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ABSTRACT

The adult males of 17 pseudococcld species (belonging to 13
genera, and represented by macropterous and apterous forms) and
7 eriococcid species (belonging to 4 genera, and represented by
macropterous, brachypterous and apterous forms) were described
and illustrated in detaile. The study indicated that the two
groups, whose taxonomic status was yet controversial, deserve the
rank of separate families, and the characters differentiating the
males of the two families were given. The general morphology of
the males was dlscussed and a number of new terms introduced.
The affinities of the studied species {and 3 others described in
detail by Giliomee, 1961) were determined and statistically analysed,
and a classification of Psgudococcidae was suggested. The relation-
ships ¢f the lecanoid types of male (Pseudococcidae, Eriococecidae
and Coccidae), between each other and with other families of
Coccoldea were discﬁssed. The results of this work confirmed earlier
conclusions by Ghauri (1962) and Giliomee (1961, 1964) that the males
afford significant characters at all the taxonomic levels including
the specific. Detalled keys to the families downwards to the

species were constructed.



II.

111,

TABLE OF CONTENTS

ACKNOWLEDGMENTS ssesovoracesssasnsacnsasasscscacocsse
INTRODUCTION AND REVIEW OF LITERATURE

(a) INTRODUCTION seeacocososcccsoscncosnsccsocsanscscsss
(v) REVIEW OF LITERATURE eresestecessinensesncnrensense
MATERIAL, TECHNIQUE AND ILLUSTRATIONS sececosecascasscs
GENERAL MORPHOLOGY sveecosssacesasasscacasoncoscasocasn

((1)) THE MALES OF PSEUDOCOCCIDAE ecoecocorecasscsocne

A, GENERAL ¢seeeecorssnvsosecssecscsensacssssssscocas
B. THE MACROPTEROUS MALES ecosecosccsosccsonvssscoases
THE HEAD

1, THE HEAD CAPSULE eseesescceccecssessessccsncaces
2. THE ANTENNAE scecoovosovesscesscarsaserscassccvss
THE THORAX eoveavvracosocosescsccacescasesarssessssanse
1. THE PROTHORAX sopevevscocscscocerconcsvsonsscsscs
2. THE MESOTHORAX seeeecocssecocorscscsasevoncocsoss
3. THE METATHORAX seeesescoccoccecccoosrecessosocaa

4. THE WINGS AND THE HAMULOHALTERAE eeovssescoconcs

50 TIE LEG’S 8009000000 RNCTPSPLORPIOIDRIOROPPOOIOIOOORNTIOIONBROEDRTDN

TI-IE ABmm GO PO OUOGOOEDEOERPEOPIOEPNDPOERCSIOEOIOPIPRIONTLIDERIAPOIES

1' THE PREGMITAI’ SEWTS 82090000 sQacrssBOIOIVPOESIDS
24 THB GENITAL SEGMENT AND THE EXTERNAL GENITALIA .

C. TI'I.E} APTEROUS I\MLES (A A NN N NN NNRENENNENNENNNENENNEFNENEN]

Page

14
18
24
25
25
27

27
33
35
36
38
44
46
47
48
48
51
52



THE HEAD AR AR R R A R E NN E R R I N NN AN NN NN RN NN YN NN N ]

T}IE THORAX [ E AR R NN R R N NN E N N NN NN ENRENERNENN NN ENEEENNENYINY

THE ABDOM (AR A RE RN EENEEENENNENENRERENNNENNENRENNENENNNENNFNNENNNEN)

IV (A) DESCRIPTION OF THE SPECIES OF PSEUDOCOCCIDAE +eseeosse

PLANQCQCCUS GROUIP ®0 080 0PI INNCIINEIsREOPQEOIBRIOEINBRERIOISIINTS
e ——— e

(1)  PLANOCOCCUS CITRI (RISSO) eevoseccevecccascsocsnans

(2) P. KENYAE (LE PELLEY) soeevesssocoescasnecocsssccens
(3) P. DIOSCOREAE WILLIAMS seeevsnsessonncsosccnnsnnes

(4) PLANOCOCCOIDES IRENEUS DE LOTTOD seeveveesacescnnas

(5) NIPAECOCCUS VASTATOR (MASKI) 08P 2P ssrss0 000000

(6) N. NIPAE (MASK.) sesevoscovesecacanssocsansoacansos

MACONELLICOCCUS HIRSUTUS (GREEN) eeveceacescssconse

)
(8) FERRISIANA VIRGATA (COCKERELL) eeveeeesescccocesacs
)

TRIONYMUS NEWSTEADI (GREEN) sesececsocaaccecconcone

PsmOCOCCUS QOUP AL BN IR AL N BN BN B AR B O B BN I Y BN S AU N A BE BC B BN BN BN N BN A I BN NN N N N )

(10) PSEUDOCOCCUS OBSCURUS (ESSIG) eessssocecescarcansos
(11) 2. CITRICULUS GREEN LR AN N RN RN NN ENENRNENNNNERNNNNNN®E]

(12) DYSMICOCCUS ALAZON WILLTAMS eueseesessocncensansesn

SACCHARICOCCUS GROUP LR N O BN BN BU K B BN BY B BN N B BN BN BN BN BV N B BV S B BN B BU BN I NN NN )

(13) SACCHARICOCCUS SACCHARI (COCKERELL)

e The macropterous form Cesent st et Rteneensr el
b. The apterous TOITl tevivieessavncrsecoensssannses

OCTOCOCCUS GROUP 20000520000 8000PP0RSPRFQERBROGINGIINIGERIROIPRTCETRDY

(14) QCTOCOCCUS AFRICANUS (BRAIN) weevecvesosvevsorsesoa

Page
52

53
53
54
54
54
65
74
83
92

100

108

117

125

134

134

143

152

161

161
169
177
177



CEROPUTO GROUP (AR N NEEEREEE N RN NNENENRNEN NN NN NI SR I AN W

(15) CERQPUIQ PILOSELLAE SULC seeeseesccscscsnscccnnss

(16) CENTROCOCCUS INSOLITUS (GREEN) seseeescecocecncons

NAIROBIA GROUP SIDSINLLNONONEPREEPIIEONIDONPELIPINOIRIEEINSDS
]

(17) NAIROBIA BIFRONS DE Lom * 25 0800200000 0000s000ey

((2)) THE MALES OF ERTOCOCCIDAE seeooncnscacasscosesaces

A GENERAL eeoeecescocovsccssnnscscasesassananssecnnns
B. THE MACROPTEROUS MALES evoevosessscascsscasasansae
THE HEAD

1. THE HEAD CAPSULE eeoscevecescscsvoecsensesocccssana
2. THE ANTENNAE seeveccsscosscoccvcacessccveossosanne
THE THORAX eeececoccecoesooscsacnncacsrncnesassvoncansse
Le THE PROTHORAX ecevssscocacscstosssnsnoansesssnnsnae
24 THE MESOTHORAX eseeessucsscsaavnnscoscassscscasses
3e THE METATHORAX cocvecesocesncecasonescnsscasascence
4. THE WINGS AND THE HAMULOHALTERAE eceseccasccsscsce
5e THE LEGS evuvssecanscocvccocscncrsnssosassecasasses
THE ABDOMEN eeeeceoscosnscosasosncscssssoseseccsossnccsese
1. THE PREGENTITAL SEGMENT seusvsecscocncecesasossance
2e THE GENITAL SEGMENT ececosesocsvsosscarasssnsccnces
Ce THE BRACHYPTEROUS MALES evececscesocasesacrssnnnne
THE HEAD seovscosscocssscevescosanssosansosacsassssscansoes
THE THORAX eceescoovescecsecsoossesnancssasonsocssannnss
THE ABDOMEN eceeseosecacscacosacacssesnancnsncsnosanssas

D. THE APTEROUS mLES PE 0900082808000 0000 0000000000

Page
185

185
193
201
201
209
209

210

210
211
212
212
212
213
213
214
214
214
214
215
216
216
216

216



(B) DESCRIPTION OF THE SPECIES OF ERIOCOCCIDAE seecesssoes

(18)
(19)
(20)
(21)
(22)

(23)
(24)

ERTIOCOCCUS ARAUCARTIAE MASK: seeccesceacscseceee
El ORARIENSIS HOY RN RN N RN E NN N NN NN NN NN NNNN ]
E BUH (F‘ONSCI) LI W A A N BN BRI B RN BN S BN B BN N N

OVATICOCCUS AGAVIUM mUG’L. [N N ENEENENENXERN NN NN Y]

GOSSYPARTA SPURTA (MOD.)

e 'I'he macropterous fom se0eg0ossoessvsstBone
bs The apterous fOIM cernsorsvaseoacccssssosasne
G. SALICICOLA BORCHS. (BRACHYPTEROUS) sesvensos

PSEUDO CHERMES FRAXINI (KALT.), (APTEROUS) eoeee
_——

VQ DISCUSSION [EFREENEENNEENEENNELNENNNENNENNENENNENNERNNEINNEENRNN]

(4)
(B)
(c)
(1)

(11)
(D)

STATUS OF PSEUDOCOCCIDAE AND ERIOCOCCIDAE ecevoces
TAXONOMIC SIGNIFICANCE OF THE CHARACTERS eescccese
CLASSIFICATION esscesecocveccrcscacsasocsancanncoes
FAMILY PSEUDOCOCCIDAE scsvcescacotacccocncacacsces
as GROUPS OF GENERA ecesevcevsecncevsasssscoscnces
De GENERA scevccaccscsssscccncencccsocasssrecsncos
Co SPECIES eeocacesvssscrccesscscsssroconcasssnes
FAMILY ERIOCOCCIDAE scvesesesccsssccosacssasaocss

RELATIONSHIPS OF PSEUDOCOCCIDAE AND ERIOCOCCIDAE
WITHOTHERCOCCOIDE.A [ EAE N B EERNNENENENNENNEENENENNEHN]

VI. KEYS [ EE RN ENENENERENNEE NN NENENNEEENENENNNRENNERNEXNNENERNES ]

VII. SIMRY [ N N NN NN NNENNN N NN EENNNNNEEENNNENNNNNENNNNNNNENYY]S

VIII.MPLANATION OF F‘IG[IRES L B 2N K B K BU Y BN LR BN BUNE BN IO BN X AN A O N O N 1

IX. LIST

OF ABBREVIATIONS (AN E NN NN ERERESENNE RN NN ENNENENNENNENY]

X- REFERENCES 940000000 EPPRBLCIPPlEREcONENEBROROOCIOSRRBIRDS

n. APPENDIX (B X R ER R NEFENER EEN N EEEEN BN NN ENEENN NS ENRNENE ENENFTNYE]

Page
217

217
225
233
241

249
257
265
272
278
304
309
317
317
325
336
341
345

346
356
m
375
36
379
390



ACKNOWLEDGEMENTS

I am greatly indebted to Dr. K. L. Boratynski, who
suggested and supervised the present study, and also placed some
material from his owm collection at my disposal. The writer is
grateful to Prof. O. W. Richards, F.R.S., the head of the Depariment
of Zoology and Applied Entomology, Imperial College; for the facilities
granted, and to Mr. R. G. Davies for his spontaneous help, reading part
of the manuscript, and constructive valuable criticism. The technical
remarks and the comments made by Dr. J. H. Giliomee, the earlier Ph.D.
student in the department, are highly appreciated. My deep thanks are
also due to Dr. D. J. Williams, of the Commonwealth Institute of
Entomology, for providing specimens of 4 species, and also to the large
number of other workers who kindly furnished material from their
collections, or even took the trouble to collect and breed the males
specially for the purpose of this study, namely: the late Prof. N. S.
Borchsenius, of the Zoological Institute, Academy of Sciences, Leningrad;
Dr. G. M. Das, of the Tocklai Zxperiment Station, Cinnamara, Assam,
India; Mr. G. De Lotto, of the Research Institute for Flant Protection,
Pretoria; Mgr. A, Dziedzicka, of the Pedagogical Higher School,

Krakow, Poland; Mr. A. I. Ezz, of the Department of Entomology,
Ministry of Agriculture, Cairo, U.A.R.3 Mr. J. M. Hoy, of the

Entomology Division, Dept. of Scientific and Industrial Research,

New Zealand; Prof. M. Kosztarab, Virginia Polytechnic Institute,
Blacksburg, Virginias Dr. G. Matesova,; of the Institute of Zoology,
Academy of Sciznces, Alma-Ata, Kazakhstan; Mr. D. N. McNutt, of the
Agricultural Department, Mbhale, Uganda, Bast Africa; Ing. N. Mitic-
Muzina; of the Institute for Plant Protection; Belgrade; Mr. J. Munting,
of +the Plant Protection Resezrch Institute, Pretoria. '

In this opportunity, I would like also to express my
gratitude to Prof. Dr. Y. M. Ezzat, the head of the Zoology Department;
University of Assiout; U.A.R., for his constant and unfailing

encouragement, which has always given me a great deal of confidence.



Finally, the Ministry of Agrioculture of the United Arab
Republic (Egypt) has the credit of originally awarding me a
study leave, which was later elevated to a full mission; a
financial support without which this work would have not been
accomplished.




I, INTRODUCTION AND REVIEW OF LITERATURE

(a) INTRODUCTTOW:

This work is the fourth in a series of detailed
morphological and taxonomical studies on the malesz Coccoidea carried
out by the postgraduate students in the Department of Zoology and
Applied Entomology, Imperial College, suggested and supervised by Dr. K.
Boratynslki. Theron (1958) studied the general external morphology of
7 species representing 4 families; Chauri (1962) described in detail 24
species of the family Diaspididae and suggested intrafamily classifi-
cation and relztionships based on this materialy Giliomee (1964, Fh.D.
thesis in the press) similarly treated 23 species of the family Coccidae.
The present paper deals with 24 species belonging to two groups, the
pseudococeids or mealybugs (17 species) and the eriococcids (7 spp.),

vhoge taxonomical status is still controversial.

In general, the taxonomic rank and the classification of
coccids has been, and still is, rather precariously established and
subject to frequent alterations. In pre-linnden times, even in ancient
Greece and Rome, they were known in the literature zs the "Cocci', but
their importance as serious economic pests was not realized; they were
then known as producers of commercially valuable substances (fabric dyes,
wax, shellac ... etec.) and considered rather as "grains" of plant
origin, not insects. According to Blanchard (1883) (see Ferris 1957),
the insect nature of "the scarlet grain" occurring on oak (ggercus
cocciferae) was not known until the publication of a note by Vallisneri

(1714); the detailed and accurate observations on another, "the Polish

grain" [ﬁa:ggrodes polonicus (L.l7, published by Breyn (1731) was at
first disbelieved (Jakubski 1952, page 55).

Status and taxonomic rank of cocclds:

Linnaeus (1758) contained the 17 specles known to him in a
single genus, Coccus. Subsequently, a number of new species and genera
were added (e.g. Gray 1828, Guilding 1829, Burmeister 1835); Costa (1828)
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divided Iinnaeus's genus Coccus into 3 subgenera, some of which have

been later raised to the generic rank. The biological peculiarities

of the coccids were soon recognized and considered as a distinct group,
the "Gallinsectes" (Reaumur 1740 and De Geer 1776), the "Gallinsecta"
(Latreille 1825), "Coccina" (Burmeister, l.c.). According to Westwood
(184C, synopsis, p.118) Leachz‘1817 vas the author of the valid family
name Coccidzae, Westwood (lac., De440) placed Coccidae Leach, as the
only family, in the section III Monomera Westw., of the order Homoptera.
The family status was adopted by the subsequent authors, e.g. Targioni
Tozzetti (1868), Signoret (1868) and the subsequent workers (e.g.
Comstock 1881, Maskell 1894, Cockerell 1893, Douglas 1885, Newstead 1894,
Fernald 1903). Handlirsch (1_903, p- 10 gg)

raised the status of coccids to subordinal rank, but this was not
followed except by some authors of general handbooks of entomology
(Schrdder 1925, p.283; TWeber 1930, p.10) and also quite recently by

the eminent Russian coccidologist, the late Prof. N. S. Borchsenius
(1958). At present, the rank of a superfamily Coccoidea assigned to
them by Perris (1937) is generally accepted.

Claszification of coccidss

The classification and relationships of the various groups
within Coccoidea has always been subject of considerable difference of
opinion, changes, disagreement znd confusion; perhaps to a greater
degree than in any other group of insecis, There are hardly two
serious students of coccids, concerned with their classification, who
would entirely agree with each other; even regarding the general
divisions, not to mention the more detalled classification or inter—
pretations of the relationships of the different groups. These
differences can be illustrated by the following exampless Signoret
(1868) in a series of detailed and comprehensive papers laid the
foundation to the proper study and classification of coccids of the
entire world, dividing the family "Cochenilles ou Gallinsectes" into
4 large "sections"; Targioni Tozzetti (1868) proposed 4 "tribes"
omitting 2ltogether one of Signoret's sections (the Australian
Brachyscelites); Maskell (1894) introduced significant improvements

by dividing the Coccidae into 7 subfamilies; Cockerell (1899) reocognised
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8 subfamilies but only 4 of these in accord with Maskell's classifi-~
cation; Fernald (1903) generally followed Cockerell's conception of the
8 subfamilies but employed different names for two of them. Ferris
(1937) divided the superfamily Coccoidea into 11 families; Balachowsky
(1942) classified the superfamily into 14 families contained in 3 major
"mhyla", each with 2, 10 and 2 families respectively; 1later (1948)
however, reduced his phyla to families and the families to subfamilies.
Again in 1957, Ferris suggesteqzaew arrangement and divided the Coccoidea
into 6 "rami" and 13 families, one of which was entirely new
(Beesoniidae), but left 4 genera unplaced. Borchsenius (1958, 1963)
divided the suborder Coccoidea into 2 superfamilies and 17 families.
Even among these distinguished coccidologists (Balachowsky 1942, Ferris
1957 and Borchsenius 1958) the suggestions concerning the phylogenetic
relationships between the various groups are also at considerabls
disagreement; +the family Conchaspidae for example, is included by
Balachowsky in the phylum Lacanoidae, while considered by Ferris as one
of the families of the ramus Diaspidi, but regarded by Borchsenius as
closely related to Diaspididae; the subfamily Aclerdinae was included
in the family Lecaniidae by Balachowsky, recognized as a separate family
closely related to Coccidae (Lecaniidae) by Borchsenius, but according to
Ferris, the family ought to be transferred altogether from Lecanijdae %o

the ramus Eriococci.

It should he concliuded therefore, that while there is a
good agreement 2s to the status and relationships of some well-defined
families, e.g. Diaspididae and Liargarodidae, there is a great deal of
difference of opinion as to the status, composition and relationships of
the other groups. The two above-mentioned families have been subdivided
into series of distinct intrafamily taxa, but no such comprehensive
subdivision has been even suggested with regard to the other groups

including the pseudococcids and the eriococoids here studied.

This disagreement is attributable to two reasons: the
first, general and obvious consequence of the increasing volume of the
detailed knowledge about the whole group; the second, specifiec to

coccids, and resultihg from their biological peoculiarities.



12

(1) The accumulation of knowledge:

The serious economic importance of coccids as pests,
resulted in increzsed interest and the consequent rapid growth of the
volume of detailed information about the group; *this fact is reflected
in the following data of the expanding number of the known species:
Linnaeus in the 10th edition of his systema naturae(1758) identified
17 species contained in one genus; Signoret (l.c.) rrreio n£23{60 genera
and 326 spp.; Fernald (1903) listed 170 genera and 1535 spp.; this
figure was approximately doubled a guarter of a century later to over
3000 (liorrison 1928). No further information on the subject has been

recently published, but the estimated figure is prgEably in the range of
e

7 - 8 thousands sppe, estimated from the figures inXZoological Record.
About 860 new species were recorded in the last decade (1954 - 1963),
the numbers per year varying but gradually increasingi over léonzﬁz or
species were added in 1960 alone. A §imultaneous increase in the <zewnk
of detailed studies leading to fuller understanding of the relationships
of various forms, necessitates continuous reshuffling and modification

of the existing classification.

(2) The biological peculiarities of Coccoideas

As already explained by Beardsley (1960), CGhauri (1962)
and Giliomee (1961 and 1964), the reason for the disagreements,
confusion and altogether the unsatisfactory system of classification
of Coccoidea 1s the fzct that it is largely based on one sex only, the
neotenic and highly specialized adult females; +this classification
therefore, represents a system in which only a fraction of the
available potentialities are utilized. These neotenic females provide a
sufficient number of characters for the recognition and classification
of the species but are inadequate for determination of the phylogenetic
relztionships necessary for satisfactory classification of the whole
group. Some of the early workers tried to give equal attention to
both sexes (Putnam 1879, Berlese 1893), but the interest in the males
soon declined and became sporadicy the descriptions were merely short
accounts of the most obvious characters, sometimes supported by

diagrammatic and inaccurate drawings if at all. This unbalanced
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interest in both sexes is due to the difficulties the study of the
males involves. They are comparatively very small; extremely fragile,
occurring seasonably and very short-lived (few hours to a maximum 1life
of about 3 days). Many of them are capable of flying and thus almost
impossible to collect in the field; +to obtain them, it is often
necessary to collect and breed the prepupae and the pupae at certain
definite time, which requires a knowledge of their 1life-history, data
of their hahitats and localities. Their fragility, small size and
high degree of desclerotization demands also special techniques for

making microscopic preparations suitable for studies.

