) p, width across genae

1£7-182 (175) p. liiedian crest sclerotized, distinctly

polygonally reticulated, with 7-10 (8.7) hair-like
dorxsal head setae. Midcranial ridge dorsally absent;
vantrally reduced to a shorter or longer median bar
with lateral arms, surrounding area not sclerotized,
but showing distinct polygonal reticulation. Genae
large, weakly sclerotized, with distinct polygonal
reticulation, without setae. Eyesg: two pairs, small,
subequal; corneae of dorsal eyes 14-17 (15) p in
diameter and 4.¢-4.5 (4.2) times as much apart; those
of the ventral eyes 15-20 (16) p in diameter and 2,2-

2.5 (2.3) times as much apart. Ccellus small. Gcular

sclerite well sclerotized, distinctly polygonally
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reticulated throughout. Preocular ridees long, the
ridges of each side ventrally meeting or almost meeting

each other medially. Postocular ridge well developed,

but tapering dorsally. Interocular ridge broadly

joining pre- and postocular ridges below ocellus.

Dorsal ocular setae absent. Ventral head setae:

11-3C (25) f£.s. and 84& (10) h.s. arranged in a broad
band on anterior part of ocular sclerite, frequently
with some (C-6, av 2.6) f.s., occurring in the area
anterior tc the sclerite and occasionally with a seta
just behind anterior level of eyes; a pair of median
h.s., in the middle of the band distinctly longer than

the rest. Preoral ridge absent. Tendon-like apodeme

saort. Cranial apophysis long; apex truncate, occas-

lonally bifurcate, extending to around the level of
the anterior margin of the ventral eyes. tlouth

cpening irregular. Anterior tentorial pits present,

situated anterolateral to mouth opening.

Antennae; lC-segmented; filiform; 722-9C1 (822)
p long, i.e. longer than half body length (ratio 1:1.28-
1.58, av. 1.39), longer than posterior leg (ratio 1:1.36-
1.40, av. 1.38), and longer than penial sheath (ratio
1:4,35-5.02, av. 4.87). Scape: 36-45 (41) u long and

G-4{ (38) u wide, with 3 h.s. and occasionally one f.s.
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Pedicel: with weak, polygonal reticulation: 42-4% (45)
u long and 31-34 (33) p wide; with 5-1C f.s., 1-5 (3.3)

h.s., and a sensillum placodeum. Segment III: somewhat

club-shaped, 3.0-3.7 (3.3) times longer than wide (68-
84, av. 75 u long and 23 u wide); with (-2 (C.7) h.s.

and 1-6 (3.3) f.s., the latter of medium length, 1.2~

1.5 (1.4) times louger than width of segment; with

1 or 2 usual basiconica. Segments IV - IX: cylindrical;

lengths of these segments (in p) 114-158 (131), 185~
137 (122), 95-137 (118), 82-1i6 (97), €7-82 (74) and
57-72 {&3) respectively, widths varying from 15 to
23 p, with 9th segment somewhat wider than proximal
ones; with 11-24 (18), 13-25 (2¢), 2U-3C (23), 18-28
(22), 13-1% (16) and 12-2C (16) f.s., respectively,

but no h.s.; antennal bristles on 8th and 2th

segment not always distinctly different from the £f.s.

Sesment X terminal part not constricted; 46-61 (54)

p long and 19-23 (2u} p wide; carrying 4-14 (8) f.s.,

3 capitate gubapical setae and 5 antennal bristles

of which the 3 long ones are about % as long as the

segment and the 2 short ones shorter than the f.s.;
with 2 semnsilla basiconica ventrally, one near apex
and the other more proximal.

Thorax: 357-424 (387) p long.

Prothorax: Pronotal ridge strong, though medially
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interruptad by weak sclerctization., Lateral pronctal

sclerites small, without setae. Medial pronotal setae

and pores absent. EOsttergites small, weakly sclerotized,

with irregular wavy strictions, without setae. Pleural

structures typical for family. Sternum with transverse

ridge narrowed medially, median ridge represented by a
short basal stalk, and triangular sclerite weakly
sclerotized, with lines arching latero-anteriorly from
basal stalk; a small apepiiysis sometimes present

anterior to this sclerite. Anteprosternal setae

frequently absent, but sometimes up to 2 present on

eac’s side; prosternal setae (-25 (14.4) but usually

12-21 £.s5, and <=1 (G.5) h.s. none of these occurring

anterior to spiracles.

liesothorax: Iesoprephragma short, with shallow

emargination. Erescutum about twice as wide as long
{(av. 11% and SC p respectively); anterior margin
curved; laterally bounded by stvong prescutal ridges

and posteriorly by the prescutal suture; slightly more

heavily sclerotized medially; polygonally reticulated.

Scutum: Median membrangus area: subrectangular:

42.72 (6C) J long and 1.42-1.92 (1.70) times as wide
(width 27-114, av. 102 p) with 3-8 (4.7) n.s. Anterior
arms of scutum irregularly reticulated. Scutellum

29-34 (32) p lowg and 95-114 (102) p wide, the ratio
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being 1:3.0-3.8 (3.4): tubular, with small ventral
foramen; wusually without setae. Fostnotum with
anterior margin irregular, weakly sclerotized, and
partly overlapped by the metathoracic fold: gggtnotal
apophiysis and postalare well developed, the latter

densaly reticulated distally. Iilesopostphragma short

withx shallow emargination. liesopleuron: Mesopleural
ridge strong, not interrupted above coxal articulation;

pleural apophysis and pleural wing process well

developed, the latter joined with episternum by a

narrow basalare. _Subalare small. Episternum without

polygonal reticulatior; subepisternal ridge broadening
ventrally, but below membranous cleft indistinct and
only marked by a band of darker sclerotization. Epimeron
very small., Lateropleurite partly bounded anteriorly by

an exteusion from marginal ridge. Basisternum: large,

about 1£3 p wide and 91 u long, i.e. 1.26-1.72 (1.52)
times longer than membrancus area of scutum; with
strong median ridge and bounded by strong marginal and

precoxal ridses. Setae absent. Furca well developed.

mesothioracic spiracle with well developed peritreme;

postmesostizmatal setae absent. Tegula small, membranous

bulze with a small weak sclerite posteriorly and with

1-5 (2.8) n.s. Third axillary wing sclerite with a

small, rounded ventral projection at its base.

Additional sclerite weak, but distinct. Antemetastigmatal
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setae absent.

vietathorax: Metanotum with posterior margin

thickened throughout; suspensorial sclerites absent.

Postnotum large, transverse, weak or interrupted medially.

Metalergal setae: one h.s. on each side. Pleural ridse

coiisidzrably reduced, extending ouly a short ‘distance

above coxal articulation. Episternum reduced to a small

subtriangular plate; gpimeron produced posteriorly.

Metathoracic spiracle similar to mesothoracic one.

Dorsostigmatal setae absent. Postmetastigmatal setae

G-14 (1C) f.s. and ¢-2 (C.7) h.s. Metasternal plate
weak, but more heavily sclerotized around anterior

margin. Anterior metasternal setae: 15-23 (139) f.s.

and no h.s.; posterior wmetasternal setae: 7-19 (13)

£.5.

Wings: hyaline; long (21C-105¢, av.989 p) and
narvow (2925-35(, av. 332 H wide), the ratio width to
length being 1:2.80-3.01 (2.9C); alar lobe and alaxr

setae absent. Haltereg absent.

Legs: ghort and moderately slender, all 3 pairs
subequal in size, the fore legs being only slightly
shorter; the ratio length of hind leg to body length

is 1:1.89-2.C1 (1.98). Length of segments of leg (in p):
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Leg ¢Coxa Troc- Femur Tibia Tarsus Claw Total
hanter

1  43-57 6l-7v 125-152 186-217 76-921 26-28 518-59%
(455 (£5) (L4C) (2u3) (82) (27) (55%%)

11 42.80 62-72 129-148 1856-219 84-8% 26-28 54U-GlE
(54) (&%) (139) (2c8)  (88) (27) (578)

111 45-57 G1-68 125-152 190-224 8C-87 25-27 536-613
€52) (&5) (14Q) (239) (84) (26) (577)

Coxae: with 10-17 f.s5. and 10-18 h.s.; fore coxa
without coxal bristles; apical seta long, about as long

as trochanter. Trochanters: 21-24 p wide; with & oval

sensilla, 7-12 (9) f.s. and 7-9 (7.6) h.s., the latter
including 2 minute setae near basal ridge, one small
seta on the outer margin and a long apical seta which,
on the fore trochanter, is 1.7-2.2 (1.9) times as long
as width of trochanter. Femora: of medium width (3C-34)p
the ratio width to length of hind femur being 1:4.1-5.C
(4.3): each with 8-1% f.s. and 2-17 h.s. Tibiae:

17-23 u wide, the ratio width to length of hind tibia
being 1:9.1-11.5 (10.5); each with 20-3% h.s. and 8-22
f.s., the latter about 1% times longer than width of
tibia: with apical spur of about the same size on

all tibiae. Tarsi: 19-21 p wide, hind tarsus 4.0G-

4.3 (4.2) times longer than wide; each with 2-6 f.s.
and 17-23 h.s.; tarsal digitules subequal, slightly
longer than claw. Claws distinctly longer than width
of tarsus, slightly curved, with a small denticle

near tip; wungual digitules subequal, about as long

as claw.



Abdomen: 350-5C5 (43C) p long and 200=26C
(227} p wide.

Segments I - VII: tergites represented by a weak

sclerite on or near anterior margin of each segment;
sternites consisting of a weak transverse sclerite

on the 2nd and 3rd segments, a small sclerite on each

side of the 5th and 5th, and a transverse plate on the

7th segment, Caudal extension of 7th segment small,

rounded and weakly sclerotized latero-ventrally.

Dorsal setae: f.s. occasionally present on the lst

(¢ - 2, av. C.6) and 5th - 7th segments (up to 3);
usually one h.s. on the lst and on each of the 4th -

7th segments. Pleural setae: absent on the lst, 2nd

and usually on the 3rd segments, on the 4th to 6th

segments consisting of dorsopleural setae: usually

2 h.s., on each of the 4th - 6th segments, and ventro-

pleural setae: usually one h.s. and occasionally one

f.s. on the 5th and 6th segments., Segment VII with
4-11 (8) f.s. and 3-5 (4) h.s., some of the posterior
h.s. somewhat longer than rest. Ventral setae: 3-14

(2), 3-14 (9), €-9 (3.7) ©¢-7 (2.6), 0-6 (3.3) and

1-9 (4.9) f.s. respectively; h.s.: none on the 2nd,
usually one on zach side on the 3rd and 4th, and

usually 4 on each of the 5th - 7th segments.
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Segment VIII: with weak tergite and transverse
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sternite; caudal extension forming a small simple lobe;

glandular pouch absent, replaced by a shallow depression

and one long pointed seta. No 9th tergite observed.

Ante-anal setae absent, but 2-6 (3.9) small, circular

pores. Posterior margin with 2-4 (3.¢) h.s. on each
sidz, one of these situated more laterally on convex

bulge.

Genital segment: Penial sheath short, about 1/5th

to 1/7th total body length (ratio 1:6.,1-7.3, av. 6.7)
152-18¢ (173) p long and 30-38 (34) u wide; lateral
sclerotizations narrowly joined anterior to anus;
basal rod about as long as aedeagus, extending anter-
iorly from the base of the aedeagus to between % and %
of the distance to the apex of the basal membranous
area; apex of sheath without membranous extension.
The area from base of sheath to tip of aedeagus with
18-26 (22) small setae; a cluster of small sensilla
occurring ventrally near apex of sheath; Aedeagus
short (4.-53, av. 46 u long), penial sheath and basis-
ternum longer, the ratios being 1:3.2-4.3 (3.8) and

1:1.57-2.29 (1.97) respectively.

Material examined: 1l specimens, bred in the

laboratory from material collected by myself on Luzula
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campastris (L.) at the Imperial College Field Station,

Silwood Park, Sunninghill, Berks., males emerged during

May, 1962; the species was found to be bivoltine in the

field.,
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LGLISIA GUCUP

GEi, INGLISIA

INCLISTA THECBRCMAE HEWST. (Figs. 16 and 38)

A medium-sized and moderately robust species,
with comparatively long antennae and moderately long
legs; with numerous setae on the body and appendages.
When mounted, total body length 161C-179C (171C) pj
width at mesothorax 37{-420 (399) p. Wing expanse
287¢-3270/3C32) p.

Head: subconical in dorsal view; in lateral
view obliquely elongated, with the anterodorsal bulge
somewhat pronounced; length from apex to pronotal
ridge 209-262 (245) p, width across genae 251-277

(266 H. ledian crest well sclerotized, especially

around the posterior margin which is obtuse; weakly
polygonally reticulated; with 4-11 (7.2) fleshy and

10-14 (13) hair-like dorsal head setae. Mideranial

ridge: dorsally absent; ventral part with median

bar reduced posteriorly, the latesral arms widely
diverging, and the surrounding area weakly sclerotized
and reticulated. Cenae large sclerotized, not ret-
iculated; each with 5-11 (7.0) fleshy and (-4 (1.2}

hair-like genal setae. Eyes: four pairs; dorsal

and ventral pairs large, subequal; lateral pairs

large, only slightly smaller than dorsal and ventral
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eyes, subequal; céﬁeae of dorsal eyes 32-37 (35) =
in diamster and 1.6-2.1 (1.8) times as much apart;
those of the ventral eyes 3C-36 (34) p in diameter
and {.&-0.,8 (C.7) times as much apart. g{cellus

small, (cular sclerite weakly sclerotized; reticulated

only dorsally and between and anterior to the ventral

eyes. Preocular ridee with ventral part not extending

far below articular process. Postocular ridze well

developed throughout; below the ocellus the ridge
splits up, completely enclosing the ocellus. Inter-

ocular ridge absent, apparently represented by a small

posteriorly directed process below the articular

process of the preocular ridge. Dorsal ocular setas:

on =ach side £=-3 (1.7) f.s. and occasionally one h.s;

ventral nead setae: 18-27 (23) f.s. and 7-11 (2) h.s.,

of which 1-4 (2.0) f.s. and G=-3(1.1) h.s. occur
anteriorly, around the midcranial ridge, and 1-4 (3.v)
f.s. and -2 (1.0) h.s. between and behind the ventral

eyes. Preoral ridge present., Tendon-like apodeme long.

Cranial apophysis of maedium length; apex bifurcate,

not reaching level of anterior margin of ventral

eyes. Mouth opening irregular. Anterior teptorial
pits absent.

Antennac: 1C-segmented; filiform; 9C3-1047
(98¢) p long, i.e. longer than half body length

(ratio 1:1.67 - 1.82, av 1,73), longer than posterior



leg {(ratio 1:1.07-1.13, av. 1.18) and longer than
penial sheath (ratio 1:2.53-2.78, av. 2.538). Scape:
46-53 (475 u long and 42-53 (51) it wide, with 3 hk.s.
Pedicel not reticulated, 38-43 (43) p long and 34-38
p wide, with 1-4 (2.0) f.s., 4-9 (5.3) h.s, and a

seinsillum placodeum. Segment II1 somewhat club-

shaped, 3.5«4.5 (4.J) times longer than wide ; with
1-4 {2.2) h.s. and 6-12 (1C.1) f.s., the latter of
medium width, €.8-1.1 (C.9) times as long as width of
segment; with 1-3 usual sensilla basiconica.

Seomeunts IV - IX: cylindrical; lengths of these

segments (in P) 114-141 (127), 114-137 (127), 125-
152 (138), 116-129 (1208), 8%-122 {1U5) and 76-95 (82)
respectively, all of about the same width, varying
from 17 to 25 u; with 22-25 (24), 22-30 (25), 22-34
(28), 26-28 (24), 17-27 (21) and 15-21 (17) f.s.,

respectively, and occasionally each with one or two

distinectly tnicker than f.s. Segment X: terminal

part not constricted; 76-97 (90) u long and 42-45

(43) u wide; carrying 9-16 (12.5) f.s., 2 capitate
H > g ’ 1%

subapical setae and 5 antennal bristles of wihich the

3 long ones are less than half as long as the segmeut
and the 2 shorter ones not distinctly different from
the £.s.; with 2 sensilla tasiconica ventrally, one

near apex and the other more proximal.

I32



Taoxax: 562-635 (8L0) u long.

Prothorax: Pronotal ridee strong but medially

interrupted by weak gclerotization., Lateral pronotal

sclerites small, without seta. iledial pronotal setae:

occasionally cne or two h.s. Zosttergites very small,

I8a

without striaticiis and without setae., Pleural structures

typical for the family. Sternum with transverse ridge
strong, median ridge reduced to a short basal stalk and
triangular sclerite bearing numerous small projections.

Anteprosternal setae absent; prosternal setae: 5-11

(7.8) f.s. and -2 ({.9) h.s., the setas not cccurring
in front of spiracles.

Mesothorax: Mesopostphragma with shallow

emargination. Prescutum about twice as wide as long
{av., 171 and 9C 1 respectively); anterior margin
almost straight; laterally bounded by the prescutal

r'.dges and posteriorly by the prescutal suture;

slightly more heavily sclerotized medially but not

reticulated. Scutum: Median membranous area:

subrectangular; §1-8C (70) p long and 2.16-2.88 (2.51)
times as wide (width 155-179, av. 171 P); with 3-15
(G.8) £.s. and 7-15 h.s. Scutellum: 53-8C (70) p
iong and 144-175 (163) j wide, the ratio being 1:2.1-
2.9 {2.4); not tubular, Postnotum with anterior

margin irregular and usually partly overlapped by



the metaipracic fold; postnotal apophysis and

postalare well developed, the latter densely reticulated

e v

distally. lMesopostphragma with deep emirgination.

Mesonleuron: DMesoplewu:al ridge strong, not inter-

ruptad above coxel articulation., Pleural apophysisg

and npleural wing process well developed, the latter

connected with episternum by a narrow basalare.

Subalere small. Episternum not reticulated; sub-

episternal ridge well developed but below membranous

cleft indistinct and only marked by a band of darker

sclerotization. Epimeron small, Lateropleurite partly

boundad anteriorly by an extension from marginal ridge.

(xi

asisternum: large, about 253 p wide and 162 p long,

» 2.00=2.63 (2.33) times longer than membranous

-
0]

®
area of scutum; median ridge almost completely absent,
represanted by somewhat darker sclerotiz:tion medially
. . . . . .

which sometimes appears ridge-like over short distances;

bounded by strong marginal and precoxal ridges; without

setae. Fur:.a well develeoped. Mesothoracic spiracle

with well developed peritreme; postmesostigmatal setae:

20-28 (24) £.s, and =3 (1.0) h.s. arranged in a band
benind the spiracles and prosternum. Tegula small,
membranous bulge with a weak sclerite posteriorly with

2-3 (4.2) h.s. and occasionally one f.s. Third axillary

wing sclerite with a small ventral projection at its base.
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Additicnal sclerite well defined. Antemetastigmatal

setae; 1-5 (3.8) f.s.

rietathorax: Metanotum with anterior margin strong

medially; gsuspensorial sclerites absent; a small

sclerite occasionally present anterior to postnotum.
Postuotum consisting of two narrow, transverse sclerites
in a tandem arrangement on each side. Metatergal setae:
=2 (.7) £.8. and -2 (¢.8) n.s. on each side. Pleural
ridge considerably reduced, extending only a saort dis-

tance above coxal articulation. Vestigial precoxal

ridee presant. Episternum reduced to a subtriangular

late. Epimeron produced posteriorly. DMetathoracic
P spimeron p P y :

spiracle similar to mesothoracic one. Dorsostigmatal

setae: 1-8 (3.3) f.s. and <-2 {C.3) h.s. Postmetastigmatal

setae: 6-11 (8.,2) f.s. and 4G=5 (1L.7) h.s. Metasternum

represented by a transverse plate. _Anterior metasternal

setae: 13-24 (19) £.s. and U-3 h.s. Fosterior metasternal

setae: 5-16 (8.4) f.s.

~ Wings: hyaline; of medium length (1270-137¢, av.
1333 p) and width (540-58C, av. 581 p), the ratio width
to length being 1:2.33-2.45 (2.38); alar lobe and alar

sctae absent, Halteres absent.

e

cgs: moderately long and slender, with the middle
pair shortest and the fore or hind pair longest; th=
ratio length of hind leg to body length is 1:1.87-1.98
(1.91) Length of segments ( in P):
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Coxa Troch- Femur Tibia Tarsus Claw Total
anter

1 57-81 63-84 224-255 3u8-359 133-164 2¢-25 821-252
(38)  (BO) (2392)  (332)  (148) (22) (888)

11 57-67 §5-78 201-232 285-338 15C-175 23-27 787 9¢1
(843 (71) (217)  (315) (169) (24) (88&0)

III 51-72 7534 201-232 304-357 15G-172 25-29 827-937
(573 (79) (212)  (333) (173) (25) (8%¢%)

Coxae: inner surface of front coxa with small
projectioneg; with 3-7 (5.C) f.s. on the fore and 14-21
on the middle and hind coxa, and both with §-12 h.s.;

fore coxa without coxal bristles; apical seta about

ne

as long as the trochanter. Trochanters: 23-2% p wide;

wvith 5 oval sensilla, 7-15 f.s. and ¢-9 h.s., the latter
including 2 minute setae near basal ridge, one small
sata on outer margin and a loung epical seta which, on
tire fore trochanter is 2.0-2.4 (2.3) times as long as
width of trochanter. Femora: of medium width (35-44 p)
the ratio width to length of hind femur being 1:4.3-
5.4 (5.2); =ach with 18-33 f£.s., and 13-25 h.s. Tibiae;
22-25 y wide, the ratio width to length of hind tibia
being 1: 12.2-15.7 (14.{); with 34-99 setae of which
20-35 are h.s. and 39-68 f.s; the latter about as

long as width of tibia; apical spur on fore tibia
short, about half as long és on the other tibiae.

Targi: 12-27 p wide, and tarsus 5.4-7.8 (7.2) times



longer than wide; each with 12-28 f.s. and as many

n.s.; tarsal digitules subequal, about as long as claw.

Claws: of medium length, about as long as width of

tarsus, upgual digitules subequal, about as long as

claw,
Abdomen: 490-61¢ (558) p long and 320-42C (38¢)
P wide.

Segments I - VIII: tergites on the 2nd and 3rd

segments represented by three small sclerites on the
anterior margin - one medially and one on each side,
and on thz 4tk segment by a small median sclerite.
Pluerally a band of sclerotization extends from the
4th - 7th segments, with a separate small sclerite
situated ventral to this band on each of the 4th - 7th
segments. Sternites on the 2nd - 7th segments repres-
ented by a transverse plate, which is weak or inter-

rupted medially. Caudal extension of 7th segment small,

rounded. Dorsal setae: sometimes one or two f.s. on

the lst segment; wusually one h.s. on each side on

the lst and each of the 5th - 7th segments, Occasionally
also a single h.s. on the 2nd - 4th segments. Pleural
setae consisting of dorsopleural setae: (-3 (L.5), C-2
{C.C) and +-2 (0.8) f.s. on tne 3rd and Gth segments and
¢=1 (&.7) 1, 1, 1-2 (1.2) ¢-2 (1.3) and 1-3 (1.8) h.s.
on the lst - Sth segments respectively, and of

ventropleural setae: G-1 (v.4), -3 (1.5) and u-5




(2.1) f£.s. on the 4th - 6th segments and uv-1 ({.4),
-1 (¢.5), 1-2 (1.2), ¢-1 (£.9) and 1 h.s. on the 2nd -

Cth segments respectively. Segment VII with 3-9 (5.4)

f.5. and 1=3 (3.7) h.s. Ventral setae: 2-15 f.s. on
each ¢f the 2nd : 7th segments; wusually 4 h.s. on each
of the 2nd-5th, and 2 median ones on the &th and 7th
segments.

Segment VIII with small tergite and transverse

sterunits, the latter carrying 7-15 (11) f.s; glandular
pouch with 2 very long pointed setae, the protruding
part of these being 4 - 5 times as long as the section
within the pouch., No 9th tergite observed. Ante-anal
setae: occasionally one or two f.s. and (-4 (1.5)
small h.s. present. Posterior margin with 2-3 (2.5)
f.s. on each side.

Genital segment: Penial sheath of medium length

about 1/5th total body length (ratio 1:4.30-4.8G, av.
4.50), 353-38¢ (371) p long and 34-40 (37) p wide;
lateral sclerotizatiomns not joined anterior to anus;
length of basal rod about 2/5ths of aedeagus and
extending anteriorly from the base of the aedeagus for

3/5 - % of the distance to the apex of the basal membranous
area; apex of sheath without membranous extension. The

area from base of sheath to tip of aedeagus with 28-44
{35) small setae; a cluster of small sensilla occurring

ventrally near apex of shszath. Aedeagus long (350-380
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av. 371 P), penial sheath longer and basisternum shorter,
the ratios being 1:1.9-2,1 (2.0) and 1:C.72-0.93 ({.85),
respectively, |

Yaterial examined: 10 specimens, collected by

%. de Lotto on Pelargonium sp.at Limuru, Kenya on 16.1.53.

Comparative notes: A number of the peculiarities of this

specizs are shared by CerOplastode?Ehiton Green, of which
3 imperfect specimens were available., The most striking
of these are: the presence of & large simple eyes, the
numerous projections on the prosternum, the absence of
tiie median ridge of the mesobasi sternum, the presence
of a pleural band of sclerotization on the abdomen and
the presence of numerous f.s. (about 18 in C.chitonjon
the 8th abdominal sternite. In addition, C.chitoun also
has £.s. on all the regions of the head and prothorax,
on the membranous area of the mesoscutum and all the
regions of the metathorax and abdomen; the setae of
the glandular pouch are also very long, the protrxuding
part being about 4 times as long as the section within
the pouch.

C.chiton differs from I.theobromae in the following

respects: the mideramal ridge is reduced to a Y shaped
sclerotized area ventrally, and sometimes represented

dorsally by a short median ridge on the posterior part
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of the median crest; the postocular ridge is missing
behiind the ocellus; a number of f.s. are situated
beyoud the posterolateral corners of the median mem-
brenous area; the anterior margin of ths mesopostnotum
is exposaed; the tegular bulge carries a large number

(more than 5) f.s.; the postinotum is represented by

a single transverse sclerite; the 8th abdominal

)

sesment carries about 1 £.s.: the apical spur of
(&} 9 by |y

(

the tibia is about the same size on all 3 titiae.
The antennae of C.chiton were not available.
The specimens of C,chiton were collected by G.

Charles on Carica papava in Port Moresby, New Guinea

on 23.,7.59, ard received from D.J. Williams.
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C.CCUS _GRLUP

Gor, CUCCUS

16. CUCCUS KESEERIDUM L. (Figs. 17 and 39)

A short, slender species with comparatively short
antennae and long legs; with numerous setae covering
the body and appendages. When mounted, total body
length 1380-1520 (1450); width at mesothorax 2865-33C
(309) p. Wing expanse 2200-265G (2446)p.

Yead: subconical in dorsal view; in lateral view
obliquely elongated, with anterodorsal bulge pronounced;
length from apex to pronotal ridge 198-239 {(218) p,

width across genae 186-2¢5 (196) p. redian crest

sclerotized and distinctly polygonally reticulated;

with numerous fleshy dorsal head setae and 5-9 (6.8)

hair-like ones. Midcranial ridge dorsally absent;

ventrally narrow but well defined, reaching ocular
sclerite posteriorly, surrounding area showing distinct
polygonal reticulation. Genae large, sclerotized, with
polygonal reticulation; each with 19-29 (23) fleshy
and 3-7 (4.72) hair-like genal setae. Eyes: two pairs,
subequal; corneae of dorsal eyes 21-32 (27) B oin
diameter and 1.0-2.1 (1.3) times as much apart.

Ucellus small. Ocular sclerite well sclerotized

dorsally and laterally, but weak ventrally except
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for an area around the eyes; polygonally reticulated

throughout. Preocular ridge extending only a short

distance below articular process. Postocular ridge

well developed throughout; dorsal and ventral to the
ocellus the ridge usually splits up, with the anterior

branch partly surrounding oce2llus. Interocular ridse

absent, although the area between ocellus and pre-

ocular ridge is strongly sclerotized. Dorsal ocular

setae: 2-8 (4.9) f.s. and C-4 (1.5) h.s. on each side.

Ventral head setae: 75-98 (83) f.s. and 3-4 (3.8) h.s.;

scattered over the ocular sclerite, always with some
(2-14, av. 12) f.s. occurring in front of this sclerite
and with 8-15 (12) f.s. between and behind the eyes.

Preoral ridge present. Tendon-like apodeme long,

Cranial apophysis long; apex deeply bifurcate,

extending to around anterior level c¢f ventral eyes.

Mouth opening irregular, Anterior tentorial pits absent.

Antennae: 1i-segmented; filiform; 576-732 (663)
u long, i.e. shorter than half body length (ratio
1:2.01-2.63, av. 2.26), shorter than posterior leg
{(ratio 1:0.58+06.74, av.C.89) and longer than penial
sheath (ratio 1:2.10-2.43, av.2.27). Scape: 38-46
(43) p long and 27-31 (30) m wide, with 3-4 (3.1) h.s.
Padicel with wavy striestion dorsally; 46-53 (5C) p
long and 27-33 (31)¢wide, with 6-13 (%.7) f.s., 2-7
(4.2) h.s. and with a sensillum placodeum. Segment
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11I somewhat club-shaped, 3.0-3.7 (3.3) times longer
than wide (57-72, av.6U p long and 19-21, av.2U p
wide); with L0-13(1l) f.s. of medium length; 1.3-
1.8 (1.5) times longer than width of segment; with

1-3 usual sensilla basiconica. Segments IV to IX:

cyliidrical; lengtiis of these segments (in F) 84-1L3
(25), 58-91 (8l), 432-76 (67), 68-84L (75), 53-75 (52)
and 55-68 (&60) respectively, widths varying from 15

to 21 p, with distal segments slightly wider than
proximal ones; with 20-25 (22), 18-25 (22), 12-23 (18)
12-23 (20), 15-21 (18) and 13-20 (17) f.s. respectively,
but no h.s.; antennal bristles on 8th and 2th segments

distinctly larger than the f.s. Segment ¥: terminal

N

- % constricted; 57-78 (69) p long and 4%-55 (52)

B wide (near base); carrying 6-9 (7.5) f.s. 3 capitate

subapical setae and 5 antennal bristles of which the

3 lomng cnes are about ac long as the segment and the
2 short ones about half as long as the f.s.; with 2
sensilla basiconica ventrally, one near apex and the
other more proximal.