Morrison (1928) was the first to call for serious study
of the stages other than the customary adult females. Balachowsky
(1942) used combined general characters of hoth sexes in his keys
separating the phyla and some families. Ferris (1942, 1950, 1957)
repeatedly emphasized that "no satisfactory system of classification
can be achieved unless more is known about the structure of the male".
Balachowsky (1937) and Ferris (1937, 1957) expected the males to provide
characters determining the general classification of the higher
categories but doubted their usefulness on the specific level. The
detailed studies on the males carried out by Ghauri (1962) on
Diaspididae and Giliomee (1964) on Coccidas revealed interesting results.
Both authors showed that the males are useful at all the tavonomic
levels. Ghauri was dealing with a well~defined and already subdivided
group, and was able to confirm the existing tribal classification based
on the females, with only minor modifiecation regarding the relationship
of Parlatoriini with other tribes. Giliomee oh the other hand was
dealing with a less known group and came to contrary conclusions; he
suggested, oh the bases of the male characters, a classification of the
family that is substantially different from the one bhased on the females

and proposed by Borchsenius (1957).

The species at hand, as already mentioned, helong to two
groupys, the pseudococcids and the eriococcids, whose taxonomic position
is not agreed upon; they have been considered as (1) merely tribes of
one subfamily, Pseudococcidas (Cockerell 1899, Balachowsky 1948);
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(2) as subfamilies of one family (Balachowsky 1942, Borchsenius 1949)

or (3) as separate families, with rather remote connection between them
(Ferris 1937, 1957; Borchsenius 1963).  Apart from the grouping of
certain pseudOcoccid genera by some authors (the Rhizoecus group
including 8 genera by Hambleton 1946, and the tribe Planococcini by Ezzat
& NcConnel 1956), no comprehensive classification of the pseudococecids

or the eriococcids has been hitherto proposed.

The purpose of the present study therefore was: (1) the
detailed morphological study of the available male representatives of
the two considered groups; (2) evaluate the characters of these males
for classificatory purvoses; (3) establish and determinhe the status and
relationship of the two groups with each other and with the other families

of Coccoideas and (4) sugrest a system of classification within each of

these groups.

(b) REVIE{ OF TYs LITERATURE:

of

The literature on the malesACoccoidea has been well covered
by Ghauri (1962) and later by Giliomee (1964); therefore, I shall
discuss in greater detail, those papers which are particularly relevant
to the groups here studied, a2nd enumerate the other papers either omitted

by these authors, or published subsequent to their works.

The descriptions of the males by the early workers on scale
inéects were given in form of generalized accounts usually concerned with
the shape, size and colour of the body; freaquently, the references to
the mzles were restricted to the puparia, apparently the empty ones eonly,
available to these workers without reference to the male itself at all
(e.gs Rutherford 1914, Brain 1920, Hall 1928, Takahashi 1931).

Comstock {1881) in his descriptions of many species of the subfamidy
Dizspinae, discussed the main features of the males; in dhe same manner,

he zlso treated the males of Rhizococcus arpucariae (laskell).
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Newstead (1903) described, in general terms, the males of
Dactylopius citri (Risso), D. walkeri (Newstead), Pseudococcus aceris
(Sign.) and Apterococcus fraxini (Newstead) of the subfamily

Dactylopinae, giving also some particulars about the antennae, legs and

the genital armature. DBrain (1915) in even shoxrter accounts on the
males of some species of the subfamily Pseudococcinae, gave only the
number of the antennal segments, the measurements of the body, antennae

and wings. Leonardi (1920) included Pseudococcus citri and Eriococcus

araucaria, in his descriptions of a large number of males; his
accounts and diagrams contain no morphological details. Green (1922)
made generalized descriptions of the males of some species of the
subfamilies Eriococcinae and Dactylopiinae, including 4 of the species

here studied (Eriococcus araucariaes Pseudococcus virgatus, Pseudococcus

citri and Phenacoccus insolitus. A paper by Kuwana (1923)
nerkher
Qpentioned binhauri nor Giliomee) includes descriptions and generalized

illustraticns of the males of 4 scale insects Zﬁrontasnis yanonensis

(Kuw.), Ceronlastes rubens (Mask.), C. floridenses Comst. and C.

ceriferus (And.27, a mealytug (apterous males of Rhizoecus kondonis

Kuw.) and 2 margarodid (Orthezia vasushii Kuw.); his descriptions are

mainly concerned with the colour and the size of the body, the antennas
and the legs. MacDougall (1926) gave a generalized description of the

males of Pseudococcus comstocki Kuv. Cottier's (1936) account on the

apterous males of Pseudococcus cocotis Maske. is also descriptive in

general terms. lakel (1942) was the first to carry out combined
morphological and anatomical studies on 3 spn. of the genus
Pseudococcus (i.e. P. adonidum, ©P. citri and P. longispinus); she
was also the first to give adequate attention to the pleural region of

the male. Sulc (1943) while studying the different stages of

Phenacoccus aceris Sigh., gave comparatively detailed descriptions of

the males with good, though diagrammatic illustrations of the bhody,
antennae, hind legs and vhe genital segment; in subsequent papers, he
similarly dezcribed the males of Peukinococcus piceae (Loew) (1944)
and Wipaecoccus ninae (kaslk.) (1945). Rao (1943) drew attention to

the exiaztence of the anterous males of Trionymus sacchari Ckil., but

gave no description of any morvhologiczl importance.



16

The macropterous males of Heterococcus graminicola were

described by Horrison {1945); he also provided a geheralized
illustration of the dorsal view of the body and more detailed drawings
of the antenna, posterior leg, abdominal penultimate and genital segments.

Reyne (1954) described and figured the males of Puto antennatus

Signoret, with a detailed account of the structure of the head and the

genital segment:; he concluded that the males of Puto and Macrocerococcus

are closely related, and included certain characters (e.g. the number of
eyes, structure of the penis, number of caudal filaments) widely
separating their genotypes (g, antennatus Sign. and M. superbus Leond
from that of Phenacoccus (P. aceris Sign. described by Sulc, 1943). He

the unce/n‘:ion of .
also supportedeorohsenius (1948) regarding the re-establish-

ment of the genus Hacrocerococcus. Jancke (1955) studied the main

features of a large number of males from different families, including

Pseudococcus citri and Eriococcus araucariae. BEzzat (1956), in an

attempt to promote the understanding of the thoracic sclerotization of
the coccid males, studied the dorsal and the ventral sclerites of six
species representing four families (Coccidae, Pseudococcidae,
Aclerdidae and Diacpididae) and also the pleural sclerites of

Pseudococcus vitis (Hied.); his interpretation of several structures

somewhat differs from the recent concepts of their homology, but he was
able to show that certain characters of the thorax may be significant

in cocecid taxonomy, e.g. the lonzitudinal median ridge-like prosternum,
called by him "bhasisternum", the shape of the scutum, the presence of the
scutellar foramen '"the membranous area'; he pointed out that it was

only a step towards better understanding of the thoracic structure of the
male. Theron (1958) was the first to carry out a comprehensive
morvhological study of the males Coccoidea and establish the accurate
interpretations of various structures; his study was based on 7 species
representing 4 large families (Margarodidae, Coccidae, Pseudococcidae

and Diaspididae). In a later paper, Theron (1962) described in detail

the males of Phenacoleachia zealandica (Mask.) and discussed its

relationships with other groups of Coccoidea. Giliomee (1961) studied

comparatively the males of 3 Pseudococcus specles, namely P. fragilis

Brain, P. adonidum (Linn.) and P. maritimus (Fhrhorn); he described two

"types" of the latter species, but as already recognized by him later



17

(1964) and confirmed by the present writer, these "types" represent in

fact two different species (see description of Pseudococcus obscurus) .

Recently, Giliomee (1964) studied in great detail, the males of 23 spp.
of the family Coccidae; he rscorded a number of structures not
previously observed, suggested a classification of the family based on
the males and discussed inter and intra—family relationships within
Coccoidea. Beardsley produced a series of papers dealing with the
morphology of a large humber of pseudococcid males occurring in Hawaiij
his illustrations of almost all the species included ventral aspects of -
the penial sheaths only. In (1960) he studied 30 spp. belonging to 13
genera; the construction of his keys was primarily based on the shape
and dimensions of the penial sheath, while the antennae, setae, pores
and hind claws formed supporting characters. In (1962), he described
5 additional species; including two of great taxonomic interest ZEEEQ
yuccae (Coquillett) and Rhizoecus falcifer Kunckel d'Herculaig], both

of which exhibit distinct aberration from the other known mealybug males.
In (1963), he studied the males, presumably winged, of a new species,

Pseudococcus chloriss in (1964) he described the apterous males of

Phenacoleachia australis n.sp., the macropterous males of Nipaecoccus

longispinus ne.spe 2nd Trionymus danthonise Morrison, and suggested
close relationships between Phenacoleachia and Pseudococcidae, which was
also already suggested by Giliomee (1964). In (1965), Beardsley

published two other papers similarly dealing with the males of

Dysmicoccus brevipes (Cx11l.) and-Antonina crawii Ckll. respectively,

showing that the males of the latter species, unlike their counterpart
females, do not exhibit departing features from the usual pseudococecid
male type. Dziedzicka (1961) while studying the developmental stages

of Gossyparia spuria (Mod.), found and described two forms of the adult

males (the brachypterous and the macropterous); her
descriptions are rather brief and her interpretation of the abdominal
segments is erroneous. Lellakova-Duskova (1965) concisely described
the different stages of the males of Quadraspidiotus marani Zahradnik,
including the adult. Jakubski (1965), in &iisreview of the family

largarodidae, provided short accounts on thelavailable to him of

this family. In a recent paper, Pesson & Bielenin (1966) re-described

the males of Icerya corticalis Vayssiere; they sunk this species as a

synonym of I. maxima Newstead, for which they erected the new genus

Gigantococcus.
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IT. MATERTAL, TECHNIQUE AND TLLUSTRATIONS

(L) MATERTAL:

The material for this study was secured from the following
three sources: (a) material received from other workers; (b) material
bred in the laboratory from pupae collected in the field; and ()

material obtained from colonies reared in the laboratory.

(a) The material received from other workers:

ost of the studied material was acquired through the kind
co-operation of many workers from various parts of the world, at the
request of Dr. K. Boratynski (see acknowledgement); from these workers,
the spceimens of 15 enp. were received in 70% alcohol, one species

mounted on slides in "B fluid" (Berlese fluid) (Briococcus orariensis),

and one species as dry material (@, buxi). The "B fluid" slides were
mountfant s
soaked in warm water to dissolve the Z¥dids the specimens were then

washed in distilled water and remoggafg _uﬁgpg the method here adopted;
+C as
the dry material was immersed in 10% B for 24 hours and the males

were gently dissected from their puparia with a finely pointed quill.

(b) The material collected in pupal stages:

The writer was able to collect and breed the prepupae and
pupae of 10 speciessy these were kept in glass tubes under laboratory
conditions (suitable temperature and humidity), and eventually produced
adult males; of these, 5 species were collected in London, one at the
Imperial College field station, Sunninghill, Berkshire and 4 in Egypt,

U.A.R. One of the species collected in London is Dysmicoccus alazon,

whose pupae were found on a hunch of hanana hought in a fruit shop and

imported from the Canary Islands; two others (Pseudococcus fragilis

and P. adonidum) presented some problem in the correct identification,
which frequently occurs among coccids; they were found in a mixed
colony, and since the identification still depenhds on the females, the
actual copulation had to be observed as the only evidence to identify
the males. These two species were already described in detail by
Giliomee (1961); his descriptions agreed with my specimens and thus
are not here repeated, but his data were included in the tables and

used in the discussione
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The material of Eriococcus araucaria®,collected in Egypt,

was secured in a slightly different way; heavily infested branches of
the host plant were kept in dark boxes and the males were light trapped
through holes drilled at the sides of the boxes where glass tubes were

fixed to receive them.

(c) The material obbained from colonies:

Pseudococcus obscurug was bred on potatoes and males

collected in the laboratory earlier (by Dr. K. Boratynski); for my

studies, cultures of Planococcus citri on potato sprouts and of

Chorizococeus lounsbugyi on "bulbs" (Amaryllis sp.) were established in
the laboratory and the adult males obtained from the pupae transferred

a2t appropriate time into glass tubes.
Attention must be drawn to the following points:

(1) The material of few species (e.ge P. citri and F. virgata) was
duplicated, i.e. obtained from more than one source.

(2) Two species, namely Chorizococcus lounsburyl and Centrococcus sp.,

were received too late for a detailed study;a few males of each of
these species were mounted and examined under the microscope, but no
detailed measurements taken; they are however, included in the
discussion.

(3) The results of the works of other authors, particularly that of
Beardsley (1960, 1962, 1963, 1964 and 1965), on a wide variety of
pseudococeid species,\:;gemade use of; due to Beardsley's different
treatment of the species, it was not possible to include them in the
tables or discuss them in the same detail as my own and Giliomee's

material.

The males of 24 species ;26 17 genera were studied in
detail. As will be shown later, the author came to the conclusion
that the two considered groups represent two closely related, but well
separated families, Pseudococcidae and Eriococcidae. Most of the
examined species are knowm to have macropterous males only, but some

were either brachypterous (Gossyparia salggicola) or apterous

(Pseudochermes fraxini) and the others had more than one form available

(macropterous and apterous in Saccharicoccus sacchari, and macrepterous




and brachypterous in Gossyparia gpuria).

Famlly Pseudococcidaes

I. The Planococcus groups

(1) Planococcus citri (Risso)

(2) P. Kenyae (Le Pelley)
(3) P. dioscoreae Williams

(4) Planococcoides ireneus De Lotte
(5) Nipaecoccus vastator (Maskell)
(6) X. nipae (Uaskell)

(7) Maconellicoccus hirsutus (Green)

(8) Ferrisiana virgata (Cockerell)

(9) Trionymus ncwsteadi (Green)

II. The Pseudococcus group:

(10) Pseudococcus obscurug (Essig)

(11),2. citriculus Green

(12) Dysmicoccus alazon Williams

ITI. The Saccharicoccus group:

(13) Saccharicoccus saochari (Cockerell)
IV. The Octococgous group:
(14) Octococcus africanus (Brain)

V. The Ceroputo groups:

(15) Ceroputo pilosellae Sule
(16) Centrococcus insolitus (Green)

VI, The Nairobia group:

(17) Nairobia bifrons De Lotto

Family .Eriococcidae:

(18) Eriococous araycariae Uaskell

(19) B. orariensis Hoy
(20) E. buxi (Fonscolombe)

The studied species ares
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(21) Ovaticoccus agavium Douglas

(22) Gossyparia spuria (Modeer)
(23) G. salicicola Borchsenius
(24) Pseudochermes fraxini (Kaltertback')

(B) PREPARATION AND TECHEIQUE:

Theron (1958) referred to the unsatisfactory old methods
in preparing and mounting the coccid males dorso-ventrally, in which
the pleural region could not be studied, in addition to the considerable
distortion of the specimens. He introduced a method which was basically
followed by Giliomee (1961), Chauri (1962) and herein adopted with
slight modifications. The specimens were first cleared in 18%1@@4f°fd5k
(it was found useful to leave them for about 24 hours at room tempera-
ture as a preliminary step), and gently heated at about 55°C,
maintained by a 60 Watt electric bulb of a laboratory lamp with box-
like shade, on which the solid watch glass containing the specimens
was placed; one hour was usually found enough to macerate the internal
organs and have the specimens sufficiently clear, but sometimes it was
necessary to leave them for two or even three hours. The specimens
were then washed in distilled water and gradually dehydrated by passing
them through graded series of ethyl aleohol starting from 30 or 50%
up to absolute. They were then transferred into a saturated
solution of chlorazol black E (in absolute methyl alcochol) and left for
3 - 4 hours; Giliomee (1964) recommended one hour only but it was
found inadeqﬁiiez Excess stain was removed by transferring into
fresh absolutexalcohol and leaving the specimens for a few hours;
Chauri (1962) found that better and quicker results were achieved if
a few drops of pyridine were added at this stage, but the writer could
not confirm its effect. The specimens were then transferred to
terpineol by means of the flotation method: +the terpineol is poured
into a watch glass, then some absolute alcoohol is slowly added, so
that the two liquids form two separate layers; +the transferred
specimens will at first float on the surface of the alcohol, and then
will slowly sink to the bottom as the alechol inside them is gradually
replaced by the terpineol. When the specimens were saturated, they
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were mounted in pure terpineocl on cavity slides and were ready for
the microscopic examinatlon. Such mounting is excellent for the
studies of the coccid males because it allows changing the position
of the specimen thus making examination of the dorsal, ventral and

lateral sides possible.

In most cases, 10 specimens of every species were examined,
for which the data was taken. The length of the body was measured
from the anterior apex of the head to the posterior tip of the genital
style; since the postoccipital ridge is well marked in Pseudococcidae
and Eriococcidae, the length of the thorax was therefore taken along
the median line from that ridge to the posterior margin of the
mesopostphragna. The length of the prescutum was bopographically
measured from the anterior margin to the prescutal suture, and its
width taken across from one margin to the other, including the width
of the prescutal ridges. Lengths and widths of other structures
(scutellum, basisternum ... etc.) also included the widths of the
b?hding ridges. The measurements of the leg segments were taken at
their maximum lengths and widths, except for the tibia whose width was
taken at about half lengthy; the length of the tarsus is that of the
distal segment only (the proximal one is very short and membranous).

In Pseudococcidae the length of the abdomen was taken from the
mesopostphragma to the anterior margin of the basal ridge of the penial
sheath, and the length of the latter taken from that level to the tip of
the style; in Eriococcidae, the length of the abdomen was measured from
the mesopostphragma to the antero-ventral margin of the genital capsule,
and the length of the latter taken from that level to the posterior tip
of the style. The width of the penial sheath or the genltal capsule was

made across their widestdisfance.

(C) ILLUSTRATIONS:

The drawings were made to scale on graph paper by using a
square gratiéule fitted into the microscopic eye piece; all plates
were illustrated to the same scale, to allow comparisoh between the
slzes of the different spp. The condition of the lateral arms of the

To be
midcranial ridge and their relationship with the dorsal arm was found‘of
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taxonomic importance; the front view of the head (not illustrated by
previous workers), in which the mentioned relationship is best shown,
was here given particular consideration. In the dorso-ventral views,
the dorsal and the ventral erms of the midcranial ridge were drawn Just
outside the median line, to show the degree of their development. The
black asreas in the figures denote the strongly developed ridges;
stippling indicates sclerotization. Reticulationh is marked by net-like
crossed lines representing the actual reticulation as accurately as
possible; convex structures are marked vvv and those lying below the
surface or invaginated, are drawn in broken lines. Membranous areas
are left blank.

ahﬂbsghe labelling of all the structures in every figure was
found pzeetiniiy impossible and rather confusing; thus, reference in
the text of the descriptions was made to the labels lncluded in the

relevant drawings only.

The material was vaeFQv‘-eo(_ us[r:j a S‘I‘ereaSCoF{c
binocwlar mfcrosco,be. The oletarled sfu.olj anol a{raw;':j
af tHe species were made us/nj a standard /;.q,-t-t-ern
Lestz micraJCalbe with brinocular head.
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ITI. GENERAL MORPHOLOGY

Theron {1958) recognized 10 general morphological characters
identifying the lecanoid type of male, based on studies of two genera,
Bulecanium (=Parthenolecanium~Coccidae) and Pseudococous (=Planocoecus-

Pgeudococcidae), and indicated that the Pseudococoidae differ from

Coccidae by more generalized condition of the genitalia (primitive
character), the condition of the anterior tentorial arms and the ocular
ridges (specialized characters). Giliomee (1961) found that two of
Theron's generalized characters do not apply to Pseudococcidae and this
was confirmed by the present study. Later, Giliomee (1964) discussed
the relationships bhetween the males of Pseudococcidae and Coccidae,
listing 10 morphological characters (5 primitive and 5 specialized)
separating the males of the two families. This again was confirmed by

the present author.

The problem here was first to find the relationships between the
males of Pseudococcidae and Eriococcidae, and determine, on the bhasis of
male characters the controversial cuestion of their status. It was
found that the two groups differ by a number of merphologieal characters
(listed later in the discussion), the importance of whioh is comparabhle
with those separating Pseudococcidae and Coccidae. Accordingly, it has
been concluded that Pseudocoecidzae and Eriococcidae deserve the status
of separate families and will be here treated as such. The general
characteristics of the male Pseudococcidae will be given first and
followed Wy the description of individual species of this family. In
the general description of the male Eriococcidae, the main emphasis will
be 1sid on the differences, on the assumption that the structures not
discussed are the same as in Pseudococcidae; this will he followed by

the description of individual species of Eriococcidae.

The homologies and terminology of the various struotures intro-
duced by Theron (1958), and later supplemented by Ghauri (1962) and
Giliomee (1961, 1964) are here adopted; a few additional terms and

abbreviations have also been employed.
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((1)) THE MALES OF PSEUDOCOCCIDAE

A. General:

All the studied speoies were represented by macropterous males
(alate or winged), and one species (§, sacchari) was also represented
by apterous specimens (wingless), Brachypterous forms (with reduced

fore—wings) were reported by earlier authors (Pslmicola palmarum,

described by Beardsley 1960), but were not available for the present
atudy.

Pupation (prepupal and pupal stages) of the pseudococcid males
(at least of the species obtained from pupae by the writer in the
laboratory) takes place inside fluffy puvaria of waxy threads; the
adult male emerges backing througch the loosely felted posterior

extremity of the npuparium.

I. Appearance:

The body of the pseudococcid male, as in all other Coccoidea
(Theron 1958 and Ghauri 1962), consists of the well defined head (with
non-functional wouth parts), thorax =nd abdomen. Usually the males
are narrow and slender, although those of some of the studied species
are moderately robust (Q, africanus, C. insolitus and the anterous mzles of
S. gacchari); btroadest at the thoracic region sand usually round through-

out, but sometimes dorso-ventrally flattened (§. saochari). The head

subtriansular in dorsal view with the genae bulging postericrly. The
heck region is neither entirely absent as in Diaspididae (Ghauri 1962),
nor distinctly pronounced as in Coccidae (Giliomee 1964), but merely |
indicated by a distinct constriction. The legs are well developed,
usually long and slender. The alate forms with the anterior pair of
wings well developed, and the posterior wings modified into
hamulohalterae, each normally with one anically hooked seta. The
abdomen is largely membranous, becoming gradually narrover posteriorly;

with eight well separated pregenital and the terminal genital segments.
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II. Sige:

The coccid males geherally are very small insects and although
the actual size varies considerably, they are comparatively large in
some families and small in others. The males of Pseudococcidae occupy
intermediate position in that respect, i.e. smaller than Margarodjdae
and some Coccidae, and larger than Diaspididae which are avparently the
smallest of all. dmung the studied species the smallest was Y. nipae
(840 - 980, average 896 Y long), and the largest F. virgata (1274 -
1596, av. 1386 /u long).

III. Colour:

Examination of the available living material of a few species
indicate that the colour of the males slthough somewhat variable, is
apparently characteristic of each srecies. The basic colour is always
brownish, light (B, ¢itr? and S. sacchari), or dark (T. newsteadi), or
with yellowish or greenish tinge (E, hirsutus and D. alazon respectively)s
the eyes usually are also brown but sometimes dark red (Q, alazon).

In alcohol-preserved material, the colour gradually fades away, becomes
indefinible and the differences disappear; unfortunately most of the

studied species were alcohol-preserved.

IV. Derm Vestiture:

(a) The body setae: These are of two main types:
1 - The fleshy (Giliomee 1961) or "digitiform" (Beardsley 1960), which

are comparatively thick and avically obtuse.
2 ~ The hair-like (Giliomee, l.c.) or "filamentous" (Beardsley, l.c.),

and are much thinner, with g very acute tips.

The fleshy setae m2y occur on any part of the body itself (f.e.
on the head, thorax or abdomen), as well as on the antennae and legs

(the Pseudococcus group), or their presence may be limited to the

appendages only (most species of other groups), occurring both on the

antennae and on the legs (P. citri), or oh the antennae only (N.
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vastator); finally they may be absent altogether (g. pilosellae and

N. bifrons). The hair-like setae always occur on the body and on the
appendages. Both types of setae usually are easily distinguished, but
sometimes the separation is rather difficult. In some species (N, nipae
and Ceroputo group) the antennal fleshy and hair-like setae are much
longer than the body setae (at least' twice as long). Other types of
more specizalized setae occur on the antennae, on legs, on penultimate
abdominal and genital segments; these will be described later,
together with the other details of the parts on which they occur.

(b) The disc pores: #ith the exception of Nairobia group, the

males of Pseudococcidae carry a number of disc pores, sometimes on
the thorax and the abdomen only (Octococcus and some species of

Planococcus groups), or also on the head (Pseudococous, Saccharicoccus,

Ceroputo and most species of Planococcus groups). In the studied
material, the pores were usually quadrilocular, occasionally
trilocular, cuinguilocular or 6-locular, but in some specles,

Beardsley (1960) observed pores with more than 6 peripheral loculi.

B, THE MACROPTEROUS MALES:

THE HEAD:

1. The head capsules As already established (%eber 1928, 1935), the

typical homopteran head basically consists of the epicranium, the

vorderkopf and the labium. The head capsule of the coccid mals as
discussed by Theron (1958), is almost entirely made up of the
epicranium; the absence of the functional mouth parts has resulted in
a considerable reduction of the vorderkopf and absence of the labium;
the mouth is externally represented by a small opening on the ventro-

posterior part of the head wall.
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Shape: The head has the form of a somewhat irregular tetrahedron;
gubtriangular in dorsal, lateral and frontal views; broadest postericrly
aoross the genae, and becoming gradually narrower anteriorly towards the
truncate apex and antero-ventrally towards the cone on which the ventral

eyes are situated. Between the apex of the head and the ventral cone,

the surface of the head is often depressed; this ventral preocular
depression {vord) may be deep and conspicuous (e.g. P. dioscorcae; F.
virgata), or shallow and ill-pronounced (e.g.‘z. citri and N. vastator);

in Saccharicoccus group, the depression is absent.

The head ridges and plates: The head capsule is reinforced by a number

of ridges, of variable shape, degree of development, sclerotization ...

etc. The midcranial ridze (mer) with its longltudinal dorsal (dmer),

ventral (vmer), and the apical transverse lateral arms (lmer), gives

support to the anterior part of the head. The dorsal arm is usually
distinct 21though slender, but sometimes reduced and its position only
marked by weak sclerotization (§. sacchar] and C. oilosellae), or absent
altogether (E, virgata). This arm when present, posteriorly reachesg at
least the level of the dorsal eyes and then fades away (e.g. P. citri and
P. ireneus), or extends further back to meet or almost meet the
postuccipital ridge (e.g. P. obscurus and T. newsteadi). Anteriorly,
the dorsal arm is detached from the other arms by a very short distance

(except in Geroputo and Nairobia grouns of species). The ventral amm

anteriorly gives off two branches, the lateral arms, forming a ¥, or
occasionally T-shaped ridge (N. vastator, Plate V,B) at the apex of the
head; posteriorly, the ventral arm disappears before reaching the level

of the ventral eyes. In Ceroputo and Nairobia groups; all arms of the

midcranial ridge meet at the apex of the head, and a cruciform structure
is formed (Plates XVI, XVII and XVIII, figs. B). The lateral arms
usually are well developed, but sometimes reduced (E- nipae and Ce.

insolitus). The postoccipital ridge (por) is slender and usually

distinct although sometimes only marked by a sclerotized stiripe
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(C. pilesellae); the ridge is U-shaped and medially continuous in
almost all the gpecies, but in S. sacchari it is V-shaped and medially
interrupted. Its anterior extremities are either confluent with the
preocular ridges (e.g. D. alazon and H. hirsutus), or do not reach the
latter (e.g. P. citri and Q. africanus). According to Makel (1942),
the postoccipital ridge serves for the attachment of the cephalo~
thoracic muscles. The area posteriasrly bounded by the (por) is the
dorsomedial part of the enicranium (dmep), which corresponds to the
median crest in Diaspididae (Theron 1958 and CGhauri 1962); this area is

slightly raised, well sclerotized, without polygonal reticulation.

Ocular ridges: The preocular (procr) and pogtocular (pocr) ridges were
described as being fused below the lateral ocellus to form the character-

istlc Y-shaped strueture on each side of the head (Theron 1958, Giliomee
1961), and this eondition was considered by Theron as "a minor
specialization" in Pseudococcidac. The present study showed $hat indeed
this condition obhtains in most studied species, but certain differences
in details in few of them, as well as the conditions described by
Giliomee (1964) in some species of Coccidae indicate that the inter—
pretation of this "fusion" is rather inaccurate. Giliomee (l.c.) found,

in Eriopeltis spp. for example, that the well developed pre- and

postocular ridges are conhected just below the ocellus by a longitudinal

interooular ridgze (ior), giving support to the preocular ridge and its

articulation with the antennze; he suggested that this condition may be
a forerunner of the situation in Pseudococcidae where the two ridges

are fused. The vresent author found thst most Pseudococeidae with the
connecting interacular ridge well developed, and in some species (e.g.
P. citri, fig. 2 and I. newsteadi, fig. 17) a short, though well marked
lower part of the preocular ridge extends below the point of junction.
It appears therefore, that the Y-shaped ridge on the side of the head is
a complex structure composed of: (1) the upper part of the preocular
ridge, intimately fused with (2) the interocular ridge, which joins (3)

the postocular ridge below the ocellus, with simultaneous more or less
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considerable reduction of the lower part of the preocular ridge. This
condition, although reminiscent of that found in some species of
Coccidae, not necessarily evolved from it, but probably developed
independently within Pseudococcidae and represent a specialization of
this family. It also seems that this Y-shaped fusion of the ocular
ridges has the functional significance to render support to the weakly

developed preocular ridee and its articulation with the antennae.

In Ceroputo and Nairobia groups the pre and the postocular
ridges are well separated, but a longer (Q, pilosellae, fig. 31), or
a shorter (E, bifrons, fig. 35) rudiment of the connecting ridge,
arising from the anterior edge of the postocular ridge just below the
ocellus and extending anteriorly towards the preocular ridge, is
present. An aberrant condition was found in C. insolitus (fig.33),
where a ridge :nteriorly arising from the postocular ridge and directed
towards the preocular ridge 1s present but zbove the ocellus, thus
it is not strictly homolugous with the interocular ridge; nevertheless,
it probably serves the same purpose and may represent another

independent morphological mean to the same funectional end.

The ocular sclerites (ucs) are weakly sclerotized plates on

each side of the head; rather large in Cerovuto and Nairobia groups
(where the ocular ridges are separated), but are comparativsly smaller
and traversed on each side by the interocular ridge, in the remaining

groups.

The preoral ridge (pror) iz extremely slender and latero-

posteriorly connected to both the postocular ridge znd the proepis-—
ternum + cervical sclerite, by means of a small triangular and weakly

sclerotized vlate.
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A Two pairs of simple eyes (accessory eyes, Berlese 1893; ocelli,
Green 1922) surrounded by a narrow area of polygonal reticulation, and
one pair of transparent lateral ocelli (o) (primary eyes, Krecker 19093
rudimentary eves, Green 1922) are vresent in the studied species,
Beardsley (1962) recorded T pairs of siuple eyes and a pair of ocelli
in one species, Puto yuccae, and the complete absence of the ocelli in

another, Rhizogcus falcifer. The widely separated dorsgal eves (dse) are

borne on the dorsal part of the ocular sclerites, between pre— and

postocular ridees. The ventral eyes (vse) are much approximated and

placed on the ventral vprotrusion of the head; +  these: are usually
somevhat lafger than the dorsal eyes, but 2re sometimes smaller

(¥. vastator), or both subequal (e.g. C. pilosellae and Q. africanus).
The ocelli are usually large and well developed; in Planococcus,

Fseudococcus, Saccharicoccus and Cctococcus groups the ocelli are

situated at the hase of the fork of the Y~shaped complex of ocular

ridges; and are dorsally sunported by a slendexr ocsllar ridge (see

lateral views); in Ceroputo group, where the Y-shaped complex is absent,
they are sunported by the postocular ridge and either a rudimentary
sclerotized projection (fig. 31), or a ridge~like arm (fig. 33). 1In
Hairobia group, the ocelli are vestigial and merely represented by

atrophied spots.

The genae (g) are membranous, laterally bulging behind the
postocular ridges and without any reticulation; the genae form the

latero-posterior margins of the head.

The ventral cavity (ve) is a lonzitudinal narrow slit-like

invagination in the median line of the head. From the roof of this

invagination arises the internal c¢raniz2l apoohysis (ca) which is always

apically truncate; according to Theron (1958), the oranial apophysis

serves for the attachment of the antenn:zl muscles,
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The non-functional mouth opening (mo) is small, situated behind

the pré bral ridge. The "tendon—like apodeme" described in other
families (Theron, l.c.) is absent in the species here studied. The

posterior tentorial pits (ptp), from which the interhal posterior

tentorial arms (pta) originate, are minute and placed on the membrane on

each side of the mouth opening. The posterior arms are connected with
each other by means of the transverse glender tentorial bridge (tb).

The anterior tentorial arms (ata) usually fuse just before meeting the

cranial apophysis, but in Ceroputo and Nairobia groups they are well

separated; the anterior tentorial pits therefore, are not visible

externally.

Cheatotaxy: The hair-like setae are always present on the head, but

the fleshy setae may be also present (Pseudococcus grOup) or absent.

The head cetae are generally arrsnged in the followlng groups:
(1) The dorsal head setae (dhs): These occur on each side of the

median line, ahterior to the postoccipital ridge.
(2) The genal sota€ (gs), are present dorso-laterally on the genas;
sometimes there are 3 setae or less (e.g. P. citri and C. insolitus),

7 or more (Pseudococcus group), or they occur inh intermediate numbers

(E: hewsteadl 2nd M. hirsutus).

(3) The setae of the ocular sclerites (ocse): These are present in the

Pseudococcus group only, and occur in two conditions relative to their

topography: (2) the dorsal ocular setae occurring on the dorsal part of the

ocular sclerites, were found only in one species, D. alazon: and (b) the

ventral ocular setae (vos), which occur on the ventral part of the

ocular sclerites.

(4) The ventral head setae (vhs) are arranged in 3 distinct groups:

(a) a group along the longitudinal medizan line between the ventral eyes;

these setae may be always oresent (Planococcus,Pseudococcus and

Saccharicoccus groups), vresent or absent (NWairobia group), or entirely

absent (Octococcus and Ceroputo groups)s (b) a group forming a

transverge tond ~cross the zrea of the ventral preocular

depression, Jjust anterior to the ventral eyesj (c) a
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group of usually a few sefae, arranged in a single line on each side

of the ventral amm of the midcranial ridge.

Disc poress, 1 - 3 disc pores are usually present dorsally (dhp) on
each side of the mideranial ridge, near the base of the antennae (4
and B in the figures), but in some species (P. dioscoieme and S.
sacchari) 4 or more pores are present. In Ceroputo group, however,

there is a ventral pore (vhp) occurring at least on one side of the

head, and the dorsal pore may be absent (C. pilosellae, fig. 30,B),
or also present (C. insolitus, fig. 32,B); in some other species
(F. virgatz and Q. africanus) the head pores are absent altogether.

2. THE ANTENNAE:

The scape is inserted laterally at the anterior apex of the head
and articulates with the antennal process of the preocular ridge; the
lateral arms of the mideranial ridge, when well developed, also extend
towards the hase of the scape but with whieh no articulation takes
places The antennae are typical filiform, normally 10-segmented, and
of considerably variable lengths within the family; in Octococcus and
Ceropute groups they are comparatively long (the body usually less than

1.6 times longer); in Pseudococcus and mahy species of Planococcus

groups they are rather short (the body 1.6 — 2.5 times longer); in

Nairobla and some speeles of Planococcus groups (Nipaecoccus snn.) the

antennae are intermediate in lengths; 41n Saccharicoccus group they are

very short (the body being more than 2.5 times longer).

Appearance of the component segments: The antennal segments of the

pseudococcid males are always e¥ylindrical and usually conspicuously

longer than wide.,
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The Scape (scp) is the shortest and the widest (at the base)
of the antennal segments. It becomes narrower distally, with the
dorsal margin usually longer than the ventral; the basal part is
sclerotized and laterally articulates with the articular process of
the preocular ridge. Distally, the scape articulates with the
pedicel by means of a process, into which the ventral sclerotization

is produced. Usually 4 hair-like setae are present on the scape, but

in Pgeudococcus, Saccharicoccus and some species of Planococcus groups
(e.g. P. citri and P. digscoreae), the scape carries more than 4 setae;

there are no other types of setae on the scape.

The pedicel (pdc) is narrow at the base and widest near the
distal end, thus giving the segment a club-shaped appearahce. At
the base, the pedicel is ventrally supported by a ridge, which
provides a minute process articulating with the scape. At the
distal end of the pedicel, a narrow area of polygonal reticulation
is present, where a small circular plate, presumably a sensillum
placodeum (spl), is dorsally dorne. The pedicel carries fleshy and

hair-like setae.

The flagellum includes the intermediate (¥II to IX) and the

terminal segments. The surface of these segments is somewhat
irregular, and they are usually well separated, although partisl
fusion between two or more adjacent segments is frequent in some
species (e.g. B. ireneus). Segment IIT isg club-shaped, with a short
constricted peduncle inserted into the pedicel; +this segment is
usually the longest; at least subequal in length to the terminal

segment {Saccharicoccus, Nairobia and some species of Planococcus

groups, e.g. P. citri and N. nigae), or often up to 1) times longer

(Pseudococcus, Octococcus and other species of Planococcus groups), or

even more (Ceroputo group). The width of the 3rd segment in relation

to its length is also variable; sometimes the length is 2 — 3.3 times

the width (Saccharicoccus and many species of Planococcus groups,

@.5. P. irencus and N. vastator), 3.3 - 5.3 times (Pseudococcus,

Octococcus, Nairobia and other species of Planococous groups)s or

more than 5.3 times (Ceronuto groun). Segments IV to X are
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relatively long in comparison to their width; +the terminal segment

with a constricted, rounded or pointed apex.

dntennal setaes The following types of setae occur on the

antennal segments:
(a) The fleshy setae (fs), usually present on segments II to X and

represent the majority of the antennal setae, but sometimes the

fleshy setae are entirely absent (C. pilosellae and N. “bifrons).

(b) The hair-like setae (hs), which always occur at least on the

first three antennal segments.

(c) The subapical sensory setaec (set. scla) are apically knobbed

and occur on the terminal segment only, but sometimes are absent

altogether (Ceroputo group).

(d) The capitate sensory setae (set. ca): This group includes

setae similar to the latter type but present on the antennal segments

III to X3 these setae were found in Octococcus and Nairobia groups

only.

(e) The antennzl bristles (ab)s These are the most stout bristle-

like setae, usually longer ‘than the fleshy setae and present on the
last three terminal segmentss segments VIII and IX always with a
single ventral bristle, at about half the length of these segments.
Ths terminal segment (Xth) with at least 3 preapical such aristles,
one dorsal and one on each side; in Ceroputo and some cpecies of
Planococous groups (K. vastator and T. newsteadi), two additional and
conspicuously smaller bristles are also present latero-ventrally,

at a greater distance from the apex of the segment.

THE THORAZ:

Makel (1942) was the first to give adequate attention to the
pleural region of the thorax; Ezzat (1956) gave more detailed
jllustrations, but Theron's (1958) identilicadien -of the thoracic

structures reached incomnarably higher standard.
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1., TEE PROTHORAX:

The prothorax is distinctly separated from the head by the
constricted neck; in this respect, Pseudococcidae and Eriococcidae
occupy intermedinte position between Diaspididae where the neck region
is not differentiated due to the close association of the head and the
thorax, and Coccidae where the neck is very well pronounced. The
prothorax is largely membranous, comparatively long, with a few
selerites and ridges. The pronotum is represented by the following

structures: (1) the collar-like transverse pronotal ridges (prar):

These are medizlly interrupted by a weak sclerotization, and extend
laterally on each side; they were called "prothoracic sutures' by
Stickney (1934) and Ezzat (1956), and "protergal sclerites" by Habid
(1956); (2) two small lateral pronotal sclerites (prn) one on each
side, anteriorly bounded by the pronotal ridge; (3) a postero-dorsal

pair of small sclerites, the posttergites (pt).

The proepisternum is a2 distinet, triangular and well

sclerotized pleural sclerite, on each side of the prothorax;
anteriorly it fuses with the rudiment of the cervical sclerite at a

neak point to form one structure, the proevisternum + cervical

sclerite (pepcv), which is dorsally approached near its anterior end
by the pronotal ridge, and anteriorly articulates with the postocular
ridge (see lateral views). Posteriorly, the (pepev) is fused with
a short pleural ridggﬁ(plrl) which carries a2 small invaginsted pleural

apoohysis (plal); the pleural ridge extends downwards and articulates
with the basal process of the coxa. The proepimeron which is usually
apparent in certaln families (Margarodidae and Diaspididae) is entirely

indistinguishable in Pseudococcidae (and Eriococcidae).