Thorax: 448-54C (516) p long.

Prothorax: Pronotal ridge strong, but medially

interrunted by weak sclerotization. Lateral pronotal

sclerites small, without setae. riedial pronotal setae:



2 h.s.; widely separated, with ¢-1 (C.4) circular

pores near each., Posttergites relatively large,

with irregular wavy striation and with 4-13 (8.3)

fleshy posttergital setae occurring on or behind the

sclerite on each side. Pleural structures typical for

the family. Sternum with strcng transverse and median
ridge and a small oval sclerite; the area on each
side ¢f the median ridge showing distinct polygonal

reticulation. Anteprosternal setae: 1-4 (3.2) fi.s.

scattered over the sternal area and spreading into
the area anterior to the spiracles, and usually with
one h.s. (-2, av.0.9) on each side of median ridge,

Mesothorax: Mesoprephragma with deep emargination.

Prescutum about twice as wide as long (av. 159 and
3yrespectively; anterior margin strongly curved;

laterally bounded by the prescutal ridges and

posteriorly by the prescutal suture; slightly more

heavily sclerotized medially; with dense irregular

rveticulation., Scutum: Median membranous area:

subrectangular, 99-125 (116) p long and 1.23-1.37
{1.3C) times as wide (width 135-15C, av.l46 p); with
16-32 (24) f.s. and 11-15 (13) h.s. Scutellum: 34-42
(38) p long and 141-160 (154) p wide, the ratio being
1:3.8=4.2 (4£.0); tubular with a small ventral foramen;

setasz absent. Postnotum with anterior margin weakly

Ic4
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sclerotized, irregular and exposed; postnotal apopliysis
and postalare well developed, the latter densely retic-

ulated distally and without setae. Mesopostphragma®

with deep emargination., Mesopleuron: Mesopleural ridge

strong, not interrupted above coxal articulation; pleural

apopuysis and pleural wing process well developed.

Basalare vestigial, incorporated into pleural wing
process, not joining the latter with episternum. Subalare

small. Episternum showing irregular reticulation dorsally

and polygonal reticulation ventrally; subepistermnal ridge

well developed, but below membranous cleft indistinct and
orily markad by a band of darker sclerotization. Epimeron

small, Lateropleurite not bounded anteriorly by an

extension from marginal ridge. Basisternum: large,

about 132 u wide and 147 p long, i.e. 1.20-1.35 (1.27)

times longer than membranous area of scutum; with strong
median vridge and bounded by strong marginal and precoxal
tidges; without setae. Firca well developed., DMesothor-

acic spiracle with well developed peritreme; postmeso-

stigmatal setae numerous, consisting of 52-75 (61) £.s.,

arranged in a broad band behind the spiracles and
prosternum, and with a few on the episternae. Tegula
small, membranous bulge with a small, weak selerite

posteriorly and with 2-¢& (4.2) h.s. Third axillary

wing sclerite with a small, pointed, ventral projection




at its base. Additional sclerite small, well

sclerotized: Antemetastigmatal setae: 3-4 (3.5) f.s.

Metathorax: Metanatum with posterior margin

strong medially; suspensorial sclerites absent;

Postnotum consisting of a small sclerite on each side,

Metatergal setae: 1-5 (3.1) f.s., and usually one (C-2,

av, L.C) h.s. on each side. Pleural ridge considerably

reduced, exteanding only a short distance above coxal

articulation. Vestigial precoxal ridge present.

Episternum reduced to a small sub-triangular plate;

epimeron produced posteriorly. Metathoracic spiracle

similar to mesothoracic one. Dorsostigmatal setae:

10-18 (15) £.s. and occasionally one h.s. Postmeta-

stigmatal setae: 8-14 (12) f£.s. and usually one h.s.;

some £.s. occurring anterior to rest, close behind
spiracles. UMetasternal plate weak and irregular, but
more neavily sclerotized anteriorly. Anterior and

posterior metasternal setas: 39-54 (45) and 12-26 (19)

f.s. respectively.

Wings: hyaline; of medium length (980-1208, av.
197 py, but comparatively broad (width 430-520 av.
481 pn), the ratio width to length being 1:2.19-2.31

(2.27); alar lobe and alar setaec absent. Halteres

absent.



Legs: long and slender, with the fore pair
siiortest and the hind pair longest; the ratio length
of hind leg to body length is 1:1.58-1.65 (1.62).

Length of segments (in P):

Leg Coxa Troch-~ Femur Tibia Tarsus Claw Total
anter

I 38-49 57-72 171-20¢ 291-369 117-152 17-18 692-85C
(458) £G3)  (19C) (341) (13%8) (17.5 (795)

II 59-8C 76-84 163-19G 293-350 127-148 17-19 749-8G4
{75) (81) (180) (322) (140) (18) (814)

IIT 76-84 76-87 178-203 342-395 141-16C 12-20 834-943
(8L) (84) (1°1) (359) (152) (19.5) (8%95)

Coxae: with 10-15 (12) f.s. on the fore and
15-22 on the middle and hind coxa, and each with 7-1C
(7.8) h.s.; fore coxa with 2-3 {2.3) knobbed coxal

bristles; apical seta about % as long as trochanter.
P g

Trocihanters: 15-23 p wide, with 6 oval sensilla, %-15
f.s. and 5-7 h,s., the latter including 2 minute setae
near basal ridge, one small seta on outer margin and
one long apical seta which, on the fore trochanter, is
1.2=-1.4 (1L.3) times as long as width of trochanter.
Femora: very slender, 27-34 u wide, the ratio width to
length of hind femur being 1:5.1-86.7 (G.4); with 27-45
f.s. and 8-14 h,s., Tibiae: 17-21 p wide, the ratio
width to length of hind tibia being 1:18.0-2C.8 (19.1);
with 89-114 setae of which 17-28 are h.s. and 89-114

f.s., the latter about twice as long as width of tibia:
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with apical spur of about the same size on all tibiae.
Tarsi; 17-21 p wide, hind tarsus 7.8-8.4 (8.2) times

longer than wide; with 24-42 f.s. and 13-23 h.s.;

tarsal digitules subequal, somewhat longer than claw.
Cilaws: of medium length a little longer than width
of tarsus; slightly curved, with very small denticle

near tip; ungual digitules subequal, about as long

as claw.
Abdomen: 4UC-49C (448) p long, 230-29¢ (263)
I wide,

Segments I - VII: tergites present on the 2nd

segment only, represented by 3 small sclerites on
anterior margin, one medially and one on each side;
Sternites represented by transverse plates on the

2nd, 3rd, and 5th - 8th segments. Caudal_extension

of 7th segment large, reaching or extending beyond
the level of the posterior margin of the 8th segment,

tapering, weakly sclerotized. Dorsal setae; up to

8, 7, 2, 7, 5 and 3 f.s. on the lst - &th segments
respectively, but none on the 7th; usually one h.s.

on each side of the lst and each of 4th - 7th segments.
Pleural setae consisting of dorsopleural setae: 4-12
(8.1), 2-7 (4.4), €-9 (7.5) 5-9 (5.4), 3-8 (4.8) and
1-& (3.9) f£.s. on the lst - 6th, and C-1 (C.5), C-3
(1.3), 1-3 (2.4), 2-4 (2.4) and C-3 (1.6) h.s. on




199

the 2nd to Sth segments respectively, and of ventro-

pleural setae (sometimes difficult to separate from

dorsopleural group): usually one f.s. on the 2nd and
3rd and up to 5 on the 4th - &th segments, and usually
cne h.s. on the 4th - 5th segments. Segment VII with
14-17 (16) f.s, and 4-5 {(5.3) h.s; some of the posterior
h.s. usually lounger than rest. Ventral setae: 16-21

(17), 14-26 (20), 1125 (16), 12-23 (16), 8-17 (11)

znd 5-12 (2) f.s. on the 2nd - 7th segments respectively;
usually one h.s. on each side on the 3rd and 4th and
4 oun sach of the 5th - 7th segments,

Segiment VIIL: with a weak tergite and transverse

sterunite; caudal extension forming a sclerotized
cylindrical lobe with a large, weakly reticulated
membranous cicatrice posteriorly on the lobe;

glandular pouch with 2 long, pointed setae, the protrud-

ing part of these being about 4% - 6 times as long as
the concealed section. Small 9th tergite present.

Ante-anal setae: wusually 2 strong h.s. Posterior margin

with 2-3 (2.%9) h.s. on each side.

Cenital sepment: Penial sheath of medium length,

about 1/5th total body length (ratio 1:4,8-5.1, av.
4.2), 274-308 (296) p long and 3C-34 (32) p wide;
lateral sclerotizations narrowly joined anterior

to anus; length of basal rod about i’ times that of



aedeagus for about % -~ % of the distance to the apex

of the basal membranous area; apex of sheath with a
small but distinct membranous extension. The area from
tase of sheath to tip of aedeagus with 15-23 (2C) small
setae; a cluster of small sensilla occurring ventrally
nuear apex. Aedeagus short (57-67, av. 62 p long),
penial sheathh and basisternum longer, the ratios being
1:4.5-5.3 (4.8) and 1:2,12-28C (2.39) respectively.

Material examined: 9 specimens, 4 from Laurus

nobilis, collected in Leningrad, U.S.,S.RX., on 11.6.&C

and 5 from %citrus®", collected in Leningrad on 3.11.81;

botih samples received from N.S. Borchsenius.

2

0



17. GEN. B (nr. PULVINARIA) SP. (Figs. 18 and 40)

A moderately long, slender species with comparatively short
antennae and long legs; with numerous setae covering the body and
appendages. When mounted, total body length 1960-2100 (2044)F;
width at mesothorax 3440-3560 (3515)P.

Head: subconical in dorsal view; in lateral view dorsoventrally
elongated, with anterodorsal bulge pronounced; length from apex to
pronotal ridge 289-308 (EOl)F; width across genae 353-385(266)F.

Median crest sclerotized and distinctly polygonally reticulated;

with numerous (10-22, av.1l6) fleshy dorsal head setae and 6-9 (7.1)

hair-like ones. Midcranial ridge: dorsally absent; ventrally narrow

but well defined, reaching ocular sclerite posteriorly, surrounding area
showing distinct polygonal reticulation. Genae large, sclerotized,
with polygonal reticulation; each withk 12-24 (17) fleshy and 3-8 (4.0

hair-like genal setae. Eyes : two pairs, subequal; corneae of dor-

sal eyes 27-30 (28)P'in diameter and 1.5-2.3 (1.9) times as much apart;
those of the ventral eyes 27-30 (29)p in diameter and 1.0-1.8 (1.4)

times as much apart. QOcellus small. Qcular sclerite well sclerotized

dorsally and laterally, but weak ventrally; polygonally reticulated

throughout. DPreocular ridge extending only a very short distance be-

low articular process. Postocular ridge well developed throughout; be-

low ocellus the ridge splits up with the anterior branch partly sur-

rounding ocellus. Interocular ridge absent. Dorsal ocular setae

1-4 (2.3) f.s. and 1-4 (2.3) h.s. on each side. Ventral head setae




45.78 (62)f.s. and 3-8 (5.4) h.s., scattered over the ocular sclerite,
always with some (3-8, av.5.4)f.s. occurring in front of this sclerite
and with 1-8 (4.8) between and behind the eyes (when present in small
numbers situated well behind the level of the anterior margin of the

eyes). Preoral ridge present. Tendon-like apodeme long. Cranial

apophysis long; apex deeply bifurcate, extending to around the level

of the anterior margin of the ventral eyes. Mouth opening irregular.

Anterior tentorial pits absent.

Antennae: 10-segmented; filiform; 979-1094 (lOZS)P long; i.e.
about half body length (ratio 1: 1.86-2.13, av. 1.99), shorter than
posterior leg (ratio 1 : 0.77-0.82, av. 0.79) and longer than penial
sheath (ratio 1:2.67-3.13, av. 2.94). Scape: 57-61 (60)P long and
Lo-45 (42) R wide, with 3 h.s. DPedicel: with distinct polygonal dorsal
reticulation; 65-72 (70)P long and 40-45 (42)P wide, with 9-13 (12)f.s.,

3-6 (4.7)h.s. and a sensillum placodeum. Segment III somewhat club-

shaped, 2.6-3.1 (2.8) times longer than wide (68-84, av. 78P long and
27-30, av. 28y wide), with 11-17 (13) f.s. of medium length, 1.6-2.3
(1.9) times longer than width of segment; with 1-3 usual sensilla
basiconica.

Segments IV-IX cylindrical; lengths of these segments (in P)

205-228 (218), 137-171 (153), 98-129 (113), 95-118 (104), 72-91 (82)
and 65-80 (73) respectively, widths varying from 21 to 27 R with dis-
tal segments slightly wider than proximal ones; with 38-49 (42),
28-35 (32), 24-31 (27), 22-33 (26), 17-25 (21) and 15-19 (17) f.s.

respectively, but no h.s. ; antennal bristles on 8th and 9th segments

distinctly larger than f.s. Segment X : terminal % constricted;
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72-95 (BI)P long and 24-27 (25)F wide (near base); carrying 4-8 (6.1)

f.s., 3 capitate_subapical setae and 5 antennal bristles of which the

3 long ones are about as long as segment and the 2 shorter ones about
as long as f.s.; with 2 sensilla basiconica ventrally, one near apex
and the other more proximal.

Thorax: 730-779 (755)p long.

Prothorax: Pronotal ridge strong, but medially interrupted by

weak sclerotization. lateral pronotal sclerites medium-sigzed, without

setae. Medial pronotal setae occasionally present, consisting of 0-2

(0.6) f.s. and 0-2 (0.6) h.s.; 2-5 (3.6) circular pores present on

each side posterior to pronotal sclerite. Posttergites relatively

large, with irregular wavy striation and usually with some (0-3, av.

1.4) fleshy posttergital setae on each side, occurring on or behind

the sclerite. Pleural structures typical for the family. Sternum

with strong transverse ridge, a strong but interrupted median ridge,

and an oval-shaped sclerite. Anteprosternal setae : 1.3 (2.4) f.s.

on each side; prosternal setae : 15-28 (21)f.s., scattered over the

sternal area and spreading into the area anterior to the spiracles,
and usually one (0-2, av. 1.0)h.s. on each side of median ridge.

Mesothorax : Mesoprephragma with deep emargination. Prescutum

about 1% times as wide as long (av. 219p and 121p respectively); an-
terior margin strongly curved; laterally bounded by the prescutal
ridges and posteriorly by the prescutal suture; slightly more heavily
sclerotized medially; with dense irregular reticulation. Scutum:

Median membranous area: subrectangular; 152-169 (157)u long and

1.40-1.53 (1.45) times as wide (width 213-243, av. 227P); with 7-18
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(11)f.s. and 14-22 (18) nh.s. Scutellum: 65-72P long and 220-247
(229)P wide, the ratio being 1:3.1-3.8 (3.4); tubular, with small ven-
tral foramen; setae absent. Postnotum: with anterior margin weakly

sclerotized, and usually regular and exposed; postnotal apophysis

and postalare well developed, the latter densely reticulated distally

and without setae. DMesopostphragma with deep emargination. Meso-

pleuron: Mecsopleural ridge strong, not interrupted above coxal arti-

culation; pleural apophysis and pleural wing process well developed.

Basalare vestigial, incorporatcd into pleural wing process, not join-
ing the latter with episternum. Subalare small. Episternum showing
irregular reticulation dorsally and polygonal reticulation ventrally;

subepisternal ridge well developed, but below membranous cleft in

distinct and only marked by a band of darker sclerotization. Epi-

meron small. Lateropleurite not bounded anteriorly by an extension

from marginal ridge. Basisternum: large, about 268u wide and 228u

long, i.e. 1.39-1.53 (1.45) times longer than membranous area of scu-
tum; with strong median ridge and bounded by strong marginal and

precoxal ridges; with 2-9 (5.4)f.s. posteriorly on or near median

ridge. Furca well developed. Mesothoracic spiracle with well de-

veloped peritreme; postmesostigmatal setae numerous, consisting of

50-87 (66) f.s., arranged in a broad band behind the spiracles and
prosternum, often with a few on the episternae. Tegula small, mem-
branous bulge with a small weak sclerite posteriorly and with 2--6

(3.1) h.s. Third axillary wing sclerite with a small, pointed, ven-

tral projection at its base. Additional sclerite small, well sclero-

tized. Antemetastigmatal setae: 2-4 (3.1) f.s.
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Metathorax: Metanotum with posterior margin usually strong

medially; suspensorial sclerites absent; occasionally a small scler-

ite visible anterior to postnotum. Postnotum consisting of 2 small

sclerites, one on each side. Metatergal setae: usually 2 h.s. on

each side, one laterally and one more medially, and usually with one

(0-3) f.s. near the lateral h.s. Pleural ridge considerably reduced,

extending only a short distance above coxal articulation. Vestigial
precoxal ridge present. Episternum reduced to a small subtriangular

plate; epimeron produced posteriorly. Metathoracic spiracle similar

to mesothoracic one. Dorsostigmatal setae: 9-19 (13) f.s. and in one

case 2 h.s. Postmetastigmatal setae: 14-23 (18) f.s. and usually

one (0-2) h.s., one or more f,s. occurring anterior to rest, close be-

hind spiracile. Metasternal plate weak and irregular, but more heavily

sclerotized anteriorly. Anterior metasternal setae: 47-78 (63) f.s.

and occasionally one h.s., posterior metasternal setae: 18-41 (27)

f.s.

Wings: hyaline; of medium length (1540-1600, av. 1571 n, but
comparatively broad (720-780, av. 763 n wide), the ratio width to
length beingl2.03-2.14 (2.06); alar lobe and alar setae absent.
Halteres absent.

Legs: 1long and slender, with the fore pair shortest and the
hind pair longest; the ratio length of hind leg to body length is

1:1.51-1.63 (1.56). Length of segments (in p):



Legs Coxa Trochanter Fenmur Tibia Tarsus Claw Total

I 65-80 76-89 304-334 L98-536 194-217 25-30 1180-1286
(7%) (84) (317) (516)  (203)  (28)  (1221)

Ix 99-122 106-116 277-300 490-543 186-209 28-30 1203-1301

(111) (1) (289)  (517)  (197) (29) (1253)

IIT 101-114 11h-125 277-304 53%2-597 200-213 27-31 1277-1382

(111) (117) (290) (560)  (206)  (30) (1314)

Coxae: 16-24 (19) f.s. on the fore and 26-34 on the middle and
hind coxa, and each with 6-12 h.s.; fore coxa with 2-4 (2.6) capi-
tate coxal bristles; apical seta about % as long as trochanter.

Trochanters: 29-34 R wide; with 6 oval sensillaj; with 8-10 (9) f.s.

on the fore and 14-20 on the middle and hind trochanter; with 6-8
h.s. which include 2 minute setae near basal ridge, one small seta

on outer margin and a long apical seta which, on the fore trochanter,
is 1.7-1.9 (1.8) times as long as width of trochanter. Femora: slen-
der, 42-49 P wide, the ratio width to length of hind femur being
1:5.98-6.52 (6.24), with 35-49 f.s., and with 17-28 (22) h.s. on

the fore and 10-18 on the middle and hind trochanter. Tibiae: 23-
27 R wide; the ratio width to length of hind tibia being 1:20.6-22.4
(21.2); with 105-141 setae of which 19-37 are h.s. and 80-107 f.s.,
the latter about twice as long as width of tibia; with apical spur
about the same size on all tibiae. Tarsi: 20-25 2 wide, hind tar-

sus 8.1-9.3 (9.0) times longer than wide; each with 30-46 f.s. and
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13-25 h.s.; tarsal digitules subequal, slightly longer than claw.

Claws: of medium length, somewhat longer than width of tarsus;

slightly curved with a small denticle ncar tip; ungual digitules

subequal, about as long as claw.
Abdomen: 620-700 (676) n long and 370-500 (405) p wide.

Segments I-VII: tergites present on anterior margin of 2nd and

3rd segments, represented by 3 small sclerites - one medially ahd one
on cach side; sternites represented by a transverse plate on the 2nd,

3rd and 5th-7th segments. Caudal extension of 7th segment large,

reaching level of postecrior margin of 8th segment, tapering, weakly

~sclerotized. Dorsal setae: usually a few (0-5, av. 2.2) f.s. on

the 1lst and occasionally one or two on each of the 2nd-5th segments;

usually one h.s. on cach side on all segments. Pleural setae: con-

sisting of dorsopleural sctae: 5-16 (10), 4-9 (5.9), 4&4-11 (7.2),

4-11 (6.8), 2-9 (5.0) and 1-5 (2.6) f.s. on the 2nd-6th, and 0-1 (0.3),
1-3 (1.9), 2-4 (3.1), 2~4 (3.1) and 2-5 (3.2) h.s. on the 3rd-6th

segments respectively, and of ventropleural setae: occasionally one

or two f.s. on the 4th, 0-3 (1.5) on the 5th and 0-5 (2.4) on the
6th, with occasionally one h.s. on the 3rd and usually one on each
of the 4th-6th segments. Segment VII with 10-16 (14) f.s. and 3-6
(4.7) h.s., some of the posterior h.s.vusually longer than rest.

Ventral setae: 17-26 (21), 18-28 (24), 10-21 (16), 9-15 (12), 4-10

(6.7) and 3-10 (6.2) f.s. on the 2nd-7th segments respectively;
usually one h.s. on each side on the 2nd-4th segments and &% on each
of the 5th-7th.

Segment VIII: with weak tergite and transverse sternite;




208

caudal extension forming a geniculate lobe, with a large weakly reti-

culated membranous cicatrix. posteriorly; glandular pouch with 2

long, pointed setae, the protruding part of these being about 2-2)
times as long as the section within the pouch. 8Small 9th tergite

Present. Ante-anal setae: wusually 2 strong h.s., with occasionally

one or two additional small h.s, and with 1-5 (2.5) small, circular
pores. Posterior margin with 2-3 (2.8) h.s. on each side.

Genital segment: Penial sheath short, about %th total body

length (ratio 1:5.6-6.1, av. 5.9), 334-367 (352) p long and 3h-Lo (38)
P wide; lateral sclerotizations narrowly joined anterior to anus;
length of basal rod 1%-2 times that of acdeagus, extending anteriorly
from the base of the acdeagus for about % of the distance to the apex
of the basal membranous area; apex of sheath without membranous ex-
tension. The areca from base of sheath to tip of aedeagus with 23-34
(28) small setae; a cluster of small sensilla occurring ventrally
near apex. Aedeagus short (57-72, av. 70 p long), penial sheath and
basisternum longer, the ratios being 1:4.8-6.1 (5.3) and 1:3.11-3.93
(3.43) respectively.

Material examined: 10 specimens; from leaves of unknown plant;

collected in Goba, Ethiopia on 6.8.62 by members of Imperial College

Expedition; didentification by Dr. K. Boratynski.



18. GEN. PULVINARIA (Figs. 19 and 41)

PULVINARIA ?BETULAE (L.)

A moderately long and robust species, with comparatively short an-
tennae and long legs; with numerous setae covering the body and appen-
dages; wings with a faint purplish tinge between anterior margin and
lst wing vein.  When mounted, total body length 1800-2010 (1885)P;
width at mesothorax 415-460 (434)P. Wing expanse 3070-3320 (3170)p.

Head: subconical in dorsal view; in lateral view dorsoventrally
elongated, with anterodorsal bulge pronounced; length from apex to
pronotal ridge 247-288 (269)u, width across genae 247-266-257)p.

Median crest sclerotized and distinctly polygonally reticulated, with

numerous (20-34, av. 28) fleshy dorsal head setae and 5-8 (6.7) hair-

like ones. Midcranial ridge dorsally weak and irregular; ventrally

narrow, but well defined, reaching ocular sclerite posteriorly, area
surrounding ventral part showing weak polygonal reticulation. Genae
large, weakly sclerotized and without polygonal reticulaticn; each

with 11-28 (20) fleshy and 1-5 (3.0) hair-like genal setae. Eyes:

two pairs, subequal; corneae of dorsal eyes 30-34 (BE)P in diameter
and 1.1-1.8 (1.5) times as much apart; those of the ventral eyes
30-34 (32)p in diameter and 0.6-1.0 (0.7) times as much apart.

Ocellus small. Qcular sclerite well sclerotized dorsally, but weak

ventrally; polygonally reticulated throughout. Preocular ridge ex-

tending only a very short distance below articular process. Post-

ocular ridge well developed throughout; below ocellus the ridge splits




up, with the anterior branch partly surrounding the ocellus. Inter-

ocular ridge absent. Dorsal ocular setae: 0-5 (2.5) f.s. and 0-2

(0.6) h.s. on each side. Ventral head setae: 61-82 (71) f.s. and

b-6 (4.7) h.s. scattered over the ocular sclerite, always with some

~

2-6, av. 4.0) f.s. occurring in front of this sclerite and with 13-18

(1%) f.s. between and behind the eyes. Preoral ridge present. Tendon-

like apodeme long. Cranial apophysis long; apex deeply bifurcate,

extending to around the level of the anterior margin of the ventral

eyes. Mouth opening irregular. Anterior tentorial pits absent.

Antennae: 10-segmented; filiform; 840-901 (871)p long, i.e.
shorter than half body length (ratio 1:2.10-2.23, av. 2.18), shorter
than posterior leg (ratio 1:0.87-0.92, av. 0.90) and longer than
penial sheath (ratio 1:2.30-2.35, av. 2.33). Scape 46-53 (47)p long
and 38-46 (43)p wide, with 3 h.s. Pedicel: dorsal reticulation very
weak or absent; 51-61 (56)F long and 42-49 (45) p wide, with 7-11
f.s., 4-6(5.1)h.s. and a sensillum placodeum. Segment III somewhat
barrel-shaped, 1.9-2.4 (2.1) times longer than wide (57-65 av. 60 u
long and 27-30, av. 29 P wide), with 5-15 (9.3)f.s. of medium length,
1.3-1.5 (1.4) times longer than width of segment, with 2 or 3 usual

sensllla basiconica. Segments IV--IX: cylindrical, lengths of these

segments (in p) 106-182 (144), 110-131 (119), 106-129 (118), 87-103

(95), 76-91 (83) and 68-84 (76) respectively, widths varying from 19
to 27p, with distal segments slightly wider than proximal onesj with
23-44 (31), 25-30 (28), 22-32 (27), 20-30 (2k), 15-20 (19) and 16-18

(18)f.s. respectively, but no h.s., antennal bristles on 8th and 9th

segments distinctly larger than the f.s. Segment X: terminal part
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not constricted; 72-76 (74)} long and 25-29 (26)P wide; carrying

6-11 (8.3) f.s., 3 capitate subapical setae and 5 antennal bristles

of which the 3 long ones are almost as long as the segment and the
2 shorter ones distinctly larger than the f.s.; with 2 sensilla
basiconica ventrally, one near apex and the other more proximal.
Thorax: 650-749 (703) p long.

Prothorax: Pronotal ridge strong, but medially interrupted by weak

sclerotization. Lateral pronotal sclerites small, without setae.

Medial pronotal setae and pores absent. Posttergites medium-sized,

not striated, with 4-13 (7.8) fleshy posttergital setae occurring on

and behind the sclerite on each side. Pleural structures typical for

the family. Sternum with strong transverse ridge, irregular median

ridge and a small triangular sclerite. Anteprosternal setae: 0-6

(2.9)f.s. on each side; prosternal setae: 10-54 (37)f.s. and 0-2

(L)h.s., scattered over the sternal area and spreading into the area
anterior to the spiracles.

Mesothorax: Mesoprephragma with shallow emargination. Prescutum

about 1% times as wide as long (av. 208 and ll9p respectively), anter-

ior margin strongly curved; laterally bounded by the prescutal ridges

and posteriorly by the prescutal suture; slightly more heavily

sclerotized medially, reticulation weak or absent. Scutum: Median

membranous area: subrectangular; 118-125 (123)P long and 1.52-1.67

(1.59) times as wide (width 179-209, av. 196}1); with 15-28 (20)
h.s. but no f.s. Scutellum: 65-68 (67)p long and 179-209 (196)n
wide, the ratio being 1:3.0-3.4 (3.2); tubular, with small ventral

foramen; without setae. DPostnotum with anterior margin irregular,
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weakly sclerotized and either exposed or partly overlapped by the meta-

thoracic fold; postnotal apophysis and postalare well developed, the

latter densely reticulated distally and occasionally with a fleshy

postalary seta. Mesopostphragma with deep emargination. Mesopleuron:

Mesopleural ridge strong, not interrupted above coxal articulation;

pleural apophysis and pleural wing process well developed. Basalare

vestigial, incorporated into pleural wing process, not joining the
latter with episternum. Subalarc small. Episternum without poly-

gonal reticulation; subepisternal ridge becoming broader ventrally,

but below membranous cleft indistinct and only marked by a band of

darker sclerotization. Epimeron small. Latero-pleurite not bounded

by an extension from marginal ridge. Basisternum: large, about 24ku

wide and 212P long, i.e. 1.67-1.78 (1.73) times longer than membranous
area of scutum; with strong median ridge and bounded by strong
marginal and precoxal ridges; without setae. Furca well developed.

Mesothoracic spiracle with well developed peritreme; postmesostig-

matal setac numerous consisting of 58-85 (74)f.s. arranged in a broad

band behind the spiracles and prosternum, with a few occurring on
the episternae. Tegula small, membranous bulge with a small weak

sclerite posteriorly and with 4-8 (6.0)h.s. Third axillary wing

sclerite with a small, pointed ventral projection at its base. Addi-

tional sclerite small, well sclerotized. Antemetastigmatal setae:

2.7 (4.8)f.s.

Metathorax: Metanotum with thickening of posterior margin usually

desclerotized medially; suspensorial sclerites absent; Postnotum

consisting of a small subtriangular sclerite on each side. Metatergal



setae: one h.s. and usually one (0-2, av. 0.9) f.s. on each side.

Pleural ridge considerably reduced, extending only a short distance

above coxal articulation. Episternum reduced to a small subtriangular

plate; epimeron produced posteriorly. Metathoracic spiracle similar

to mesothoracic one. Dorsostigmatal setae: 10-19 (15)f.s. Post-

metastigmatal setae: 19-32 (25) f.s. and 0-2 (1.0) h.s. Metasternal

plate weak and irregular, but somewhat more heavily sclerotized near

anterior margin. Anterior metasternal setae: 50-79 (68) f.s. and

0-4 (1.6) h.s.; posterior metasternal setae: 28-39 (32) f.s. and

occasionally one or two h.s.

Wings: hyaline; of medium length (1320-1470, av. lﬂo%p), but
comparatively broad (width 580-700, av. 637P)’ the ratio width to
length being 2.10-2.27 (2.20); alar lobe and alar setae absent.
Halteres absent.

Legs: short and slender, with the middle pair usually shortest
and the hind pair longest; the ratio length of hind leg to body

length is 1:1.94-2.03 (1.98). Length of segments (in p):

Leg Coxa Trochanter Fenmur Tibia Tarsus Claw Total

I 61-70  80-101  201-243 346-422 137-152 27-29 827-101%
(65) (90) (227) (389) (144) (28) (942)

IT 72-89 91-99 182-21% 357-410 133-148 26-28 870-977
(83) (96) (198) (383) (139) (27) (926)

IIT 76-91 91-112 198-217 376-437 137-160 27-30 918-1034
(83) (103) (206) (403) (149) (29) (972)
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Coxae: 14-24 (21) f.s. on the fore and 25-36 on the middle and
hind coxae, and each with 6-11 h.s.; fore coxa with 2-4 (2.7) knobbed

coxal bristles; apical seta about half as long as trochanter.

Trochanters: 26—31P wide, with 6 oval sensilla, 11-22 f.s. and 6-8
h.s., the lattc¢r including 24 minute setae near basal ridge, one

small seta on outer margin and a long apical seta, which on the fore
trochanter is 1.5-2.4) 2.1) times as long as the width of trochanter.
Feypora: of medium width (39-49P), the ratio width to length of hind
femur being:1l:4,5-4.8 (4.6); with 28-48 f.s. and 7-14 h.s. Tibiae:
21-27F wide, the ratio width to length of hind tibia being 1:16.5-
17.7 (17.0); each with 70-115 setae of which 16-31 are h.s. and 54-89
f.s., the latter about 1% to 2 times longer than width of tibia; with
apical spur of about the same size on all tibiae. Tarsi: 21—23P
wide, hind tarsus 6-7 (6.5) times longer than wide; each with 23-28

f.s. and 10-18 h.s.; tarsal digitules sub-equal, slightly longer

than claw. Claws of medium length, a little longer than width of

tarsus; slightly curved with small denticle near tip; ungual digi-

tules subequal, about as long as claw, with small apical knob.
Abdomen: 570-600 (594)P long and 350-450 (410)p wide.

Segnents T-VII: tergites represented by 3 small sclerites, one

medially and one on each side, on the anterior margin of the 2nd and
5rd segments, and a wezk transverse plate on the 7th; sternites
usually present on all segments, represented by a weak transverse plate
on the 2nd, 3rd and 7th segments, and a weak sclerite on each side on

the 4th-6th. Caudal extension of 7th seguent extending beyond the

level of posterior margin of 8th segment, tapering, weakly sclerotized
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lateroventrally. Dorsal setae: 0-2 (0.F), 0-7 (0.6), 0-1 (0.3),

0-3 (0.9), 0-1 (0.3) and 0-2 (0.3) f.s. on the lst-6th segments re-
spectively; one h.s. on each side on the lst and each of the 4th-7th
segments, and very rarely a single seta on the 2nd and 3rd. Pleural

setae consisting of dorsopleural setae 10-16 (13), 2-6 (4.1), 2-8

(4.2), 2-6 (4.3), 0-4 (2.7) and O-4 (2.1) f.s. on the lst-6th and 0-1
(0.1), 0-3 (1.2), 2-3 (2.6), 2-5 (3.4) and 2-6 (3.5) h.s. on the 2nd-

6th segments respectively, and of ventroplecural setae: 0-2 (0.6) f.s.

on the 6th and usually one h.s. on each of the 3rd-6th segments.
Segment VII with 12-24 (20) f.s. and 4-12 (7.3) h.s.; some of the

posterior h.s. somewhat longer than the rest. Ventral setae : 26-42

(36), 22-33 (27), 11-18 (15), 9-15 (12), 9-16 (12) and 9-12 (11) f.s.
on the 2nd-7th segments respectively; usually one h.s. on each side
on each of the 2nd-4th, and 4 (range 3-6) on the 5th-7th segments.

Segment VIII: with weak tergite and transverse sternite;

caudal extension forming a mammillate lobe, with a small, membranous

cicatrix - laterally; glandular pouch with 2 long, pointed setae,

the protruding part of these being about 2}2-3 times as long as the

section within the pouch. Small 9th tergite present., Ante-anal setae

2-7 (4.4) f.s. and 2 strong h.s. Posterior margin with 2-3 (2.9) h.s.
and an occasional f.s. on each side.

Genital segment. Penial sheath of medium length, about % total

bodylength (ratio 1:4.9-5.3, av. 5.1), 365-388 (375 long and Lo-46
(44)dn wide; lateral sclerotizations narrowly Jjoined anterior to anus;
length of basal rod about equal to 1k times that of aedeagus, extending

anteriorly from the base of the aedeagus for % to % of the distancé to
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the apex cof the basal membranous area; apex of sheath with a very
small mewmbranous extensign. The area from base of sheath to tip of
acdeagus with 22-31 (§§Siﬁﬂgggg§ggﬁ short (72-82, av. 75 p long),
penial sheath and basisternum longer, the ratios being 1:4.9-5.3 (5.0)

and 1:2.56-3.08 (2.83) respectively.

Material examined: 7 specimens, collected by D.J. Williams on

Salix sp. in Newcastle-on Tyne, England during 1950.

In addition 10 specimens, received from Z. Kawecki (collected
on Ribes sp. during August, 1962 in Warsaw, Poland) as Pulvinaria
? ribesiae Sign., were examined.

There are no distinct structural differences between the males of
these two samples, and the various measurements, ratios and setal
counts all overlappecd. The description given above is based on the
specimens from England and the characteristics of the specimens from
Pcland can be summarized as follows:

Total body length 1760-2160 (1963u). Head: Dorsal head setae
26-51 (34) f.s. and 5-10 (7.9) h.s.; dorsal ocular setae 0-7 (3.6)
f.s. and 0-3 (0.9)h.s.; ventral head setae 54-108 (84) f.s. and 5-7
(6.1)h.s. of which 5-9 (6.6)f.s. occur in the arca anterior to the
ocular sclerite and 17-25 (21) between and behind the ventral eyes;
genal setae 18-30 (23) f.s. and 2-9 (4.6) h.s.; antennae 809-999
(887)P long, length in relation to body length 1:2.08-2.37 (2.23).
Thorax: Medial pronotal setae absent; posttergital setae 0-8 (2.3)
f.s. and 1-3 (2.1)h.s.; median membranous area of scutum 122-141
(128)pu long and 205-239 (223)p wide (ratio 1:1.62-1.88, av. 1.74),

with 14-30 (21) h.s. setae; fleshy postmesostigmatal setae: 67-84 (76);
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antemetastigumatal setae 3-9 (5.2)f.s.; dorsostigmatal setae: 9-19 (13)
f.s.; postmetastigmatal sctaec: 16-28 (23) f.s. and O-4 (1.8) h.s.
ones; anterior and posterior metasternal setae: 53-89 (79) and 37-54
(44) f.s. respectively; wings 1340-1440 (l4lo)p long and 610-670 (642)
A wide; front coxa with 2-4 (3.0) knobbed coxal bristles. Abdomen:
Pleural setae on segment VII: 13-29 (22) f.s. and 3-8 (5.6) h.s.;
fleshy ventral setae on segments II-VII 33-56 (41), 23-49 (35), 18-26
(20), 13-27 (17), 10-17 (14) and 5-16 (11) respectively; penial

sheath 353-384 (367)P long, length in relation to body length 1:5.15-

5.63 (5.41); aedeagus 72-82 (77)F long.
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19. PULVINARIA ACERICOLA (WALSH & RILEY) (Figs. 20 and 41)

A moderately long, robust species with comparatively short an-
tennae and legs; with numerous setae covering the body and appendages;
wings with a faint purplish tinge between the anterior margin and first
wing vein, When mounted, total body length 1670-1890 (1786)P; width at
resothorax 420-480 (458)p. Wing expanse 2840-3140 (2978)y.

Head: subconicad in dorsal view; in lateral view obliquely elong-

ated, with anterodorsal bulge pronounced; length from apex to pronotal

ridge 228-293 (260)P, width across genae 251-266 (257)p. Median crest
sclerotized and distinctly polygonally reticulated, with numerous

(19-43, av. 30) fleshy dorsal head setae and 1-7 (5.2) hair-like ones.

Midcranial ridge: dorsally weak and irregular; ventrally narrow, but

well defined, reaching ocular sclerite posteriorly, area surrounding
ventral part showing weak polygonal reticulation. Genae large, weakly
sclerotized, but showing distinct polygonal reticulation; each with
16-31 (23) fleshy and 1-9 (4.2) hair-like genal setae. Eyes:
two pairs, subequal; corneae of dorsal eyes 27-34 (Bl)p in diameter
and 1.7-2.4 (1.9) times as much apart; those of the ventral eyes
27-34 (BO)P in diameter and 0.9-1,4 {(1l.1) times as much apart.

Ocellus small. Qcular sclerite well sclerotized dorsally, but weak

ventrally; polygonally reticulated throughout. Preocular ridges

extending only a very short distance below articular process. FPost-

ocular ridge well developed throughout; below the ocellus the ridge

splits up with the anterior branch partly surrounding the ocellus.
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Interocular ridge absent. Dorsal ocular setae: 0-6 (2.3) f.s. and

0-2 (0.5):h.s. on.each sidé. Ventral head setae: 70-90i(80):f.s« and;

4.7 (4.8) h.s., scattered over the ocular sclerite, always with some
(-7, av. 4.8) f.s. occurring in front of this sclerite and with 10-15

(12) f.s. between and bekind the eyes. Preoral ridge present. Tendon-

like apodeme long. ‘ Craniﬁl-aﬁophjsis long;A apex deéply bifurcate,

extending to around the anterior margin of the ventral eyes.' Mouth

opening irregular. Anterior tentorial pits absent.

Antennae: lO—segmentea; filiform; 733-828 (794)P long, i}e..
shoréerﬁfhan‘;aif body length (fatio 1:2.08-2.45, av.{2.é4), shorter
tﬁaniposterior ieg kratio 1:0178—0.81, év.£6.80j andbionger than peniél
shéath (ratic 1:2..4-2.35, av. 2.20). Scape: 46-53 (49)P long and
34—46.i41)y wide;vwith 3 h.s. Pedicel: with distinct pol&gonal dorsal
feticulﬁtion; 53—65 (61)9 long and 38-46 (43)P Wide;. with 10-15 (12)

f.s., 3-5 (4.0)h.s.vand a sensillum placodeumn. Segment III somewhat

barrel-shaped, 2.1-2.3 (2.2) times longer than wide (57-72. av. 64P'
long and 23-29, av. 26u wide); with 9-19 (12) f.s. of medium length,
1.641.8"(1.75.times longer than width of ségmeh%;" with 1 to 3 usual

sensilla basiconica. Segments IV « IX: cylindrical; lengths of these

seguents (in p) 110-133 (122), 95-133 (1i4); 87-118 (106), 80-122 (94),
57-72 (66) and 53-65 (59) respectively, widths varying from 21 to 29p,
with distal segmenté slightly wider than proximal ones; with 19-31
(25), 23-36 (29), 20-35 (27), 21;27 (2k), 17-25 (22) and 14-21 (17) f.s.

respectively, but no h.s.; antennal bristles on 8th and 9th segments

Hiétinctly”larger than f.s. Seguent at terminal part not constricted;

53-68 (59)P long and 22-29 (ZB)P wide; carrying 6-13 (10) f.s., 3
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capitate subapical sectae and 5 antennal bristles of which the 3 long

ones are about % as long as the segment and the 2 shorter ones about
%2 as long as the f.s.; with two sensilla basiconica ventrally, one
near apex and the other more proximal.

Thorax: 635-741 (687)P long.

Prothorax: Pronotal ridge strong, but medially interrupted by weak

sclerotization. Lateral pronotal scleritcs small, without setae.

Medial pronotal setae and pores absent. Posttergites medium-sized,

with irregular wavy striations and usually with some (0-7 av. 3.9)

fleshy posttergital setae occurring on or behind the sclerite on each

side. Pleural structures typical for the family. Sternum with strong

transverse ridge, weak and interrupted median ridge, and a small tri-

angular sclerite. Anteprostcrnal setae: 2-7 (3.6) f.s. on each

side; prostecrnal setae: 7-19 (14) f.s. and occasionally one h.s.,

scattercd over the sternal area and spreading into the area anterior to
the spiracles.

Mesothorax: Mesoprephragma with shallow emargination. Prescutum

about 1% times as wide as long (av. 218 p and 119 R respectively);
anterior margin strongly curved; laterally bounded by the pre8cutal

ridges and posteriorly by the prescutal suture; slightly more heavily

sclerotized medially; showing polygonal reticulation, which sometimes

tends to be irregular. Scutum: Median membrancus area: subrectangular;

99-139 (124)p long and 1,53-2.04 (1.76) times as wide (width 201-228,
av. 212 p); with 6-20 (14) h.s. and in one case 2 f.s. Scutellum:
65-72 (69) B long and 213-247 (231) p wide, the ratio being§3.0-3.8

(3.4); tubular, with moderately large ventral foramen; without setae.
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Postnotum with anterior margin irregular, weakly sclerotized and either

exposed or partly overlapped by metathoracic fold; postnotal apophysis

and postalare well developed, the latter densely reticulated distally

and without setae. Mesopostphragma with deep emargination. Mesopleuron:

Mesopleural ridge stirong

(o ]

not interrupted above coxal articulation;

Pleural apophysis and pleural wing process well dceveloped. Basalare

vestigial, incorporated into pleural wing process, not joining the latter
with episternum. Subalare small. Episternum usually showing weak

Polygonal reticulation dorsally; subepisternal ridge well developed,

but below membrancus cleft indistinct and only marked by a band of darker

sclerotization. Epimeron small. ILateropleurite not bounded anteriorly

by an extension from marginal ridge. Basisternum: large, about 287P

wide and 214p long, i.e. 1.45-2.00 (1.74) times longer than membranous
area of scutum; with strong median ridge and bounded by strong marginal
and precoxal ridges. Setae absent. Furca well developed. Meso-

thoracic spiracle with well developed peritreme; postmesostigmatal

setae numerous, consisting of 55-79 (66) f.s., arranged in a broad band
behind the spiracles and prosternum, with a few occurring on the epi-
sternae. Tegula small, membranous bulge with a small weak sclerite

posteriorly and with 2-7 (5.0) h.s. Third axillary wing sclerite with

a small, pointed ventral projection at its base. Additional sclecrite

small, well sclerotized. Antemetastigmatal setae: 1-7 (2.9) f.s.

Metathorax: Metanotum with thickening of posterior margin usually

desclerotized medially; suspensorial sclerites absent. Postnotum

consisting of a small transverse sclerite on cach side. Metatergal

setae: one h.s. and usually a few (0-6, av. 2.4) f.s. on each side.




Pleural ridge considerably reduced, extending only a short distance above

coxal articulation. Episternum reduced to a small sub-triangular plate;

epimeron produced posteriorly. Metathoracic spiracle similar to meso-

thoracic one. Dorsostigmatal setae: 10-23 (16) f.s. Postmetastigmatal

setae: 12-25 (16) I.s. and 0-2 (0.8) h.s. Metasternal plate weak and

irregular, but more heavily sclerotized anteriorly. Anterior and

posterior metasternal setae consisting of 58-94 ( 7 7) and 34-49 (38)

f.s. respectively. Wings: hyaline; of medium length (1230~1350, av.
1292 P), but comparatively broad width (660-690, av. 67OP); the ratio
width to length being 1:86-1.97 (1.93), alar lobe and alar setae absent.
Halperes absent.

Legs: moderately long and slender with the fore pair usually
shortest and the hind pair longest; the ratio length of hind leg to

body length is: 1:1.76-1.85 (1.79). Length of segments (in pl:

Leg Coxa Trochanter Femur Tibia Tarsus Claw Total
1 61-72 87-99 205-24% 369-422 118-133 19-25 864-993
(65) (95) (227) (391) (126) (2k)  (928)

11 80-91 99-114 194-220 3%72-418 118-133 23-25 890-991
(86) (108) (208) (391) (125) (24) (941)

III 84-91 106-116 193-228 399-456 125-144 25-30 942-1056

(87) (112) (211) (k22) (135) (27)  (995)

Coxae: 11-24 (18), 18-29 (23) and 22-30 (26) f.s. on the fore,

middle and hind coxa respectively, and each with 7-11 h.s.j; fore coxa
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with 3-5 (4.0) knobbed coxal bristles; apical seta about half as long

as trochanter. Trochanters: 30-38 u widej with 6 oval sensilla;

with 11-16 (13) f.s. on the fore and 10-22 on the middle and hind tro-
chanters, and each with 5-8 h.s., the latter including 2 or 3 minute
setae near basal ridge, one small seta on outer margin and a long apical
seta which, on the fore trochanter, is 1.6-1.8 (1.7) times as long as
the width of the trochanter. Femora: of medium width (41-53P)‘ the
ratio width to length of hind femur being 1:3.9-4.6 (4.2); with 28-47
f.s. and 8-16 h.s. Tibiae: 24—30P wide, the ratio width to length of
hind tibia being 1:13.5-16.6 (14.9); each with 90-118 setae of which
14-22 are h.s. and 72-100 f.s., the latter about 1%-2 times longer than
width of tibiaj; with apical spur about the same size on all tibiae.
Tarsi: 21-27 B wide, hind tarsus 4.3-5.2 (5.0) times longer than wide;

each with 22-32 f.s. and 5-11 h.s.; tarsal digitules subequal, slightly

longer than claw. Claws: of mediun length, length about equal to width
of tarsus; slightly curved, with small denticle near tip; ungual
digitules subequal, about as long as claw.

Abdomen: 450-570 (538)P long and 400-450 (427)p wide.

Segments I-VII: tergites on the 2nd and 3rd segments represented

by 3 small sclerites on anterior margin - one medially and one on each
side, on the 4th segment by a2 small sclerite on each side, and on the
7th by weak transverse plate; sternites represented by a weak trans-
verse plate on the 2nd, 3rd and 7th segments, and sometimes by a small

weak sclerite on each side on the 4th and 6th. Caudal extension of

7th segment large, extending beyond the level of the posterior margin

of the 8th segment, tapering, weakly sclerotized lateroventrally.

‘ [N ‘ . " -



Dorsal setae: a few (up to 4) f.s. occasionally present; usually one

h.s. on each side on the lst and each of the 4th-7th segments but none

on the 2nd and 3rd. Pleural setae consisting of dorscpleural setae:

0-3 (&.4), 1-8 (3.5), 0-9 (3.3), 0-9 (3.6), 4-13 (6.4) and 1-9 (3.9)
f.s. on the 1lst-7th seguents respectively and 0-2 (0.3), 0-2 (1.0),
1-5 (2.8), 0-3 (2.4) and 1-5 (2.6) h.s. on the 2nd-?7th, and of ventro-

pleural setae: one or two f.s. occasionally present on the 3rd and

Lth seguents, and 0-6 (2.0) and 0-6 (2.4) on the 5th and 6th respective-
ly, with usually one h.s. on cach of the 4th-6th segments. Segment VII
with 9-24 (15) f.s. and 4-6 (4.8) h.s.; some of the posterior h.s.

somewhat longer than rest. Ventral setae: 22-42 (33), 20-37 (28),

8-22 (16), 5-19 (12), 5-16 (10), 3-6 (4.6) f.s. on the 2nd-7th segments
respectively; usually nc h.s. on the 2nd, one on each side on the 3rd
and 4th and 4 (range 3-6) on each of the 5th-7th segments.

Segment VIII: with weak tergite and transverse sternite; caudal

extension forming a mammillete lobe with a small, membranous cicatrix

laterally; glandular pouch with 2 long, pointed setae, the protruding

part of these being about 2-3 times as long as the section within the

pouch. Small 9th tergite present. Ante-anal setae: usually a few

(0-5, av. 1.2) f.s. and 2 (0-2, av. 1l.3) strong h.s. present. Posterior
margin with 2-3 (2.7) h.s., on cach side.

Genital segment: Penial sheath of medium length, about % total
body length (ratio 1:4.8-5.2, av. 5.0), 342-369 (357)n long and 38-53

(44)p wide; 1lateral sclerotizations narrowly joined anterior tec anus;
length of basal rod equal to about 1k times that of aedeagus, extending

anteriorly from the base of the aedeagus for }-% of the distance to the



A
oo
(]

apex of the basal membranous area; apex of sheath with a very small
mnembranous extension. The arca fromn base of sheath to tip of aedeagus
with 24-35 (28) small setac; a cluster of small sensilla occurring
ventrally near apex. Aedeagus short (76-95, av. 85 P long), penial
sheath and basisternun longer, the ratios being 1:3.6-4.8 (4.3) and

1:2.26-2.95 (2.59) rcspectively.

Material examined: 9 specimens; collected by T.E. Tabor on Acer

saccharinum L. in Hillsville, Virginia, U.S.A. on 6.5.63; received from

M. Kosztarab, identified by K. Boratynski.

4

Conparative notes: P. acericola can rcadily be separated from

P. ?betulae by the 2 short antennal bristles on the 10th antennal seg-

ment and also by the distinct polygonal reticulation on the pedicel,

gena and mesoprescutun.
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20. GEN. PARTHENOLECANIUM (Figs. 21 and 42.)

PARTHENOLECANTUM COERNI (BOUCHé)

A medium-sized and moderately robust species, with comparatively
short antennae and long legs; with numerous setae on the body and ap-
pendages. When mounted, total body length 1880-2110 (1980)P; width
at mesothorax 390-500 (446)n.  Wing expanse 3030-3400 (3283)n.

Head: subconical in dorsal view; in lateral view obliquely
elongated dorsoventrally, with anterodorsal bulge pronounced; length
from apex to pronotal ridge 239-293 (273)F’ width across genae 258-289

(275)F. Median crest sclerotized and distinctly polygonally reticulated,

with 23-37 (28) fleshy and 16-19 (17) hair-like dorsal head setae.

Midcranial ridge: dorsally absent; ventrally narrow but well defined,

reaching ocular sclerite posteriorly, surrounding area showing distinct
polygonal reticulation. Genae large sclerotized; polygonally reticu-
lated; each with 17-30 (23) fleshy and 7-13 (9.1) hair-like genal

setae. Eves: two pairs, subequal; corneae of dorsal eyes 3h-42 (BB)P

in diameter and 1.2-1.7 (1.5) times as much apart; those of the ventral
eyes 34-42 (38)n in diameter and 0.5-0.8 (0.7) times as much apart.

Ocellus small. OQOcular sclerite well sclerotized and polygonally reticu-

lated throughout. Preocular ridge extending only a short distance be-

low articular process. Postocular ridge usually well developed through-

out, usually with a weak anterior branch below ocellus. Interocular

ridge absent. Dorsal ocular setae: 1-7 (4.1) f.s. and 0-4 (2.0) h.s.

on each side. Ventral head setae: 65-83 (70) f.s. and 7-12 (9.0) h.s.
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scattered over the ocular sclerite, occasionally with one or two f.s.
occurring in front of the sclerite, and with 12-17 (15) f.s. and 0-2

(0.7) h.s. between and behind the eyes. Preoral ridge present.

Tendon-~1like apodeme long. Cranial apophysis of medium length; apex

bifurcate, without central bulge, not reaching the level of anterior

margin of ventral eyes. Mocuth opening irregular. Anterior tentorial

pits apparently absent.

Antennae: 1lO-segmented; filiform; 825-998 <895)F long, i.e.
shorter than half body length (ratio 1:2.06—2.41, av. 2.23), shorter
than posterior leg (ratio 1:0.77-0.89, av. 0.82) and longer than pen-
ial sheath (ratio 1:1.89-2.10, av. 1.95). Scape: 49-61 (55)p long
and 42-53 (#8)p wide, with 3 h.s. ©Pedicel: with distinct, polygonal,
dorsal reticulation; 61-68 (64)p long and 42-49 (46)F wide, with 7-
11 (9.3) f.s., 5-8 (6.0) h.s. and a sensillum placodeun. Segment ITTI:
club-shaped, 2.1-2.4 (2.3) times longer than wide (61-84, av. 66 B
long and 27-34%, av. 28 P wide); with 10-15 (13) f.s. of medium length,
1.1-1.4 (1.2) times longer than width of segment; with 1-4 usual

sensilla basiconica. Segment IV-IX: cylindrical; 1lengths of these

segments (in p) 171-220 (192), 103-141 (114), 99-113 (107), 80-103
(90), 65-84 (73) and 53-68 (59) respectively, all of about the same
width, varying from 21 to 29 p, and with 38-67 (53), 31-46 (36), 32-
s& (36), 27-38 (32), 22-30 (25) and 19-25 (20) f.s., but no h.s.;

antennal bristles on 8th and 9th segments distinctly larger than the

f.s. BSegment X: terminal % somewhat constricted; carrying 7-13

(9.4) f.s., 3 capitate subapical setae and 5 antennal bristles of

which the 3 long ones are about = as long as the segment and the 2

SN I
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shorter ones somewhat shorter and thicker than the fis.3; with 2
sensilla basiconica ventrally, one near apex and the other more proxi-
mal,

Prothorax: Pronotal ridge strong, but medially interrupted by

weak sclerotization. Lateral pronotal sclerites small, occasionally

with ome flesnyv lateral pronotal setza on each side. Medial pronotal

setae avbsent. DPosttergites comparatively large, with irregular, wavy

striation; posttergital setae absent. Pleural structures typical

for the family. Sternum with strong transverse ridge, interrupted

median ridge and swmz2ll triangular sclerite. Anteprostern-

al setae: 1-3 (2.1) f.s. on each side; prosternal setae 19-30 (256)

f.s., scattered over the sternal area and spreading into the area
antericr to the spiracles.

Mesothorax: Mesoprephragma with shallow emargination. Pre-

scutunm lesc than twice as wide as long (av. 223 and 127 n respective-
ly) anterior margin strongly curved; laterally bounded by the pre-

scutal ridges and pnsteriorly by the prescutal suture; slightly wmore

heavily sclerotized medially; polygonally reticulated. Scutum:

Median membranous area:  subrectangular; 118-133 (128) n long and
1.52-2.82 (3.61) times as wide (width 182-236 av. 206 P); with 11-26
(20) h.s., but nc f.s.  Scutellum: 65-87 (74) p long and 198-247
(220) 1 wide, the ratio being 1 : 2.9-3.3 (3.0); tubular, ventral
foramen small; its length usually less than half that of scutellum;
without setae. DPostnotum with anterior margin weakly sclerotized,

irregular, and usually not ovarlapped by the metathoracic fold;

polygonally reticulated dorsally; postnotal apophysis and postalare
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well developed, the latter densely reticulated distally and without

setae. Mesopostphragma with deep emargination. Mesopleuron: Meso-

pleural ridge strong, not interrupted above coxal articulation;

pleural apophysis and pleural wing process well developed. DBasalare

vestigial, incorporated into pleural wing process, not joining the
latter with episternum. Subalare small. Episternum showing poly-

gonal reticulation dorsally; subepisternal ridge well developed, but

below membranous cleft indistinct and only marked by a band of darker

sclerotization. Epimeron small. ZLateropleurite not bounded anterior-

ly by an extension from marginal ridge. Basisternum: large, about

270 p wide and 21k p long, i.e. 1.50-1.82 (1.68) times longer than
membranous area of scutum; with strong median ridge and bounded by

strong marginal and precoxal ridges; without setae. Furca well de-

veloped. Mesothoracic spiracle with well developed peritreme;

postmesostigmatal setae numerous, consisting of 71-98 (89) f.s. and

0-2 (0.9) h.s., arranged in a broad band behind the spiracles and

prosternum. Tegula small, membranous bulge with a small weak sclerite

posteriorly and with 6-8 (7.2) h.s. Third axillary wing sclerite

with a small ventral projection at its base., Additional sclerite

small, well sclerotized. Antemetastigmatal setac: &4-12 (6.5) f.s.

Metathorax: Metanotum with posterior margin desclerotized

medially; suspensorial sclerites absent; small sclerite scometimes

present anterior to postnotun. Postnotum consisting of a small

transverse sclerite on each side. Metaterzal setae: 0-2 (0.8) f.s.

and 0-2 (1.0) h.s. on each side. Pleural ridge considerably reduced,

extending only a short distance above coxal articulation. Vestigial



precoxal ridge usually present. Episternum reduced to a small plate;

epimeron produced msteriorly. Metathoracic spiracle similar to meso-

thoracic one. Dorsostigmatal setae: 5-14 (10.4) f.s. Postmeta-

stigmatal setae: 21-35 (30) f.s. and 0-2 (0.9) h.s. Metasternal

sclerite represented by a weak transverse plate. Anterior and poster-

ior metasternal setae: 76-94 (86) and 31-60 (42) f.s. respectively.