The dorsal margin of the proepisternum is always heavily
sclerotized and ridge-like; in Ceroputo group, the ventral margin also

is similarly sclerotized.

The prosternum (stnl) is reduced to a small and usually

triangular plate; in some species (93 africanus and N. bifrons) the
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plate is very short and wide, and in others (2, nevsteadi) comparatively
long and narrow; in C. ingolitus it is represented by two small separate
plates, one on each side of the median line. Posteriorly, the

prosternum is usually bounded by a narrow transverse prosternal ridge

(stnlr), which however is absent in Saccharicoccus group and replaced

by heavier sclerotization of the whole posterior margin (fig. 24)s the
median longitudinal ridge which occurs in many members of the other
families (kargarodidae, Coccidae and Diaspididae) is absent in

Pseudococcidae (and Ericcoccidae).

Dermal structures of the prothorax:

4, Setae: The hair-like setae are always present on the prothorax; in

Pseudocoocus group, the fleshy setae also ocour. These setae are

arranged in the following groups:

(1) The medial pronotal setae (mpns)s which are present on the median

and submedian areas between the pronotal ridge and the posttergites;

in some svecies 3 or more of these setne are present on cach side of the
median line (2, citriculus and 8. sacchari, figs. 20 zand 24), but in
others their number iz less than 3 (e.g. P. citri snd T. newsteadi,

figs. 1 2nd 16), or they wlght be =begnt 2ltosether (Octococcus, Ceroputo

and Jairobia srouns).

(2) The posttergital setae (pts)a These occur on, or immediately

behind the posttergites; this group is present in F. virgata among the

Flanococecus group, and in all species of the Pseudococcus and Saccharie~

goccus groupy z2nd m=y be present or zbsent in Ceroputo group.

(3) The lateral pronotsl setae (1ps): situated on, or lateral to the

lateral pronotal sclerites.

(4) The antespiracular dorsal setae (2sds): These occur laterally at

about the level of the posttergites; 2 — 4 setae are usually present

on each side, but in Saccharicoccus group there are 5 or more setae, and

in QOctococcus and Ceroputo groups they are usually absent.
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(5) The antespiracular ventral setas (asvs): These occur latero—

ventrally, just behind the front coxa; one seta almost always present
on each side, but in S. saccharil two setae were found in this position.

(6) The prosternal setae (stnls): Present medially, on the prosternum

or on the membranous part immediately anterior to it; there are less
than 4 of these setae on each side of the median line in Planococcus and

Nairobia groups, 4 or more in Pseudococcus group, and they are usually

absent in Octococcus and Ceroputo groups.

B. The disc pores: These are entirely absent in Nairobia group; in the

m
other groups of specles they are present, usually occug?in association
with the prothoracic setas, and are arranged in the followlng groups of
pores: the medial pronotal vores (mpnp); 1he posttergital pores (ptdp);

the lateral pronotal pores (lpp); the antespiracular dorsal pores

(asdp); the prosternal pores (stnlp). The number of these pores is

variable, but the vostitergital pores wers found in P. digscorcae only.

2. THE MESQTHORAX:

The mesothorax, =zs the wing-bearing segment, is strongly
developed. The shape and conditions of the sclerotized areas vary
congiderably within the family, providing a number of taxonomically

important characters.

~\
(I) The mesot ergum is divided into a meso-notum (or alinotum) and
a2 meso-postnotum, which are widely separated by a large membranous area
(postscutellum, of Berlese 1893); the meso—-notum is further subdivided

into the distinet prescutum, scutum and scutellum.

(4) The prescutum (prsc), the antero-median ares of the meso-notum, is

well sclerotized and dome-shaped; in the dorsal view it is either

transversely rectangular (Planococcus, Pseudococcus, Saccharicoccus and
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Octococcus groups), or triangular (Ceroputo and Nairobia groups).

The anterior margin of the prescutum is invaginated forming the meso—
prephragma (phrl) with its inner margin slightly notched in the middle.
The prescutum is bounded laterally and posteriorly by the prescutal

ridges (pscr) and the prescutal suture (DSCS), regpectively; the suture

is sometimes absent (Saccharicoccus group), or strongly developed,

ridge~like and continuous with the prescutal ridges (Ceroputo group,

figs. 30 & 32).

(B) The scutum (sct) is 2 large sclerite, uniformly sclerotized
throughout (Csroputo and lairobia groups), or with a median longitudinal
narrow membranous zrea (the remzining groups), and with the antero-
lateral extensions surrounding the prescutum 1ateé§osterior1y. The
lateral margin of each of these extensions is produced into the

prealare (pra), from which it is separated by the secondary prealar
ridge (prar); the latter is anteriorly invaginated into a small finger—

like apodeme (a), and posteriorly supnorting the small anterior notal

wing process (znp). The prealare is laterally differentizted into a

strongly sclerotized triangular wnlate (tp) which forms the antero-dorsal

boundary of the episternum; this plate was called '"prealar wing process"
by Ezzat (1356). Behind the antericr notal wing process, the postero-
laterzl extensions of the scutum are inflected downwards then upwards to

form the posterior notal =ing process (pnp) which is attached to the

postalare.

(C) The scutellum (scl) is pentagonal in dorsal views antero-laterally

bounded by the scutoscutellar subure (scts), and posteriorly by the

inward fold of the posterior margin of the notum (rd); the semi-

cylindrical structure of the scutellum is due to deep inward inflection
of its anterior =nd posterior margins; these invaginated margins do

not meet internally, thus the scutellar foramen which occurs in other

§

families, e.g. Margarodidae; Diaspididze and Coccidze (Theron 1958,
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Chauri 1962 and Giliomee 1964) is absent in Pseudococcidae Gnd
Eriococcidae). The relative lengths and widths of the various meso-
notal structures differ considerably within the family and the following
ratios were found of taxonomic importance: length to width of
prescutum; length of prescutum to length of scutum; length to width

of scutellumy length of scutellum to length of scutum.

The posteriormost nart of the mesotersum, the mesopostnotum is
overlapped by the metanotum and thus externally invisible. The
invaginated posterior margin of the postunotum constitutes the meso-
postohrazma (phr2) which is slightly larger than the mesoﬁ:}ephragma,
and zlso has a small median notch. Laterally, the posinotum gives rise

to a pair of strong finger-like postnotal apophyses (pna) within the

mesothoracic cavity; these apophyses are comparatively small in

S. sacchari. Antero-laterad of tlie apovhysis, the postnotum is
produced into a well sclerotized postalare (pa) which reaches the
pleural area and articuletes with the nleural ridge of the mesothorax.
The postalare is reinforced by the distinctly zeparated anterior and

posterior postalar ridses (apar & ppar); dorsally, it bears tyo small

processes associated with the posterior margin of the wing and the

posterior marginal fold of the notum, respectively.

(II) The menonleuron is charscterized by the strong development of

its ridses. Th> zesovleursl ridse (plr2) posteriorly articulates with

the bsse of coxa, 2nd extends z2ntero—-dorsally towards the base of the
wing. At about half length,; the ridge makes the characteristic sharp
double bend and carries at this noint the internal mesopleurals
apovhysis (p1a2); externally, this part of the ridge is overlapped by
the postalare. The ridge is interrupted at a short distance above
the coxal articulationy this interruption was overloocked by Theron

(1958) on describing P. citri, znd according to Ghauri (1962) and Giliomee
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(1964) does not occur in Diaspididae and many Coccidae. The dorsal
part of the (per) is relatlively strong and terminates in a large semi-~

circular pleural winge process (prZ); the anterior margin of the (pwp2)

is connected with the episternum by means of a ridge-like basalare (bas);

the latter is comparatively strong and stout in Planococcuss Pseudococcus

and Saccharicoccus groups, but weak and slender in Qctococcus, Ceroputo

and Nairobia groups. Behind the pleural wing process, there is a small
sclerite, the subalare (sa), whose articulation with the alary sclerites

is rather obscurec. The subepisternsl ridgze (ser) articulates dorsally

with the triangulsr plate and runs obliquely ventro-posteriorly anproach-

ing the nmarginal ridge of the basisternum and thus ﬂ?gding the mesepis—
ternun (evs?) 2nteriorly; the ridee was referred to as "the pleural
ridre" by Ezzat (1956) and "the precoxal ridge" by Stickney (1934). The
mesenisternum ig divided into a larger dorsal part; the supraepisternum
or anepisternum, and the small ventral part, the infrzepisternum or
ketepisternum (Snodgrass 1935), both of which are separated by a
membranous ares. The katepisternum znteriorly fuses with the

lateropleurite (1pl) which is attached to the lateral arms of the

marginal ridge of the basisternum; the lateropleurite is narrow in

o

Planocogccus, Pseudoccus and Octococcus groups, but comnzratively wide
7.3

in Saccharicoccus, Ceronuto znd Nairobia groups. 4 small zand well

sclerotized niesepimeron (eme) is present immediately behind the nleural
ridge, just azbove its articulation with the coxa. A slender sclerite,

presumably renresenting the trochantin (tn) occurs just anterior to the

coxal articulation, and was found in all ithe studied species except
N. bifrons.e This sclerite was first described and illustrated by

Giliomee (1961).

The mesothoracic soiracle (sp2) with its atrium

and its supnorting bar, the peritreme is placed latero~-ventrally anterior

to the subepisternal ridge.
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(III) TheMescstrnum is represented by a large, slightly convex and

hexagonal plate, the basisternum (sth); this plate is framed antero—

laterally and latero-posteriorly by the marginal and the precoxal ridges
(mr & pcrE), respectively. The marginal ridge which sepzrates the
basisternum from the episternum, is posteriorly fused with the pleural
ridge just below the point of interruption above the coxal articulation,
and usually extends medially where it is fused with its partner of the

oprosite sidey in Sacchsricoccug group the median nart of the marginal

ridge is completely absent. The vrecoxal ridge posteriorly fades away
before reaching the median line, where the posterior margin of the
basisternum becomes slightly inflected to form a2 furcal pit (fp) from
which the strong, two-armed furca (£) originates; the latter is usually

large, but in Saccharicoccus groun comparatively small. The longitudinal

median ridge of the basisternum, which occurs in many species of
largarodidae, Diaspididae znd Coccidae (Theron 1958, Ghauri 1962 and

Giliomee 1964), is ahsent in Pseudococcidae (and Eriococcidae).

(IV) The wing srticulations The articular system of the fore-wings is

apparently the same in 211 the coccids, and only slizht differences are

shown in the size of the alar sclerites, the nteralia, which include:

the tesula (teg), the axillary (first, second and third) (axl, ax2 2nd

et er———————
ax3) and the sdditional sclerites (asc). The cestal complex of veins

(ocx) and the axillary cord (axc) give sunvort to the anterior and

posterior margins of the wings 2t their bases. apart from these
structures, the articulation also involves the anterior notal wing
process, the pleural wing process, the basalare and probably the stTilare.
The tegula is a small plate carried on a membranous bulge anterior to the
pleural wing process. The first and the third axillary sclerites are
triangular, the second is roughly parallelsided and the additional

sclerite is usually semi—circulzr.
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(V) The dermal structures of the mesothorax:

A. Setae: The fleshy setae occur in Pseudococcus group only, in the

postmesostigmatal area, but the hair-like setae are always present,

arranged in the followilng topographical groups:

(1) The prescutal setae (pscse)a Usually occupying the lateral areas

of the prescutum.

(2) The scutal setae (sctse).

(3) The scutellar setae (scls).

(4) The tegular setie (tegs): On the tegular bulge.

(5) The postmesostigmatal setae (pms): These are present ventrally

on the membrane between the prosternal ridge and the marginal ridge of
the basisternum. They are absent in Nairobia group but present in

all the others, either only laterally behind the mesothoracic spiracles
(P. kenyze, fig. 3 and C. pilosellze, fig. 30), or also in the median and
the submedian areas in 2 transverse band (E, citriculus, fig. 20).

(6) The basisternal setae (stn2s): kostly arranged along the median

longitudinal line of the basisternum.

The numbers of these setae vary in the different snecies and

constitute useful key characters.

B. DPores: With the exception of Nairobia group, the meso-thorax
carries a number of dise pores, usually associated with the spiracles,

namely the mesospiracular disc pores (spr); sometimes a single

submedian postmesostirmatal pore (pmp) also occurs on each side of

the medisn line (e.g. ¥ipaecoccus spp. and M. hirsutus)s in

P. citriculus (fig. 20) one medizn pore only is always present,
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3. THE METATHORAX:

The metathorax is largely membranous and the metathoracic
sclerites are considerably reduced, as a result of the modification
of the hind pair of wings into hamulohalterae. The metanotum overlaps
the inflected mesopostnotum and is indicated externally by a pair of

small lateral suspensorial sclerites (ss), attached to the base of the

hamulohalterae by means of a fine sclerotized tendon. The metapostnotum

(pn3) is represented at the posterior extremity of the metathorax by
small subtriangular sclerites, one on each side of the medlan line;
these sclerites are usually connected by a distinct transverse

metapostnotal ridge (pn3r) (Planococcus, Pseudococcus and Saccharicoccus

groups), but the ridge is weakly developed in Octococcus and Ceroputo

groups, and entirely absent in Nairobia group (fig. 34). The
metapostnotal ridge which is apparently absent in all other studied
families, was overlooked by Theron (1958) and illustrated but not
discussed by Giliomee (1961).

~The metapleuron: The metapleural ridge (plr3) is well
developed and articulates ventrally with the hind coxa; as the ridge
obliquely extends antero-dorsally across the metapleuron, it attenuates

near the middle where a small metapleural apophysis (pla3) is inwardly

invaginated; at the lower part, the ridge separates two irregular,

sclerotized areas, the anterior metepisternum (eps3), and the posterior

metepimeron (epm3); dorsally it supports a minute metapleural wing

process (pwp3). The precoxal ridge of the metathorax (per3) originates
below the episternum and extends ventro-mediallys +this ridge while being

well developed in Planococcus, Pseudococcus, Saccharicoccus and Octococeus

groups, is comparatively weak in Ceroputo and Nairobia groups. The

metathoraclc spiracle (sp3) is identical with that of the mesothorax, and

lies ventro-laterally in the membrane anterior to the metepisternum. The

metasternum is represented by 2 pair of small submedian metasternal
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apophyses (sta); according to Ghauri (1962) and Giliomee (1964) these

apophyses are absent in Diaspididae and Coccidae. The metasternal plates

are absent in Pseudococcidae (and Eriococcidae)°

The dermal structures of the metathorax:

A. Setae: The fleshy setae occur in Pseudococcus group only, but the

hair-like setae are present in all species. The metathoracic setae

include the following groups:

(1) The metatergal setae (mbs): Usually present in sublateral clusters,

and sometimes in a transverse band anterior to the metapostnotal sclerites.

(2) The metapleural setae (mps): Occurring just behind the metathoracic

spiracles.

(3) The anterior metasternal setae (amss): Present in the median and

the submedian areas on the membrane between the basisternum and the
metasternal apophyses.

(4) The postmetastigmatal setae (eps3s): Situated on the metepisternum

along its antero-ventral margin, or just below it on the membranous area;
this group of setae was found in P. cifriculus only.

(5) The posterior metasternal setae (pmss): Present medially on the

metasternal membrane behind the metasternal apophyses.

B. DPores: The following groups of metathoracic derm pores, associated

with the corresponding groups of setae, are recognized:

(1) The metatergal pores (mtp): These are present in F. virgata and both

the studied species of Ceroputo group only.
(2) The metaspiracular pores (sp3p).

(3) The anterior metasternal pores (amsp).

(4) The posterior metasternal pores (pmsp).
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4., THE WINGS AND THE HAMULOHALTERAE:

The fore-wings are membranous, large and elongate, rounded
distally and narrow basally; the posterior margin of the wing is
produced near its base to form a small alar lobe (al) which is adapted
to receive the apically hooked seta of the hamulohaltera. The entire
surface of the wing (except the area of the alar lobe) is evenly covered
with minute hairs, the microtrichia. The venation is reduced to two
veins, radius (rad) which is parallel to the anterior margin of the wing,
and media (med) which distally curves towards the hind margin of the
wing. Near their base, the wings usually carry a variable number of

alar setae (als), and a dorsal compact row of few circular sensoria

(sens.), just anterior to the radial vein.

The metathoracic wings are modified into small and elongate

hamulohalterae (h). This term (singular hamulohaltera) was recently

proposed for the coccid males by Kawecki (1965) as a substitute to what
was referred to as "peeudohalteres" in his earlier paper (1958 b), or
as "halteres" by other authors. On explaining the original definition
of the word '"haltere", Kawecki showed how correctly it could be applied
for the second pair of wings in Diptera and male Strepsiptera, but
emphasized that their different appearance, structure and function in
Coccoidea demanded the adoption of another term. He also referred to
the term "retinacoli',; used by earlier authors, maintaining that it is
equally erroneous because 1t denotes an apparatus for fastening the
wings, located on the anterior pair. The writer is therefore inclined

to adopt the proposed term since it seems to be more acceptable.

The hamulohaltera is membranous, supported along its anterior

margin by a weak and slender hamulohalteral ridge (hr). This ridge was

overlooked by many writers, but Jancke (1955) referred to a strengthening
of the anterior margin of the hamulohaltera, and Giliomee (1964)

described it as resembling a wing vein.
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5. THE LEGS:

Three pairs of well developed legs, of variable lengths and
stoutness, are present. The fore legs are usually the shortest and the
hind legs the longest, but in Ceroputo group the middle legs are the

shortest, and in Nipaecoccus spp. and Q. africanus the fore and the middle

legs are subequal. The legs consist of the usual segments, all of which
(except the claw) are beset with numerous hair-like, and usually also

fleshy setae.

The coxa (cx) is supported at its broad base by a well developed
ridges; this ridge provides a small process dorsally, which articulates
with the pleural ridge. The distal end of the coxa is narrower, and also
supported by a ridge, which provides two processes, ohe on each side,

serving for the articulation with the trochanter.

The trochanter (tr) with @clerotized basal and distal margins;

this segment is divided into a relatively long proximel part and a short
distal one, by means of a2 distinct constriction supported by a weakly
developed short ridge. One comparstively long hair-like apical seta (ase)
may occur on the outer side of the distal part (e.g. N. vastator and

0. africanus). Three circular sensilla are usually arranged in a triangle

on each side, but in few individuals two or four oh one side were observed.

The femur (fem) is relatively long and stout, broadest near the
distal end, where a ridge with two processes is well developed. Specialized

setae or other structures are absent on the femur.

The tibia (tib) is usually the longest segment of the leg, but in
few species (E} irepeus and S. sacchari) the tibia of the fore-leg is
somewhat shorter than the femur; at its base, the tibia carries a ridge
with two processes which articulate with the corresponding processes of the
femur. The distal end of the tibia carries a pair of setae modified into

strong spurs, and a varying number of smaller spines.
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The tarsus (tar) is elongate, broad at the basal half and
slightly tapers distally; composed of two tarsomeres, the first of
which is very short, and the second much longer. A campaniform
sensillum (cam.s) always present on the dorsal surface, at the base of

the second tarsomere. Two long and apically-knobbed tarsal digitules

(tdgt) are usually present near the apex of the tarsus; these

digitules are absent in both Ceroputo and Nairobia groups.

The claw (cl) is slightly curved, uniformly tapering to a
sharply pointed tip, 2nd dorsally articulates with the tarsus; the
ungual digitules (udgt), one on each side of the claw, are fine, with

acute tips.

The ratios of several measurements of the legs were found to
be taxonomically useful and the following were here employed: the
length of the hind leg to the total body lengthy the width of the hind
femur to its length; and the length of the femur to the length of the
tibia in the front leg.

THE ABDOMEN:

The abdomen consists of the largely membranous pregenital
segments and the sclerotized genital segment. The segmental boundaries
are rather obscure, but the segmentation could be détermined by the
segmental arrangement of the setae (in transverse rows or bands, one

on each segment).

1. The prezenital sesments:

Eight pregenital abdominal segments are recognized, and
considered to represent either I to VIII abdominal segments by some
authors (Theron 1958, Ghaurl 1962 and Giliomee 1964, and also here
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adopted), or IT to IX by the others (Beardsley 1960); Beardsley
explained that his interpretation was based on the position of the
posterior dorsal ostioles, equating their poiition wlth that established
by Ferris (1950) for the females; Ferris ﬁég%;d; that the first
abdominal segment (in the females) is completely absent, and that the
posterior ostioles lie on what is morphologically the 7th abdominal
segment., In a subsequent paper, Beardsley (1962) discussed Theron and
Giliomee's views, and considered the abdominal segmentation in

Pseudococcidae 2s an unsettled matter.