Wings: hyaline; short (length 1330-1510, av. 1439 F) but com-
paratively broad (width 620-740, av. 686 P)’ the ratio width to length

being 1:2.04-2.15 (2.10); alar lobe and alar setae absent. Halteres

absent.
Legs: long and slender, with the fore pair shortest and the hind
pair longest; the ratio length of hind leg to body length is 1:1.74-

1.84 (1.81). Length of segments (in F):

Leg Coxa Trochanter Fenmur Tibia Tarsus Claw Total
I 72-80 99-118 247-285 395-452 125-141 24-29 984-1091
(76) (108) (271)  (429) (132) (26)  (1042)

II 87-95 106-118 22k-262 418-471 137-143 27-30 1003-1112

(92) (112) (24h) (Lhh) (140) (28) (1062)

IIT 95-107 106-122 222-266 L441-479 137.152 27-32 1051-1146

(102) (117) (251)  (465) (144) (29)  (1109)

Coxae: 17-24% (20) f.s. on the fore and 23-43 on the middle and
hind coxae, and each with 10-19 h.s.; fore coxa with 3-4 (3.5)

capitate coxal bristles; apical seta about % - % as long as
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trochanter. Trochanters: with 6 oval sensilla, 12-21 f.s., and 8-11

h.s., the latter including 2 minute setae near basal ridge, one small
seta on outer margin and one long apical seta which, on the fore tro-
chanter, is 2.6-3.4 (3.0) times as long as width of tochanter. Femora:
of medium width (42-53 p), the ratio width to length of hind femur be-
ing 1:4.8-5.7 (5.2); with 36-54 f.s. and 15-27 h.s. Tibiae: 23-30 p
wide, the ratio width to length of hind tibia being 1:15.0-19.1 (16.4);
with 107-153% setae, of which 30-47 are h.s. and 76-110 f,s., the latter
about as long as width of tibiaj; with apical spur of about the same
size on all tibiae. Tarsi: 21-27 p wide, with 13-28 f.s. and 16-26

h.s.; tarsal digitules subequal, somewhat longer than claw. Claws:

of medium length, a little longer than width of tarsus; slightly

curved, with a small denticle near tip; wungual digitules subequal,

about as long as claw.
Abdomen: 520-600 (570) P long and 390-500 (425) P wide,

Segments I-VII: tergites represented by a small sclerite on

each side on the anterior margin of the 2nd and 3rd segments and a
weak transverse plate on the 7th; sternites represented by a weak
transverse sclerite on the 2nd, 3rd, sometimes 6th, and the 7th seg-

ments. Caudal extension of the 7th segment large, reaching or ex-

tending beyond the level of the posterior margin of the 8th segment,

tapering, weakly sclerotized. Dorsal setae: occaslonally one f.s,

on the 1lst and 2nd segments, usually one h.s., on each side on the 1st

and each of 4th-7th segments. Pleural setae consisting of dorso-

pleural setae: 1-7 (3.4), 1-6 (2.5), 1-4 (2.2), 2-6 (3.9), 1-6 (3.1)

and 0-3% (1.4) f.s., and 0-2 (0.9), 0-1 (0.1), 0-1 (0.3), 1-4 (1.8),



0-5 (3.3), 3-5 (3.9) and 2-5 (3.9) h.s. on the lst-6th segments re-

spectively, and of ventropleural setae: 0-3 (1.1) f.s. on the 6th

and usually one h.s. on each of the 4th-6th segments. Segment VII
with 10-17 (15) f.s. and 5-12 (7.3) h.s.; some of the posterior h.s.-

usually longer than the rest. Ventral setae: 30-38 (34), 13-23 (20),

8-18 (15), 5-11 (7.6), 5-14 (7.8) and 4-9 (6.5) f.s. on the 2nd-7th
segments respectively; wusually one h.s. on each side on the 3rd and
bth segments and 4 on each of the 5th-7th.

Segment VIII: with weak tergite and transverse sternite; cau-

dal extension forming a small, sclerotized, papilla-shaped lobe, with

a small, membranous cicatrix laterally; glandular pouch with 2 long,

pointed setae, of which the protruding part is 2%-3 times as long as
the section within the pouch. 8Small 9th tergite present. Ante-anal
setae: 2 strong h.s. which are sometimes forked. Posterior margin
with 3 h.s. on each side.

Genital segment: Penial sheath long, about % total body length

(ratio 1:4.19-4.44, av. 4.38), L456-486 (470) P long and 45-49 (46) R
wide at base of aedeagus; lateral sclerotizations not joined anterior
to anus; length of basmal rod about % or equal that of aedeagus, ex-
tending anteriorly from the base of the aedeagus for about %rd of the
distance to the apex of the basal membranous area; apex of sheath
without membranous extension. The area from base of sheath to tip of
aedeagus with 20-30 (25) small setae; a cluster of small sensilla oe-
curring near apex. Aedeagus short (106-125, av. 114 P long), penial

sheath and basisternum longer, the ratios being 1:3.9-4,3 (4.1) and

1:1.79-2.67 (1.99) respectively.
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Material examined: 8 specimens, collected by Z. Kawecki on Ribes

aureum and Ribes sp. in Warsaw, Poland during January 1962.

In addition, ten specimens were examined from Belgrade, Yugo-
slavia (received from N. Mitic-Muzina, collected on an unknown host
during 1961) and two from Alma-Ata, Kazakhstan, U.S.S.R. (received
from G. Matesova, collected in fruit orchards on 20.4.5} ). These
specimens were all smaller than the specimens from Warsaw, consequently
the measurements of the various structures and the numbers of setae
are somewhat reduced; otherwise they are practically identical. On
the other hand, the specimens that Habib (1956) described from Coton-

easter microphylla Lindl., collected in Wisely, England, were bigger

(2100-2300, av. 2200 P long) in length. It is worthy of note that
the females of this species also show considerable size variation,
due mainly to the influence of the host plant (Habib, 1953 and
Kawecki, 1958a).

The variation in the specimens from Poland, Yugoslavia and the

U.S.S.R. can be summarized as follows (all measurements in P):



Variation in P.

corni from threec localities
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Characters Localities
Warsaw Belgrade Alma-Ata
Total length 1880-2110 1470-1770 1650-1850
(1980) (1660) (1750)
Wing expanse 3030-3400 2470-3110 2950-3130
(3283) (2856) (2540)
HEAD:
Width across genae 258-289 217-274 251-258
(275) (250) (255)
Dorsal head setae : fleshy 23-37 19-46 18-23
(28) (29) (21)
i v " : hair-like 16-19 10-22 19-21
(17) (15) (20)
Genal setae : fleshy 17-30 16-30 21-25
(23) (22) (23)
" " ¢ hair-like 7-13 7-12 10-11
(9) (9)
Diameter of dorsal eyes 3L _Lp 23-34 30-31
(38) (28)
Diameter of ventral eyes 3 Lo 23-36 34
(38) (29)
Ventral head setae : fleshy 65-83% 57-92 69-76
(70) (72) (73)
" " " : hair-like 7-12 (9) 3-7(5) b
Antennal length 825-998 659-827 906
(895) (740)
Antennal length in relation to 1:2.06-2.41 1:2.12-2.33 1:2.04
body length (2.23) (2.24)
THORAX:
Prosternal setae : fleshy 22-39 18-40 13-28
(31) (28) (20)
Median membranous area of scutum:
length: 118-133 84-118 103
(128) (101)
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THORAX (cont.):
Median membranous area of scutum:

width 182-236 135-194 179-190
(206) (173) (184)
scutal setae (hair-like) 11-26 10-22 13-16
(20) (15) (15)
Scutellum : length 65-87 46-65 65-76
(74 (57) (70)
I : width 198-247 144-205 182-205
(220 (184) (194)
Basisternum : length 194-236 156-201 213
(182)
" : width 233-304 194262 266-277
(270) (237) (272)
Postmesostigmatal setae : fleshy 71-98 4485 73-80
(89) (63) (77)
Tegular setae (hair-like): 6-8 L9 7-9
(7.2) (5.7) (8.0)
Antemetastigmatal setae (fleshy): 4-12 2-5 5
(6.5) (3.1)
Dorsostigmatal setae (fleshy) 5-14 5-15 7
(10) (10)
Postmetastigmatal setae (fleshy) 21-35 15-34 18
(30) (19)
Anterior metasternal setae: fleshy 76-94 Lo-82 76
(86) (57)
Posterior metasternal setae: fleshy 231-60 18-45 39-50
(42) (29) (45)
Wing length 1330-1510 1100-1380 1310-1400
(1439) (1260) (1355)
" width 620-740 480-650 650-710
(686) (598) (680)
Ratio width to length 1:2.04-2.15 1:1.10-2.31 1:1.97-2.02
‘ (2.10) (2.18)/ L.EE.OO)
Hind leg : length 1051 1146  832-1098 1064-1139
) (1109) (973) . (1102)
length in relation to body length 1:1.74-1,84 1:1.72-1.77 1:1.62
(1.81) (1.75)

Tibial setae 107-153 8§1-123 101-127
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ABDOMEN:
Pleural setaec on segment VII: fleshy 10-17 11-25 11-14
(1%.9) (19.9) (12.3)
Ventral setae on segment II: fleshy 30-38 13-4 26-31
(34) (25) (29)
Penial sheath : length L56-486 261-410 410-429
(470) (394) (420)
length in relation to body length 1:4.19-4.44 1:32.91-4.3G 1:3.84-4351
(4.38) (4.23) (4.28)
Aedeagus : length 106-125 91-114

(114) (100) 114




21. PARTHENOLECANIUM POMERANICUM (KAW,) (Figs. 22 and h42)

A medium-sized and moderately robust species, with comparatively

short antennae and long legs; with numerous setae on the body and ap-
pendages. When mounted, total body length 1610-1800 (1690) p;  width
at mesothorax 405-450 (418) B« Wing expanse 2590-2910 (2750) P

Head: subconical in dorsal view; in lateral view obliquely elong-
ated dorsoventrally, with anterodorsal bulge pronounced; length from

apex to pronotal ridge 243-277 (261) u, width across genae 247-281

(265) P Median crest well sclerotized and distinctly polygonally
reticulated, with 15-32 (24) fleshy and 10-17 (13) hair-like dorsal

head setae. Midcranial ridge: dorsally absent, ventrally narrow but

well defined, reaching ocular sclerite posteriorly, surrounding area
showing distinct polygonal reticulation. Genae large, sclerotized,
polygonally reticulated; each with 14-24 (19) fleshy and 6-13 (6.9)

hair-like genal setae. Eyes: two pairs, subequal; corneae of dorsal

eyes 23-27 (25) p in diameter and 2.7-3.3 (3.0) times as much apart;
those of the ventral eyes 23-30 (26) B in diameter and 1.1-1.5 (1.3)

times as much apart. Qcellus small. Qcular sclerite well sclerotized

and polygonally reticulated throughout. Preocular ridge extending only

a short distance below articular process. Postocular ridge well de-

veloped dorsally and lateroventrally, but usually weak posteromediallyj
below the ocellus the ridre usually has a weak anterior branch.

Interocular ridge absent. Dorsal ocular setae: 2-8 (4.2) f.s. and

O-4 (1.6) h.s. on each side. Ventral head setae: 44-60 (51) f.s. and

8-15 (9.9) h.s., scattered over the ocular sclerite, occasionally with



a fleshy seta occurring in front of the sclerite, and with 9-16 (13)

f.s. and 0-1 (0.6) h.s. between and behind the eyes. Preoral ridge

present. Tendon-like apodeme long. Cranial apophysis of medium

length; apex bifurcate, sometimes with central bulge, not reaching

level of anterior margin of ventral eyes. Mouth opening irregular.

Anterior tentorial pits absent.

Antennae: 1O-seguented; filiform; 686-758 (730) ﬁ long, i.e.
shorter than half body length (ratio I:2.20-2.54, av. 2.39), shorter
than posterior leg (ratio 1:0.72-0.74, av. 0.73) and longer than penial
sheath (ratio 1:1.92-2.09, av. 2.01). Scape: 49-57 (53) p long and
Lo-4h (L42) p wide, with 3 h.s. Pedicel: with distinct polygonal, dor-
sal reticulation; 49-57 (53) p long and Lo-Lie (43) p wide, with 3-8

(5.1) f.s., 5-9 (6.9) h.s. and a sensillum placodeum. Segment III

club-shaped, 2.0-2.9 (2.3) times longer than wide (53-63, av. 59 A
long and 21-27, av. 26 j wide); with 8-15 (12.8) f.s. of medium length,
1.0-1.% (1.2) times longer than width of segment; with l1-4 usual sen-

silla basiconica. Segments IV-IX: cylindrical; lengths of these

segments (in p) 95-122 (113), 84-11k (97), 93-99 (95), 65-91 (75),

57-78 (66) and 46-57 (52) respectively, all of about the same width,
varying from 19 to 27p, and with 21-33 (30), 22-36 (32), 28-43 (36),
23-3%7 (27), 19-30 (21) and 16-23 (19) f.s. respectively, but no h.s.;

antennal bristles on 8th and 9th segments distinctly larger than the

fleshy setae. Segment X: terminal %rd somewhat constricted; carry-

ing 10-15 (12.2) f.s., occasionally one h.s., 3 capitate subapical

setae and 5 antennal bristles of which the 3 long ones are just more

than half as long as the segment and the 2 shorter ones somewhat shorter



and thicker than the f.s.; with 2 sensilla basiconica ventrally, one
near apex and the other more proximal.
Thorax: 638-688 (660) P long.

Prothorax: Pronotal ridge strong, but medially interrupted by

weak sclerotization., Lateral pronotal sclerites small, with 0-3 (1.1)

fleshy and 0-3 (0.5) hair-like lateral pronotal setae on each side.

Medial pronotal setae: usually one h.s. and occasionally one f.s., on

each side. DPosttergites comparatively large, with irregular wavy

striations; yposttergital setae absent. Pleural structures typical

for the family. Sternum with transverse ridge strong, wmedian ridge
weak and only represcnted anteriorly, and a well sclerotized triangular

sclerite. Anteprosternal setae: O-4 (1.3) f.s. on each side;

prosternal setae: 13-21 (15) f.s. and sometimes one h.s., scattered

over the sternal area and spreading into the area anterior to the
spiracles.

Mesothorax: Mesoprephragma with shallow emargination. Prescutum

less than twice as wide as long (av. 115 and 201 F respectively);

anterior margin strongly curved; laterally bounded by the prescutal

ridges and posteriorly by the prescutal suture; slightly more heavily

sclerotized medially; polygonally reticulated. Scutum: Median

membranous area: subrectangular; 103-118 (111) long and 1.50-1.78
P g

(1.55) times as wide (width 175-182, av. 178 P); with 14-22 (19)
h.s., but no f.s. Scutellum: 53-61 (58) p long and 175-182 (178) P
wide, the ratio being 1:2.9-3.8 (3.3); tubular, with a large ventral
foramen of which the length is half or more than half that of the

scutellum; without sctae. DPostnotum with anterior margin weakly



sclerotized, irregular, and partly overlapped by the metathoracic fold;

postnotal apophysis and postalare well developed, the latter densely

reticulated distally and without setae. Mesopostphragma with deep

emargination. Mesopleuron: Mesopleural ridge strong, not interrupted

above coxal articulation; pleural apophysis and pleural wing process

well developed. Basalare vestigial, incorporated into pleural wing
rrocess, not joining the latter with episternum. Subalare small.

Episternum showing polygonal reticulation dorsally; subepisternal

ridge well developed, but below membranous cleft indistinct and only
marked by a band of darker sclerotization. Epimeron small. Latero-
pleurite not bounded anteriorly by an extension from marginal ridge.

Basisternum: large, about 240 wide and 179 long, i.e. 1.48-1.74
g B p long

times longer than membranous area of scutum; with strong median ridge
and bounded by strong marginal and precoxal ridges; without setae.

Furca well developed. Mesothoracic spiracle with well developed peri-

treme; postmesostigmatal setae numerous, consisting of 54-64 (57) f.s.

and 2-5 (3.8) h.s., arranged in a broad band behind the spiracles and
prosternun. Tegula small, membranous bulge with a small, weak sclerite

posteriorly and with 3-9 (5.4) h.s. Third axillary wing sclerite with

a small ventral projection at its base. Additional sclerite small,

well sclerotized. Antemetastigmatal setae : 2-8 (5.3) f.s.

Metathorax: Metanotum with posterior margin desclerotized

medially; suspensorial sclerites absent; Postnotum consisting of a

small transverse sclerite on each side. Metatergal setae: 0-3 (0.6)

f.s. and 1-3 (1.3) h.s. on each side. Pleural ridge considerably

reduced, extending only a short distance above coxal articulation.
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Vestigial precoxal ridge usually present. Episternum reduced to a

small plate; g¢pimeron produced posteriorly. Metathoracic spiracle

similar to mesothoracic one. Dorsostigmatal setae: 3-11 (7.8) f.s.

and 0-3 (1.0) h.s. Postmetastigmatal setae: 14-24 (18) f.s. and

1-4 (2.2) h.s. Metasternal sclerite represented by a weak, transverse

plate. Anterior and posterior metasternal setae : 56-74 (64) and

20-32 (28) f.s. respectively.
Wings: hyaline; short (length 1130-1290, av. 1210 P) but com-
paratively broad (width 520-590, av. 557 F)’ the ratio width to length

being 1:2.15-2.20 (2.17); alar lobe and alar setae absent. Halteres

absent.
lLegs: long and slender, with the fore pair shortest and the hind
pair longest; the ratio length of hind leg to body length is 1 : 1.69-

1.84 (1.77). ZLength of segments (in P):

Leg Coxa  Trochanter Femur Tibia  Tarsus Claw Total

I 61-72 76-87 222-241 338-372 118-141 24-27 868-918

(67) (81) (231) (355) (130) (25) (890)
II 76-87 84-91 201-224 353-380 133-148 25-27 882-948

(81) (87) (209) (366) (140) (26) (972)
IIT 76-95 80-99 209-228 372-410 141-163 26-29 934-1017

(87) (92) (216) (391)  (150) (27) (963%)

Coxae: 12-16 (13) f.s. on the fore and 24-32 on the middle and
hind coxa, and each with 13%-20 h.s.; fore coxa with 2-5 (3.8) coxal
bristles; apical seta about 2 as long as trochanter. Trochanters:

Z

28-32 P wide, with 6 oval sensilla; with 9-12 (11) f.s. on the fore

&
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and 14-18 on the middle and hind trochanter, and each with 8-14 h.s.,
the latter including 2 minute ones near basal ridge, one small seta

on outer margin and one long apical seta which, on the fore trochanter,
is 2.2-2.8 (2.5) times as long as width of trochanter. Femora: of
medium width (42-49 P)’ the ratio width to length of hind fenmur being:
1 : 4.5-4.,9 (4.6); each with 26-42 f.s. and 20-37 h.s. Tibiae: 23~
30 P wide, the ratio width to length of hind tibia being 1 : 1l2.3-
16.3 (14.2); each with 120-150 setae of which 44-64 are h.s. and 68-
92 f.s., the latter about as long as width of tibia; with apical spur
of about the same size on all tibiae. Tarsi: 19-25 P wide, hind
tarsus 6.2-8.6 (7.0) times longer than wide; each with 8-19 f.s. and

27-37 h.s.; tarsal digitules subequal, about as long as claw. Claws:

of medium length, soumewhat longer than width of tarsus; slightly

curved, with small denticle near tip; ungual digitules subequal,

about as long as claw.
Abdomen: 440-550 (491) J long and 410-530 (460)ywide.

Segments I-VIT: tergites represented by a small sclerite on each

side on the anterior margin of the 2nd and 3rd segments and a weak
transverse plate on the 7th; sternites represented by a weak trans-

verse sclerite on the 2nd, 3%rd and 7th segments. Caudal extension

of the 7th segment large, reaching or extending beyond the level of
the posterior margin of the 7th segment, tapering, weakly sclerotized.

Dorsal setae: occasionally one or two f.s. on the lst segment;

usually one h.s., on each side on the lst and each of the 4th-7th

segments., Pleural setae consisting of dorsopleural setae: 1-5 (2.1),

o-4 (1.5), 0-5 (1.7), 1-4% (2.6), 0-3 (2.0) and 0-4 (1.4) f.s., and
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0-1 (0.2), 0-2 (0.9), 0-3 (1.5), 1-4 (2.8), 1-3 (2.1) and 0-2 (1.6)

h.s. on the lst-6th segments respectively, and ventropleural setae:

occasionally one f.s. on the 5th and 6th segment, sometimes one h.s.
on the 4th and usually one on each of the 5th and 6th segments.
Segment VII with 4-8 (5.4) f.s. and 4-8 (5.9) h.s., sowe of the post-

erior h.s. usually longer than the rest. Ventral setae:; 9-18 (17),

6-16 (11), 9-14 (11), 5-11 (7.3), 4-11 (7.1) and 1-4 (2.7) f.s. on
each side on the 3rd and 4th segments and 4 on each of the 5th-7th.

Segment VIII: with weak tergite and transverse sternite;

caudal extension foerming a large papilla-shaped lobe with a small,

membranous cicatrix laterally on the lobe; glandular pouch with 2

long, pointed setae, the protruding part of thesc about twice as long
as the section within the pouch. Small 9th tergite sometimes present.

Ante-anal setae: 2 strong h.s., which are sometimes forked. Posterior

margin with 2-3 (2.8) h.s. on each side.

Genital segment: Penial sheath of medium-length, about %th total

body length (ratio 1 : 4.40-5.09, av. 4.77), 342-361 (353) P long and
36-42 (38) p wide; lateral sclerotizations apparently not joined
anterior to anus; basal rod about % - % as long as aedeagus, extend-
ing anteriorly from the base of the aedeagus for about % - %th of the
distance to the apex of the basal membranous areaj; apex of sheath
without membranous e¢xtension. The area from base of sheath tip of
aedeagus with 20-30 (25) sensilla; a cluster of small sensilla occurr-
ing ventrally near apex. Aecdeagus short (76-95, av. 84 o long), penial
sheath and basisternum longer, the ratios being 1 : 3.8-4,5 (4.2) and

1 : 1.84-2.25 (2.10) respectively.



Material examined: 10 specimens collected by M.S.K. Ghauri on

Taxus baccata L. at Imperial College Field Station, Silwood Park,

Sunninghill, Berks., on 5.5.57.

Comparative notes: This species is very closely related to

P. corni (Bouche). The two species can be separated by the number of
fleshy pleural setae on the caudal extension of the 7th segment. 1In

P. pomeranicum these setae vary from 4-8 (5.0) and in P. corni they

vary from 11-14 (12), 10-17 (15) and 11-25 (20) in the specimens from
Kazakstan, Warsaw and Belgrade respectively. In addition, the pair of
hair-like median pronotal setae was absent in only one specimen of

P. pomeranicum whereas only one median pronotal seta was present in

one specimen of P. corni (from Warsaw). the ventral foramen of the

scutellum is large in P. vomeranicum, its length being half or more

than half that of the scutellum, while in P. corni it is usually very
small, although it was more than half as long as the scutellum in

one specimen from Belgrade.



22. GEN. CEROPLASTES (Figs. 23 and 43)

CEROPLASTES BERLINTAE HALL

A short, robust species, with comparatively short antennae and
moderately long legs; with numerous setae covering the body and ap-
pepdages. When mounted, total body length 1450-1610 (1529)P; width
at mesothorax 360-400 (372) p. Wing expanse 2170-2310 (2277) P

Head: subconical in dorsal view; in lateral view dorsoventrally
elongated, with anterodorsal bulge not pronounced; length from apex
to pronotal ridge 201-232 (217) p, width across genae 201-224 (213) e

Median crest sclerotized, showing distinct polygonal reticulation which

enclose irregular striations; with numerous (15-27, av. 21) fleshy

dorsal head setae and 4-10 (8.1) hair-like ones. Midcranial ridge:

dorsally absent; ventrally strong, reaching ocular sclerite posteriorly,
surrounding area weakly polygenally reticulated. Genae large, sclero-
tized, with polygonal reticulation; each with 9-18 (14) fleshy and

2-7 (4.4) hair-like genal setae. Eyes: two pairs, subequal; corneae

of dorsal eyes 23-27 (25) P in diameter and 1.8-2.7 (2.2) times as
much apart; those of the ventral eyes 25-27 (26) p in diameter and

0.6-1.0 (0.7) times as much apart; Ocellus small. QOcular sclerite

well sclerotized and polygonally reticulated throughout. Preocular

ridge extending only a very short distance below articular process.

Postocular ridge well developed throughout; dorsal and ventral to

ocellus the ridge usually splits up with the anterior branch partly

surrounding ocellus. Interocular ridge absent. Dorsal ocular setae:
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0-4 (2.0) f.s. and occasionally one h.s. on each side. Ventral head

setae consisting of 47-67 (53) f.s. and 3-8 (4.4) h.s., scattered over
the ocular sclerite, always with some (2-7, av. 4.8) f.s. occurring
in front of this sclerite and with 5-9 (7.1) between and behind the

eyes. Preoral ridge present. Tendon-like apodeme long. Cranial

apophysis of medium length; apex deeply bifurcate, extending to

around level of posterior margin of ventral eyes. Mouth opening ir-

regular. Anterior tentorial pits absent.

Antennae: 10-segmented; filiform; 541-673 (622) p long, i.e.
shorter than half body length (ratio 1 : 2.39-2.54, av. 2.46), shor-
ter than posterior leg (ratio 1 : 0.68-0.74, av. 0.71), and longer
than penial sheath (ratio 1 : 1.43-1.64, av. 1.55). Scape: 38-42
(40) p long and 3440 (37) p wide, with 3 h.s. Pedicel: with dis-
tinct polygonal, dorsal rcticulation; 48-53 (50)P long and 27-30
(29) p wide, with 6-8 (7.1) f.s., 3-5 (4.3) h.s. and a sensillum

placodeum. Segment III1: somewhat club-shaped, 2.2-2.8 (2.5) times

longer than wide (44-53, av. 49 2 long and 19-23, av. 20 p wide) ;
with 4-8& (6.2) f.s. of medium length, 1.0-1.4 times longer than width

of segment; with 1-4 usual sensilla basiconica. Segments IV-IX:

cylindrical; length of these segments (in F) 80-103 (90), 68-89 178),
L6-65 (57), 60-76 (65), 53-63 (58) and 46-57 (52) respectively, widths
varying from 15 to 23 P with distal segments slightly wider than
proximal ones; with 11-19 (15), 13-22 (17), 9-17 (13), 12-20 (15),
12-14 (13), 11-15 (13) f.s. respectively, but no h.s.; antennal
bristles on 8th and 9th segments distinctly larger than f.s. Segment

X: terminal % constricted; 74-93 (82) P long and 20-23 (21) R wide
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(near base); carrying 5-7 (5.8) f.s., 3 capitate subapical sectae and

5 antennal bristles of which the 3 long ones are about as long as the

v

segment and the 2 shorter ones about as long as the f.s., (but shor-
ter); with 2 sensilla basiconica ventrally, one near apex and the
other more proximal.

Thorax: 498-555 (540) F long.

Prothorax: Pronotal ridge strong, but medially interrupted by

weak sclerotization. Lateral pronotal sclerites small, without setae.

Medial pronotal setae: occasionally one f.s. present behind pronotal

sclerite. DPosttergites relatively large, with irregular striations

and without setae. Pleural structures typical for the family. Sternum

with strong transverse ridge, median ridge represented by a weak basal
stalk, and triangular sclerite narrow and very weakly sclerotized.

Antcprosternal setae: 2-7 (4#.3) f.s. on each side, with usually one

f.s. situated dorsal to proepisternum and cervical sclerite; O~

sternal. setae: 27-39 (32) f.s., scattered over the sternal area and

often spreading into the area anterior to the spiracles.

Mesothorax : Mesoprephragma with moderately deep emargination.

Prescutum more than twice as wide as long (av. 197 and 85 »n respective-
ly); anterior margin curved; laterally bounded by the prescutal

ridges and posteriorly by the prescutal suture; medially with slight-

ly more heavy sclerotization becoming ridge-like anteroventrally;

with distinct polygonal reticulation. Scutum: Median membranous

area: subrectangular; 99-112 (103) p long and 1.69-1.94 (1.80)
times as wide (width 175-199, av. 188 P)’ with 10-20 (14) f.s., and

4-14 (10) h.s. Scutellum: 53-65 (60Q) P2 long and 190-209 (200) o
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wide, the ratio being 1:3.0-3.8 (3.4); tubular, with small ventral
foramen; without setae. Postnotum reticulated, with anterior margin

irregular and exposed; postnotal apophysis and postalare well de-

veloped, the latter denscly reticulated distally and with 1-3 (1.7)

fleshy postalary setae occurring on or immediately posferior to it.

Mesopostphragma with deep emargination. Mesopleuron: Mesopleural

ridge strong, not interrupted above coxal articulation; pleural apo-

physis and pleural wing process well developed. Basalare absent.

Subalare small. Episternum distinctly polygonally reticulated; sub-
cpisternal ridge well developed, but below membranous cleft indistinct
and only marked by a band of darker sclerotization. Epimeron small.

Lateropleurite partly bounded anteriorly by an extension from margin-

al ridge. Basisternum: large, about 223 3 wide and 171 p long, i.e.

1.48-1.77 (1.65) times longer than membranous area of scutum; with

strong median ridge and bounded by strong marginal and precoxal rid-

ges; without setae. Furca well developed. Mcsothoracic spiracle
with well developed peritreme; postmesostigmatal setae: 18-29 (24)

f.s., arranged in a band behind the spiracles and prosternum. Tegula
small, membranous bulge with a small weak sclerite posteriorly and

with 4-8 (6.3) h.s. Third axillary wing sclerite with a pronounced

ventral projection. Additional sclerite small. Antemetastigmatal

setae: 1-5 (2.7) f.s.

Metathorax: Metanotum with thickening of posterior margin de-

sclerotized medially; suspensorial sclerites absent. Postnotum con~

sisting of two small sclerites, one on each side. Metatergal setae:




2-7 (3.6) f.s. on each side but no h.s. Pleural ridge considerably

reduced, extending only a short distance above coxal articulation.

Vestigial precoxal ridge present. Episternum reduced to a small sub-

triangular plate; epimeron produced posteriorly. Metathoracic spir-

acle similar to metathoracic one. Dorsostigmatal setae: 3-9 (5.5)

f.s. Postmetastigmatal setae: 12-16 (14) f.s. and 0-2 (0.6) h.s.

Metasternal plate weak and irregular, but more heavily sclerotized

anteriorly. Anterior and posterior metasternal setae: 36-48 (41)

and 18-29 (23) f.s. respectively.
Wings: hyaline; short (length 920-980, av. 968 p) and compara-
tively broad (width 450-480, av. 465 p), the ratio width to length

being 1:2.00-2.18 (2.08); alar lobe and alar setae absent. Halteres

absent.
Legs: moderately long, and slender, with the fore pair shortest
and the hind pair longest; the ratio length of hind leg to body leng-

th is 1:1.75-1.86 (1.79). Length of segments (in P):

Leg Coxa Trochanter TFemur Tibia Tarsus Claw Total

I 49-61 68-76 186-205 289-325 106-122 21-23 724-798
(54) (73) (197) (310) (113) (22)  (770)

II 65-74 30-89 158-175 304-338 112-125 20-23 744-313
(70) (84) (166) (319) (119) (22)  (780)

111 76-84 89-95 175-186 338-365 122-133 22-24 B825-876
(80) (92) (180) (352) (127) (23)  (854)

Coxae: with 8-13 (il), 13-22 (16) and 20-29 (24) f.s., and



2380

6-10 (8.2), 9-14 (11) and 14-17 (1%) h.s. on the fore, middle and

hind coxa respectively; fore coxa without coxal bristles; apical
seta about % as long as trochanter. Trochanters: 23-34 P wide;

with 6 oval sensilla; with 9-14 f.s., on the fore and middle trochan-
ter and 15-24 (19) on the hind one, and each with 6-10 h.s., the
latter including 2 minute setae near basal ridge, one small seta on
the outer margin and a long apical seta which, on the fore trochanter,
is 1.32-1.77 (1.52) times as long as the width of trochanter. Femora:
of medium width (37-45 F)’ with the ratio width to length of hind
femur 1 : 4.1-4.4 (4,2); with 24-35 f.s. and 8-16 h.s. Tibiae:
19-27 P wide; the ratio width to length of hind tibia 1 : 12.8-15.9
(14.3); with 81-111 setae of which 21-30 are h.s. and 58-83 f.s.,

the latter about 1% times longer than width of tibia; with apical
spur of about the same size on all tibiae. Tarsi: 17-21 2 wide,

hind tarsus 6.4-6.6 (6.5) times longer than wide; with 17-27 f.s.

and 6-11 h.s.; tarsal digitules subequal, slightly longer than claw.

Claws: of medium length, a little longer than width of tarsus;

slightly curved, with a small denticle near tip; ungual digitules

subequal, about as long as claw.
Abdomen: 380-450 (409) p long and 330-380 (345) p wide.

Segments I-VII: tergites represented by a small transverse

sclerite on each side on anterior margin of the 2nd and 3rd segments
and a weak transverse plate on the 6th and 7th; sternites represen-
ted by a weak transverse plate on the 2nd, 3rd, 6th and 7th segments.

Caudal extension of ?th segment large, reaching the level of the

posterior margin of the 8th segment, tapering and weakly sclerotized.
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Dorsal setae: up to 4, 5, 6, 3, 2 and 1 f.s. on the 1lst to 6th seg-

ments respectively, but none on the 7th; occasionally a single h.s.
present on the lst-3rd segments, and usually one on each side on each

of the 4th-7th segments. Pleural setae consisting of dorsopleural

setae: 0-3 (0.7), 0-3 (1.3), 0-3 (1.7), 1-3 (2.0), 0-3 (1.6) and
O-4 (1.0) f.s. on the lst-6th, and 0-2 (0.9), 2, 0-2 (1.6) and 1-2

(1.7) h.s. on the 3rd-6th segments respectively, and of ventropleural

setae: occasionally one (range 0-2) f.s. on the 2nd, usually 2
(range 0-3) on the 3rd, and 3 (range 1-5) on each of the 4th-6th seg-
ments, and usually one h.s. on each of the 4th-6th segments. Seg-
ment VII with 9-15 (12) f.s. and 3-4 (3.2) h.s.; some of the pos-

terior h.s. usually longer than rest. Ventral setae: 21-28 (25),

17-25 (21), 11-18 (14), 7-12 (10), 5-8 (7) and 1-5 (3) f.s. on the
2nd-7th segments respectively; wusually one h.s. on each side on egch
of the 3rd-6th segments and 4 on the 7th.

Segment VIII: with weak tergite and transverse sternite;
caudal extension forming a prominent, weakly sclerotized, semi-
circular lobe with a large cicatrix posterodorsally, the latter

weakly sclerotized and reticulated in the middle; glandular pouch

with 2 long, pointed setae, the protruding part of these being about
3-4 times as long as the section within the pouch. Small 9th tergite

present. Ante-asnal setae: 0-3 (1.9) f.s. Posterior margin with 2-6

(3.8) f.s. and 2-3 (2.9) h.s. on each side.

Genital segment: Penial sheath long, about % - % total body
length (ratio 1 : 3.6-4.1, av. 3.8), 395-410 (402)P long and 38-42

(40) B wide; lateral sclerotizations narrowly joined anterior to
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anus; length of basal rod about equal to that of aedeagus, extending
anteriorly from the base of the aedeagus for about % of the distance
to the apex of the basal membranous area; apex of sheath with a dis-
tinct, finger-like membranous extension. The area from base of
sheath to tip of aedeagus with 17-22 (20) small setae; a cluster of
small sensilla occurring ventrally near apex. Aedeagus of medium
length (118-137, av. 125 P long), penial sheath and basisternum long-
er, the ratios being 1 : 3.0-3.4 (3,1) and 1 : 1.28-1.52 (1.39) res-

pectively.

Material examined: 10 specimens, collected on Brachystegia

tamarinoides by R. Boulton in the Salisbury district, Southern Rho-

desia on 11.12.62; received from J. Munting; identified by D.J.

Williams.



23. CEROPLIASTES SP. (Figs. 24 and 43)

A short, robust species, with comparatively short antennae and
long legs; with numerous setae covering the body and appendages.
When mounted, total body iength 1430-1670 (1529) P; width at meso-
thorax 370-410 (386) u. Wing expanse 2320-2500 (2417) p.

Head: subconical in dorsal view; in lateral view dorsoventrally
elongated, with anterodorsal bulge not pronounced; length from apex
to pronotal ridge 205-247 (225) P width across genae 213-251 (ZBl)P.

Median crest sclerotized, showing distinct, polygonal reticulation

which does not enclose irregular striations; with numerous (16-27,

av. 22) fleshy dorsal head setae and 7-11 (8.1) hair-like ones.

Midcranial ridge : dorsally represented by a short vestigial ridge

on anterior margin of head; ventrally strong, reaching ocular scler-
ite posteriorly, surrounding area weaklv polygonally reticulated.
Genae large, sclerotized., with polygonal reticulation; each with

11-19 (15) fleshy and 2-7 (4.3) hair-like genal setae. Eyes: two

pairs, subequal; corneae of dorsal eyes 27-30 (29) 2 in diameter
and 1.6-2.6 (2.1) times as much apart; those of the ventral eyes
29-32 (30) n in diameter and 0.6-1.0 (0.8) times as much apart.

Ocellus small. Qcular sclerite well sclerotized, polygonally reti-

culated throughout. Preocular ridge extending a very short distance

below articular process. Postocular ridge well developed throughout;

ventral to ocellus the ridge usually splits up, with the anterior

branch partly surrounding ocellus. Interocular ridge absent.
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Dorsal ocular setae: 1-4 (2.,5) f.s. and 1-5 (2.8) h.s. Ventral head

setae: 55-84 (71) f.s. and 4-8 (6.3) h.s., scattered over the ocular
sclerite, always with some (3-6, av. 2.3) f.s. occurring in front of

the sclerite and with 11-21 (16) between and behind the eyes. Pre-

oral ridge present. Tendon-like apodeme long. Cranial apophysis of
medium length; apex bifurcate, extending to around level of poster-

ior margin of ventral eyes. Mouth opening irregular. Anterior ten-

torial pits absent.

Antennae: 10-segmented; filiform; 678-72720 (727) B long, i.e.
shorter than half body length (ratio 1 : 202-2.24, av. 2.10), shorter
than posterior leg (ratio 1 : 0.72-0.78, av. 0.75), and longer than
penial sheath (ratio 1 : 1.59-1.80, av. 1.71).  Scape: A42-46 (43) P
long and 38-42 (39) 2 wide, with 3 h.s. Pedicel: occasionally with
polygonal reticulation dorsally, but usually with only wavy striations;
46-53 (50) R long and 34-47 (38) p wide; with 8-17 (12) f.s., 4-6

(5.4) h.s. and a sensillum placodeum. Segment III: somewhat club-

shaped, 2.6-3.2 (3.0) times longer than wide (59-72, av. 69 p long
and 21-25, av. 23 P wide); with 8-15 f.s. of medium length, 1.2-1.4
(1.3) times longer than width of segment; with 1-3 usual sensilla

basiconica. Segments IV-IX: cylindrical; lengths of these segments

(in p) 106-137 (120), 91-105 (98), 68-80 (74), 68-87 (79), 49-65 (58)
and 53-65 (59) respectively, widths varying from 15 to 23 Py with
distal segments slightly wider than proximal ones; with 23-29 (26),
20-27 (23), 13-24 (19), 17-23 (21), 14-20 (17) and 12-17 (15) f.s.

respectively, but no h.s.; antennal bristles on 8th and 9th segments

distinctly larger than f.s. Segment X: terminal % constricted;
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65-84 (78)F long and 19-23 (El)P wide (near base); carrying 2-11

(7.8) f.s., 3 capitate subapical setae and 5 antennal bristles of

&

which the 3 long ones are about 5 as long as the segment and the 2

shorter ones about as long as the f.s. (but stouter); with 2
sensilla basiconica ventrally, one near apex and the other more
proximal.

Thorax: 498-593 (531) p long.

Prothorax: Pronotal ridge strong, but wmedially interrupted by

weak sclerotization. Iateral pronotal sclerites small, without setae.

Medial pronotal setae: occasionally one f.s. may be present behind

pronotal sclerites. DPosttergites relatively large, with irregular

striations, without setae. Pleural structures typical for the family.

Sternum with transverse ridge strong, median ridge represented by a
weak basal stalk, and triangular sclerite narrow, weakly sclerotized.

Antevrosternal setae: 2-5 (3.5) f.s. on each side, with no setae

occurring dorsal to proepisternum + cervical sclerite; prosternal
setae: 14-24 (19) f.s. and occasionally one h.s., scattered over the
sternal area but not spreading into the area anterior to the spir-
acles.

Mesothorax: Mesoprephragma with moderately deep emargination,

Prescutum about twice as wide as long (av. 196 and 96 p respectively) ;

anterior margin curved; laterally bounded by the prescutal ridges

and posteriorly by the prescutal suture; medially with somewhat

more heavy sclerotization becoming ridge-like anteroventrally; with

distinct polygonal reticulation. Scutum: Median membranous area:

subrectangular; 80-99 (91) P long and 1.75-2.14 (1.99) times as wide



(width 160-209, av. 180 P), with 2-11 (6.7) f.s. and 9-12 (11) h.s.
Scutellum: 46-65 (55) j long and 175-198 (188) P wide, the ratio
being 1 : 3.1-4.1 (3.5); tubular, with small ventral foramen; with-

out setae. Postnotum reticulated, with anterior margin irregular and

exposed; ryostnotal apophysis and postalare well developed, the latter

densely reticulated distally and witlr 1-6 (3.3) fleshy postalary

setae, occurring on or immediately posterior to it. Mesopostphragma

with moderately deep emargination. Mesopleuron: Mesopleural ridge

strong, not interrupted above coxal articulation; pleural apophysis

and pleural wing process well developed. Basalare absent. Subalare

small. DEpisternunm distinctly polygonally reticulated, subepisternal

ridge well developed, but below membranous cleft indistinct and only
marked by a band of darker sclerotization. Epimeron small. Latero-
pleurite partly bounded anteriorly by an extension from marginal

ridge. Basisternum: large about 232 R wide and 158 P long, i.e.

1.60-1.88 (1.74) times longer than membranous area of scutum; with
strong median ridge and bounded by strong marginal and precoxal

ridges; without setae. Furca well developed. Mesothoracic spiracle

with well developed peritreme; postmesostigmatal setae: 14-29 (21)

f.s. and occasionally one h.s., arranged in a group behind each
spiracle and a small number posterior to prosternum. Tegula small,
membranous bulge with a small weak sclerite posteriorly and with

3-10 (5.7) h.s. Third axillary wing sclerite with a pronounced

ventral projection at its base. Antemetastigmatal setae: 2-7 (4.1)

f.s.

Metathorax: Metanotum with thickening of posterior margin
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desclerotized medially; suspensorial sclerites absent. Postnotum

consisting of two small sclerites, one on each side. Metatergal setae:

1-6 (2.9) f.s. and sometimes up to 3 (0-3, av. 0.8) h.s. of which
one is occasionally situated more medially than the others. Pleural
ridge considerably reduced, extending only a short distance above

coxal articulation. Vestigial precoxal ridge present. Episternum

reduced to a small subtriangular plate; epimeron produced posterior-

ly. Metathoracic spiracle similar to mesothoracic one. Dorso-

stigmatal setae: 9-18 (15) f.s. ©Postmetastigmatal setae: 13-19

(16) f.s. and 1-3 (1.6) h.s. Metasternal plate weak and irregular,

but more heavily sclerotized anteriorly. Anterior and posterior

metasternal setae: 41-66 (54) and 20-46 (33) f.s. respectively.

Wings: hyaline; short and comparatively broad: 970-1060
(1018) o long and 445-500 (483) i wide, the ratio width to length
being 1 : 2.04-2.18 (2.11); alar lobe and alar sectae absent.
Halteres absent.

Legs: long and slender, with the fore pair usually shortest and
the hind pair longest; the ratio length of hind leg to body length

is 1 ¢ 1.54-1.59 (1.61). Length of segments (in )

1esg Coxa Trochanter Femur Tibia Tersus Claw Total

I 57-65 70-78 220-2Lk7 323-376 124-131 24-27 827-928
(62) (76) (231) (347) (129) (25) (870)

IT 68-78 &L4-95 194-209 346-380 125-137 25-28 849-927
(75) (89) (201) (363) (132) (27)  (885)

III 80-87 91-101  201-220 365-418 133-137 25-27 903-989
(83) (98) (213) (394) (136) (26)  (950)
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Coxae: with 14-16 (15), 22-30 (26) and 30-41 (37) f.s. and
7-9 (8), 7-11 (9) and 12-17 (13) h.s. on the fore, middle and hind
coxa respectively; fore coxa with 2-4 (3.2) knobbed coxal bristles;

apical seta about half as long as trochanter. Trochanters: 23-30 A

wide; with 6 oval sensilla, 10-17 f.s. and 6-8 h.s., the latter
including 2 minute setae near basal ridge. one small seta on ocmter
margin and a long apical seta which, on the fore trochanter, is 1.69-
2.31 (2.01) times as long as the width of the trochanter. Femora:
of medium width (38-46 p) with the ratio width to length of hind
femur 1 : 4.6-5.3 (4.9); each with 31-44 f.s. and 12-23 h.s.

Tibis: 19-25 P wide, the ratio width to length of hind tibia being
1 : 16-18 (17); each with 92-120 setae, of which 19-33 are h.s.

and 71-88 f.s., the latter about 1% times longer than width of tibia;
with apical svur ol ebovt the same size on all tibize. Tarsi:

19-22 n wide, hind tarsus 6.0-6.6 (6.4) times longer than wide; with

20-32 f.s. and 8-16 h.s.; tarsal digitules subequal, slightly longer
than claw. (Claws: of medium length, a little longer than width of
tarsus; slightly curvzd, with a small denticle near tip; ungual
digitules subequal, about as long as clai.

Abdomen: 330-460 (399) p lovg and 3G0-360 (333) u wide.

Segments 1~VI1l: +Tergites represented by a small sclerite on

cach side on the anterior margin of the 2nd and 3rd segments, and a
weak transverse plate on the 6th and 7th; sternites represented by
a weak transverse plate on the 2nd, 3rd and 7th segments. Caudal
extension of 7th seguwent large, tapering, weakly sclerotized.

Dorsal sectae: 5-14 (9) f.s. on the lst, 1-5 on the 2nd and 3rd,
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and up to 3 on each of the Lth-7th segments; occasionally a single
h.s. on the 1lst-3rd, and usually one on each side on each of the

Lth-7th segments. Pleural setae consisting of dorsopleural setae:

2-10 (4.4), 1-5 (2.9), 1-6 (3.2), 0-6 (3.2), 2-6 (4.1) and 1-4 (2.2)
f.s. on the 1lst-6th, and 0-1 (0.3), 1-2 (1.6), 1-2 (1.7), 1-3 (2.1)
and 0-2 (1.6) h.s, on the 2nd-6th scgments respectively, and of

ventropleural setae: up to 5 f.s. on each of the 3rd~6th segments,

and usually onc (range 0-2) h.s. on the 4th-6th. Segment VII with
12-17 (14) f.s. and 3-5 (3.4) h.s.; some of the posterior h.s.,

usually longer than the rest. Ventral setae: 23-35 (29), 14-31

(23), 12-22 (16), 8-14 (11), 5-12 (9) and 6-11 (9) f.s. on the 2nd-
7th segments respectively; usually one h.s., on each side on each of
the 3rd-6th segments, and 4 on the 7th.

Segment VITII: with weak tergite and transverse sternite; cau-

dal extension forming a promincnt weakly sclerotized, semi-circular

lobe, with a large cicatri. posterodorsally, the latter weakly
sclerotized and reticulated in the middle; glandular pouch with 2
long, pointed setae, thzs protruding part of thesse being about 3-3%

times as long as the section within the pouch. Small 9th tergite

present. Ante-anal setae: 2-5 (3.8) f.s., 0-h (1,6) small h.s.

and occnmsionally one long h.s. Posterior marpgin with %-7 (,2) f.5.

and 3-4 (3.2) h.s. on each side.

~3J|M

Genital segment: DPenial sheath long, about 5 total body length

(ratio 1 : 3.5-3.8, av. 3.6), 407-445 (426) P long and 38-44 (40) o
wide; lateral sclerotizations narrowly joined anterior to anus;

length of basal rod about twice that of aedeagus, extending anteriorly
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from the base of the aedeagus for about ¢ of the distance to the apex
of the basal membranous area; apex of sheath with a distinct, finger-
like membranous extension. The area from base of sheath to tip of
aedeagus with 23-29 (25) small sensilla; a cluster of small sensilla
occurring ventrally near apex. Aedeagus short (87-106, av. 95 F long),
penial sheath and basisternum longer, the ratios being 1 : 4.1-4.9

(4.5) and 1 : 1.53-1.78 (1.66) respectively.

Material examined: 10 specimens, collected by J. Munting on

Milletia sp. in Umkomaas, South Africa, on 7.2.62; no adult females

present with the males; nearby females of Ceroplastes ?mimosae Hall

occurred on Abaris sp.; didentification by D,J. Williams.

Comparative notes: This spccies differs from C. berliniae

in baving coxal bristles on the fore coxa, and a shorter aedeagus
(measured for example against the basal rod or the penial sheath)
and also in a number of less striking characters, e.g. in the pres-
ence of a vestigial dorsal part of the midcranial ridge, and in the
number of f.s. between and behind the eyes, on the 4th antennal seg-

ment and ventrally on the 7th abdominal segment.



V. DISCUSSIGE

The present study of male Coccidae revealed a
number of interesting facts concerning the taxonomy
of this family, including its relationships with other
members of the superfamily Coccoidea. Unlike the
other larger families of the Coccoidea, such as the
Diaspididae or even Pseudococcidae, our knowledge of
the intra family relationship of various forms
included in the family Coccidae is very limited,

Unly very few workers have attempted to classify this
large family on the basis of the customary female
characters. Steinweden (19292) grouped a sméll number
of genera around each of the three genera Coccus L.,

Toumeyella Ckll., and Exaerotopus iNewst., but left

most of the genera studied by him as "ungroupable®;
Sule (1941) formed the tribe Eriopeltini to include

the three genera Eriopeltis, Scythia and Mohelnia

(the latter is now regarded as being synonomous with
Scythia (Borchsenius, 1257). Bodenheimer (1953)
divided the Coccidae of Turkey into four subfamilies,

i.e. the Coccinae (including Coccus, Eulecanium,

Sphaerolecanium, Saissetia, Pulvinaria and Paralecan-

opsis), Filippiinae (including Filippia and Euphilippia)
and the Ceroplastinae and Eriopeltinée which include

Ceroplastes and Zriopeltis respectively. The only




relatively comprehensive classification, based on a
comparatively large number of genera (37) is that of
Borchsenius (1957), who divided the family into three
subfamilies, the Filippiinae, Coccinae and Ceroplastinae,
the Coccinae being further subdivided into two tribes,
the Coccini and Pulvirariini. This classification is
mainly based on a few characters of the adult female
and particular emphasis is put on the way in which the
body and eggs are covered.

The male material, 19 genera (23 species) used
in the present investigation included 14 of the 37
genera on which Borchsenius based his classification,
representing all his subfamilies and tribes. <n an
examination of the characters of the males it was
immediately apparent that they exhibit entirely
different relationships, which do not conform with
the division of the family suggested by Borchsenius.
A fresh approach was therefore necessary. The large
number of characters available (listed in Table I)
made some quantitative evaluation of these relation-
ships possible, but detailed statistical analyses
sucii as mentioned by Sneath and Sokal (1952) and
fully discussed very recently in their book on
numerical taxonomy (Sokal and Sneath, 19563) are

beyond the scope of the present work, Therefore

[on)
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genera wnich appeared to resemble each other, especially
in sharing distinct features such as prominent caudal
extensious, an interocular ridge, a head with a pro-
nounced anterodorsal bulge, large numbers of setae,
etc.,, weres grouped together. The validity of these
groups were then tested by calculating the number of
characters shared by the group as a whole, and by
pairs of genera from different groups. Tor the
purpose of these calculations all characters were
treatad as of equal weight and importance. It was
found that the family could be divided into four
groups of genera which can conveniently be called

the Zulecanium group, the Eriopeltis group, the

Inglisia group and the Coccus group. In the following
discussion the references to suprageneric groups refer
to these groups and three aspects will be discussed:
(a) the characters which are of taxonomic importance
and the levels at which they appear to bs valid,

(b) the classification and interrelationships within
the family, and

(c) the relationship of this family with other sub-
divisions of the Coccoidea. It must be stressed

here that only a small number of species were studied.
All the statements and conclusions are therefore
tentative and some of them are bound to be altered

or even abandoned as more information becomes available,

o

o



particularly because the grouping suggested from a
study of the male does not conform with the suggested
classification based on the female.

(a) TAKCNOMIC SIGNIFICAKNCE OF THE CHARACTERS,

All the characters which appear to be of some taxon-
omic importance are listed in Tables I - IV. The
characters which at this stege c¢f research were

found useful for separating the groups of genera, genera
and species are discussed below and listed in detail

in Table I,

The size and general appearance show considerable

variation within the family. Broadly speaking the
size 1s characteristic of species or groups of
specias but the actual size may vary considerably
within one species. Thus specimens of P. corni from
different localities (Poland, Russia and Yugoslavia)
chowed large differences e.g. those from Yugoslavia
were about % the size of those from Poland, the
fussian cnes being intermediate. Apart from local
climatic conditions this may be due to the effect

of the host plant, which has been shown to influence
the size of the females of this species (Habib, 1953;
Rawecki 1958a); Bustshik (1958) suggested that the
effect of the host plant caused size variation in

males of some Diaspididae whereas Ghauri (1962),



iiaving found males of distinctly different sizes on

- the same host plant, mentioned genetic polymorphism as

a possible cause. The size is therefore considered to

be of rather limitzd significance. The general “hairy"

appearance of thie body can be used to separate groups

The Head:
The ghape of the head is characteristic of groups

of genera, thus it is flat in the Eriopeltis group

(figs. 38, 37) and elongated dorsoventrally in all
the other groups except Genus A (fig. 34) where it is
rounded. The peculiar condition where the antero-
dorsal bulge is pronounced and the medioventral
bulge drawn far back, is characteristic of most of
the Coccus group (figs. 39 - 42). The conditions

of the ventral part of the midcraunial ridge separate

groups of genera, being reduced to a greater or

lessezr degree in the Eriopeltis and Inglisia groups,

but complete in tne Coccus and Eulecanium groups;

the absence of the lateral arms separates E.? festucae

from all other species. The dorsal part of the mid-
cranial ridge is frequently absent or vestigial and
in the latter case it can usually only be seen in
well stained preparations, thus it is not

particularly useful, but apparently operates



on the spacific level. The postoccipital ridge,

which provided a series of characters in the
Jiaspididae (Ghauri, 1982), is absent in this family.

Thie absence of reticulation on the median crest is

peculiar to two genera of the Eulecanium group.

The degree of development of the postocular ridge

separates groups of pgenera, genera and species in
so far as ithis {B) generally weak and tapering
dorsally, but strong in the Coccus group and the

genus Erigpeltis, (ii) wusually forks below the

ocellus, except in the Eriopeltis group and (iii)rs

reduced posteromedially in some cpecies but not in

others. A broad interocular ridge is characteristic

of the Eriopeltis group. The preoral ridge is absent

in the Briopeltis group and two genera of the Eulecanium

group. The size of the ¢cranial apopiivsis and the shape

of its apex show some variation which can be used at
the generic and specific level. The number of simple
eyes is a very distinct and useful character. In

the Eriopeltis and Ccccus groups the number is constant

&

(&), but in the Eulecanium group the number veries from
4 - 1{, separating gewn~a, Thus four closely related

ganera, Bulecanium, Memolecanium, Physokermes and

Zhodococcus can easily be separated in having 13, 6,

4 and 8 eyes respectively. Thls character was already
suggested to be of generic importance by Newstead

(12C3), and Sule (19G8) wnen he defined the genus
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Eulecanium Ckll. and his two new genera Sphaerolecanium

and FPalaeclecanium., The large size of the lateral eyes

is characteristic of the Inglisia group.

Tne setae of the nead provide a number of important
characters and their absence or presence in various
regions of the head can be used to separate groups of

cenera. In the Zulecanium and Eriopeltis groups there

are nc fleshy dorsal head setae, and no setae at all
between and behind the ventral simple eyes nor genal

setae; in the Zulecanium group there are also no

fleshy ventral head setae. 1In the Inglisia and Coccus
groups there are present fleshy dorsal head setae as
well as fleshy ventral head setae, setae between and
behind the ventral eyes, and setaze on the genae, The
number of setae varies individually, but the differ-
arices in the ranges of individual variation can be
used to separate some species and genera.

The antemnae provide a number of characters which
car: be used at the generic and specific levels. These
are (i) the length of the anteuna in relation to the

length of the body, the posterior leg and the penial

{ii) the width of the Znd segment relative
to that of the lst, (iii) the length of the 3rd
segment in relation to its width, (iv) the relative

lengths of the 3rd and luth segments and (v) the shape

of the terminal segment. In addition the relative
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length of the fleshy setae and the antennal bristles,
and also tne number of subapical setae can be used to
separate genera,

The Thorax:

Prothorax. The absence or presence of certain
groups of getae and pores can be used to separate
genera; a reticulated prosternum is characteristic

of Coccus hesperid:m and a spinose prosternum of the

Inglisia group. The condition of the median ridge of
the prosternum varies too much to be of practical use
as it may be complete or any section of it reduced
witliin the same species.

Mesothorax. The mesothorax provides a number of

important characters. The shape of the mesoprephragma,

the condition of the reticulation on the prescutum and

the size of the mambranous area of the scutum can be

used as supplementary characters to separate genera
and species., tubular gcutellum is characteristic
of the Zriopeltis and Coccus groups and the two

closely related genera Zignochiton and Filippia. A

basalare joims the pleural wing process to the mese-
pisternum in all the groups except the Coccus group,
wiere this structure is vestigial or absent. The

condition ¢f the median ridge of the basisternum

separates groups of genera, genera and species. As

is the case with the head, the getae of the mesothorax

»



(end metathorax) provide a number of very useful
charactaers., The number of fleshy and hair-like

scutal setac separates certain genera; the presence
of fleshy postmesostigmatal setae separates the Coccus
and Inglisia groups from the Eulecanium and Eriopeltis
groups; Ethe setae on the postalare and basisternum
can b2 used to distinguish genera.

Mmatathorax. The condition of the metapleural ridge

aiid suspeusorial sclerites is corralated with the absence

or presence of the halteres (q.%). When the halteres are
absent the metapleuron is reduced and the suspensorial
sclerites absent, The presence of antemetastigmatal

and dorsostigmatal gsetae differentiates the Inglisia

and Coccus groups, while the variation in the number

and type of postmetastigmatal, anterior metasternal

and posterior metasternal setae can be used to
differentiate groups and genera.

The fore wings vary from being long and narrow in

tihie Eriopeltis group to short and broad in the Coccus

group; in the Bulecanium group this variation in shape

can be used to separate genera. The halteres are

completely absent in the Eriopeltis, Inglisia and

Coccus groups and in ths genera Phyllostroma and

2]

pirazrolaecaniumn. Sulc (1908) used this characteristic

(o

0]

o define genera. The differences in the number of
alar and haltere getae can bz used to differentiate

genera.
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The characters provided by the legs seem to operate
on all taxonomic levels. Some characters are constant
within one or two of the groups, but differentiate
genera and species in others, e.g. (1) the length of
the hind leg and the length of the body is subequal in
the Zxiopeltis and Inglisia groups, but differences in
tine ratio between these two measurements separate

genera in the Zulecanium group, and the two species

of FTulvinaria in the Coccus group. (ii) The coxal

bristles are absent in the Eriopeltis group and some

of the genera of the Zulecanium group, but they are

present in other zenera of the Eulecanium group, in

the .nglisia group as well as in the Coccus group

(except Ceroplastes berliniae). (iii) the total

number of setae on the fore tibia and the preponderance
of fleshy setae oun the hind tibia separates the Coccus

ard Inglisia groups from the Eriopeltis group, but cnly

distinguishes genera within the Eulecanium group. Cther

characters are mainly significant at the generic and
specific lavels, e.g. (i) the relative lengths of the
apical setae on the coxa and trochanter, (ii) the
shape of the femur, (iii) the size of the apical spur
of the fore tibia in relation to those on the other

tibia, (iv) the length of the fleshy setae in relation
to the width of the tibia, (v) the number of fleshy
setas relative to the number of hair-like setae on the
hind tarrus, (vi) the length of the hind tarsus in
relation to its width and (vii) the relative length
¢f the hind claw.
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e abdomen:

The abdomen and geuitalia also provide a series

of important characters. The number of tergites and
sternites usually vary within the group. The absence

or degree of development of the pleural sclerotization,

however, remains constant within the groups. A prom-

inent, tapering caudal extension is characteristic of

the Coccus group. The shape of the caudal extension
the 8th segwent and the position and size of the
cicatrix differentiate the genera of the Coccus group.
The number of dorsal abdominal setae on certain
segments varieg somewhat individually, but can be
usad as a supplementary character to separate genera
1id species. The length of the setae of the glandular
poucii shows considerable differences between species

and gemera; in Luzulaspis luzulas the paucn itself

is absent. The presence of fleshy setae lateral to

the glandular pouch is characteristic of the genus

-

lastes. ¥Fleshy pleural setae occur in the

Eiponeltis, Inglisia end Coccus groups and the genus

Spitaerolecanium, but only in the {cccus group are

tnay present on the lst to 3rd segments. Fleshy
vantral setae are characteristic of the same genera

as the pleural seta=s, but Sphaerolecanium differs




from the others in that the fleshy setae only occur on
the 2ud and sometimes 3rd segments; a large numbex

of fleshy setae on the 8th segment 1is typical of the
Inzlisia group. The number and arrangement of the
hair-like ventral setae can be used as a supporting
character to separate genera and species.

Tue relative lengths of the various structures

of the genital segmert show considerable differences,

usually on the generic, but also on the specific level.
The following ratios were found useful: (i) length of
penial sheath to body length, (ii) length of basal

rod to length of aedeagus, (iii) length of aedeagus

to length of penial sheatnin, (iv) length of aedeagus

to length of basisternum. A finger-like membranous
wtension of the apex of the penial sheath is

charvacteristic of the genus Ceroplastes.
o




STATEMENT OF CHARACTERS

TABLE I
SEPARATING GROUPS,

GENERA AND SPECIES
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A, Degree of sclerotization
reduced posterimedially

B. Not so

A.
B.

A,

Dorsal part noticeable
Dorsal part absent

Midcranial ridge :

Ventral part extending far

posteriorly
B.