The first abdominal segment is developed dorsally and laterally
only, and is indiscernible ventrally; this is indicated by a pair of
small tergites, one on each side of the median line; simllar, and even
smaller tergites are usually also present on segment IT and sometimes III.
No tergites occur on segments IV to VII, but segment VIII carries a
large, median tergal plate (at8). The ventral sclerotization is much
reduced and only a palr of small, usually triangular plates represent the
sternites of segment VIII.

The abdominal segment VI usually bears a pair of dorsal
ostioles (ost) situated sub-laterally near the posterior margin of the
segments these ostioles are sometimes well developed, prominent and
with a slit-1like orifice (e.g. P. citri, D. alazon and S. sacchari),
or ill-defined (e.g. P. obscurus, N. vastator and C. pilosellae), or
2bsent altogether (e.g. N. nipae, 0. africapus and N bifrons).

°
—

According to Beardsley (1964) two pairs of ostioles, though poorly
defined, are present in the females and the apterous males of

Phenacoleachia australis.(Phenacoleacﬁidae); apart from these

(Pseudococcidae and Phenacoleachiidae) the ostioles are not recorded in

the females or the males of any other coccid family.
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The dermal structures of the pregenital segments:

A. Setae: In Pseudococcus group, the dorsal and the ventral setae

(ads & avs) are arranged in transverse bands, composed of both fleshy
and hair-like setae; in the remaining groups where only the hair-like
setae are present, they occur in segmental, transverse, irregular rows.

The abdominal pleural setae (aps) are arranged in lateral groups.

B. Pores:s 4 varying number of agbdominal pleural pores (app) is usually

present on segments I to VII; sometimes one or more segments of the

abdomen are also with dorsal pores (adp) (e.g. O. africanus, fig. 28),

or ventral pores (avp) (e.g. S. sacchari, fig. 24), or both (e.g. D.

alazon, fig. 22). 4 cup-shaped glandular pouch (gp) is present on each

side of segment VIII near its posterior margin, formed by a cluster of
slightly smaller but numerous and tightly packed disc pores; within the

pouch several setae (gls) originate, namelys

(a) A pair of long and stout "tail setae" (ts), arising from the centre
of the pouch; in some groups these setae are comparatively short, i.e.
the body more than 8 times as 1ng (Nairobia group), or moderately long,
i.e. the body 5 - 8 times as long (Ceroputo group), or long, i.e. the

body 5 times as long or less (the remaining groups).

(b) There are also other shorter setae associated with the long oness

in Planococcus, Pseudococcus and Saccharicoccus groups, a2 much shorter

seta, but conspicuously longer than the body setae, is always presents;

in Ceroputo and Nairobia groups, this seta is subequal in length to the

other abdominal setae; in Octococcus group, two setae of medium but

subequal lengths, and a short one are present.

In Ceroputo group, two pairs of glandular pouches and

associated setae are present, one each on segments VII and VIII.
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2 The genital segment and the external genitalia:

The genital segment is ventrally modified to form a penial
sheath (ps) (or "genital valve" by Berlese 1893), which represents the
fused lateral parts of the 9th sternum and distally terminates in a
rather short projection, the gtyle (st). A small sclerotized area
occurs dorsally and probably represents the fused 9th tergite and the
10th segment (Theron 1958), behind which a small anus (an) is situated
just anterior to the style. The style in lateral view, is slightly
curved upwards (e.g. P. citri and D. alazon), or straight with a pointed
apex (N. bifrons), or straight with a rounded apex (e.g. P. citriculus
and Q. africanus). Anteriorly, the ventro-lateral margin of the penial
sheath is heavily sclerotized, forming a basal ridge (brps). The latter
1s usually interrupted medially and partly overlapped by the membrane of
abdominal segment VIII forming there a pair of small internal projections
(pr) (Giliomee 1961); 1in Naircbia group, the basal ridge of the penial
sheath is medially continuous and its projections are absent. Ventrally,
at a short distance behind the basal ridge, the penial sheath 1s
longitudinally slit open to allow the protrusion of the aedeagus during
copulation; the edges of this slit are sometimes produced each into a
well pronounced and heavily sclerotized process (pro) (e.g. P. citri,
figs. 1 & 2 and S. sacchari, figs. 24 & 25), or the process is vestigal
(e.g+ M. hirsutus, figs. 12 & 13 and 0. africanus, figs. 28 & 29), or
absent (e.g. P. citriculus, figs. 20 & 21 and N. bifrons, figs. 34 & 35).
The term "process" was introduced by Giliomee (1961)F;; the so-called
"apophysis of the genital valve" used by Berlese (1893), "paramere-like
projections” by Makel (1942) and "lobular extensions" by Theron (1958).

The aedeagus (aed) is connected to the ventral wall of the penial
sheath, immediately behind the basal ridge, and supported there by a
heavily sclerotized basal rod (bra). Dorsally, the aedeagus usually
forms a curved tube, almost entirely concealed in the cavity of segment IX

when at rest; in a few species (M. hirsutus, figs. 12 & 13 and
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P. citriculus, figs. 20 & 21) the aedeagus is comparatively long and
strongly curved anteriorly, reaching the cavity of segment VII. The

ductus ejaculatorius enters the aedeagus through the internal genital

aperture (iga) and runs posteriorly towards the gonopore at the apex

of the penis (Giliomee 1961).

The dermal structures:

The setae of the genital segment (gts) are small and hair-like;

dorsally, 3 setae are usually present on each side of the median line,
near the base of the style, but in Q. africanus (figs. 28 & 29)and

C. insolitus (figs. 32 & 33)more than 3 setae are present. Ventrally,
a varying number of setae occur on each side of the penial sheath,

Few minute setal sensilla (prOS) may be found on the process of the

penial sheath (or its position if absent). Similar, minute sensilla

(sts) may also occur dorsally on the style (E, bifrons, figs. 34 & 35).

C. THE APTERQUS MALES:

ways
The only available wingless male form # that of 5. sacchari

(figs. 26 & 27); these are slightly smaller than their winged counter-
parts. 4s a result of the complete absence of their wings and
hamulohalterae, the sclerite and ridge degeneration is more pronounced,
particularly in the mesothoracic region. The differences in body

structures as compared with the winged males, are as follows:

THE HEAD: The separation of the head from the thorax by a neck region

is hardly indicated. The midcranial ridge with its dorsal, lateral and

ventral arms is entirely absent. The ocular ridgzes (preocular,

interocular and postocular) are weakly developed and reduced to variable

degrees. The dorsal and the ventral simple eyes are completely missing
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and the antennae are 8-segmented and comparatively short.

THE THORAX:

Prothorax: The pronotal ridee is more or less reduced and sometimes

absent altogether; the pronotal sclerites and the prosternum are

conspicuously reduced.

Mesothorax: The mesotergum is represented only by a weakly sclerotized

median scleritey; the dorsal subdivisions of the mesothorax with its
assoclated structures and apodemes are entirely absent. The mesopleuron

is greatly reduced and only an atrophied pleural ridge supporting

anteriorly a small episterhumn, and posteriorly a vestigial gpimeron,
persistse The mesosternum is represented by a weakly sclerotized

basisternum, whose posterior margin is invaginated into a vestigial

furca.
Metathorax: The metanotum is indicated by a transverse median narrow

sclerotized vpatch. A short pleural ridge, a small gpisternum and a

small epimeron, represent the metapleuron. The metasternum is largely

membranous and the metasternal apophyses are absent.

THE ABDOMEN:

The sclerite degeneration is less pronounced in the abdomens
transverse median narrow tergites and sternites are present on all the

pregenital abdominal segments. The genital segment and the external

genitalia are identical with those of the macropterous forms.
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IV (4) DESCRIPTION OF THE SPECIES OF
PSEUDOCOCCIDAR

The following descriptions, conforming with those of Ghauri
(1962) and Giliomee (1964) for Diaspididae and Coccidae respectively,.
contain all morphological details which could be observed; some of these
might seem unnecessary, but was consciously done since the evaluation
of the importance of the various characters has yet to be decisively

determined.

PLANOCOCCUS GRQOUP:
GENUS PLANQCOCCUS:

(1) PLANOCOCCUS CITRI (RISSO) (Plate I, figs. 1 and 2)

The males of this species were studied in a much lesser detail
by Newstead (1903), Leonardi (1920), Green (1922), Makel (1942), Jancke
(1955), Theron (1958) and Beardsley (1960).

The wingegéorms only known; 1living individuals light brown in
colour, with much darker thorax and a blackish tinge on the wings. A
narrow and slender species, mcderately long, with moderately long antennae
and legs. ihen mounted 966 - 1232 (1120)u long, 266 - 308 (280)/u wide
at mesothorax and 2142 - 2380 (2282)/u wing expanse.

The body setae and derm pores: The antennae and the legs with

numerous fleshy and few hair-like setae of subequal lengths, about 31
long on the antennae and 24/u long on the legs; the body itself with
hair-like setae only, also about 24/u long. Fuadrilocular and occasion-
ally trilocular and quinguelocular disc vores, about 6/u in diameter

present on the head; the thorax and the abdomen.
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Heads Irregular tetrahedron; widest across the genae,

tapering anteriorly and ventrally; the ventral preocular depression

(vord) moderately pronounced. Length from apex to postoccipital
ridge 113 = 128 (122) m: from apex to neck 153 ~ 174 (165)/u; width
across the genae 183 - 214 (198)/u. The dorsal arm of the midcranial

ridge (dmcr) slender, anteriorly separated from the other arms and
reaching the nosterior margins of the dorsal eyes. The ventral arm

(vmer) well develoved, anteriorly giving off the two lateral arms of the

midcranial ridge (lmer) and forming together a distinct Y-shaped ridge

(figel,B). The postoccipital ridge (por) slender, U-shaped and with

the anterior ends extending towards, but not reaching the preocular
‘ridges; this ridge was described by Theron (1958) as two short
meniscate ridges but in the examined specimens, the ridge was found

medially continuous. The dorsomedial part of the epicranium (dmep)

slightly raised. The preocular + the interocular ridges strong,

‘ joining the postocular ridge (pocr) just below the ocellus; a

sclerotized rudimelt of the preocular ridge below the articular
process, well marked. The ggggg.(g) membranous. The eyes: The
corheae of the dorsal simple eyes (dse) 18 - 24 (21) u in diameter and
both separated by 92 - 104 (95)/u, j.ee 3.8 - 5.6 (4.1) times their
diameter apart. The ventral simple eyes slightly larger, 24 - 31 (28)
in diameter and 24 - 43 (31)/u apart. The lateral ocelli (o) well

developed. The cranial apophysis apicallyftruncate; the tentorial

bridge slender and the anterior tentorizl arms fused just before meeting
the apophysis. The dorsal head setae (dhs) 7 - 12 (9.3) h.s. on each

side of the median line; each gena always with 3 hair-like genal setae
(gs). The ventral head setae (vhs) present in 3 well defined groups

on each sides a group of 2 -~ 3 (2.6) h.s. forming on both sides an
irregular longitudinal row along the median line between the ventral
eyes; a group of 6 — 10 (7.9) h.s. forming with their partners of the
other side a transverse band in front of the ventral eyes; a group of
2 -~ 4 (3.2) h.s.present anteriorly in a longitudinal row on each side

of the ventral arm of the midcranial ridge. The head pores * Two
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dorsal head pores (dhp) always ccour on each side near the base of the

antennal scape.

Antennae: Filiform: normelly 10-segmented but sometimes two or
more zdjacent segments of the flagellum fused or incompletely separated;
589 - 631 (616)/u long, i.e. somewhat longer than half the body length
(the ratio 1:1.6 - 1.9, av. 1.8), and somewhat shorter than the hind legs,

the ratio 1:1.1 - 1.2 (1.16). Scape (scp) 37 - 43 (40) m long and just
as wide at the base; with 4 - 7 (5.6) h.s. Pedical (pdc) 58 - 64 (61)
long and 34 - 37 (35)/u wide; with 19 - 26 (22.9) f.s., 3 - 10 (6.9) h.s.

and a sensillum placodeum. Flagellum: Segment ITI club-shaped, about

as long as segment X, and both being longest of all (the ratio lengths of
segments III to X 1:0.9 - 1.1, av. 1.0); the ratio width to length of
segment ITT 1:3.3 - 4.1 (3.9). Segments IV to X cylindrical and

21 - 24 (22)/u wide; the ratio width to length of segment IX being

1:2.4 - 3.0 (2.8). In the following table the lengths of segments IIT

to X 2nd the number of setae on each given:

ITI Iv v VI VII VIII IX X

lengths in 76-89 49-55 502-61 55-64 55-64 61-64 58-64 78-89
(ev.) /* (82)  (52) (55) (61) (1) (63) (61) (82)

fose 10-17 11-18 13-18 13-18 13=20 12-16 12-17 13-20
(av.) (12.8)  (12.9) (14.8) (15.5) (14.7) (14.2) (14.1) (16.1)

h.s. 2-5 1-3 1-3 1-3 1-2 1-2 1-2  1-3

(av.) (3)  (1.8) (2.2) (1.9) (1.8) (1.7) (1.4) (2)
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The antennal bristles (ab) easily distinguishable from the

fleshy setae; segments VIII and IX each with a ventral bristle, about
43/u long. Ssgment X with 3 preapical bristles, two 1atera1,'a1so
about 43/u long and one dorsal, slightly shortery this segment also

with two capitate subapical setae (set. sola), about 40/u long, and one

apical hair-like seta.

Thorax: 426 - 540 (486)/u long. Prothorax: Pronotal ridges

(prnr) medially interrupted at a weak point. Lateral pronotal sclerites

(prn) and posiltergites (pt) small. Proepisternum + cervical sclerite
(pepcv) well developed, with the usual constiiztion which indicates the
point of fusion between the two component parts; Theron (1958) called

it propleuron + cervical sclerite regarding it as a ridge-like structure
but according to the writer's observations, the small episternum is
distinct and its dorsal margin only ridge-like. The (pepcv) posteriorly

articulates with the coxa by means of a short propleural ridege above

which a small apophysis invaginated. Prosternum (stnl) triangular,
31 - 46 (40)/u long; posteriorly bounded by a transverse, 70 - 92 (79)/u

long prosternal ridgze (stnlr). Prothoracic setae on each side:

iledial pronotal setae (mpns) 1 - 2 (1.4) h.s.; lateral pronotal setae

usually absent but one seta may occasionally occur on either side

(av.0.2)e2 - 4 (2.9) hair-like antespiracular dorsal setae (asds) and a

single antespiracular ventral seta (asvs) always present. Prosternal

setae (stnls) usually one and occasionally two (av.l.1) h.s.

Prothoracic disc pores on each side: Madial pronotal pores (mpnp)

1 -2 (1.2.); lateral pronotal pores (lpp) 3 - 6 (4.3); antespiracular

dorsal pores (asdp) 2 - 3 (2.2). Vontral prosternal pores 0-2 (0.5)

r

Megothorax:s Prescutum (prcs) subrectangular in dodsal views
70 - 82 (79)/u long and 107 - 119 (116)/u wide (ratio 1:1.4 - 1.6,
av. 1.5); laterally bounded by the prescutal ridge (pscr) and

posteriorly by the prescutal suture. Scutum (sct) comparatively
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large, with the antero-lateral extremities heavily sclerotized and
with a narrow median longitudinal membranous area; the (sct) 107 - 116
(110>u long, i.e. the ratio lengths of (prse) to (sct) 1:1.3 - 1.5
(1.4). Prealare, prealar ridge, triangular plate (tp), tegula (teg),

anterior and posterior notal wing processes (anp & pnp) well developed.
Scutellum (scl) pentagonal, 49 - 61 (55)/u long and 89 - 104 (95)/u

wide, the ratio being 1:1.6 - 1.9 (1.7) and the ratio its length to the
length of (set) 1:1.8 - 2.3 (2.0). Postalare (pa) with well separated

angerior and posterior postalar ridges (apar & ppar); postnotal

apophysis strong. Mesopleuron: asiesopleural ridge (p1r2) interrupted

a2t a short distance above the coxal articulationy Theron (1958) neither
commented on this interruption nor showed it in his illustrations.

Mesopleural apophysis, mesopleural wing process (pwp2), basalare and

subepisternal ridge (ser) well developedy subalare small. The two

parts of the evpisterhum (epsZ) weakly sclerotized; lateropleurite (1p1)

thin; mesepimeron small. Mesosternum: Basisternum (stn2) 134 - 143
(140)/u lohg and 156 - 183 (171)/u wide; bounded antero-laterally ang

posteriorly by the marginal and the precoxal ridges (mr & per2)

respectively; furca strong. Mesothoracic spiracles (sp2) 15 - 21

(18)/u wide at at opening, with 31 - 37 (34)/u long supporting bar.
Mesothoracic setae on each side: Prescutal setae 2 — 5 (3.3) heses
scutal setae (sctse) 9 - 12 (10.1) h.s.3; scutellar setae 2 - 4 (3.1)
h.s.; tegular setae 1 - 3 (1.9). Pogstmesostigmatal setae (pms) absent

medially and occur laterally in two groups behind the spiracle, the
dorso-lateral group comprising 1 - 3 (1.7) h.s., and the ventro-lateral
with 4 - 6 (5.1) h.s. The basisternal setae (stn2s) 9 - 16 (12.6) h.s.

Mesothoracic disc pores: 1-2 (1.3) ﬂesospiracular pores (sp2p)

present behind each spiracle.

Metathorax: Istapostnotal sclerites (pn3) medially connected

by the distinct, transverse metapostnotal ridge (pn3r); the latter

which appears to be of taxonomic importance was overlooked by Theron

(1958).  The metapleural ridge (plr3) attenuates near the middle at
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a small vleural apophysis; the metapleural ridge dorsally merges into a

small metapleural wing process. The metepisternum (eps3) dorsally
supports the precoxal ridge of metathorax (pcr3); metepimeron (epm3)

jrregularly triangular. The metasternal apophysis (sta) whose absence

was emphasized by Theron (1958) and regarded as a specialized feature of
the lecanoid type of male (which includes P. citri as a representative of

Pseudococcidae), is definitely present. Metathoracic spiracle (sp3)

identical with the mesothoracic . Me{“éthoracic setae on each side: 4

submedian group of 3 hair-like metatergal setae (mts) always present;

metapleural setae usually absent, but one seta was found in one specimen

(ave®.1); anterior metasternal setae (amss) 1 - 2 (1.9) forming with

their partners of the other side a short median transverse row;

pogterior metasternal setae (pmss) 1 -2 (1.7) hes. in a similar

arrangement. Metathoracic pores: 1 - 2 (1.1) metaspiracular pores

(sp3p) present behind each spiracle and a single anterior metasternal pore

(amsp) may occur on either side (av.0.5); posterior metasternal pores

absent .

Wings: Hyaline; 938 - 1050 (1008)/u long and 378 - 476 (420)/u
wide; usually with 3 hair-like alar setae (als) (4 setae observed in one

occasion, ave.3e«l); a compact row of 2 - 3 {2.2) minute circular sensoria

(sens.) also apparent. Hamil ohalterae 70 - 76 (74) long and about

15/u wide; with a weak ridge (hr) and an apical, 61 - 67 (64)/u long
hooked seta, i.e. the seta slightly shorter than the hamulohaltera, the
ratio their lengths being 1:1.1 - 1.2 (1.15).

Legs: Comparatively long and moderately stout; the ratio length
of the hind leg to the total body length 1:1.3 - 1,7 (1.6). Coxa (cx)
and trochanter (tr) about 46 and 24/u widej the proximal part of the
latter longer than the distal and with 3 circular sensilla on each side,.
Femur (fem) about 37/u wide; that of the fore leg shortest and that of
the hind leg longest; the ratio width to length of the hind femur
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1:5.2 - 5.8 (5.4). Tibia (tib) 21/u wide; with 2 strong apical
spurs and 2 - 4 smaller spines; in front leg, the femur shorter than
the tibia, the ratio their lengths 1:1.1 - 1.2 (1.13). The distal
segment of the tarsus (tar) about 21 wides; tarsal digitules (tdgt)

apically knobbed, 34 - 40 (37}u longe. Claw (cl) gradually tapering,
34 - 40 (37)/u longs ungual digitules (udgt) extremely fine, about

15/u long. The following table shows the lengths of the leg Begments

and the number of setae on each:

Fore Leg Middle Leg Hind Leg
length 37 - 46 (4o>/u 40 - 49 (43)/u 46 - 52 (49)/u
Coxa f.s. 10 - 18 (13.2) 12 - 19 (15.1) 13 - 22 (17.3)
(cx) h.s, 5 -9 (6.8) 5 - 10 (6.2) 6 - 11 (8.8)
length 55 - 61 (59)/u 55 - 61 (60)/u 58 ~ 64 (62)/u
Trochanter f.s. 3-8 (4.3) 3 -9 (5.9) 4 -9 (6.4)
(tr) h.s. - 4 (2.9) - 4 (3.0) -5 (3.2)
length 177-183 (180)/u 183-198 (189)/u 192 - 211 (198)/u
Femur fes, 22 - 31 (26.9) 25 - 36 (28.6) 32 = 45 (36.4)
(fem) h.s. 4 -1 (5.0) 4 -8 (5.9) 5~9 (6.9)
length 201 - 211 (204)/u 217-232 (223)/u 256-2178 (265)/u
Tibia fose 36 - 47 (41.6) 43 - 54 (47.6) 52 - 64 (58.3)
(tib) hes. 5 -9 (6.8) 6 -9 (7.3) 5 -9 (7.1)

length 89

95 (92)/u 89 - 98 (95)/u 101-107 (104)/u
27 (23.7) 22 - 34 (26.5) 24 - 37 (28.8)
5 (3.1) 3 -6 (4.2) 3 -7 (4.6)

Tarsus Tese 21
(tar) hes, 2

Total length of leg 598-619 (607)/u 628662 (641)/u 695-735 (714)/u
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Abdomen: 304 - 494 (395)/u long and 220 - 289 (258)/u wide.
The tergites of segments I and IT small; that of segment VIIT large
and that of segments IX + X (at 9 + 10) distinct. Sternites of segment
VIIT weakly sclerotized. Ostioles (ost) well developed, 27 -~ 34 (30)/u

long at orifice. Abdominal setac: Dorsal and ventral setae (ads &

avs) in segmental transverse rows; pleural setae (aps) in lateral

gToups. 411 abdominal setae of subequal lecngths except a pleural seta

on each gide of segment VIII which is conspicuously longer. Abdominal

disc pores in lateral groups. The following table shows the
number of the abdominal setae and pores on each side of the median
line:
I II IIT IV v VI VII VIII
(ads) 2-3 3-4 3-4 3-4 3-4 (3) 2-3 (2)
(2.7)  (3.1)  (3.2) (3.3) (3.3) (2.2)
(aps) 3~-4 3-4 A—g 4—§ 4-5 4-5 4-5 *42-3
(3.3)  (3.6)  (4.3) (4.3) (4.6) (4.2) (4.5) (2.2)
(avs) - 1 -2 2-3 2-3 (2) 2-3 2-3 0
(1.3) (2.6) (2.1) (2.1) (2.1)
(app) 11 -18 2 -4 2-4 2-4 2-4 3-6 5-28 0
(14.1)  (3.1)  (2.7) (2.7) (3.2) (4) (6.2)

* A longer seta.

Glandul ar pouches (gp) well developed; the setae of the

glandular pouch (gls) include a pair of long tail setae (ts), 299 -
342 (323)/u long =nd one seta, 70 — 104 (82)/u long, i.e. the ratio
lengths of the (ts) to the length of the body 1:3.0 - 3.7 (3.5).
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Genital segment comparatively small; conical in dorsal view,

with a short and marrow style (st), which is curved upwards in lateral
view. The penial sheath 107 — 113 (109)/1 long and 73 - 82 (76)/u

wide (the ratio 1.3 -~ 1.5, av. 1.4:1 and the ratio its length to the
total body length 1:8.8 — 11.4, av. 10.2). Basal ridge of the penial

sheath (brps) with a small projection (pr). Process of the penial

sheath (pro) well pronounced and sclerotized, with 3 -~ 4 minute setal

sensilla. Aedeagus (aed) relatively short, dorso-posteriorly curving

from its basal rod (bra) towards its pointed apex; internal genital

aperture (iga) distinct. Setae of the genital segment (gts): Dorsally,

3 hair-like setae always present on each side near the base of the
style; ventrally a group of 3 = 5 (4.1) h.s.occur on each side of the
penial sheath.

Materials 10 specimens were studied, collected by
M. Kosztarab, on Coleus sp. (in green houses), 4n Ohio State University,
Columbus, Ohio, U.S.A., on lay 6th, 1961.

Other material: The writer also produced adult males of this

species from the following sources:

On Ivy (Hedera helix), in Week's Hall,one of Imperial College

residential buildings, South Kensington, during the second week of
June 1963.

On Solanum Sp., 4n the gardens of Manial Palace, Cairo,

Egypt, U.A.R., during the second and third weeks of August 1964.
On Rhapes Sp., same as above.

On Croton sp., in the Botanic gardens of Zohreya (green houses),
Cairo, Egypt, U.A.R., also during the second week of August 1964.

On potato sprouts received from Dr. D. J. Williams on January

30th, 1965. The culture was sent from Angola, West Africa where the
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insect was reported causing tremendous damage to potatoes. Dr.
Williams although[identified the females as P. citri, was somewhat
doubtfuly +the pleural prothoracic group of ducts, normally found
anterior to, and around the spiracles in this species, were absent.
When the males were mounted and examined, they completely agreed with

the typical specimens.
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(2) PLANOCOCCUS KENYAE (LE PELLEY) (Plate II, fig. 3)

The macropterous forms only known; these narrow and slender,
of medium size, with comparatively short antennae and long legs.
Mounted specimens 1092 — 1204 (1162)/u long, 252 ~ 294 (280)/u wide at
mesothorax and 2352 - 2576 (2478)/u wing expanse.

Body setae and pores: The antennae and the legs with numerous

fleshy and a few hair-~like setae, about 31/u long on the former and

24/u on the latter; +the body itself with hair-like setae only, about
24/u longs Quadrilocular and sometimes trilocular or quinquelocular
disc porses, about 6/u in diameter, always present on the head, thorax

and abdomen.

Head:  Sub-tetrahedron; . sub~triangular in dorsal and front
views; Ventral preocular depression well pronounced in lateral view.
Length from apex to postoceipital ridge 113 — 134 (122) m; from apex
to neck 153 - 174 (168)/u; width across the genae 180 - 207 (195)/u.

The dorsal arm of the midcranial ridge (dmer) slender, anteriorly

detached from other arms, and almost reaching the posterior level of the

dorsal eyes. The yentral and the lateral amms (vmer & lmor) farming

together a Y-shaped ridge. The postoccipital ridge (por) U-shaped, not

reaching the preocular ridges anteriorly. Dorsomedial part of the

epicranium (dmep) slightly raised. Preocular + interocular ridges well

developed, posteriorly fused with the postocular ridge (pocr) below the

ocellus. A distinct ventral rudiment of the preocular ridge present

below the articular process. Preoral ridge slender.

Eyes: The dorsal simple eyes (dse) not projecting beyond the

outer margins of the head; their corneae 21 - 27 (24) in diameter,

and both separated by 85 — 98 (92)/u, fe€a 345 = 4.0 (3.8) their diameter
apart. The venhtral simple eyes (vse) larger and much oloser, 27 — 34
(31)/u in diameter and 18-24 (21)/u apart. The lateral ocelli (o) well

developed. Ocular sclerite traversed by the interocular ridge and

divided into dorsal and ventral parts. Cranial apophysis (ca) apically

truncate. Tentorial bridge slender. Dorsal head setae (dhs): 9 - 12
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(10.2) h.s. present on each side of the (dmer) anterior to the
postoccipital ridge; each gena usually with 3 and occasionally 2
(av. 2.8) hair-like genal setae (gs). Ventral head setae (vhs) on
each side of the median line as follows:— 2 - 4 (3.4) h.s. longitudinally

arranged along the median line between the ventral eyes; 7 — 10 (8.6)
h.s. in the area of the ventral preocular depression, forming with their
partners of the other side a transverse band; anteriorly, 3 - 4 (3.3)
hes. 1n a longitudinal row on each side of the ventral arm of the
mldecranial ridge. Head pores: Usually 2 pores, and occasionally 3 or

4 (av. 2.3), present dorsally near the base of each antenna.

Antennae: Filiform; 10 segmented; 509 — 641 (577) long,
i.e. about half the body length, the ratio being 1:1.8 - 2.2 (2.0),
and slightly short.r than the hind leg, the ratio 1:1.1 - 1.3 (1.2).
Scape 37 - 43 (40) m long and 34 — 40 (37)/u wide at base; with 5 - 7
(5.9) h.s. Pedicel (pdc) 55 - 64 (60) m long and 31 — 37 (34)/u wide at
widest; with 12 — 23 (17.3) f.sey, 6 = 11 (8.9) h.s. and a sensillum
placedeum. Flagellums: Segment ITT club-shaped, longest of all
(the ratio its length $o the length of segment X 1.1 - 1.3, av. 1.2:1) and
about 21/u wide (the ratio its width to its length 1:3.8 - 5.2, av. 4.3).
Segments IV to X cylindrical, the terminal being apically rounded; with

irregular margins and 18 - 21 (20)/u wide (the ratio width to length of
segment IX 1:2.4 - 2.9, av. 2.5), The lengths of the flagellar

segments and the number of setae on each as follows:—

11T Iv v VI VIT VIIT X X
length 7T73-98 40-58 46-58 46-58 46-58 49-64  46-61 67-82
(av.)  (85)m (52)u (52 (53)m (53)m (55) m (52) m (13) 2
f.ss  5-12 6 -11  8-15  9-17 8-16 9-18  9-14 10-18
(av.) (8.7) (8.9) (11.2) (13.1) (12.4) (12.9) (11.8) (13.7)
h.s. 3-6 1-3 1-3 1~4 1~4 1-4 1-3 14

(av.) (4.1) (2.1)  (2.3) (1.9) (2.1) (2.2)  (1.9) (2.3)
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Antennal bristles (ab) much stouter than the fleshy setae and

easily recoghized; segments VIIT and IX each with a ventral bristle,
about 40/u long; segment X with two preapical lateral bristles of
about the same length and a dorsal one slightly shorter, at a greater

distance from the apex. Terminal segment also with two subapiceal

B30y setas (set. scla.) about 43 long, and onsapical hair-like
~ /

seta.

Thorax: 479 - 555 (524)/u long. Prothoraz: pronotal ridges

well developed though medially interrupted by a weak sclerotigzations

lateral pronotal sclerites (prn) moderately large and well sclerotized.

Posttergites (pt)small and narrow. Proepisternum with a ridge-like

dorsal margine. Prosternum (stnl) triangular, 31 - 43 (37)/u longs
prosternal ridge 79 - 95 (85)/u long. Prothoracic setae on each side

of the median line as followss .Ons medial pronotal seta usually

present, but sometimes absent on either or both sides (av. 0.8);

lateral pronotal and postitergital setae absent. Antespiracular dorsal

setae (2sds) 1 - 3 (2.1) and one antespiracular ventral seta (asvs)

always occur . One prosternal seta present. Prothoracic disc pores

on each side: Ikdial pronotal pores 2 - 4 (3.2); lateral vpronotal

pores (lpp) 2 -6 (4.1); antegpiracular dorsal pores (asdp) 2-5 (3.4).

Prosternal pores usually 1 - 2, but sometimes 3 nores may occur on

elther side or the pores may be absent altogether (av. 1.6).

Mesothoraxt Prescutum (prsc) sutrectangular in dorsal vicw;

76 - 89 (82)/u long and 104 ~ 122 (119)/u wide, the ratio being

1:1.3 - 1.6 (1.4); prescutal ridges well developed and prescutal suture

distinct. Scutum (sct) large, heavily sclerotized antero-laterally and
with a median longitudinal narrow membranous area; soutum 95 - 116
(104)/u longy, i.es. the ratio length of (prsc) to (sct) 1:1.1 - 1.4 (1.3).
Prealare (pra), prealar ridge, iriangular plate (tp), tegula, anterior

and posterior notal wing processes (anp & pnp) well developed.
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Scutellum (scl) pentagonal,46 - 58 (52)/ulon5,82 - 101 (92)/u wide,
i.e. the ratio 1:1.7 - 1.9 (1.8) and the ratio its length to the
length of (set) 1:1.9 — 2.2 (2.0). The anterior and the vosterior

ridges of the postalare (pa) well separated; postnotal apophysis strong.

lesopleuron: .iesopleural ridge (plr2) interrupted above the coxal

articulation; mesopleural apophysis, mesopleural winz process, basalare

and subepisternal ridge (ser) well developed. The two parts of the

mesepisternum (eps2) well-defined and the lateropleurite narrows

mesepimeron well sclerctized. Mesoternum: Basisternhum (stn2) 128 -
146 (140)/u long and 156 — 183 (171) m wides the marginal (mr) and
the precoxal ridges well developed; furca (f) strong. Mesothoracic
sviracle (sp2) 15 — 21 (18)/u wide at opeuing, with a 34 — 40 (37)/u
long supporting bar. Mesothoracic setae on each side: ZPrescutal
setae 4 - 6 (4.6); scutal setae 6 — 9 (7.5)3 scutellar setae 2 - 3
(2.5). Tegular setae 2 - 3 (2.1); postmesostigmatal setae 4 - 7T

(51.), occurring laterally behind each spiracle and absent medially.

Basigternal setae 9 - 14 (11.4), mostly arranged along the median line.

Mesothoracic disc pores: 1 - 2 mesospiracular pores usually present

behind each spiracle, but sometimes entirely absent (av. 0.9).

Metathorax: Metapostnotal sclerites (pn3) well defined and

the median metapostnotal ridge distinct. Metapleural ridge (p1r3)

attenuating near the middle at the position of the metapleural apophysiss

metapleural wing process small, Precoxal ridge of metathorax (pcr3) well

developed; metepisternum, metepimeron and metasternal apophysis (sta)

well defined. Metathoracic spiracle (sp3) similar to the mesothoracic.

Metathoracic setae on each side: -etatergal setae (mts) 2 — 3 (2.7);

metapleural setae absent; anterior metasternal setae (amss) 1 - 3 (2.3),

forming with their partners of the other side a median transverse rows

posterior metasternal setae O - 2 (0.4). Metathoracic disc pores on

each side: Mptathoracic pores O - 1 (0.3); anterior metasternal pores

0-2 (1.2); other pores absent on the metathorax.
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Wings: Hyaline and elongates 1064 - 1162 (1120)/u long and
406 ~ 462 (434) m wides wusually with 4 hair-like alar setae (als) and
occasionally 3 or 5 (av. 3.9); a compact row of 2 = 3 (2.3) minute
circular sensoria (sens.) also present.  Axillary and additional
sclerites distinct. Hamulohalterae (h) 67 - 89 (73) m long and 15 -
18 (16)/u wide; with a slender ridge and a 61 — 67 (64)/u long apically
hooked seta, i.e. the ratio length of seta to the length of the
hamulohalters 1:1 - 1.2 (1.1).

Legss Comparatively long and moderately stout; the ratio
length of the hind legs to the total body length 1:1.5 — 1.8 (1.7).
Coxa and trochanter about 46 and 24 m wide respectively; the proximal
part conspicuously longer than the distal and with 3 circular sensilla
on each side. Femur about 37/u wide; that of the middle leg shortest
and that of the hind leg longest; the ratio width to length of the
hind femur 1:5.5 - 6.3 (5.7). Tibia about 21 m wide; with 2 apical
strong spurs and 2 - 4 smaller spines; in the front legs the femur is
slightly shorter than the tibia, the ratio their length 1:1.04 - 1.2
(1.1). The tarsus about Zl/u wides tarsal digitules apically

knobbed, 37 - 43 (40)/u long. Claw gradually tapering towards a pointed
end; 34 - 40 (37)/u longs; ungual digitules with acute tips, about 15/u

long. In the following table, the lengths of the leg segments and

the number of setae on each are given:



71

Fore-leg Middle leg Hind leg
length 40-46 (44)/u 43~49 (46)/u 46-52 (48)/u
Coxa fos. 13-19 (15.6) 14-19 (16.2) 15-21 (17.8)
hes. 4-8 (6.2) 5-8 (6.4) 5-10 (7.8)
length 58-64 (62) 58-64 (62)/u 61-70 (65)
Trochanter f.s. 5-8 (6.6) 5-9 (6.2) 6-9 (7.6)
h.s. 2-4 (3.2) 2-4 (3.0) 2-4 (3.2)
length 174-189 (183)/u 171-186 (177) 183-211 (192)/u
Pemur fos.  24-32 (27.6) 24-30 (26.4) 31-43 (37.2)
hes. 4-8 (5.8) 4-8 (5.2) 4-9 (6.8)
length 180-214 (195) 192-223 (207) 238-265 (253)
Tibia fos.  33-46 (40.6) 39-51 (45.4) 47-58 (53.6)
h.s. 5-8 (6.6) 5-9 (7.2) 6-9 (7.4)
length 85-92 (88) 85-92 (89)/u 92-101 (95) )
Parsus fes. 20-26 (23.2) 21-28 (24.8) 24-31 (27.4)
hoSo 3"'5 (3'6) 3—6 (404) 3"'6 (4-8)

Total length of leg 577-634 (604)/u

586-637 (613)/u

665~738 (692)/u

Abdomen:

VIIT and IX

+ X distinct.

388 ~ 441 (418)/u
The tergites of segments I and ITI small and narrow;

long and 236 - 274 (251)/u

wide.

those of segments
Sternites of semment VIII (as 8) weak.

Ostioles (ost) well developed, 31 - 37 (34)/u long at orifice.

Abdominal setse segmentally arranged in transverse dorsal and ventral

rows (ads &

avs)s

pleural setze (aps) in lateral clusters. All
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abdominal setae of subequal lengths except one pleural seta of segment

VIIT which is somewhat longer.  Abdominazl disc pores: pleural pores

(app) relatively numerous on segment I, and much fewer on segments IT

to VII; one or two ventral pores (avp) occur at least on one side of

segment VII and sometimes segment VIII; dorsal pores absent. The

number of the abdominal setae and pores on each side of the median line

are given in the following table:

I IT I1T Iv Y Vi vil VIIT
(ads) 2 -3 2-3 2-3 2-3 2-3 2-3 223 (2)
(2.4) (2.3) (2.6) (2.8) (2.8) (2.4) (2.3)
(aps) 2 -4 3 -4 4~ g 4 -5 4= g 4 -5 4 - g ¥+
2.8) (3.5) (4.4) (4.5) (4.6) (4.2) (4.7) (2)
(avs) - (1) 2 -3 (2) (2) 2-3 (2) 0
(2.7) (2.1)

(app) 9-16  3-5 2-4 2-5 2-4 3-4 3-6 0
12,2) (3.7)  (2.9) (3.1) (2.9) (3.4) (4.6)

(avp) - 0 0 0 0 0-1 0-=2 0
(0.4)  (1.1)

* A slightly longer seta.

Glandular pouches well developed; setae of the glandular pouch
(gls) consist of a pair of 336 — 366 (351) m long tail setae (ts),
and one seta of medium length (70 - 92, av. 79/u long); i.e. the ratio
length of the tail setae to the total body length 1:3.1 — 3.4 (3.3).
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Genital segment small; triangular in darsal view, with a short

narrow style (st); the latter curving upwvards in lateral view. The
penial sheath 98 ~ 110 (104)/u long and 70 - 82 (76)/u wide, 1.c.

the ratio length to width 1.2 - 1.5 (1.4):1, and the ratio its length
to the total body length 1310.1 - 12.5 (11.2). Basal ridge of the

penial sheath (brps) with 2 small projection. Process of the penial

sheath (pro) well pronounced and usually with 3 - 4 minute setal sensilla.

Aedeagus relatively long and broad, dorso-posteriorly curving from its

basal rod (bra); with a wide internal genital aperture. Setae of the

genital segsment (gts): Dorsally, 3 h.s. always present on each side near

the base of the style; ventrally 3 - 4 (3.5) slightly smaller setae

occur on each side of the penial sheath.

Material: 10 specimens examined, collected by T. J. Crowe, on

Coffea arabica, in Ruiru, Kenyz on 25.9.1962.

Remarks: This species although closely related to P. citri,
could be separated by having: the third antennal segment longer than
the terminal; the femur of the middle leg shortest; a ventral pore,
at least on one side of abdominal segment VII; a comparatively stouter

aedeagus.
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(3) PLANOCOCCUS DIOSCOREAE WILLIAMS (Plate IIT, figs, 4 & 5)

Only the winged forms known; living specimens not available.
The mounted males narrow and slender, of medium or large size, with
short antennze and moderately long legs. The total length of the body
1246 - 1400 (1330)/u, the width at mesothorax 280 - 308 (290)/u and
the wing span 1960 — 2128 (2044)/u.

Body Setae and Pores: Numerous fleshy and few hair-like setae

occur on the antennae and the legss the body itself with hair-like
setae only. All the setae about 21/u long. Quadrilocular and few

guinquilocular disc pores present on the head, thorax and abdomen, about

6/u in diameter.