"

Ventral part reduced

A. Lateral arms present

N

[V 4

N

¥

B.

A,
B.
C.

Lateral arms absent

Reticulated and sclerotized |
Reticulated only
Not reticulated

On each side
ventrally

Preocular ridge, ventral part : A, Short
B. Reaching or almost reaching midcranial ridge
C. Intermediate

B. 6. C..8. D..1Q

Lateral simple eyes (when present) : A, About as |
big as dorsal ones. B. Distinctly smaller

Number of simple eyes : A. 4.

Dorsal simple eyes : Distance between eyes
(}nternally) in relation to diameter of cornea
(internally) : A. 3 times or less longer.

B. 3 - 6 times longer. C. Intermediate

Ventral simple eyes : Ditto : A. BEqual or less..
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B. Equal or more. C, Intermediate

B. Present

Preoral ridge : A. Absent.
Ventral plate : A. Absent.

A. Long.

B. Present
B. Short

Cranial apophysis :
Ce Intermediate
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hLpex (central lobe excepting) : A. Bifurcate,

B.

Genae : A. Polygonally reticulated.

Trifurcate. C.

Dorsal head setae :

Dorsal ocular setae

side. B. Absent

Ventral headsetae :

Genal setae : A, Present.

Truncate

B. Not so

A, Fleshy setae present.
B. Fleshy setae absent

: Al

Present on at least one

A. Fleshy setae present.
B. Fleshy setae absent

When present, fleshy setae : A. Less than 35

B. More than 40

A, With a pair of median hair-like setae
distinctly longer than rest. B. Not so

A. All the setae situated on or anterior to
level of preocular ridge. B. Not so

A. #ith setae between and behind ventral eyes
(when few, these well behind anterior

level of eyes).

When present : A, 11 or less.

ANTENNHAE

B. Not so
B, Absent

B. 12 or more

Length in relation to bodylength : A. More than

half. B. Less than half.

C. Intermediate

Length in relation to length of posterior leg :
Much longer, ratio 1 : 1.23 - 1.52
Longer, ratio 1 : 1.05 - 1,22

A.
A
B

Ce

Subequal, ratio

Shorter, ratio :

1
1

0.95 - 1.05
0.58 - 0.93
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1121314516718} 9}10 11}3? 13 11 15 16i17 18119} 2021122 23

Length in relation to length of penia.. sheath : K |
A. Short, 1.16 - 2.10 times longer. B. Long, ]
2.70 - 6,10 times longer

Length of 3rd segment in relation to :its width :
A. More than 3 times longer. B. Less than >
times longer. C., Intermediate =

A
Y,
P
\
B
\"
¥

A
v

LV
A
J
N
A7
fi 3

Relative widths of 1st and 2nd segmen’s :
A. 2nd wider than 1st. B. 1st wider than 2nd.
C. Widths subequal _L,

Fleshy setae on 3rd segment : A. Very short and
thick, length less than # width of scgment.
B. Very long, length 4 or more times width of
segment, C. Intermediate )

Relative lengths of 3rd and 10th segments :
A. 3rd longer than 10th. B. 10th longer than 3rdg A c
C. Either condition possible y | &

Y
v

:r>\|,tu

Hair-like setae on segment III : A, Present. A B

A1 Usually present. B. Absent

Number of capitate subapical setae on 10th

segment : A. 2. B. 3. C. L4 -6 <

v
ES

A\
b

N
A

Shape of 10th segment : A. Distal parti B | :
constricted. B. Not so ' é%r

A

Length of two smallest antennal bristie in
relation to length of fleshy setae : B
A. Distinctly longer. B. Subequal. C. Shorter

A
N
A
\’w
A
v
/
v

THORAX

Circular pores behind pronotal sclerite :
A. Less than 2 on each side. B. 2 or more on _ A B A B A
each side ~e— 1 €

v
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1121314151617 8} 9‘10 11 12 13§ 14 15 16117 {18 19 201211221 23
‘ B {&;*f
Prosternum : A. Polygonally reticulated. B. Not B il c A B
reticulated. C. Denticulate (spinose) PR . P ﬁ_
Medial pronotal hair-like setae : A. Usually 2. j
B. Intermediate (1 - 2). C. Usually absent S o R S DA g R % O O ) I I TR B A Bl _lcl o) le
Posttergital setae : A. Present on at least one B A B
Prosternal setae : A. Fleshy setae present. B -
B. Fleshy setae absent £ . A =
Mesothorax :
Emargination of mesoprephragma : A. Deep. Bl C Ip c B A B
B. Shallow., C. Absent el > ey 2 Iy S >
_I_?_.neticulatipn on prescutum : A. Regular polygonal. cialcleicln . A C A c B c A
B, Irregular. C. Absent or very weak Dy Ly & =, R A SRS s 22
Length of membranous area of scutum : A, More
than twice width. B. Less than twice width. A C Blc Blclalec B A B C
C, Intermediate & < T <= > { 5
Scutellum : A. Not tubular. B. Tubular & A x5 é-%i érA &l .- A £ 5 =
A. 3-L times wider than long
B, 2-3 times wider than long
C. 1-2 times wider than long £ B . ¢ 2 B ey ‘&,dg BlapB 1A B & A >
Basalare : A, Joining pleural wing process to
mesepisternum. B. Not so & A < B .
Length of basisternum in relation to length of
membranous area of scutum : A. More than twice ag
long. B. Less than twice as long. OC. Inter- _
mediate « A> C1lA B IC {_13) A C {BELC |B A B
. S ' < | >
Median ridge of basisternum : A, Absent or B B
reduced. B. Complete ¢ = é-f-p A B >
Scutal setae : A. Fleshy setae present, B A 1
B. Fleshy setae absent € | Z B. . 55_&,
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A. Hair-like setae absent
B. Hair-like setae 1-4
.C. Hair-like setae 3-30

Postalary setae : A. Usually present
: ‘B. Absent ‘

Postmesostigmatal setae : A. Fleshy setae present
: ‘Fleshy setae absent

B.

A. Flesh selae 14-32

B. Fleshy setae more
than 43

Basisternal setae : A. Fleshy setae present
B. Hair-like setae present
C. Setae absent

Metathorax :
Suspensorial sclerite ¢ A. Present. B. Abscat

A. Elongate
B. Not elongate

- Metapleural ridge : A. Reduced., B. Not reduced

Dorsostigmatal setae : A. Fleshy setss present
: S B. Fleshy setae absent

Antemetastigmatal setae : A, Prescat. B. Absent

Postmetastigmatal setae : A. Fleshy setae present
S B. Fleshy setae absent

Anterior metasternal setae : A. Fleshy setae
present. B. Fleshy setae absent

A. Fleshy setae numerous (36-94)
‘B. Fleshy setae less numerous (11-24)

Posterior metasternal setae : A. Fleshy setae
more than 4. B, Fleshy setae less than h
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PUNERIOYY

Fore wings : A. Less than 23 times longer than ﬁ{
wide. B. 24-22 times longer than wide.

C. More than 22 times longer than wide A B < A} Bl 10 B A
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Alar setae : A, Present on at least one side

B. Absent et A

F:

v
WA

v

Halteres : A, Absent. B. Present

Haltere setae : A. One on each side
B. More than one on at least one
side
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Legs :

Length of hind leg in relation to bodylength : :
A. Bodylength 1.85 or more timés longer TA, B 1A A s | 5
B. Bodylength less than 1.85 times longer - B 51 . -

Front coxa : Coxal bristles : A. Present
B, Absent 1«
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Apical seta : 4. Long, about equal to length | _ b
of trochanter. B, Short, about half length B C
of trochanter, C. Intermediate 2
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Total number of setae on front tibia : +
A, More than 60. B, Less than 60 PN S

p=23
} m.'v
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¥

Length of apical seta on front trochanter in
relation to width of trochanter : A. Short,
less than 1% times. B. Long, more than 3 B
times. C. Intermediate e

Hind femur : A. Short and wide, less than 3%
times longer than wide. B. Long and narrow,
more than 6 times longer than wide. C. Inter- .

. C A C B C
mediate & o) .
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Hind tibia : A. With more fleshy than hair-like o 1 i B
setae. B. Vice: versa
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A. With apical spur on frong leg much smaller
than on middle and leg. B. Spur sub-
equal on all 3 legs

Length of fleshy setae in relation to width
of tibia : A, At least 3 times longer.
B. Shorter, C. Intermediate

Hind tarsus : A. With more fleshy than hair-like
setae. B. 'With subequal numbers of hairlike and
fleshy setae. C. With more hair-like and fleshy
setae

A. More than 6 times longer than wide. B. Less
than 6 times longer than wide. C. Inter-
mediate

Hind claw : A. About 11 times longer than width
of tarsus. B. Equal to or a little longer
than width of tarsus

ABDOMEN

Tergites : A. Present on all the segments
B. Absent on one or more of the
intermediate segments

Nature of tergites between ‘1st and 2nd
segments : A. Separate sclerite on each side.
B. One sclerite on each side with a separate
median sclerite. C. Continuous from side to
side

Pleural sclerotization : A. On segm Vil..
B. On segm IV-VIlI. C. Absent

Sternites : A. Present on segm II-VIII,
B. Absent on one or more of middle segments.,
C. Absent on segm II
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Caudal extensions on segm VII : A. Very
prominent, tapering. B. Small, broadly
rounded or slightly pointed

Caudal extension of segm VIII forming a :
A, Small convex lobe. B. Papilla shaped lobe.
C. Large cylindrical lobe. D. Large, semi-
circular lobe. E. Large geniculate lobe.
E. Mammillate lobe

Cicatrix on caudal extension of segm VIII :
A. Absent. B. Present

Location and size of cicatrix : A. Lateral,
small. B. Posterior, large. C. Postcro-
dorsally, large

Glandular pouch on segm VIII : A. Absent
B. Present

Setae of glandular pouch : A. With no internal
part. B. With external part less than twice
internal part. C. With external part 2-3
times internal part. D. With external part
3-4 times internal part. £. With external part
more than 4 times internal part

Abdominal dorsal setae
segm I : A, Usually more than one.
one or none

: Fleshy setae on
B, Usvally

Hairlike setae on segm I : A. Usually 2,
rarely 1. Usually absent, rarely 1

Hairlike setae on segm III : A. Usually 2,
rarely 1. B. Usually absent, rarely 1

Ante-anal setae : A. Fleshy setae usually
present., B. Fleshy setae usually absent
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A, Usually with 2 long hair-like setae
B. Usually without long hair-like setae

Lateral to glandular pouch : A. Fleshy setae
2~7. B. Fleshy setae ahsent, rarely one

Circular pores in ante-anal region :
A. One or more present. B. Absent

Abdominal pleural setae : A. Fleshy setae
present. B. Fleshy setae absent

A, Present on segm I-TIT
B. Absent on segm I-III

Abdominal ventral setae : Fleshy setae :
A, Present. B. Absent

A. Absent posteriorly beyond segm IIT
B. Present posteriorly beyond segm IIT

A. Numerous (7-15) on segm VIII
B. Few (3 or less) on segm VIII

Hair-like setae on segm IT, usually :
A, Absent. B, Two medially.
C. One on each side. D. Two medially and
one on each side :

Hair-like setae on segm III, usually :
A. Two medially, rarely one
B. None medially, rarely one

Hair-like setae on segm VI and VIT, usually :

A. 4 setae on both segments. B. 2 setze on both
segments. C. 2 setae on segm VI and 4 on
VII. D. 4 setae on segm VI and 2 on VII

Lateral sclerotizations of penial sheath :
A. Joined anterior to anus. B. Not so
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Apex of penial sheath: ' Membranously
extended. B. Not membranously extended

: | i | Ay BJa| B |a
i : _? :

£\
Yy

Length of penial sheath in relation to body-
length : a. Short, bodylength usually 57 or more i
times longer. B. Long, body length usually less
than 47 times longer. C. Intermediate, body B c
length 4}-5% times longer

L
i
|
}
|
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Length of basal rod in relation to length of : ‘
acdeagus : 4. Short, length less than half
aedeagal length. B, Long, length more than 8
1% times aedeagal length. C. Intermediate el

Basal rod : A. Anteriorly reaching or almost ]
reaching basal membranous area. B. Not : B

P , i
A ;c) alcial c B
o e Y
|
2
reaching basal membranous area |

e

sheath : a. Short, penial shecath more than 3

times longer. B. Long, penial sheath less than
3 times longer. C. Intermediate, penial sheath ! ‘B
2.82-3,22 times longer Cmd i

|
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Length aedeagus in relation to length of penial | i
!
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basisternum : Ai. Long, basisternum 4 to 13 times)

as long. B. Short, basisternum 13-4 times as ;
long |

Length of aedeagus in relation to length of ' i
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(&) CLASSIFICATICL. ARND IMTEARELATICHSHIPS OF Tod
CUCCIDAT BASED L THE HALES.

(1) Croups of Genera:

L. The characters which were found from an

.

examination of Table I to separate groups of genera

are listed in Table I1. The table contains &% charac-
ters and shows their distribution among the studied

material, It will be neoticed that a few characters
are included of which the altermate conditions cccur
within the same group {thus only separating genera),
but which are of sigunificance in separating other
gproups. The characters which are exclusive to any
particular group are underlined in the table and their
total number is given at the end of the table. Tne
number of these charvacters may no doubt be reduced
as more information about other members of the family
becomas available and it must be stressed here that
becausa of the limited number of species studied the
diaznosis and discussion of relationships are very
tentative, |

To investigate thie relationship between groups
the wmethod of analysis was extended in the way done
by Zhauri {1952), e..d the following were calculated:
(a) thie number of characters shared by any two groups,

(L) tha number of characters exclusive to tnese two
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Table 1T,

List of characters which separate major Groups of Genera.

At A (TS @ Eule- Erio- 1Ingi- Coccus
CHAZACTERS canium peltis sia

LAAD:
PrYs )

1. 1In lateral view: A,
Flat. B, Dorsoventrally
eloangatedor rounded. B

I
o
o3

2. Length of antenna in

relation to length of

posterior leg: A, 1,J5

or more times longer.

B. Subequal or shorter AB A

?)
=

Interocular ridge:
Present. B. Absent AB A A B

@ a

Postocular ridge:
Forking below ocellus
Yot so. A B A A

W W

- a »

5. Mideranial ridge,
ventrally: A, Reduced,
B. Mot so,. B AB A B

&, Wbumber of simple eyes:
A, 4, B, more than 4, AB A B A

7. Lateral simple eyes
{whern present): 4. About
as large as dorsal ones.
B. Distinctly smeller -B - A -

8. Pre-oral ridge:

A, Absent, B. Fresent. AB A B B
9., Fleshy dorecal head

setae; A, Fresent,

B. Absent. B B A A

1. Dorsal ocular setae:
A, Presznit on at least ﬁ
one side., 3. Absent. AB B A A

11. Fleshy ventral head
setae: A, Present,
B. Absent.

les
>
7
=



CHARACTERS

Eule -

canium

Erio-
peltis

Ingli-

sia

Coccus

o

e}

12. Setaec between and
behind veuntral eyes.
L, Present, B. Absent.

13, Genal setae.

A, Present, B, Absent
FunAX:

14, Prosternum:

A, Spincse, B. Not so

15, Bcutellum:
A, Tubular, B, Mot so.

1G, Scutellum:

A, 3-4 times as wide as
lonz. B. 1-3 times as
wide as long.

17, Fleshy scutal setae:
A, Present, B. Absent.

les}

AB

16, BRasalare: A, Joining

pleural wing process to
mesepilsternum.,
B. Vestigial,

12, liedian ridge of
bagisternum: A. Complete
B. Reduced or absent.

20. Fleshy postmeso-
stigmatal setae: &,
Present, L. Absent.

21l. Antemetastigmatal
setas: A, Preseunt,
B. Absent,

22. Fleshy dovrsostig-
matal setae: A, Present,
B, Abgent,

23. Fleshy anterior
metasternal setae:
A, More than 36,

Bo \_- - 2/"!'0

ws]

B

AB

A

AB

jtx

A



AP ACTER . : ;
C CTERS canium pdtis sia

Eule- Erio- Ingli-

Coccus

o

24, Posterior meta-
sternal setae: A, More 4
than 4, BE. Less than 4. b A A

25. Wings: A. Less than

2% times longer than

wide. B. 2%-2% times

longer than wide,

C. More than 2% times

longer than wide. AB c B

25, Total number of

setae on front tibia:

A, lMore than 6{.

BR. Less than 5C. AB B A

27. Zind tibia: A,

With more fleshy than

hair-like setae.

B, With more hair-like

setae, AB B A

ABDCMEL:
Sl

28. Pleural sclerot-

ization: A. on segment

VII, B. on segments

IV-VIii, C. Absent. C A

o

2%, Caudal extensions of

segment VIL: A, Very

prominent, tapering.

B. Small, broadly

rounded or somewhat

pointed. B B B

3¢. Cicatrix on caudal
extension of segment VIIL
A, Absent, B, Present. A A A

31, Fleshy pleural setae
on segments 1 - III:
A, Present, B. Absent.

vy}
[ws]
w

32. Fleshy ventral setae:

A, Absent posteriorly

beyond segment III,

B. Present posteriorly

beyond segment IIT. A B B



Eule-
canium

Erio-
peltis

288

Ingli-

7 occu
sla ¢ s

33. Fleshy setae on
8th sternite: A. More
than 6. B, Mot more
than 3.

34, Ventral hair-like
setae on segment III,

usually: A, Two setae .

medially. B. ¥o setae
medially.

Total number of

exclusive characters

AB

4

TABLE II_A

Number of Characters

Pairs of Groups (a) (b) (c)
of which differ-
shared exclugsive  entigting
Fulecanium-Zriopeltis 14 ) 6
Eulecanium-Inglisia 8 1 15
Fulecanium-Coccus 6 1 18
Eriopeltis-Inglisia ) 1 21
Zriopeltis-Coccus 2 2 17
L4 6 16




sroups, and (c) tire number of characters by which the
twe aroups differ from zach other. The results are
ziven in Table II A. The characterization cf each
group is implicit in Table IT and given fully in the
keys wiich fcllow later.

1. The Coccus group: To this group have been assigned

five gewnera which appear to be very closely related.

They ars Zulvinaria, Cenus B, Coccus, Parthenolecanium

and Sexoplastes. Pairs of genera share from 75 to &

ciiaracters and the group as a whole has about 5¢
chavacters in commown. The exclusive characters of

this group are (i) the basalare vestigial or absent,
(ii) the caudal extensions of the 7th abdominal

ses;ment very promineut and tapering, (iii) the presence
of a membranous or weakly sclerotized cicatrix on the
caudal extension of thie 7th abdominal segment, (iv)
fleshy anterior metasternal sctae more than 38 (v)

the presence of fleshy pleural setae on the first three
abdominal segments. In all the genera, except Cexro-
piastzs the shape of tue head is ratihier peculiar in
kaving a pronounced anterodorsal bulge and the medio-
ventral bulge sherply drawn back. Zxcept for this

and some other small differences the males of genus

Ceroplastes is very similar to those of the other

mempzys of this group. This is ratner interasting

because the famales of the genus Ceroplastes are
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counsidered to be quite distinct and different from
the other Coccidae.

The Coccus group is probably the most specialized
of the Coccidae as a comparatively large number (8) of
specialized characters are found in it. They are:

{i) the presence of only four simple eyes, (ii) the
tubular scutellum, ({iii) the reduced metathorax, with
the episternum small, the pleural ridge short and the
nalteres lacking, (iv) a basalare which is vestigial
and incorporated into the pleural wing process, (v)
considerable desclarotization of the abdomen, (vi) the
presence of prominent caudal extensions on the 7th

abdominal seg

ment (although reminiscent of the "fleshy
tagsals" of the Monophlebidae), (vii) the presence on the 8t:
abdominal segment
{=f caudal extensions of various shapes which bear a
membranous or weakly sclerotized cicatrix, and (viii)
the presence of pleural sclerotization of the 7thh and
6th abdominal segments., (This does not occur in the
more primitive Coccoidea, nor in what is regarded as
thie more primitive members of this family).

¥rom a study of limited material of Akermes

e e

Chloropulvinaria gurantii (Ckll.) by Borchsenius (1%57)

and Izopulvinaria imeretina Hadz. by Hadzibejli (1955),

avd the drawing of the posterior part of the abdomen of



Saissetia nigra {(Wietner) by Green (1904-1909) it seems

certain that the genera Akermes, Chloropulvinaria,

Neopulvinaria and Saigsetia should alsc be included in

o t—

2

this grecup.

2. The Inglisia group comprises only the genus

Tnglisia which, however, shows distinctive characters,

o o e e e S

justifying its separation from all other groups. A

brisf study cf a species of Laronlastodes (C.chiton

Creen) showad that this genus also belongs to the

Iuplisia group. The exclusive characters of the
group are tinc following: (i) lateral eyes about as

larg=s as the dorsal and veantral omes, (ii) prosternum

iii) pleural sclarotization extending from

f"‘\

spinose,

tha 4th - 7tk abdominal segmonts, (iv) more than %

f"‘l'

fleshy setas on the 8th abdominal sternite,
Tne gvoup fzatures a anumber of primitive and
specializad characters. The specialized ounes are:

(1) the counsiderably reduced midcranial ridge,

e

ii) the small spines present on the prosternum and

Q

n the front coxae, (iii) the reduced median ridge

of the basisternum, (iv) the reduced metathorax which
lacks halteres, suspensorial sclerites and a complete
pleural ridge, and (v} the extensive pleural sclerct-

ization wirich, as discussed earlier, is probably of

secondary development and therefore a specialized
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fecature. The primitive features include: (i) eight

simple eyes, which is probably a primitive conditiomn

as it more closely res=mbles the compound eye of the

margaroid auncestors, {1ii) sternal plates on all the

abdominal sagments, (1ii) a scutellum which is not

tubular, {(iv) a basalare connecting the pleural wing

rocass with the epistarnum, and (v) the absencz of

J

romineut caudal extensions on the 7th abdominal

s
=

segmznt, or caudal extensions with a cicatrix on the

3. The Eriopeltis group: This group consist of the

two clossly related genera Eriopeltis and Luzulaspis,

witlch shiave about 9¢ characters between them. Three
characters are exclusivz to this group: (i) the head
comparatively £lat Joxsoventrally, (ii) the postocular
ridze wet forking below ocellus, and finally, (iii) the
lonz and narvow wings which are more than 2% times longer
than wide, Anothar characteristic of this group is the

presance of an interocular ridge, but this is sometimes

sharad by Genus A of the Eulecanjium group.

The Erxiopaltis group exhibits both primitive and
specialized features. The two genera snare the follow-
inz specializad characters: (i) an interocular ridge,
connacting the pre- and postocular ridges, (ii) a more
or less rveduced midcranial ridge, (iii) four simple
eyes, {iv) the absence of the preoral ridge, (v) a

tubular scutellum, (vi) & reduced metathorax with a



smwall episternal plate, short pleural ridge and no

lteres or suspensorial sclerites, and (vii) the

s
™

prasance of pleural sclerotization on the 7th abdom-

inal segment. In each of the two genera an additional
specialized feature is found: 1in Luzulaspis the
cluster of porze (and the pouch) on the &th abdominal

segmaznt nas secondarily been lost (thes pores are
prasect in the more primitive margaroid Coccoidea
(torrison, 1928: Thsron 1958, 1982) the Pseudo-
coccidag (Gilicmes, 12%1) and all the other species

studied 1 erc);,in Eriopeltis the median ridge of the

basicternum is reduced.

The prevailing primitive features in this group
are: (1) the prasence of distinct anterior tenterial
pits, (ii) the presence of a basalare connecting the
episternum and the pleural wing process, {(iii) the
absence of prominent caudal extensions on the 7th
abdominal segment or caudal extensions with a cicatrix

oin the 8th. In addition, in Eriopelti~ the ventro-

s

mzdial part of the epicranium is well sclerotized,
and tevgites and sternites are present onn all the
abdominal segments.

The Hriooeltis group can be regarded as being

[~ g

5
@
S
o)
[O)]
D
0]

ecialized than the next group, the Eulecanium

group. Tals conclusion is at variance with the views

09
3]
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of Borchsenius (1957), waro held that they were the
most primitive Coccidae.
IJ

is perhaps interesting to note that Exiopeltis

ci

and Luzulagnis are the only two amongst the material

studied that are found on grass,

4. The fulecanium group: In this group the rest of

the genera studied have been included, i.e. Eulecanium

Nemolecanium, Physokermes, »hodococcus, Parthenolecanium,

Phyllostroma, Filippia, Ctenochiton, Ericerus, Genus A,

Sphaerglecanium. There is litte doubt that this group

is a temporary assembly of genera, related to each
other to a greater degree than to the otner three
groups alrzady discussed. The relationships between
these gensera are very complex and until more repres-
entative materiel has been studied in detail it seems
best tc treat them together, although further sub-
division appears to bz inevitable. The heterogeneity
of this group of genera is reflected in the comparatively
small number of characters (about 25) that are common
to all of them. Four of theses are exclusive to this
group, namely (i) pleural sclerotization on the abdomen
absent {ii) fleshy ventral head setae absent

(iii) posterior metasternal setae less than 4

(iv) fleshy setae absent posteriorly beyond the 3rd

abdominal segment.



All thie zsnera included in the Zulecanium group
apnear to be more primitive than tnose of thne other

groups, especially the genera genera Eulecanium,

semclecaniun, Physokermes, Bhodococcus, Palaeolecanium,

Zricerus and Genus A. They have in common the following
chiaracters witich cann be regarded as being primitive:

{1) a scutellum which is not tubular, (ii) a basalare
connecting the pleural wing process with the episternum,
(iii) a comparatively less specialized metathorax with
thie episternum and metapleural ridge well developed,

the latter with a vestigial pleural wing process which
supports the haltere, wiilch is in turn connected to a
small suspensorial sclerite, (iv) the absence of
prominent caudal extensions on the 7th abdominal
segiment, {v) the absence of prominent caudal exten-
sions witr a cicatrix on the 8th abdominal segment,

Furthermore, three of these genera namely Eulecanium,

Yemolecanium and Pavsokermes share a 4th primitive

character in possessing small tergites and sternites
on all abdominal segments (this is also shared by
Phyllostroma). The other four genera share some
of the above-mentioned characters, though not all of

them. All the genera except Physokermes, Palaeole-

cancium and Sohacrolecanium share an additional feature

whicihh is probably primitive, i.e. naving more than 4

simple eyes.
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v£ the zenera in this group Sphaerolecanium appears

to be the most specialized. In this genus the scutellum

1

is tubular (though the ventral for®amen is large), the
nalteres are absent and the metathorax reduced, the
caudal exteasion of the 8thi abdominal segment forms a
prominent cyclindrical lobe, and only 4 eyes are present,

This genus might be regarded as linking the Eulecanium

(&)

group with the IZriopeltis or Coccus groups.
If relationships are estimated by calculating the
total number of characters shared by pairs of genera

it appears that the genera Eulecanium, Nemolecanium,

Paysokermes, ihodococcus and Palaeolecanium are very

closely related, with pairs of genera sharing between

75 and &5 characters. Phyllestroma also comes close

to this group, especially to Palaeolecanium. The two

genera Filippia and Ctenochiton, while not very close

to these share between themselves a large number of
characters (about 8C). The three remaining genera,

i.e. Iricerus, Genus A and Sphazrolecanium are not

very close to each other or to any of the other above-
mentioned subgroups (although Ericerus comes close to

shodoccccusg). It is therefore clear that the Zulecanium

group, in winich 11 out of 1S genera studied have been
irncluded, is very heterogeneous and as more material
becomes available it will undoubtedly be further

subdivided.

(=]
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B, From Tables II and IIA it can be seen that the

Iricpeltis and Eulecanium groups agree ir a large

numbar of characters (l4), of which 6 are common to

them alone {i.e. exclusive). Conversely in the Coccus

aird Inglisia groups the alternative condition of these

5 characters obtains and they share 15 characters

amcitgst themselves.

Any other way of coupling pairs

cf groups rasults in a comparatively small number of

chiaracters being shared or exclusive.

It would appear

nerefore that there are two major groups, Eriopeltis

ard Hulecanium on the one hand and Inglisia and Coccus

on the other, waich can be separated mainly by the

M

the body, as follows:

inglisia and Coccus groups

t=d

s

Fleshy dorsal head setae
ent

£ 2%
P

*
pres

2. 3Sastae between and behind
vantral eyes present,

3. Geunal sstae present.

4. Flizshy postmesostigmatal
setaz prasent,

5. Antemetastigmatal setae
present.

5. Fleshy dorsospiracle
setae present,

bsence or presence of setas in various regions of

Eriopeltis and Eulecanium
Groups

Fleshy dorsal head setae
zbsent; eyes absent.

Setae between and behind
ventral eyes absent.

Genal seztae abgsent,

Fleshy postmesostigmatal
setae absent,

Antemetastigmatal setae
absent,

Fleshy dorscspiracle
setae absent.



The fact that these two proups can only be
separated by differences in the chaetotaxy indicates
thiat this family consists of a wmovphologically
rether homogeneous group of species. This is partic-
ularly truz in comparison with the Diaspididae where
Ghauri (1962) found sharp and very distinct morpho-
Logical differences between major groups.

At present no rank is suggested for these groups
of genera indicated by male characters, but they may
be considered to bLe equivalent to each other and
representing subfamilies, while the further subdivisions
in the Zulecanium group, and possibly the Coccus group
could represent tribes.

The diagnostic characters of each group can be

found iwu the detailed key wnich follows later.

C. Thne classification proposed above unfortumately
di.ffers cousiderably from the existing classificatien
ested by Borchsenius (1957) and a few examples

are discugsed as aun illustration of these differences,

1t will be remembered that Borchsenius based his

classification on a few characters of the adult female
with considerable emphasis on the way in which the
body and the eggs are protected. In his subfamily

Filippiinae, Eorchsenius included the three genera

Luzulaspig, Eriopeltis and Filippia. From the male
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characters it is clear that whereas Luzulaspis and

Sriopeltis are very closely related (sharing about

¢ characters) they differ from ¥Filippia in a number
of striking features (and share only about 5¢ charac-
ters), e.g. the snhape of the head, the number of
ayes, the presence or absence of the interocular and
preocular ridges, the shape of the wing, and in the
preseince or absence of fleshy ventral head setas and
£leshy abdominal setae. (n the other hand, Filippia
shiares up to 8u cnaracters with some of the other

genera of the Zulecanium group, e.g. Ctenochitin sp.

and ¥, bituberculatum. It is therefore clear that

Filipoie_and Zriopeltis are not closely related, a

couclusion which supports the views of Bodenheimer
(1953) who put them into different subfamilies.
In his tribe Pulvinariini Borchsenius included,

among Others, the two genera Pulvinaria and Phyllostroma.