Head: Subtetraheé:}on; subtriangular in dorsal and front
views; ventral preocular depression (vpvd) well pronounced in lateral
view. Length from apex to postoccipital ridge 116 - 122 (120)/u;
from apex to neck 168 -~ 183 (174)/u; width across the genae 198 - 229
(207)/u. The dorsal arm of midcranial ridge (dmcr) weak, anteriorly

detached from the other arms and posteriorly reaching the hind-most

level of the dorsal eyes. The ventral and the lateral arms of the

mideranial ridge (vmer and lmer) much stronger, forming together a

Y-shaped ridge. Postoccipital ridge (por) weak and slender,

anteriorly continuous with the preocular ridges; the postoccipital

ridge binds the dorsomedial part of the epicranium (dmep) posteriorly.

The preocular ridge (procr) continuous with the interocular ridge,

and both intimately joined to the postocular ridge (pocr); the ventral

rudiment of the (procr) well marked by a short sclerotization just

below the articular process. Preoral ridge (pror) slender. Genae

large and membranous. Eyes: The dorsal simple eyes (dse) not

projecting beyond the outer margins of the head in dorsal view; their
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corneae 21 - 27 (24) in diameter and the distance Between their
inner margins 98 ~ 107 (104)/u, 1ece 349 = 446 (4.3) times as much

as the corneae apart. The ventral simple eyes (vse) slightly larger
and much closer, 27 — 31 (29)/u in diameter and 21 - 27 (24)/u apart.

Lateral ocelli (o) comparatively large and dorsally supported by a

slender ocellar ridge. Ocular sclerites traversed by the interocular

ridges. Cranial apophysis (ca) apically truncate. Tentorial bridge
slender. Dorsal head setae (dhs) 8 - 12 (9.7) h.s, on each side of the
median line; each gena with 2 - 3 (2.7) hair-like genal setae (gs).
Ventral head setae (vhs) arranged in three groups on each side; a

longitudinal row of 3 - 4 (3.4) h.s. between the ventral eyes; a group
of 9 - 11 (10.4) h.s. forming with their partners on the other side a
transverse band in the area of the ventral preocular depression;
anteriorly, 2 = 3 (2.4) h.s. occur on each side of the ventral arm of
the midcranial ridge. Head disc pores: Dorsally, 5 - 8 (6.4) pores

(dhp) present on each side near the base of the antennal scapej
ventral pores absent. Antennae: Filiform; normally 10-segmented;
616 ~ 665 (641)/u long, i.e. about as long a2s half the body length and
slightly shorter than the hind legs, the ratios being 1:2.0 - 2,1
(2.05) and 1:1.1 respectively. Scape (scp) 43 - 46 (45) m leng and
43 - 49 (46) m wide at base; with 4 - 7 (5.0) hes. Pedicel 61 - 67
(63)/u long and 34 - 37 (35)/u wide at widest; with 15 - 21 (18.4)
fesey; 5 - 12 (9.3) hos. and a distal sensillum placodeum. Flagellums

Segment III club-shaped, being the longest of all and about 25/u wide;
the ratio lengths of segments IIT to X 1.1:1 and the ratio width to
length of segment III 1:3.6 - 3.7 (3.65). Segments IV to X cylindrical,
with irregular margins and about 23/u wides; segments IV - IX subequal
in length and the terminal segment slightly longer; the ratio width

to length of segment IX 1:2.7 - 2.9 (2.8).

The following table shows the lengths of the flagellar

segments and the number of setae on each:
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IIT v v VI VII VIII IX X

length 7T9-89 61-64 55-61 58-64 61-64 61-67 61-64  T3-T9
(av.) (85)/u (62)/u (58)/u (61)19 (62)/u (64)/u (622/u (76)/u

f.s. 11-16 12-14 11-16 12-14 15—16 13-15 14—16 13-16
(av.) (13.5) (13.0) (13.5) (13.0) (15.5) (14.0) (15.0) (14.5)

h.s. 34 o4 -3 -3 2-3 3-4 3-4 45
(aw)  (3.5) (3.6) (2.5) (2.5) (2.5) (3.5) (3.5) (4.5)

Antennal bristles (ab):  Segments VIII and IX each with a
ventral antennal bristle, about 34/u long; segment X with 3 similar,

preapical bristles, two lateral and one dorsal, slightly shorter and at

a greater distance from the apex. Terminal segment also with two

capitate subapical sensory setae (set. scla), about 37/u long, and one

apical hair-like seta.

Thorax: 509 = 547 (524)/u long. Prothorax: Pronotal ridges

(prnr) well developed, interrupted in the middle; lateral pronotal

sclerites and posttergites small. Proepisternum with ridge-like dorsal

marging propleural ridge short and propleural apophysis small.

Prosternal ridge (stnlr) double barred, 76 - 92 (85)/u longe.

Prothoracic setae on each side of the median line: One medial pronotal

seta (mpns) usually present and sometimes absent (av. 0.9); one lateral

pronotal seta (1ps) also may be present or absent (av.0.8); posttergital

setae absent. Antespiracular dorsal setae (asds) 1 -2 (1.8) h.s. One

antespiracular ventral seta (asvs) and one prosternal seta (stnls) always

present. Prothoracic disc pores on ezch side: Medial pronotal pores
(mpnp) 5 - 10 (8.4); lateral pronotal pores (1pp) 3 - 4 (3.8).
Antespiracular dorsal pores (asdp) 5 -9 (7.4); pogttergital pores
(ptap) 2 - 6 (4.4) Ventrally, 1 - 2 (1.8) prosternal pores (stmp) occur

medially.



78

lesothorax: Prescutum (prsc) subrectangular in dorsal views
82 - 85 (84) m long and 122 — 143 (134) m wide, i.e. the ratio length to
width 1:1.4 - 1.7 (1:1.6). Prescutal ridge (pscr) strong and prescutal

suture distinct. Scutum (sct) large, with heavily sclerotized antero-

lateral extremities and with a longitudinzl median narrow membranous area.
Length of (sct) 98 - 116 (104)/u, i.e. the ratio lengths of prescutum to
scutum 1:1.2 - 1.4 (131.22). Prealare, prealar ridge (prar),

triangular plate, tegula (teg), anterior and posterior notal wing

processes well developed. Scutellum (scl) pentagonal, 58 - 67 (61)/u
long and 98 - 116 (104)/u wide, the ratio length to width 1:1.6 - 1.7
(1.68), and the ratio its length to the length of scutum 1:1.6 - 1.7
(1.67). Postalare (pa) with well separated anterior and posterior
postalar ridges (apar and ppar); postnotal apophysis (pna) strong.
Mesopleuron: Mesopleural ridge (plr2) interrupted above the coxal
articulation; mesopleural apophysis, mesopleural wing process (pwp2)
and basalare well developed; subalare small. The mesepisternum

(eps2) anteriorly bounded by the subepisternal ridge (ser); lateropleurite

(1p1) narrow; mesepimeron small and heavily sclerotized. Mesosternum:
Basisternum (stn2) 137 - 156 (143)/u long and 180 - 204 (189)/u wides
the marginal (mr) and precoxal ridges (pcr2) as well as the furca strongly

developed. Mesothoracic spiracles 18 - 21 (20)/u wide at opehing,

with 31 - 40 (35)/u long supporting bar. Mesothoracic setae on each
side of the median line: Prescutal setae 3 - 4 (3.8); scutal setae
(sctse) 8 - 10 (9.4); scutellar setae 2 ~ 4 (2.8). Tegular setae

2 -3 (2.6); postmesostigmatal setae (pms) 4 ~5 (4.4) hes. in a lateral
group behind each spiracle. Basisternal setae (stn2s) 10 - 13 (11.8).

Mesothoracic disc pores: 2 — 4 (3.0) mesospiracular pores (sp2p) present

behind each spiracle; postmesogtigmatal pores absent.
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Metathorax: Metapostnotal sclerites (pn3) well developed and
metapostnotal ridze (pn3r) distinct., letapleural ridge (p1r3)

provides a small metapleural apophysis (pla3) near the middle;

metapleural wing process, small. Precoxal ridge (pcr3), mebepisternunm,

metepimeron (epm3) and metasternal apophysis (sta) well developed.
Metathoracic spiracle (sp3) identical with that of the mesothorax.

Metathoracic setae on each side: Metatergal sctae (mts) 3 - 5 (4.0),

usually occurring in a sublateral group; metapleural setae absent.

Anterior metasternal setae (amss) 4 - 6 (5.0) forming on both sides a

transverse rows posterior metasternal setae (pmss) 0 - 2 (1.0).

Metathoracic disc pores on each side: Metagpiracular pores (sp3p) 2 -3
(2.4); anterior metasternal pores (amsp) 3 - 4 (3.4); and posterior
metasternal pores (pmsp) also 3 - 4 (3.5)-

Wings: Hyaline; 854 - 924 (896)/u long and 308 - 364 (336)/u

widey axillary and additional sclerites well developed. 3 alar sectae

(als) and 2 circular sensoria (sens.) always present. Hamulohalterae
67 - 73 (70)/u long and 15 - 18 (17) m wide; with a slender ridge (hr)
and an apically hooked seta, 40 - 46 (43)/u long (the ratio its length
to the length of the hamulohaltera 1:1.6 - 1.7 (1.64).

Legs well developed; comparatively long and moderately stout;
the ratio length of the hind leg %o the total length of the body about
1:1.9. Coxa abouf 49 and trochanter about 30/u wides the basal part
of the latter conspicuously longer than the distal and with 3 circular
sensilla on each side; differentiated long apical setae absent. Femur
about 43/u wide; that of the fore-leg being the shortest and that of
the hind leg the longest; the ratio width to length of hind femur
1:4.5 - 5.2 (4.9). Tibia about 24/u widey with 2 apical stout spurs
and 2 - 4 smaller splnes; the ratio length of femur to tibia in fore-

leg being 1:1.1. The tarsus about 21/u wide; tarsal digitules apically
knobbed, about 34/u long. Claw gradually tapering to a sharp point,
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27T - 31 (29)/u long; ungual digitules extremely fine, about 14/u long.

The lengths of the leg segments and the number of setae on each are given
in the following table:-—

Fore-leg Middle leg Hind leg

length 40-46 (43)/u 40-46 (43)/u 43-49 (46)/u

Coxa fese 8-12 (10.0) 9-11 (10.0 10-13 (11.5)
he.s. 4-6 (5.0) 5-7 (6.0) 5-8 (6.5)
length 64-73 (70)/u 64-13 (70)/u 67-16 (73)/u

Trochanter f.s.  3~4 (3.5) 2-4 (3.0) 3-4 (3.5)
hes. 0-1 (0.5) 1-2 (1.5) 1-2 (1.5)

length 168-189 (180)/u 171-189 (180)/u 180-207 (195)
Femur fese 16-23 (19.5) 19-25 (22) 22-32 (27)
heSe 7-10 (8.5) 9-11 (10.0) 7-10(8.5)

length 183-204 (195)/u 198-217 (207)/u 250-268 (259)
Tibia fos. 3238 (35) 33-40 (36.5) 46-51 (48.5)
h.s. 6-9 (7.5) 6-10 (8.0) 7-11 (9.0)

length 76-85 (82)/u 79-85 (82) m 92-98 (95)/u
Tarsus fos.  9-12 (10.5) 9-11 (10.0) 11-14 (12.5)
hese 8-10 (5.0) 7-10 (8.5) 9-12 (10.5)

Total length of leg 558-628 (592)/u 580-641 (610)/u 659-729 (695)/u

Abdomen: Length 471 - 532 (502)/u and width 274 - 319 (296)/u.
The tergites of segments I and II smally; that of segment VIII (atg) large
and that of segments 9 + 10 (at 9 + 10) distinct. Stermites of segment
VIIT (2s58) small and weak. Ostioles (ost) prominent and well developed,
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37 - 46 (40)/u long at orifice. Abdominal setaes Dorsal and ventral

setae (ads & avs) in segmental transverse rows; pleural setae (aps) in

lateral groups. All abdominal setae subesqual in length except a
pleural seta of segment VIII, which is somewhat longer. Digc pores:

Pleural pores (app) only present on the abdomen. The following table

shows the number of the abdominal setae and disc pores on each gide of

the median lines~
I II I1T Iv v VI ViI VIII

(ads) (2.0) (3.0) (3.0) 3-4 34 -3 2-3 2-3
(3.2) (3.2) (2.5) (2.2) (2.5)
h.s. h,.s. hes. h.s. hese hese hes. hese

(aps) 2-3 2-3 (3.0)  (3.0) 3-4  3=4 3-4 *142-3 .
(2.5) (2.5) (3.5)  (3.5) (3.5) (2.5)
thn hoSo h-s- h.s- h-s. h.s- h.s. hoSc

(avs) - (1.0) (2.0) (2.0) (2.0) (2.0) (2.0) (2.0)
h.s. h.se. hes. hes. h.s. h.s. h.se

(app) 10-17 (4.0)  3-4 45 3-4 34 34 O
(13.5) (3.5)  (4.5) (3.5} (3.7

* A longer seta.

Glandular pouch (gp) well developed; the setae of the glandular
pouch (gls) consist of the two long tail setae (ts), 305 = 320 (314)/u
long, and one much shorter seta, 55 - 92 (73)/u long; the ratio length
of the tail setae to the total length of the body 1:4.1 - 4.4 (1:4.2).

Genital Segment: Comparatively small: triangular in dorsal

view; the stzle(st) short, curving upwards in lateral view. The
penial sheath (ps) 122 - 128 (125)/u long and about 76/u wide, i.e.
the ratios its length to its width about 1.6:1, and its length to the
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total body length 1:10.2 - 10.9 (1:10.6). Basal ridge of venial sheath

(brps) well developed, with a small projection (pr)s Process of the

penial sheath (pro) well pronounced, with 3 - 4 (3.6) minute setal sensilla.

Adedeagus (2ed) graduzlly tapering from its basal rod to a sharply pointed

tip. Setae of the genital segment (gts) arranged in two groups on each

side: a dorsal group of 3 h.s. near the base of the (st); the wventral

group including 4 - 5 (4.5) hes. on the penial sheath.

Material examined: 3 specimens only of this speciecs were

available for study, collected by H. Standfast, on Yam (Dioscorea s )y
in Sepik district, Tenteguna, New Guinea, on 23.6.59 (received from
D. J. Williams).
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GENUS PLANOCOCCOILDES:

(4) PLANOCOCCOIDES IRENEUS DE LOTTO (Plate IV, figs. 6 and 7)

Winged forms only known; 1living specimens not available.
The males narrow and slender, of medium size, with comparatively short
antennae and moderately long legs. ihen mounted, total body length
1008 - 1414 (1162)/u, width at mesothorax 280 - 350 (322)/u and wing
expanse 1932 — 2422 (2114)/u.

Body setae and pores: The appendages clothed with meny
fleshy and few hair-like setas, about 39/u longz; the body itself with

much shorter hair-like setae only, about 24/u long. Numerous
quadrilocular and occasionally guinquilocular disc pores, about 9/u in

diameter, occur on the head, the thorax and the abdomen.

Head: Subtetraheé:%on; subtriangular in dorsal and front

views; wventral preocular depression (vprd) hardly lindicated in lateral

view. Length from apex to postoccipital ridge 98 - 122 (113)/u; from
apex to neck 153 - 180 (165)/u; width across genae 174 - 214 (192)/u.

The dorsal arm of the mideranial ridge (dmcr) slender, anteriorly

detached from other arms and posteriorly reaching the posterior level

of the dorsal eyes. The ventral and the lateral arms of the midecranial

ridge (vmer and lmer) well developed, forming together a Y-shaped ridge.

The meniscate, U-shaped postoccipital ridge (por) anteriorly separated

from the preocular ridges. The dorsomedial part of the epicranium

(dmep) weakly sclerotized and slightly raised. Preccular (procr) +

interocular ridges meet the postocular ridge (pocr) below the ocellus;

the ventral rudiment of the former entirely absent. Preoral ridge

(pror) slender. Genae large. Eyes: The dorsal simple eyes (dse)

not projecting beyond the outer margins of the head in dorsal view; the
diameter of their corneae 21 - 27 (24)/u, and separated by 79 — 101 (89)/u
il.es 3.1 - 4.7 (3.6) times as much as their corneae aparte. The ventral

simple eyes (vse) larger and much closer, 24 - 31 (29)/u in diameter and
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18 - 40 (25)/u apart. The lateral ocelli (o) large and well developed;

ocellar ridge fine. Ocular sclerite (ocs) traversed by the interocular

ridge. Cranial apophysis (ca) truncate; tentorial bridge slender.

Dorsal head setae: 8 « 11 (9.9) h.s. on each side of the median lines

each gena always with 3 hair-like genal setae (gs). Ventral head

setae (vhs) on each sides a longitudinal median row of 3 - 5 (3.9) h.s.
present between the ventral eyes; 7T - 11 (7.7) h.g. in the area of the
preocular depression forming z transverse band continuous with those of
the other side; 3 -5 (4.3) hes. occur anteriorly on each side of the

ventral arm of the midcranial ridge. Head disc pores: 2 -3 (2.4)

dorsal pores (dhp) present near the base of each antenna; wventral head

pores absent.

Antennaes Filiform; normally 10-segmented but cases of fusion
between adjacent segments very common; 494 - 580 (545)/u leng, i.e.
equal or slightly shorter than half the body length, the ratio 1:2.0 -
2.5 (1:2.1); somewhat shorter than the hind leg, the ratio 1:1.1 — 1.3
(1:1.2),  Scape (scp) 31 - 40 (37)/u long and 40 - 46 (42) m wide at
base; always with 5 hair-like setae. Pedicel (pdc) 52 - 55 (54)
long and 31 - 37 (34) m wide (at widest); with 12 - 77 (15.1) f.s.,

5 - 10 (6.8) h.s. and a gensillum placodeum. Flagellum: Flagellar

segments with irregular margins; segment III club-shaped, usually the
longest (sometimes equal in length to terminal segment), the ratio
length of segments IIT to X being 1.0 -~ 1.1 (1.05):1; segment IIT about
25/u wide, the ratio its width to its length being 1:2.6 - 3.3 (3.1).
Segments IV - X cylindrical and about 23/u wides; segments IV - IX
subequal or slightly increasing in length distally, and segment X
considerably longer; the ratio width to length of segment IX 1:2.9 -
3.6 (3.3). Flagellar segments with many fleshy and 2 few hair-like
set2ae. In the following table the length of the flagellar segments

and the number of setae on each are given:
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IIT Iv v VI VII VIIT IX X

length 70-82 43-52 43-52 46-58 46-58 49-58 49-58  70-79
(av.) (76) n (49) m (49)/u (52) p (52)/u (55) m (55) m (73) m

f.s. 12-15 8-14 9-14 11-17 13-17 12-18 13-16 14-20
(av.) (14.1) (11.3) (12.5) (14.7) (15.4) (14.8) (14.7) (18.3)

h.s. 2-5 1-3 0-2 0-2 -1 0-1 0-1 0-2
(av.) (3.9)  (2.0) (1.1) (0.7)  (0.4) (0.7) (0.7) (0.8)

Antennal bristles (ab): Each of antennal segments VIII and IX with one

ventral bristle. Terminal segment with 3 preapical bristles, two
lateral, and one dorsal slightly shorter; terminal segment also with

two capitate subapical sensory setae (set. scla) about 40/u long, and

one aplcal hair-like seta.

Thorax: 395 - 578 (464)/u long. Prothorax: Pronotal ridges
(prnr) well developed but medially interrupted; lateral pronotal

sclerites small. Posttergites (pt) of medium size. Proepisternum

with ridge-like dorsal margins propleural ridge short and propleural

apophysis small. Prosterinum subtriangular, narrow medially, 37 - 43
(39)/u long; with a transverse, 85 - 101 (89)/u long prosternal ridge

(stnlr). Prothoracic setae on each side: One medial pronotal seta

(mpns) usually present, but two setae may occasionally occur (av. 1.1);

lateral pronotal seta (1ps) O-1 (0.6); posttergital setae absent.