The males of these two genera, however, are widely
different and have only a comparatively small number
of characters (about 5¢) in common. Some of the more
striking differences are found in the number of eyes,
thie condition of the scutellum and basalare, the
development of the metathorax, the condition of the
caudal extensions of tne 7th and 8th abdominal
segments, and in the chaetotaxy of the head and

abdomen. PFavllostroma shares about 3¢ characters




with some members of the Hulecanium group (e.g.

P. bituberculatum) and Pulvinaria about 7C char-

acters with the genera of the Coccus group.

vn the other hand males of some genera whickh
were widely separated by Borchsenius indicate close
relationships. Thus Borchsenius considered the

genera Pulvipnaria and Jcccus to represent two

tribes of oue subfamily and Ceroplastes a different

subfamily’ altogether., As discussed earlier the
malzs of these three genera are very similar and
belong to the same group. The close relationship

betweer Fulvinaria and Coccus has also been indicated

by Steinweden (195%2) and Bodenheimer (1253) who
groupad them together into the same taxon. Both workers

however, counsidered Ceroplastes to be distinctly differ-

ent from Coccus and Pulvinaria.

v

Further detailed studies are needed on both
males and females to show if these differences in
classification on the two sexes illustrate the depen-
dance of ths grouping on the stage (or selection of
cnaracters) as found by Morrison (1228) in his studies
of various stages of the Margarodidae, or reflect the
inadequate knowledge of the femsales of the family, and
finally which, if any, of the twc classifications

reiflects the true relationships and not convergence.



(ii) Genera:

In Table III the characters are tabulated which
separate genera in at least one of the three groups
for which more than one genus were available. These
ciharacters are marked "G in the columns where they
operate; where they only operate at the specific
level in any of the remaining groups they are dencted
with an "S", while the symbols "GS" are used where
thie cnaracters can apparently be used to separate

bo

ot

0 geuera and species within the same group; a
dashi {~) signifies that the character does not
operate in that particular group. The table contains
about 20 characters. This very high numbsr is due

to the fact that in most cases only one species

per genus was available and many may eventually

b2 shown tc be of specific value only,

Coccus group: All the genera of this group are

veryv closely related but ecach has a characteristically
shaped caudal sxtension on the dth abdominal segment.

Ceroplastes also differs from tine others in the shape

of the head.

Inglisia gzroup: vnly one genus was studied and

generic differences can therefore not be discussed.

Sriopeltis group: The two genera Zriopeltis

and Luzulaspis are very closely related but Luzulaspis

is distinct in lacking the glandular pouch and pores.



TABLE IIT

List of characters wiiichh mainly separate

Genera.
— Eulec- Erio-

Characters: anium peltis Coccus
“EAD:
1. Shape of the head G - G
2. Absence or presence of

polygonal reticulation

on median crest G - -
3. Presence of interocular

ridge G - -
4, WFature of postocular

ridge, dorsally. G G -
(5. Postocular ridge forking

below ocellus or not G - GJ
G, Nature of postocular

ridge, posteromedially G - S
7. Midcranial ridge dorsally

represented or not G - G
8. lature of sclerot-

ization and retic-

ulation around ventral

part of midecranial ridge G G G
9. Nature of preocular ridge G - -
14, Humber of simple eyes G - -
11, Distance between dorsal

eyes in relation to

diameter of cornea G G G
12, Distance between ventral

eyes in relation to

diameter of cornea. G - G
13, Presence of preoral ridge G - -

14, Presence of ventral
sclerite near mouth
opening G - -



Eulec- Erio-

Characters: anium  peltis Coccus
15. Length of cranial

apophysis G G G
16, Nature of apex of cranial

apophysis G @s -
17. Presence of polygonal

reticulation on genae G - S
18. Presence of a pair of

long, median, nair-

like, ventral head setae G G -
19, Location of ventral head

setae G - -
ANTENNA ;
20, Relative length G - G
21, Length in relation to

length of posterior leg G - -
22, Length in relation to

length of peniel sheath G - G
23. Length of 3rd regment in

relation to its width G - G
24, Relative widths of lst

and 2nd segments G - -
25. Length of fleshy setae

on 3rd segment G - -
25. Presence of hair-like

setae on 3rd segment G - -
27. Number of knobbed sub-

apical setae on 1Cth

segment, G - ©o-
28, 1Cth segment distally

constricted or not - - G

29. Length of two smallest
antennal bristles in
relation to length of
fleshy sastae G - GS



Characters:

Eulec-
anium

Erio-
peltis

Coccus

THECRAK

3.

31.

32.

33.

3.,

43.

4,

4‘50

Mumber of circular pores
behind pronotal sclerite

Prosternum reticulated or
not.

Number of medial pronotal
setae

Presence of posttergital
setae

Presence of fleshy pros-
ternal setae

Nature of emargination
of mesoprephragma

Wature of reticulation on
prescutum
Length of membranous areca

of scutum in relation to
its width

Scutellum tubular or not

Width of scutellum in
celation to its length

Length of basisternum in
relation to length of mem-
branous area of scutum

Presence of fleshy scutal
setae

wumber of hair-like scutal
setae

¥umber of flesshy postmes-
ostigmatal setae

Pregenca and type of
basisternal setae

Presence of suspensorial
sclerite

5]

()]

@
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GS



Bulec- Erio-

Ch ters: . . Coccu
aracrers anium peltis S

46, Mature of metapleural

ridge G - -
47, Pregence of sctae on

pcstalare - - G
43, Wumber of fleshy anterior

metasternal setan G - -
45, Length of wing in relation

o ilts width G - -
5C., Presence of alar setae G - -
51, Presence of halterec G - -
52, NWumber of haltere setae G - -
53. Length of hind leg in

relation to body length. G - S
54, Presence cf coral bristles

on frount coxa G - S
55, Total number of setae on

frout tibia G - -
55. Length of apical seta on

front trochanter in rel-

ation to width of troch-

anter G G G
57. Shape of hind femur

{(length/width) G - G
58. Relative number of fleshy

and hair-iike setae on

hind tibie G - -
52, Relative length of fleshy

setae on front tibia G - -
50. Relative numbers of fleshy

and hair-like setae on

hind tarsus. G - -
81, Length of hind tarsus in

relation to its width G - GS

€2, Relative length of hind claw G G -
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~ . Eulecc- Erio~-
Characto:y: : _
arace culum peltis Coccus

ALLOMEN
3. Fumber of tergites G G -
4. Nature of tergite between

segment I and II1 G - G
85. Number of sternites G - G
3. Absence or presence of

glandular pouch on

segment VIII - G -
&7. Shape of caudal extension

of segment VIII G - G
G8. Location of cicatrix on

segment VIII - - G
G9. Length c¢i external in

relation to M“internal®

part of setae of

glandular pouch G G G
7¢ . dNumber of fleshy dorsal

setae - - G
71. Number of hair-like

dorsal setae on

Segmeut I G - G
72, Humber of hair-like dorsal

setae on segment ITI G - G
73, Pregence of fleshy ante-

anal setae G G ¢

74, Presence of 2 long hair-
like ante-anal setae G -

o

75. Humber of fleshy setae
around glandular pouch - - G
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Eulec- Erio-

Characters: Coccus

anium peltis

co
(4}
-]

37.

poragnes efrsingyter

region

Presence of fleshy pleﬁfal
setae

Presence of fleshy ventral
setae

Number and arrangement of
hair-like setae on segment
1T

Number of hair-like ventral

setae on segments VI and VII G

Lateral sclerotization of
penial sheath fused
anterior to anus or not

Presence and size of
membranous extension of
penial sheath

Length of penial sheath
in relation to body length

Length cf basal ridge in
relation to length of
aedeagus

Basal rod reaching basal
membranous area or not

Lengthh of aedeagus in
relation to length of
penial sheath

Length of aedeagus in
relation to length of
basisternum.

[*n}

Q3

1#p]

6]

)

(]

GS



Fulecaunium group: The genera Zulecanium,

vemgiacanium, Pnysokermes and 2hodococcus are very

closely related, but can easily be separated by the

nuilbzr of eyes. Palaeolecanium differs from tiaese

ge2nera in possessing a comparatively shnocrt penial

shieatin, Fhyllogtroma is also ratner closely related

to tihiese genera but is characterized in lacking
nalteres and in having the metapleuron reduced.

7y

Thie two genera Ctenochiton and Filippia form a

distinmct subgroup tiiat can be separated from the
aforementioned in having a tubular scutellum and
from =achii other by the number of eyes and the
developmenit of the basal rod of the aedeagus. The
tiuree renaiuning genera of the group are all very
distinct. Ericerus is characterized by the long,
narrow nsad and the extremely long fleshy setae on
the appendagzes, genus A by the exceptionally short
and thick fleshy setae on the appendages and tha
possession of a veuntral plate, whereas Sphaerole-

canium is the only genus in tais group with a
prominei:t caudal extension ou the 8th abdominal
sagmeant, a basal rod longer than the aedeagus and
fleshy prosternal, anterior metasterunal and

abdominal setae.
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TABLE_IV.

List of Characters which Separate Species.

Characters Erio- Puvin- Partheol- Cerop-
peltis ar¢a ecanium lastes

1. Degree of sclerot~

ization of posteromedian

part of postoccipatal

ridge, +

2. Presence of lateral
arms of midcranial ridge +

3. Shape of apex of
cranial apophysis +

4, - Presence of retic-
ulation on gena +

5. Presence of retic-

ulation on pedicel. +

2. No. of fleghy setae

between and behind

ventral eyes. +

7. UHo. of fleshy setae
on 4th antennal segment +

3., Size ¢of two shortest
antennal bristles +

9. Presence of retic-
ulation on the postter-
gital region. +

1c. Mature of emargination
of mesoprephragma, +

11. Presence of retic-
ulation on mesoprescuteum. +

12. Presence of reticul-
ation on anterior arms
of mesoscutum +

13. Presence of reticul-
ation on membranous area
of scutum., +



Characters Erio-

peltis

Publin-
ar¢a

Partherol Cerop=-
ecanium lastes

CI0

14, 8Size of ventral
foramen of scutellum

15. Development of median
ridgze of mesosternum +

L6, Lengtii of hind leg
in relation to body
length.

17. ZLength of hind tarsus
in relation to its width

16. resence of median
pronotal setae

18, Presence of coxal
bristles

2\4‘@ :EO. Of fleShy
pleural setae on 7th
abdominal segment,

22. B8ize of aedeagus
(e.g. in relation to
basal rod or aedeagus).




$IX

(111, Spscies:

In Table IV the characters are listed whici
separate species in the four genera in which wore
tanan one species were available; a "+" sign iandicates
th2 genus in which the character operates. From the
Table it can ba seen that differences between species
are indicated by differences in tihie chaetotaxy and

reticulation in various regions of the body, but

4]

0 by differences in the deveslopment of certain
y P
ridges sucn as the midcranial ridge, the postoccipital

ridge and tiie median ridge of the mesobasisternum.

(c) TELATIONSHIPS (F TiIZ CuCCIDAR WITﬂ CTHER
SUBCIVISIUUS CF THE GuGCCLD i '

I. The division of the Coccoidea into the margaroid,
lecanoid and diaspidoid types by Balachowsky (1937,
1942) has been generally supported by the results of
more detalled investigations of the adult males

-

{Theror

ps

, 195C), as well as by cytological studies
flughes=-Schrader, 1242; Brown, 1259). Uf the
families of which the males have been studied inten-
sively, the margaroid type includes the Margarodidae
and Phenacoleachidae (Theron, 1958, 1962), the

lecanoid type, the Pseudccoccidae and Coccidae, and

the diaspidoid type the Diaspididae (Theron, 1958).



Theron snowed that the Pseudococcidae and Coccidae were

<
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closely related and that their closest relatives

g

erz found in the margarodid Steingelia ou the onz hand

o

il
2

thz Diaspididae on the other. ie regarded the

O,

iaspidoids as being more closely related to the
lecarnoids than tne latter tc the margaroids and this
view was supported by Ghauri (1962).

Theron'’s conclusions regarding the affinities
of the Cocccidas was based mainly on the one species

f.pomeranicum studied in detail. The results of the

present investigation, in which a fairly represen-
tativa sample of the Coccidae was studied, generally
coniirms, but also supplements Theron's observations.
A few structures of morphclogical importance and
wialch were either overlooked or absent in the species
studied by Theron, can be recorded here:

L. Vestigial dorsal part of the midcranial ridge.

This short median vridge is present in some members of
the FBulecanium and Coccus groups, though not in the

pecies studied by Theron. It is more fully

0

developad in the Pseudoco:cidae (Theron 1958; Giliomes,
12€1), but abseat in the Diaspididae (CGhauri, 1962).
Tne greater reduction or absence of the dorsal section
of the midcranial ridge (considered to be primary) is

a specializatioan in the Coccidae.
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2. Intercgcular ridge: This ridge, which connects

the pre- and postocular ridges below the ocellus is
present and always well develcped in the Ericpeltis
group and also occurs, although in a more or less
reduced condition in most specimens of Cenus A.

Une is tempted to suggest that this condition was

the forerunner of the situation in the Pseudococcidae
where the pre- and postocular ridges are fused, but

the fact that both the Eriopeltis group and Genus A

arez comparatively specialized, though with little
affinity between them, makes this seem unlikely.
Presumably ths ridge evolved independently to support
the preocular ridge and its articulation with the

antenrna, which is exceptionally long in Erxiopeltis

and fairly long in Genus_ A.

3. Anterior tentorial pits, These structures can be

seal: in the Zrigpeltis group and in some members of

the Zulecanium group (e.g. ZExricerus and Ehyllostroma).

They are absent in the Pseudococcidae, where the
anterior tentorial arms are fused with each other
anrd with the cranial apopnysis. In the Diaspididae
the tentorium is absent altogether but vestigial
anterior and posterior tentorial pits remain in

come species, (Ghauri, 1962)



4, Lateral pronotal sclerite: A small lateral prowotal

sclerite is present in all Coccidae. Homolegous
stxuctures are found in the Pseudococcidae (Ziliomee,

1981, and Diaspididae (Ghauri, 1952).

5. Poustrercite: The absence of this sclerite in

tae Coccidae is listed as a speclalized character by

Theron (1256). 1t was observed, however, in all the

sp2cies studied here, including Parthei.¢lecanium

pomeranicum. It is present in all the other Coccoidea,

except Steingelia {Therow 1358).

. Metapleural apophyses. Vestigial metapleural

apopiyses, of the same wnature as found in Pseudococcus

{Giliomee, 1261 i,e., rudimentary, are prescut,

This structure is vestigial or abseunt

-~
o/

in P.pomeranicum (and the other members of the Ccccus

group) and this was accordingly regarded by Theron
ac a specialized feature of the Coccidae. It was

found, however in all the members of the Eulecanium,

cxiopeltis and Inglisia groups, where the condition

ie very similar to that in the Pseudococcidae

{Theron, 1958) and the Diaspididae (Ghauri, 1262).

f

[«X]
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&, tietasternal scleritzs., A distinct metasternal

4]

Late was found in most of the species studied,

e

ncluding P, pomerauicum. Tnis is a primitive

ciiaracter, present in all the Coccoidea except the
Fseudococcidas. The Pseudococcidae, on the other
hand, nave metasternal apophyses (Giliomee, 1231),

wiich arve absent in the Coccidae.

9]

3. Sclerotization of the abdomen. In P.pomeranicum

and the Pssudecoccidae studied by Theron and Giliomee
the abdomen is considerably desclerotized and this

is vegarded as a specialized condition which the
lecanoids share with the diaspidoids (Ghauri, 1262).

Yowsver, it was found that in some of the genera of

the Coccidae, like Luzulaspis, Hemolecanium, Zulecanium,

Phvsokermes and Phyllostroma both tergal and sternal

plates (although reduced) were present. This is

undoubtedly primitive.

I1. This study has shown therefore that, as far

as the relatiomship with the margarvoid type is
concerned, only minor alterations are mecessary in
the list of characters given by Tneron (1958) that
separate the lecanoid type from the basic margaroid

type. That is in so far as metasternal plates and

abdominal sclerites are not absent in the Coccidae.



and the diaspidoid male, as expressed by the characters

shared with the lecanoid male, is shown in Table V.

Tabie V. Showing Relatiognships of Lecanoid Male with

The relationships with the basic margaroid male

A,
1.
2.
3.

the bMargaroid and Diaspidoid Types.

[«Y]

Margaroid Lecanoid Diaspidoid

Primitive characters:

:lead well sclerotizad
Tentorium present

Distinct Propleural
apophyses present

Specializ=ad characters:

<ompound eyes absent

Lateral branches of
midcranial ridge present

Cranial apophysis long
Pronotal ridges present
Posttergites smalil

Prescutal ridges
siifted medially

Prealare differentiated
into a triangular
sclarite

Subepisternal ridge
detached from marginal
ridge

Abdominal spiracles absent

e}
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From Table V it can be seen that the lecanoids and
diaspidoids nave a larze number (%) of specialized
ciiaracters in common, wiereas 3 primitive ones are
stiared with tine margaroids. It can tuerefore be stated
that the lecanoids are more closely related to the dias-
pidoids than to tne margaroids and alsc that they are
more specialized than the margaroids but less than
thie diaspidoids. This couclusiown confirms the views
of Theron (1258) and Shauri (18:2).
ITI. Two genera of which the males were studied by

Lon 108

Tharow (1958, 192%2) i.e. Steingelia and Phenacoleachnia,

were regarded by nim as occupying an intermediate
position betwesen the more primitive margaroids (vaxr -

carodes and Pseudaspidcproctus) on the oane hand and the

lecancids (Coccidae aud Pseudococcidae) on the other.

e showed that Steingelia and Fhenacoleachia were

closely related, but that th=y differ in a number of
striking features. Waen one investigates whethier these
differznces throw any light own the relationships of the
two genera with the two lecarocid families, rather
interesting results are found, as showa in Table VI.

I= this Table the characters known to differentiate

male Steingelia and Phenacolzachia are listed and

compared with conditions in the Coccidae and

Pseudccociddas,
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Table VI CHARACTERS DIFFERENTIATING MALE STEINGELIA

AvD PLENACULLEACATIA CuvPARED WITH CunDITICHS IN

CLCCIDAE AND PSEUDCCUCCIDAE,

Cccc~- Stein- Phenac- Fseudo-
idae_ gelia oleachia coccidae
1. Postoccipital ridge
complately absent + + - -
2. Postocular ridge present + - + +
3. Cranial apophysis
extended + + - -
4, Membranous area of
scutum presgsaut + + - -
5. Scutellum short,
Lravisverse + + - -
&, Median ridge of
basisternum present + + - -

From the Table it can be seen that in 5 out of 3

cases similar conditions obtain in Steingelia and the

Coccidae whereas, of the opposite conditions, all 6

characters are shared between Phenacoleachia and the

Pseudococcidae. These results indicate that the

Coccidae are more similar to Steimgelia than to Phena-

coleachia, and the Pseudococcidae more to FPhenacoleachia

than to Steingelia. At this stage of research it is

difficult to determine, however, whether the simil-

arities have any phylogenetic significance or whether

they are merely due to convergence.
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IV, 1In a number of characters male Coccidae differ
from male Pseudococcidae, the only other lecanoid
family of which the male has so far been studied in
detail (Theron 1958; Giliomee 1%61). These
characters are listed in Table VII and compared
withh conditions obtaining in the basic margaroid

(i.=. excluding Steingelia and Phenacoleachia) and

diaspidoid types.

4 VII CHALACTERS DIFFERENTIATISG MALLE COCCIDAE
«D PSEUDCCCCCIDAE CUMPARED WITH CORDITIGNS IN

MARGARTID AND LECANCID TYPES,

TABL
A

Margar Pseudo- Cocc  Diasp-
oid coccidae idae idoid

A, Primitive characters:
1. Anterior tentorial pits/

arms separate + - + +
2. VMembranous arca of scutum

presant + - + -
3. #edian ridge of basis-

Cernumn present + - + +
L., Metasternal sclerite

present + - + +
5. vstiole absent + - + +

B. Opecialized characters:
1. Postoccipital ridge

absent - - ¥ -
2. Scutellum snort, transverse - - + +
3. rietasternal apophyses

absent - - + +
4., Penial sheatn elongated - - + +

5. Disc pores on body (other
than glandular pouch)absent - - + +
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The iunterpretation of the phylogenetic significance
of the membranous area of the scutum (character A2) is
very speculative. In the primitive margaroid type it

is absent iun pargarodes (Theron, 1958) and also in

Phenacoleachia (Theron, 1962) but developed to some

extent in Psegudaspidoproctus, Steingelia (Theron, 1958)

and Icerya (Zalachowsky, 1937); 1in the spedalized
diaspidoid type it is absent {Theron, 1958; Ghauri,
1932)., ¢Similar considerations make the interpretation
of the median ridge of the basisternum difficult, The
occurrence of both these structures over a wide range
within the superfamily, including decidedly more
primitive forms, does suggest that as far as the
Coccidae and Pseudococcidae are concerned their
presence signifies a primitive condition. For the
opposite to be true it would mean that these structures
were absent in their common ancestor and have been
avolved independently in the Coccidae, which seems
unlikely. As mentioned earlier, two of the special-
izations that Theron (1258) recorded, i.e. the absence
of a posttergite and basalare are not valid as they
were found to be present in this family.

From Table VII it can be seen that the two families
snar= an equal number of primitive and specialized

zatures and on the basis of these facts alone it 1is



difficult to decide which of the two families are

more specialized. Towever, it is clear from the table
that the Coccidae show an overall affinity with the
more specialized Diaspididae, sharing & out of 1C
characters with that family, whereas the Pscudococcidae
have only 2 out of 1C characters with the Diaspididas
in common. It can therefore be said that the Coccidae
arz poscibly more specialized than the Pseudococcidae.
It will also be remembered that the membranous area

of the scutum and the median ridge of the basisternum
have rather speculatively been interpreted as being
primitive features. Should the opposite be true, it
would prove decisively (by 7 specialized characters

to 3 primitive) that the Coccidae were more special-
ized than the Fsaudococcidae. The conclusion that

tne Pssudococcidae are more primitive than the
Coccidae supports the opinions based on the evidence
of female charactars (Morrison, 1928; Balachowsky,
1242; Borchsenius, 1958), cytological studies
(dughes~Schrader, 1242) and =arlier, less comprehensiva

studies of the male {Theron, 1958; Giliomee, 1961).

V. From the existing literature on the males of other
families of the lecanocid type, scanty as it is, a few
tentative conclusinns can be reached regarding their

relationships to the Coccidae. Thus the illustrations

(o]

V]
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and descriptions by Green {(12¢4-19¢9), Russel (1241) and
Rorchsenius (195L) indicate that the males of the Aster-
olecaniidae have a large membranous area of the scutum,
a transverse scutellum and an elongated penial sheath.
Iu thase respects tiney resemble the Coccidae and at the
same time differ from the Pseudococcidae. It can there-
fore be sugzgested that the Asterolecaniidae and Coccidae
are closely related, as has also been advocated by

Balachowsky (1248) and Ferris (1955) from studies of

From the description of the male of Kermococcus

guzxcus (L.) by Borchsennius (1930) it appears that the
Kermococcidas are more clesely related to the Coccidas
than te any of the other Coccoidea of which the males have
been studied in detail. K. quercus possesses: 5 pairs cf
simple ayes; separate pre- and postocular ridges; a

larze membranous area of the scutum; a comparatively

short, trausverse and possibly tubular scutellum; a
deeply invaginated glandular pouch; aun elongated

penial sheatn, loung penis and a ridge-like basal rod.

Irn all these respects it differs from the Pseudococcidae.
The character whicik at present appears to be exclusive to
the Lermococcidae aund Pseudocc .cidae is the two-segmented
tarsus. The males of the Kermococcidae therefore appear

to snow different relatiomnsnips from those assigned to



these forms by various workers on female characters.
Balacnowsky (1942,1948) grouped them together with
the psaudococcids and eriococcids into one family;
Ferris (1957) regarded them as a subfamily of the
Zriccoccidae and grouped them with the Pseudococcidae,
amongst others, into the ramus Eriococci whereas the
Coccidae and Asterolecaniidae were assigned to the
ramus Cocci. Cbviously, more detailed studies are
necessary before any firm conclusions can be reached

regarding the true relationships of these groups.



VI__KEYS

As 1is the case with the preceding descriptions of

the species studied, the following keys contain many

more characters than would eventually be necessary for

thie DUTpOs2s O

identification. Iiowever, it is con-

M h

sideved wise to follow Ghauri (1942) and compile

detziiled keys because (i) they constitute provisional

defirnitions of the supraspecific categories and (ii)

4

will =ventually prove to be insignificant at the

texowowice levels at which they are employed here.

CRRT L

It is clear from the following keys that botih higher

and lower taxa can easily be separated.

(a}) Key to the Groups of Genera

Jithh fleshy dorsal head setae, setas between and

(1

behind the ventral simple eyes, genal setae, fleshy
T ostmasostigmatal setae, antemetastigmatal setae

and fleshy dorsostigmatal setae all present seveesscass

with fleshy dorsal head setae, setae between and
benind the ventral simple eyes, genal setae, flesh
P Yes,
postuesostigmatal setae, antemetastigmatal setae and

fleshy dorsor~tigmatal setae all absent ..vieeseccecess

cecause tinere is little doubt tihiat some of the characters

2

3
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Antenna shorter than posterior leg; midcranial
ridze ventrally complete; with 4 simple eyes;
prosternum not spinose; scutellum tubular, usually
more than 3 times (range 2.8-4.1) as wide as long;
basalar= not joining pleural wing process to mese-
plsterrnum; median ridge of basisternum complete;
antemetastigmatal setae more thawn 3%; wings usually
less tnaun 2% times range 1.3-2.4) longer than wide;
with pleural sclerotization only on 7th abdominal
segment, caudal extensions very prominent, tapering;
with a cicatrix on posterolateral part of 8th abdom-
inal segment; .. with fleshy pleural setas on
the 1st to 3rd abdominal segments; fleshy setae on

8th sternite not more than 3, if present ..... Coccus group.

Auntenna 1,07-1,15 (av, 1.1C) times longer than
posterioxr leg; midcranial ridge ventrally reduced;
with & simple eyes; prosternum spinose; scutellum
not tubular, 2,11-2.86 (av. 2.36) times as wide as
loug; basalare joining pleural wing process to
mese pisternum; median ridge of basisternum reduced

nt; antemetasternal setae 13-24 (av.18); wingzs
«33-2,45 (av, 2,33) times longer than wide; with a
band of pleural sclerotization stretching from the

4th to 7th abdominal segment; caudal extensions

small, broadly rounded; cicatriX on posterolateral
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part of Sth abdominal segment absent; f£leshy pleural
setaz on lst to 3rd abdominal segments absent; fleshy

setas on 8th sternite more than 5 ........¢ Inglisia aroup

Gead {inm lateral view) flat; fleshy ventral
head setaz praesent; broad intcrocular ridge present;
postocular ridge not forking below ocellus; posterior

metasternal setae present, minimum 7; wings more

than 2% times longer than wide; 7th abdominal segment

with pleural sclerotization; with fleshy ventral

n

etas occurring posteriorly beyond 4th abdominal

segment veesesess Eriopeltis grom

ead (in lateral view; dorsoventrally elongated
or rounded; fleshy ventral head setaz absent;
interocular ridge absent or (in Genus A) very narrow;
postocular ridge forking below ocellus; posterior
metasternal setae usually absent, maximum 3; wings
Lass than 2% times longer than wide; abdomen without
pleural sclerotization; fleshy ventral setae not
occurring posteriorly beyond 4th abdominal

segment veeessesculecanium gow



2.

{b) Keys to Genzra and Species.

(1) Kkev to the Sulecanium_group of Genera:

ead with anterodorsal bulge somewhat pronounced;
fleshy prosternal setae present; fleshy anterior
metasternal sstae 11-18 (13.7); lateral margin of
Gthh abdominal segment forming a large cylindrical

tube; fleshy pleural setazs present on posterior

abdominal segments; £leshy setae present on 2nd and

(]

ometimes 3rd abdominal segments; &th and 7th abdom-
inal segments usually with 4 and 2 setae respectively;

length of basal rod 1% - 2 times length of

AedEABUS  +evesesncnn Sghaerolecanium{s.prunastri (Fonsc )

dead with anterodorsal bulge not pronouniced;
flesny prosternal setae absent; fleshy anterior
metasiternal setae absent; lateral margin of 8th
abdominal segment forming a small convex lobe;
flashy abdominal setac absent; ¢&th and 7th abdom-
iral setae with either 4 or 2 satae on both segments;
length basal rod equal to or less than that of

aedeagus vessvesces 2

Zead (in lateral view) rounded; wveuntral sclerite

near mouth opening present; flesny sztae very short

and thick beinz

o

less than {.5¢ times as long as widiiof 3rd
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antennal segment and shorter tharn width of hind
tibia; 1ith antennal segment with 4-5 (av, 5.0)

capitate subepical setae cresenssadaaiug A,

Tead (1 lateral view) dorsoventrally elongated;
ventral sclerite absent; fleshy setae medium sized
or long being ¢.07-5.,00 times as long as width of
3rd antennal segment and as long, to 3 times as

long as width of tibia: 10th antennal segment witi

2 or 3 capitate subapical setae terseccsecnnas 3

",

i

rd antennal segment more than 4 times (range

.
;-.J .

4.2-2.3, av. 5.3) louger than wide; £leshy setae
very Long, & - 5 times as long as width of 3rd
antennal segment and tibia; sternites on 2nd abdom-

inal szgment absent; 2nd abdominal segmernt with one

~~

tair-like seta om each side ....... Ericerus (E. pela

Third antennal segment less than 4 times (range 1.8-
3.6) longer than wide; fleshy setae medium-sized,
less then twice as long as width of 3rd antenunal seg-
ment and femur; sternite(s) on 2nd abdominal segment
present; 2nd abdominal segment with 2 medially

situated hair-like setae seesrevnrenss &
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lzdian cyest not polygonally reticulated;
scuteilum tubular; with more than 6 hair-like

scutal s=2tasz .

iredian crest polygonally reticulatad; scutellum
not tubular; with less than 5 hair-like scutal

seta

0

t 0000 e st Lo

With £ simple eyes; with l-4 (2.2) dorsal
ocular setae; with small circular pores benind
pronctal sclerites, around metatergal setae, on lst
abdominal segment and in the ante-anal region;

spengorial sclerite spot-like; fore wings 2.32-
2.56 {av, 2.45) times longer than wide, with 1-2

{av. 1.1) alar setae on each side; hind tarsus

5.5-7.C (6.3) times longer than wide; without a
separate madian tergite between lst and 2nd abdominal
segments; setae of glandular pouch with external
part 3 - 4 times as long as the internal; lateral
sclexrotizations of penial sheath narrowly joined
anterior to amus; length of basal rod % to equal
hat of eadesagus, basal rod not reaching apex of
basal membranous area; acdeagus short, the basis-
ternum being 1.74-1.22 (1.85) times longer

e s e asesaaes Cteﬂocnlton (Ctenoctiton
Spe)
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ith 1L single eyes; with no dorsal ocular
setae; circular pores absent; suspensorial sclerite
elongate; fore wings 2,04-2.25 (av, 2..9) times longer
than widz, with no alar setae; hind tarsus 5.1-5.3
(av. 5.2) times longer than wide; with a scparate
median tergite between lst and 2id abdominal segments;
setaz of glandular pouch with external »art about
twice as long as the internal part; lateral sclerot-
izations of penial sheath not joined anterior to anus;
basal rod less than half as long as aedeagus, r=aching
apex of basal membranous arsza; aedeagus long, the
basisternum being only 1.23-1.32 (1.34) times

long

[0}
i}

r.alteres and suspensorial sclerites absent,
metapleural ridge reduced; £fleshy postmetastigmatal
setae present; 3rd abdominal segment with no hair-

like sctae medially; pleural sclervotizations of

penial gheath narrowiv joined anterior to anus
! y 3

ceesecessssnce Phvilostroma (F.myrtilli
Kalt))

Yalteras and suspenscorial sclzrites present,
matapleural ridge complete; fleshy postmetastig-

matal setae absent; 3rd abdominel segment usually
witnh 2 setae medially, rarely one; pleural sclerot-

izatiouns not joined anterior tO aNUS seressveoscsca 7

o ceecessssessFilippia (F, wiburni (Sign.))
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With 1-4 (av, 2.7) scutal setae; with only one
haltere seta on each side; with 2 hair-like setae
dorsally on the lst abdominal segment; penial sheath
medium-sized, the ratio of its length in relation to
body length being 1:5..9-5.63 (av. 5.39).

vesessreeess.Palacolecanium (P.bituberculatum
(Targ.))

With no scutal setae; with more than one haltere
seta pu at least one side {(usually 2, range 1-4);
usually with wo hair-like setae dorsally on lst abdom-
inal segment, occasionally with one; penial shizath
very long, tue ratio of its length in relation to body

length being 1:3.15‘4.15 LRI S Y N BN N B B B I BN ) 8

Dorsal part of midcranial ridge absent; with 3
simplz eyes; apex of cranial apophysis truncate;
antenna longer than nalf body langth, the ratio ¢f
its leaugtin in relation to body leungth being 1:1.52-
L.21 (av., 1.57); auntenna also 2.4-2.6 (av, 2.5) times
longer than paunial sheath; 3rd antennal segment
without hair-like setae; scutelluw 1.5-1.7 (av,.

1.5) times wider than long; legs moderately 1ong,
the vatio length of hind leg to body length being

1,1.72-1,83 (av. 1.78): claws long, hind clay about



L% times as long as width of tarsus; abdominal
terzites and sternites absent on 4th and 5th segments;
2nd abdominal segment usually with none, but occas-
iounally with on2 median hair-like seta ventrally.

ceceessees Rhodococcus (k.spirasae (Borchs.))

Vestigial dorsal part of midcranial ridge present;
with 4, & or 1{ simple eyes; apex of cranial apophysis
bifurcate; autenna shorter than half body length,
the ratio of its length in relation to body length
being 1:2.02-2.92; antenna only 1.3-2.1 times longer
than penial sheath; 3rd antennal segment with one or
more hair-like setae; scutellum 1.8-2.3 times wider
than long; legs short, the ratio length of hind leg
to body length being 1:2.07-2.47; claws medium-sized,
as long or a little longer than width of tarsus;
tergites and sternites present on all abdominal seg-
ments; 2nd abdominal segment with 2 median hair-like

setae ventrally tresscsencasses 9

With 4 simple eyes; preoral ridge absent;
mesoprephragma without ai emargination; prescutum
with distinct polygonal reticulation; basisternum
1.7-2.4 (av, 2,1) times longer than membranous area
of scutum; alar setaec absent; coxal bristles absent;

apical seata on trochanter 2.1-2.% (av. 2.4) times as



long as width of trochanter; G6th and 7th abdominal

sezments usually with 2 setae on both segments;
basal rod short, length 1/7th-1/5th that of aedeagus

ceesssssEaysokermes (P.piceae (Schr.))

With & or 1U simple eyes; preoral ridge present;
mesoprephiragma with shallow emargination; prescutum
wita weak or no reticulaticn; basisternum 2.5-3.5
times longer tnan membranous area of scutum; alar
setas present on at least one side (range G-3); coxal
bristles present; apical seta on trochanter 3-4 times
as long as width of trochanter; G&th and 7th abdominal
segments usually with 4 setac on both segments; basal
ridge medium-sized, length 2/5ths -% that of

aedeagus I e

begree of sclerotization of postocular ridge not
reduced posteromedially; with & simple eyes; genae
rot reticulated; antenna longer than posterior leg
ratio. 1:1.04-1.14 (av. L.(7); 3rd antennal segment
2.5-3.¢ (av. 2.8) times longer than wide; basisternum
usually with 1 or 2 hair-like setae; setae of
glandular pouch with external part about twice as
long as the interunal part; basal rod extending
3/1Cths of the length from eadeagus to apex of basal

membranous area veeesesdemolecanium (i.abietis Borchis.)




Cegrez of sclerotization of postocular ridge
reduced posteromedially; with 10 simple eyes; genae
weakly polygonally reticulated; antennae shorter than
posterior leg, ratio 1:C.73-C.87 (av. ©.80); 3rd
aintermal segment 1.8-3,2 (av,2.U) times longer than
wide; basisternum without setae; setae of glandular
souch with external part about 1% times as loug as the
internal part; basal rod extending % or % of the
length from aedeagus to apex of basal membranous

area teeesessssese EBulecanium (8. tiliae (L.))

{ii) Key to the Genera and Species of the Erppeltis
Group.

With a pair of mediany hair-like ventral head
setae distinctly longer than the rest; 3rd antennal
segment 3,0-3.7 (av, 3.3) times longer than wide;
prescutum distinctly polygonally reticulated; median
ridge of basisternum complete; tergites present on
all the abdominal s=sgments; glandular pouch absent,
represented by a slight depression and one long seta;
ante-anal region with no fleshy setae, but 2-6
circular pores; penial sheath short, the ratio of its

o

length in relation to body length being 1:6.06-7.28

(

066) s svessceess st e QLUZULaSDiS (L;________.lUZUlae (DUfOUI’)).

[




ilithout a pair of long, median, hair-like ventral
head setae; 3rd antennal segment 4 - 6 times longer
than wide; prescutum not distinctly reticulated;
median ridge of basisternum to a greater or lesser
degree reduced; tergites absent on 3rd to 6th abdom-
inal segments; glandular pouch present, containing 2
long setae; ante-anal region with 1 - 9 fleshy setae
but no pores; penial sheath medium-sized, the ratio
of its length in relation to body length being l1:4.,45-

4‘(32 * s e e beTYIESEPTDRE Eri&peltis 2

Lateral arms of midcranial ridge absent; -apex of
cranial apophysis bifurcate; median ridge of basis-
ternum interrupted - combined length of separate-
parts more than nalf the length of the basisternum;
posttergital region, and anterior arms and membranous

area of scutum not reticulated .... Eriopeltis festucae
(Fonsc.)

Lateral arms of midcranial ridge present; apex of
cranial apophysis trifurcate; median ridge of basis-
ternum reduced to a few vestiges of which the combined
length is less than half the length of the basisternum;
posttergital region, and anterior arms and membranous

area of scutum weakly reticulated ....Eriopeltis sp.




{(iii) Ley to the Cenera and Species of the Coccus
Group

Head with anterodorsal bulge not pronounced; with

14-32 fleshy postmesostigmatal setae; with 1-&
postalary setae; 8th abdominal segment laterally
with a large semicircular lobe, which carries

a large cicatrix posterodorsally; without 2 long,
hair-like ante-anal setae; with 2-7 fleshy setae
lateral to glandular pouch; &th abdominal segment
ventrally with 2 or less hair-like setae, usually
one on each side; apex of penial sheath with a
large finger-like membranous extension at the

apex ceeesssseserssess Geroplastes.

“ead with anterodorsal bulge pronounced; with
more than 43 fleshy postmesostigmatal setae, usually
without postalary setae; &th abdominal segment
laterally with a geniculate, mammillate or papilla-
shaped lobe which carries a small lateral or
large posterior cicatrix; with 2 long hair-like
ante-anal setae; without fleshy setae lateral to
glandular pouch; Gth abdominal segment ventrally
with 3 or more hair-like setae, usually 2 laterally

and 2 medially sesssnsreas

[}

0



Vestigial dorsal part of midcranial ridge present
or anterior margin of head; with 11-21 (av. 15)
fleshy setae between and behind ventral simple eyes;
4th antennal segment with 23-29 (av. 26) fleshy segée;
with 2-4 (av. 3.2) coxal bristles; 7th abdominal
segment ventrally with 6-11 (av. 2.2) fleshy setae;
aedeagus short - basal rod about 2 times longer and

penial sheath 4.1-4.9 (av. 4,5) times longer
® & 2 &5 0 00 O 00 ¢ 0 Qgr—oglastes Si.

Dorsal part of midcranial ridge absent; with 5-9
(av, 7.1} fleshy setae between and behind ventral
simple eyes; 4th antennal segment with 11-19 (av, 15)
fleshy setae; coxal bristles absent; 7th abdominal
segment with 1-5 (av., 3.0{) fleshy setae; aedeagus
medium-sized - about as long as basal rod, and penial

sheath 3.0-3.4 (3.2) times longer ........C.berliniae Hall

Posttergital setae absent; hind tarsus usually
with more hair-like than fleshy setae; tergites
betweon lst and 2nd abdominal segments consisting of
a small sclerite on each side; 8th abdominal segment
laterally with a papilla-shaped lobe, which carries

a small cicatrix laterally .......Parthenolecanium &
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Fosttergital setae present on at least one side;
hind tarsus with more fleshy than hair-like setae;
tergites between lst and 2nd abdominal segments
consisting of a small sclerite on each side and a
separate median sclerite; 8th abdominal segment
with a gamiculate or mammillate lobe which carries
a large posterior or small lateral cicatrix

vorrectively Ceesressensd

Usually with a pair of hair-like median pronotal
setae; ventral for-men of scutellum large, length
usually more than half that of scutellum; caudasl
extension (7th abdominal segment) with 4-8 (av. 5.C)

flesily setae ecoesesacrssnces P. pomeranicum (Kaw.)

Usually without hair«like median pronotal setae;
ventral £.ramen of scutellum small, length usually
less than half that of scutellum; caudszl extension

with 11-25 fleshy setae ........ P. corni (Bouche )

Vestigial dorsal part of midcranial ridge present;
distal part of terminal antennal segmeant not constricted;
mesoprephragma with a shallow emargination; fleshy
scutal setae absent; femora of medium length; hind

femur 3.86-4,75 times longer than wide; lateral
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margin of Sth abdominal segment with a mammillate lobe
which carries a very small cicatrix  laterally;

a2 few fleshy ante-anal setae usually present (range 0-7)
length of basal rod about equal to 1% times that of

aedeagus cavesressess Pulvinaria 5

Dersal part of midcranial ridge absent; distal
part of terminal antennal segment somewhat constricted;
mesoprephragma with deep emargination; with 7-32
fleshy scutal setae; femora long and narrow, nind
femur 5.98-8.71 times longer than wide; lateral
margin cf Sth abdominal segment with a geniculate or
cylindrical lobe which carries a large cicatrix
posteriorly; fleshy ante-anal setae absent, length

of basal rod more than 1% times that of aedeagus ..eeees 7

The two shortest arteunal “ristlason the terminal
antennal segment about half as long as the fleshy
setae; pedicel, gena and mesoprescutum distinctly
polygonally reticulated; 2nd abdominal segment usually

with one or more hair-like setae (range $-0)
wassesesP. betulae (L.)

The two shortest antenr-l bristleson the terminal
antennal segment longer and thicker than the fleshy

setae; reticulation on pedicel, gena and mesoprescutum
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acseunt or very weak, 2nd abdominal sezment without

rnir-like setae sivvevvev000..P. acericola Walsh i filey

Aith $ 1ie=22 (av, 13) fleshy dorsal head setae;
mert 2-11 {av, 1i) times longer than
wide; length of 2 shortest antennal bristlss about
2qual tiuat of the fleshy setas; prosternum not
reticuvlated; 1lateral margin of 8th abdominal segment
with a genilculate lobe; with 2-% (av. 5.4) fleshy
basisternal setae; setae of glandular poucin with
extzrual part about 2-2% times as long as the internal;
222 and 3vrd abdomiual sezmznts usually with 2 hair-
lik= s=ta= dorsally; 2nd abdcominal seszmert usually
with 2 (range 1-2, av, 1.,7) hair-like setae veuntrally,
onz on each side; ante-anal rezion with 1-5 (av, 2.5)
suall, circular pores

vieesvssersscenus B (mr. Fulvinaria’

With 27-42 {av. 35) flesny dorsal tiead setaz; 4th
ar:tznnal segment 5-7 (av, %) times longer than wids;
Zo of two s'_‘t:.ort“’atmtelmal bristles about half that
of the fleshy setae; prostesruum raticulated; without
tasisiernal setas; lateral margin of 8th abdominal
sezment with a cylindrical lobe; setae of glandular

pouch with the sxternal part about 4%-3 times as loug as e



omit
[?bsent or very weak, 2nd abdominal segment without

nair-like setae .......s.. B. acericola Walsh & Riley

With 10-22 {(av. 1€) fleshy dorsal head setae;
Lth antennal segment 2-11 (av. 1U) times longer than
wide; lengtih of 2 shortest ~:rternnnl bristies about
equal thnat of the fleshy setae; prosternum not
reticulated; 1lateral margin of 8th abdominal segment
with a geniculate lobe; with 2-9 (av. 5-4) fleshy
basisternal setae; setae of glandular pouch with
external part about 2-2% times as long as the
internal; 2nd and 3rd abdominal segments usually
with 2 hair-like setae dorsally; 2nd abdominal
segment usually with 2 (range 1-2 , av. 1.7) hair-
like setae ventrally, one on each side; ante-anal
region. with 1-5 (av. 2.5) small, circular pores

eeessesBenus B (nr.Pulvinaria)

With 28-42 (av. 35) fleshy dorsal head setae;
4th antennal segment 5-7 (av. 5) times longer than
wide; Llength of two short -rtermal bristles about
half that of the fleshy setae; prosternum reticulated;
without basisternal setae; lateral margin of 8th
abdominal sepment; ita a eylindrieol lokbke;
stan f -landular p uch wita tho extern~nl part

about 4% - & times as long as thé]



internal; 2Znd and 3rd abdominal segments usually
without hair-like setae dorsally; 2nd abdominal
segment usually without hair-like setae ventrally;

ante-anal region without pores .......Coccus
(C.hesperidum L.)



VII. SUMMARY

1. 1In the past only scant attention has been paid to
male as opposed to female Coccoidea, but recent studies
showed that the characters of the male reveal important
information regarding the interrelatiounships of the
group on both higher and lower taxonomic levels.

2. The males of 23 species (representing 19 genera)

of the family Coccidae have been described and illus-
trated, most of them for the first time and all in far
more detail than before.

3. Based on these species a detailed account of the
external morpnology of the male of the family is given
and the observations compared critically with those of
other workers,

4. A number of structures present in the other male
Coccoidea, but not previously observed in this family,
have bezn recorded for some or all species, i.e. a
detached dorsal part of the midcranial ridge, anterior
tentorial pits, lateral pronotal sclerites, posttergites,
vestigial metapleural apophyses, basalares, a meta-
sternal sclerite and sclerites on the intermediate
segments of the abdomen.

5. A large number of male characters were shown to be
of taxonomic importance and male characters were found
useful for classifying the family at all taxonomic

levels, thus confirming the conclusion of Ghauri (1962)



from work on male Diasgpididae.

. Evidence is supplied which clearly indicates that
the lecanoid type of male is more closely related to

the diaspidoid than to the margaroid type and further-
more that they are more specialized than the margaroids
but less than the diaspidoids.

7. When compared with the males of the more specialized

margaroid genera Steingelia and Phenacoleachia, the male

of the Coccidae is shown to be more similar to that of

Steingelia and the male of the Pseudococcidae to that

of Phenacoleachia.

8. From an exemination of the males of the Asterole-
caniidae and Kermococcidae described in the literature
it appears that these two families are very closely
related to the Coccidae.

9. The males of the two lecanoid families Coccidae
and Pseudococcidae were found to share an equal

number of primitive and specialized features, but

on account of the former's closer affinity to the

Diagpididas they are considered to be more specialized

ot

han thie Pseudococcidae.

16, VWithin the family the males were found in many
cas=s to reveal different relationships from the
female, consequently the classification suggested
differs substantially from the existing classifications

based on female characters.



[af>]
[N
"

b=

L. It is suggested that the 19; genera studied in

[a P

etail should be divided into four groups of genera:
(i) The Coccus group, including the five

closely related genera Coccus, Genus B (near Pulvinaria),

Pulvinaria, Farthenolecanium and Ceroplastes, with the

distinct ffom the rest. From a study

(o}

latter somewha

of the exigting literature or limited material it is

suggestad that the genmera Chloropulvinaria, tleopulvinaria,

4

Saissetia and “*iermes should alsc be included in this
group, The group is considered to be the most special-
ized ¢f the four groups studied.

{ii) The Inglisia group, including cnly the genus
Ingligia which ig very distinct from all the other

genera studied, A brief study of Ceroplastodes indicated

that the latter should be included in this group.
{iii) The Zriopeltis grecu conisisting of two
. —$ P, o

closely relatad genera Exiopeltis and Luzulaspis.

{(iv} The Eulecanium group, a rather heterogeneous

assembly of genera, which includes Eulecanium, Nemole-

canium, Physokermes, Rhodococcus, Palaeclecanium,

Phyllostroma, Filippia, Ctenochiton, Ericerus, Genus A,

and Sphaerclecanium. Uf these the first five genera

are very closely related to each other, and so are

3

Filippia and Ctenochiton, but the other three are not

very closely related to each other or any of the first



two subgroups. The
primitive genera of

12, The Zulecanium

Eulecanium group includes the most

the family.

and Eriopeltis groups on the one

nand and the Inglisia and Coccus groups on the other,

are counsidered to be more closely related.

13. keys are provided for the identification of the

groups of gencra, generz and species studied.

346
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I¥X. LIST OF FIGURES

Generalized drawing of the male of the Coccidae.
Zulecanium tiliae (L.) dorsal and ventral view.

Nemolecanium abietis Borchs., dorsal and ventral view,

Phivsokermes piceae (Schir.), dorsal and ventral view.

2hodococcus spiraeae (Borchs.), dorsal and ventral view.

Falaeolecanium bituberculatum (T,7.) dorsal and ventral
view.
Pihyllostroma myrtilii (kalt.) dorsal and ventral view,

Filippia viburni (Sign.) dorsal and ventral view.

Ctenochiton sp., dorsal and ventral view.
Zricerus psla (Chav.), dorsal and ventral view.

Genus A,, dorsal and ventral view.

Sphaerolecanium prunastri (Fonsc.) dorsal and ventral
view,.

Erxiopeltis sp., dorsal and ventral view.
Zriopeltis ? festucae (Fonsc.), dorsal and ventral view.

Luzulaspis luzulae (Dufour), dorsal and ventral view.
Inglisis theobromae (¥ewst.)

Coccus nesperidum L., dorsal and ventral view.

Genus_B., dorsal and ventral view.
Pulvinaria 7 betulae (L.) dorsal and veltral view.

Pulvinaria acericola (Walsh & Xiley) dorsal and ventral
view.
Parthenolecanium corni (Bouche) dorsal and ventral view.

Parthenolecanium pomeranicum (Kaw.) dorsal and ventral
_— view.
Ceroplastes berliniae Hall dorsal and ventral view.

Ceroplastes sp., dorsal and ventral view.

Bulecanium tiliae L., lateral view,

Yemolecanium abietis Borchs., lateral view.
Physokermes piceae (Schr.), lateral view,

Thodococcus spiracae (Rorchs.), lateral view.
Palaeolecanium bituberculatum (T.T.) lateral view.
Payllostroma myrtilli (Kalt.) lateral view.
Filippia viburni (Sign.) lateral view.




354

32, Ctenochiton sp., lateral view.

33. ZEricerus pela (Chav.), lateral view.

34, Genus 4.

35. Sphaerolecanium prunastri (Fonsc.), lateral view.

-~

&. Eriopeltis sp., lateral view; also referable for
lateral view of E. ? festucae (Fonsc.)

37. Luzulagpis luzulae (Dufour), lateral view.
38. Inglisia theobromae (Newst.), lateral view.
39. Coccus hesperidum L., lateral view.

4., Genus B., lateral view.

41, Pulvinaria ? betulae (L.), lateral view; also
referable for lateral view of P.acericola (Walsh

& Riley).
42. Parthenolecanium pomeranicum (kKaw.), lateral view;
also referable for lateral view of P. corni (Bouche).

43, Ceroplasteg berliniae Hall, lateral view; also
referable for lateral view of Ceroplastes sp.

X. EXPLANATIGN OF FIGURES.
The lettering of all figures is uniform and is as follows:

A, Dorsal and ventral aspects of body.
j+ Lateral aspect of body.

B., Head: dorsal view,

C. Head: ventral view.

D. Mesoprephragma: anterior view.

E, Mesopostphragma; posterior view.

F. 3rd segment of left antenna; ventral view.

G. 1lUth segment of left antenna; ventral view.

fi, Membranous area of scutum.

I. 3rd axillary wing sclerite; dorsal view.

J. Fore claw: posterior view.

K. Middle claw; posterior view.

L. Hind claw; posterior view.

i, FPart of inner margin of fore coxa, showing setae
and coxal bristle(s).

Ne.. articulation of fore wing, showing pteralia,

v. 3rd axillary wing sclerite; posterior view.

P. Subalare; dorsal view.

G. Caudal extension of 8th abdominal segment; dorsal view.

“. bApex of penial sheath, ventral view.

8. Apex of penial sheath, ventral view.

T. Tentorium and eranial apophysis.
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XI. 1IST OF ABBREVIATIONS

aas ante-anal setae ax second axillary wing sclerite

2
ab antennal bristles aXy third axillary wing selerite
ads abdominal dorsal setae bas basalare
aed aedeagus bma basal membranous area
al alar lobe bra basal rod of aedeagus
als alar seta bs sensilla basiconica
ams antemetastigmatal ca cranial apophysis
setae
c cicatrix
amss anterior metasternal
setae cb coxal bristles
an anus cex costal complex of wing veins
anp anterior notal wing ce caudal extension
process
cl claw
apar anterior postalar
ridge cx coxa
as abdominal sternite dhs dorsal head setae
asc additional sclerite dmcr dorsomedial part of midcranial
ridge
ase apical seta
dos dorsal ocular setae
astnls anteprosternal setae
dps dorsopleural setae
at abdominal tergite
dse dorsal simple eye
ata anterior tentorial
arm dss dorsostigmatal setae
atp anterior tentorial epm2 mese pimeron
pits
eme metepimeron
avs abdominal ventral
setae eps, mesepisternum
axq first axillary wing eps3 metepisternum

sclerite



epsBS postmetastigmatal mts metatergal setae

setae
o] ocellus
f furca
ocs ocular sclerite
11i-x segments of flagel-~
lum 3rd to 10th pa postalare
fm femur per, precoxal ridge of mesothorax
fp furcal pit pcr vestigial precoxal ridge of
3 metathorax
fs fleshy seta
rdc pedicel
g gena
pepcv proepisternum + cervical
gls seta of glandular sclerite
pouch
rla propleural apophysis
1
gp glandular pouch
pla2 mesopleural apophysis
- gs genal setae
pla vestigial metapleural apo-
gts setae of genital 3 Physis
segment
plrl propleural ridge
h haltere
plr2 mesopleural ridge
hs hair-like seta
per metapleural ridge
ior interocular ridge
s postmesostigmatal setae
lmer lateral branch of
midcranial ridge pmss posterior metasternal setae
1pl lateropleurite 2450 mesopostnotum
lse lateral simple eye pn3 metapostnotum
me median crest rha postnotal apophysis
mdr median ridge nyp posterior notal wing process
med media pnr pronotal ridge
mo mouth opening pocr postocular ridge
mpns medial pronotal setae ppar posterior postalar ridge

mr marginal ridge pra prealare



prn

prnr
procr
pror
prsc
Ps
pscr
pscs
pt

pta

ptp
ptr
ptr

pts

PWp,
PWP3

rad

sa
set.scla
scl

sclf

scls

laternal pronotal
sclerite

pronotal ridge
preocular ridge
preoral ridge
prescutum

penial sheath
prescutal ridge
prescutal suture
posttergite

posterior tentorial
arm
posterior tentorial
pit

of meso-
spiracle

peritreme
thoracic

of meta-
spiracle

peritreme
thoracic

posttergital setae

mesopleural wing
process

vestigial metapleural
wing process

radius

subalare
subapical seta

scutellum

scutellar foramen

scutellar setae

scp
sct
sctse
ser
sp2

S'p3

Ss
stn
stn
stn
stnis

stn. s

tar
tb
tdgt
teg
tegs
tib
tibs
tp
tr
udgt

vhs

scape

scutum

scutal setae
subepisternal ridge
mesothoracic spiracle
metathoracic spiracle
sensillum placodeunm
suspensorial sclerite
prosternum
mesosternum
metasternum
prosternal setae
mesosternal setae
tendon-like apodeme
tarsus

tentorial bridge
tarsal digitule
tegular

tegular setae

tibia

tibial spur
triangular plate
trochanter

ungual digitule

ventral head setae
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vmer ventral part of mid- Vs ventral sclerite
cranial ridge

vps ventropleural setae vse ventral simple eye



AIT

FIGURES



.F, pde scp

.... TN !
g '-vﬂ‘“"‘b"@

set.sclg.,

astn,s pgvr__-
e N




NN
e BB AR S

s

ADEHM ~——————400p
BCFGL— 150y

KL 60y




ey

SR
T ki, WAL Y
7

Y
RADPF

2
X
w
a
<

BCFGh







? S e
‘ %5
gy
‘p.
2’
Cooe 2
B
A T
>
Son
=




o ks ol 48 108 B0, b K7 P W

- M;-ﬂ;‘, v’ %7
AW é
4 /5







3 T =
S R I ey o
P 2wy 3 T p P
e, Y

U T s oyt L% DO P Ay e,
g i ')
7 &

ADEHM.
BCFGL.
JKL




£

M‘-z:::jg;‘; =

» m‘ N sy

cb:

b3
I
w
o
<

BCFGI
JKL—







- .o \
e R 0 o Y

L






X 9

»fs :
S X

/&Br i AP

fNMm R

2/

ww"‘“"”ﬁn':ﬂ'
i F

AT
eemn---pocr
74b
pta

oy
¥

_\.4_

”,




!?%

2

o Ao S s

ADEH

BCFGI

JKL.










ADEH.

BCFCIQR.

JKL.

)

v/

PRSRNS
T I S W o

P )



3 , ;’w ,;,‘,M MM“ '\m&;( & ,,/f,,c;f A

S 3 ‘* A
ADEHM—-——"“‘OOU § 4
BCFGIQR____— IS0y £
JKL._,’——’—‘OOU



T i K 00

A\
2

Y

ADEHM.
BCFGIQ.




ADEHM__ 400y

.......

x :‘ Py -

=Y

e

150p




> KW Sl s AT,
R STAEE R

S

S
‘.::n‘c‘»y St




%%
PRI
Sravrs
e

%

-,

L%
2
S8
.,\“

/o

R

e






















{ ‘\ / = _ 4/

,\ | X
| 0! L

. Lt )

@
<

T

<

400y




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242
	Page 243
	Page 244
	Page 245
	Page 246
	Page 247
	Page 248
	Page 249
	Page 250
	Page 251
	Page 252
	Page 253
	Page 254
	Page 255
	Page 256
	Page 257
	Page 258
	Page 259
	Page 260
	Page 261
	Page 262
	Page 263
	Page 264
	Page 265
	Page 266
	Page 267
	Page 268
	Page 269
	Page 270
	Page 271
	Page 272
	Page 273
	Page 274
	Page 275
	Page 276
	Page 277
	Page 278
	Page 279
	Page 280
	Page 281
	Page 282
	Page 283
	Page 284
	Page 285
	Page 286
	Page 287
	Page 288
	Page 289
	Page 290
	Page 291
	Page 292
	Page 293
	Page 294
	Page 295
	Page 296
	Page 297
	Page 298
	Page 299
	Page 300
	Page 301
	Page 302
	Page 303
	Page 304
	Page 305
	Page 306
	Page 307
	Page 308
	Page 309
	Page 310
	Page 311
	Page 312
	Page 313
	Page 314
	Page 315
	Page 316
	Page 317
	Page 318
	Page 319
	Page 320
	Page 321
	Page 322
	Page 323
	Page 324
	Page 325
	Page 326
	Page 327
	Page 328
	Page 329
	Page 330
	Page 331
	Page 332
	Page 333
	Page 334
	Page 335
	Page 336
	Page 337
	Page 338
	Page 339
	Page 340
	Page 341
	Page 342
	Page 343
	Page 344
	Page 345
	Page 346
	Page 347
	Page 348
	Page 349
	Page 350
	Page 351
	Page 352
	Page 353
	Page 354
	Page 355
	Page 356
	Page 357
	Page 358
	Page 359
	Page 360
	Page 361
	Page 362
	Page 363
	Page 364
	Page 365
	Page 366
	Page 367
	Page 368
	Page 369
	Page 370
	Page 371
	Page 372
	Page 373
	Page 374
	Page 375
	Page 376
	Page 377
	Page 378
	Page 379
	Page 380
	Page 381
	Page 382
	Page 383
	Page 384
	Page 385
	Page 386
	Page 387
	Page 388
	Page 389