Antespiracular dorsal setae (asds) 3-5 (3.7) and antespiracular ventral

setae (asvs) 1 - 2 (1.2). Progsternal setae (stnls) 2 - 3 (2.5).
Prothoracic disc pores on each side: Medial pronotal pores
(mpnp) 4 ~ 10 (6.3) and lateral pronotal pores (1pp) 3 - 11 (5.6);

these two groups sometimes fuse with one another and become rather

difficult to separate. Antespiracular dorsal pores (asdp) 4 - 8 (5.5);

postierzital pores absent. Prosternal pores (stnlp) 1 -3 (1.6)

forming with those of the other side a median group.
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Mesothorax: Prescutum (prsc) subrectangular in dorsal view;
64 — 76 (70) m long and 116 — 137 (125) m wide, the ratio being 1:1.6 -

2.0 (1:1.8); prescutal ridges(pscr) well developed and prescutal suture

well marked. Scutum (sct) larges; with well sclerotized antero—
lateral extremities, and with a longitudinal median narrow membranous
area. Scutum 95 — 119 (101) long, i.e. the ratio length nf (prse) to
(set) 1:1.3 - 1.8 (1.4). Prealare (pra), prealar ridge (prar),

triansular plate and tegula (teg) well developed. Scutellum (scl)
pentagonal in dorsal view; 55 — 70 (58) m long, and 98 — 125 (107)/u
wide, the ratio being 1:1.7 — 1.9 (1:1.8), and the ratio its length to
the length of scutum 1:1.6 — 1.8 (1:1.7). Postalare (pa) with well

separated anterior and posterior postalar ridges. Postnotal apophysis

strong. Mesopleuron:  uesopleural ridge (p1r2) interrupted above the

coxal articulation; Dbasalare well developed. Mesepisternum (eps?2)

semi-membranous; lateropleurite narrow; mesepimeron (eme) well
sclerotized. Mesosternum: Basisternum (stn2) large, 122 - 143 (128)/u
long and 183 — 229 (195)/u wide; +the marginal, the precoxal ridges
(pch) and the furca well developed. Mesothoracic spiracles 18 - 24
(21)/u wide at cpening and with a 37 - 46 (43)/u long supporting bar.
Mesothoracic setae on each side: Prescutal setae (pscse) 1 - 2 (1.7);

scutal setae (sctse) 7 — 10 (8.1) h.s.; soutellar setae (scls) usually

2 and occasionally 3 (av. 2.1); tegular setae (tegs) 2 - 3 (2.2).

Postmesostigmatal setae (pms) 3 — 5 (4.3), in a latero-ventral group
behind the spiracle; Dbasisternal setae (stn2s) 7 - 11 (9.2), mostly

disposed in the median area. Mesothoracic disc poress Mesospiracular

pores (sp2p) comparatively numerous, 4 - 7 (5.1) associated with each

spiracle posteriorly.

Metathorax: lietapostnotal sclerites (pn3) and metapostnotal

ridge (pn}r) well developed. Metapleural ridge (p1r3) with the usual

attenuation near the middle at the point of origin of the metapleural

apophysis 5 metapleural winge process small. Precoxal ridge of
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metathorax (pcr3) distinct; metepisternum (eps3) and metepimeron (epm3)

well developed; metasternal avophysis (sta) small. letathoracic

spiracles identical with the mesothoracic. Metathoracic setae on each

side: Metatergal setae (mts) always include a group of 3 setae

sublaterally and one setz isolated submediallys; one metapleural seta

(mps) usually present (sometimes the seta absent on one side).

Anterior metasternal setae (amss) 2 - 4 (3.1) forming together with

their partners of the other side a transverse medlan row; posterior

metasternal setae (pmss) comprising 1 - 3 (1.9) similarly arranged setae.

metathoracic disc pores on each side: Metaspiracular pores (sp3p)

2 -4 (2.6); anterior metasternal pores (amsp) 1 -2 (1.5); posterior

metasternal pores absent.

Wings:  Membranous; 854 — 1050 (924) Ve long, and 322 - 434
(364)/u wide; costal complex of veins, axillary cord, axillary and

additional sclerites well developed. The wings usually with 3 alar

setae (als) (and occasionally 2 only, ave 2.9) and 3 - 4 (3.3) circular
sensoria (sens.). Hamulohalterae (h) 64 - 73 (70)/u long, and 12 -~ 18
(15) wide; with a weak slender ridge and one , apically hooked,

52 — 58 (55)/u long seta; 1i.e. the ratio length of seta to the length

of the hamulohaltera 1:1.2 - 1.4 (1:1.3).

Legss  Well developed and moderately long; the fore-legs ahd
their component segments shortest, and the hind legs longest; the ratio
length of the hind leg to the total body length 1:1.8 — 2.1 (1:1.9).
Trochanter about 24/u wide; the basal part much longer than the distal
and with 3 circular sensilla on each side; differentiated long apical
seta absent. Femur about 40 m wide, the ratio width to length of hind
femur 1:4.2 - 5.0 (4.5). Tibla about 24/u wide with 2 strong apical
spurs and 2 - 4 smaller spines; the femur in front leg longer than the
tibia, the ratio their length being 1.02 - 1.4 (1«1):1. The distal
segment of the tarsus about 21/u wide; tarsal digitules apically knobbed




about 34 m long.
37 - 46 (40)
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Claw uniformly tapering to a sharply pointed apex;

long; ungual digitules finely pointed, about 14/u long.

The following table shows the lengths of the leg segments and the

nmumber of setae on each:--

Fore-leg Mid-leg Hin% leg
length in u 37-43 (40) 37-48 (40) 43-52 (46)
Coxa f.s. 6-11 (9.0) 8-14 (9.6) 9-17 (12.0)
has. 3-7 (4.3) 3-6 (4.1) 4-7 (5.0)
length in e 61-67 (62) 61-67 (64) 67-73 (70)
Troch- f.s. 3-5 (4.4) 3-7 (4.7) 4-10 (6.3)
anter o, 1-3 (2.0) 1-2 (1.3) 1-4 (2.4)
length in Ve 153-174 (162) 156-177 (168) 165-198 (180)
Femur f.s. 17-24 (20.1) 16-26 (20.9) 20-29 (24.6)
h.s. 3-6 (3.9) 3-6 (4.3) 3-6 (4.1)
length in e 137-162 (153) 153-183 (168) 189-217 (204)
Tivia f.s. 21-30 (25.6) 24=32 (26.1) 33-40 (35.6)
h.s. 3-5 (3.6) 3-5 (4.0) 3-6 (4.3)
length in m 73-79 (76) 73~79 (76) 76-82 (79)
Tarsus f.s. 18-23 (20.3) 16-23 (19.4) 19-26 (21.6)
h.s. 0-2 (1.0) 0-2 (0.9) 0-3 (1.0)

Total length of leg

in /u

503 - 570 (534)

519-598 (555)

577-665 (619)
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Abdomen: 380 - 562 (448)/u long and 281 - 342 (319)/u wide.
The tergites of segments I, IT and III (atl, at2 and at3) small; those
of segments VIII (2t8) and IX + X (at9 + 10) rather large. The
stermites of segment VIII (as8) distinct. Ostioles (ost) well developed,
with a 52 - 61 (55)/u long orifice. Abdominal setae: Dorsal and

ventral setae (sds and avs) segmentally arranged in transverse rows;

pleural setae in lateral groups. All abdominal setae more or less

subequal in length except one of the pleural setae of segment VIII which

is conspicuously longer. Abdominal disc pores: Pleural pores (app)

only presents those on segment I more numerous than on succeeding
segments. The following table shows the number of the abdominal setae

and pores on each side of the median line:

I IT IIiT Iv vV VI VIT VIIT

(ads) 3-4  3-4  3-4 34 34 2-3 2=3 (2.0)
(3.8) (3.9) (3.7) (3.2) (3.1) (2.8) (2.7)

hoSI hoSo h'So hoSo h.s. hlS. hlSn hoSo

(aps) 3-4  (4.0) 4-5  4-5  4-5  4-5  4-5 *1 +1-2
(3.2) (4.2) (4.6) (4.5) (4.6) (4.6) (1.8)

h.s. h-So h.s. h.s. h.s. hes. h.s. heSs

(app) 9-23  4-11 4-11 5-10 5810 4-9 5=
(14.1) (7.4) (7.4) (6.7) (6.9) (7.3) (7.

(avs) - 1-2 2-3  (2.0) (2.0) (2.0) (2.0) 0

h.s. h.s, h.s. h.s. h.s. h.s.

* 4 longer seta.
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Setae of glandular pouch (gls): These include two 275 -~ 305
(290) m1 long tail setae (ts) and one seta of medium length, 79 - 107
(92)/u longs; the ratio length of the tail setae to the total length
of the body 1:3.7 - 4.6 (4.0).

Genital segment: Conical in dorsal view, extending posteriorly
into a tubular, apically rounded style (st); the latter slightly
curving upwards in lateral view. The penial sheath 113 ~ 134 (122)
long and 85 - 98 (89)/u wide, i.e. the ratio 1.3 - 1.5:1 (1.4:1), and
the ratio its length to the total body length 1:8.9 ~ 10.6 (1:9.5).

Basal ridge of penial sheath (brps) well developed, with a small interhal

projection (pr); process of the penial sheath (pro) well developed,
with 3 = 4 (3.6) setal sensilla. Aedeagus (aed) tapering to a pointed
end; internal genital aperture large. Setae of the genital segment
(gts)slightly smaller than the other body setae; the dorsal always
includes 3 h.s. on each side near the base of the style; the ventral

group consists of 3 - 4 (3.4) h.s. on each side of the penial sheath.

Material: 10 specimens examined, collected by D. N. McNutt,
on roots of Coffea arabica, in Buwagogo, Uganda, on August 23rd, 1961.
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GENUS NIPAECOCCUS:

(5) NIPAECOCCUS VASTATOR (MASKELL) (Plate V, figs. 8 and 9)

Only the winged males known. A slender species, of medium
gize, with moderately long antennae and legs. DMounted specimens
1148 - 1358 (1246)/u long, 280 - 322 (294)/u wide md 2310 - 2660 (2520)
/u wing expanse.

Body setae and disc pores: The antennae with fleshy and hair-

like setae, approximately 37/u long; the body itself and the legs with
hair-like setae only, about 28/u long. Quadrilocular and occasionally
quinquelocular disc pores about 6 m in diameter, occur on the head,
thorax and abdomen; Beardsley (1960) observed few pores with 6

peripheral loculi.

Head:s Subtetraheé:}on; subtriangular in dorsal and front

views; ventral preocular depression (vprd) hardly indicated in lateral

view. Length from apex to postoceipital ridge 107 - 131 (116)/u;

from apex to neck 177 - 198 (186)/u; width across the genae 207 - 244
(229)/u. The midcranial ridge well developed; dorsal arm (dmer)
anteriorly detached from other arms by a short distance, and posteriorly

meeting the postoccipital ridge; ventral and lateral arms (vmer & lmer)

forming a T-shaped ridge (see front view of head). Postoccipital ridge

(por) distinct, U-shaped =nd anteriorly continuous with the preocular

ridges. Dorsomedial part of the epicranium (dmep)weakly sclerotized.

Preocular + interocular ridges strong, posteriorly joined to the

postocular ridge (pocr) below the ocellus; the preocular ridge (procr)

without any apparent ventral rudiment. Preoral ridge (pror) slender.
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Eyes: The dorsal simple eyes (dse) project beyond the outer

margins of the head in dorsal views their corneae 34 — 46 (40)

in diameter and separated by 107 - 125 (113)/u, i.e. 2.5 = 3.5 (2.8)
times as much as their diameter apart. The ventral simple eyes (vse)
usually smaller than the dorsal, 31 - 43 (37)/u in diameter, =znd
separated by 27 ~ 40 (34)/u. Lateral ocelli (o) large. Ocular

sclerites (ocs) vieakly sclerotized. Cranial apophysis well developed,

aplcally truncate. Posterior tentorial pits (ptp) minute and
tentorial bridge slender. Dorsal head setae (dhs) 10-14 (11.8) hes.

on each side of the median line; each geha almost always with 3 genal

setae (occasionally 2). Ventral head setae {vhs) on each side as

follows: 5 ~ 6 (5.4) h.s. in a median longitudinal row between the
ventral eyes; 8 - 12 (10.1) h.s. forming with their partners of the
other side a transverse band across the area of the ventral preocular
depressiony; 4 - 6 (5.1) hes. in a longitudinal row on each side

anteriorly. Dorsal and ventral ocular setae absent. Head disc pores:

One dorsal pore (dhp) always present near the base of the antennae.
Antennae:  Filiform; 10-segmenteds 744 - 903 (821)/u long, i.c.
longer than half the total length of the body (ratio 1:l.4 - 1.6, av,
1.5), =2nd longer than the hind legs (ratio 1.2 — 1.4, av. l.3:1),
Scape 43 - 49 (46)/u long and 46 - 52 (49)/u wide at base; wusually
with 4 h.s. (occasionally with 5 or 6, av. 4.2). Pedicel (pdo) 58 - 73
(67) m long and 40 - 46 (43)/u wide; with 20 - 36 (27.2) f.s., 5 — 11
(7.6) hes. and 2 sensillum placodeum. Flagellum: Segment IIT club-

shapeds subequal in length or somewhat shorter than the terminal
segment (ratio 1:1 - 1.1, av. 1.03); about 31 u wide, i.c. the ratio
its width to its length 1:2.8 - 3.4 (3.0). Segments IV to X
cylindrical, with irregular margins and about 24 m wide, the ratio
width to length of segment IX being 1:3 - 3.8 (3.4). The followlng
table shows the lengths of the flagellar segments and the number of

setae on each:
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ITT Iv v VI ViI VIIT IX X

length 85-104 73~95 76-95 79-101 79-104 89-101 73-92 85-101
(ave) (93)m (85) m (85) m (89) p (92)/1 (95) (82)/u (95) m

f.s, 14-24  16-30 20-31 17-32  19-28  22-29  16-27 23-29
(av.) (19.6) (22.4) (24.3) (23.2) (24.6) (24.6) (21.3) (25.5)

h.s. 3-8 3-6 2-4 4-6 3-6 4=6 3-5 1-4
(av.) (5.5)  (4.3) (2.8) (4.7) (4.2)  (4.7)  (4.0) (2.5)

Antennal bristles (ab) slightly stouter than the fleshy setae.
One ventral bristle present on each of antennal segments VIIT and IX.

Terminal segment with 3 subapical bristles and 2 much smaller, latero-
ventral ones, at 2 greater distance from the apex. The segment also

with two capitate subapical sensory setae (set.sola.) and one apical,

hair-like seta.

Thorax: 456 — 570 (524)/u long. Prothorax: Pronotal ridges

(prnr) with the usual interruption mediallys lateral pronotal

sclerites (prn) well developed. Posttergites (pt) small.

Proepisternum with 2 ridge-like dorsal margin. Prosternum (stnl)

subtriangular, 37 - 52 (43) m longs prosternal ridge (stnlr) slender,
e

92 - 113 (104)/u long. Prothoracic setae on each side of the median
line: Medial pronotal and lateral pronotsl setae O — 1 (ave 0.2

and 0.3 respectively); posttergital setae absent; antespiracular dorsal

setae (asds) 2 - 4 (2.7) hes. One antespiracular ventral seta

(asvs) always present. Prosternal setse (stnls) 1 - 3 (1.9) .

Prothoracic disc pores on each sides Iledial pronotal pores (mpnp)
1 -3 (1.9)s lateral pronotal pores (lpp) 1 - 3 (2.1); one

antespiracular dorsal pore (asdp) always present. Prosternal pores
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(stnlp) usually one, but sometimes either side may be with 2

pores or none at all (av. 0.9).

Kesothorax: Prescutum 70 — 95 (79)/u long and 110 - 134
(122)/u wide (ratio 1:1.4 — 1.7, ave 1.5). Prescutal ridges (pscr)

well developed =2nd prescutal suture distinct. Scutun (sct) with

heavier antero-lateral sclerotizations,; and with a medial longitudinal
narrow membranous area; 89 — 113 (104) ;1 long, i.e. the ratio lengths

of (prsc) to (sct) l1:lel ~ 144 (1.3). Prealare (pra), prealar ridge

(prar) and triangular plate (tp) well developed. Scutellum (scl)
49 - 64 (58)/u long and 85 — 104 (98)/u wide, i.e. the ratios its
length to its width 1316 - 1.9, ave 1.7, and its length to the
length of the scutum 1:1.6 — 2, av. 1.8. Postalare (pa) well

developed, with well separated anterior and posterior postalar ridges

(apar & ppar). Mesopleuron: Mesopleural ridge (plr2) interrupted

above the coxal articulationg basalare stronge. Other pleural
structures typical of the family. Mesosternum: Basisternum (stn2)
122 - 153 (137)/u long and 171 - 214 (189)/u wides marginal and
precoxal ridges (pcr2) well developed. Mesothoracic spiracle (sp2)
18 - 21 (20)/u wide at opening, and with 40 — 46 (43)/u long
supporting bar, Mesothoracic setae on each side:s Prescutal setae
(pscse) 3 -5 (3.6) h.s.; scutal setae (scts) 7 - 11 (8.1) hesag
scutellar setae (scls) 2 — 4 (2.8) h.s. Tegular setae (tegs) 4 - 6

(4.9) h.s. Postmesostigmatal setae (pms) 5~ 8 (5.9) h.s.; ocourring

in a lateral group behind each spiracle; absent medially,

Basisternal setae (sthS) 6 -9 (7.3) hes. Mesothoracic disc pores:

1 -2 (1.2) mesospiracular pores (sp2p) and O-1 (0.9) postmesostigmatal

pores (pmp) present on each side of the median line.
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Metathorax: Metapostnotal sclerites and metapostnotal

ridge (pn3r) well developed. Pleural ridge (plr3) attenuated near
the middle where a pleural apophysis originates; pleural wing process
small. Episternum (eps3) ana epimeron (epm3) aistinct. Precoxal

ridge (pcr}) and a small metasternal apophysis (sta) present.

Metathoracic spiracle similar to the mesothoracic one. Metathoracic

setae on each sides IZetatergal setae (mts) 2 -5 (2.6) heses

metapleural setsze (mps) usually absent, but one hair-like seta may

occasionally occur on ohe side (av. 0.2). Anterior metasternal setae

(mnss) 1 -3 (1.9) h.s. forming with their partners of the other side

a transverse row; posterior metasternal setae (pmss) 1 ~2 (1.3) hesey

similarly arranged. Metathoracic disc pores: ILetaspiracular pores

(sp3p) 2 - 3 (2.2); anterior metasternal pores (amsp) 0 - 2 (0.9),

and posterior metasternal pores (pmsp) O - 2 (1.0) on each side.

Wings: Hyaline; 980 — 1120 (1050)/u long and 378 - 448
(406)/u wlde. Alar lobe, axillary and additional sclerites well

developeds Alar setae (als) usually 3 hes., but 2 or 4 may occasion—
ally occur (av. 2.9); with 3 circular sensoria (sen&) in a compact row.
Hamulohalterae (h) 76 — 92 (80)/u long and 15 ~ 18 (17)/u wide; with

a 58 - 67 (61)/u long apically hooked seta, i.e. the ratio lengths of
seta to hamulochaltera 1:1.2 - 1.4 (1.3).

Legs: Moderately long and slender; the ratio length of the
hind leg to the total length of the body 1:1.9 - 2.1 (2.0). Coxa and
trochanter about 55 and 27/u wide respectively; the latter with the
basal part much longer than the distal; also with 6 circular sensilla

and a long apical seta. Femur about 40/u wide; femur of the middle
leg shortest; the ratio width to length of hind femur 1:4.3 - 5.1 (4.7).
Tibia about 23/u wide, with 2 apical strong spurs and 3 - 5 smaller
spines; the ratio lengths of femur to tibia in front leg 1:1 - 1.1

(1.04). Tarsus about 21/u wide and tarsal digitules about 40/u long.
Claw gradually tapering towards a pointed end; 31 — 37 (34)/u long;
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with a pair of approximately 15/u long ungual digitules. The lengths of

the leg segments and the number of setae on each are given below:

Fore-leg Middle leg Hind leg

lengths in n 40-46 (43)  20-49 (46)  43-52 (49)

Coxa h.s. 9-14 (11.2) 10-15 (12.8) 10-16 (13.0)

Troch- lengths in Ve 58-67 (64) 58-67 (64) 61-70 (67)

anter o, 27 (5.4) 46 (5.2) 4=7 (5.6)
lengths in Ve 156-183(171) 146-177(162) 156-186(171)
Femur ., o8-41 (33.2) 22-36 (27.6) 25-40 (31.4)
lengths in 159-192(177) 168-207(186) 192-250(220)
Tibia /
2 h.s. 32-43 (36.4) 33-47 (38.8) 35-50 (42.3)
Parpays LENETHS in Ve 82-92 (85) 82-92 (85) 85-101 (92)

hes. 20-27 (23.6) 22-28(24.6) 24-31 (26.6)

Total length of leg

i 522-613(570) 522-628(577) 567-689(631)

Abdomen: 448 - 517 (479)/u long and 258-304 (281)/u wide.
The tergites of segments I and II small, and those of segments VIII and
IX + X distinct. A weak sternite on each side of segment VIII present.

Ostioles (ost) ill-defined. Abdominal setae: Dorsal (ads) and ventral

gsetae (avs) in transverse rows; pleural setae (aps) in lateral groups.

Abdominal discs: Dorsal pores absent; pleural pores (app) numerous on

segment I, and fewer on segments IT to VII; one ventral pore (avp)

almost always present on each side of segments IIT to VII, forming
together a longitudinal subtmarginal line on each side. In the
following table, the number of abdominal setae and pores on each side

of the median line are given:
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I IT ITI IV v VI VITI VIIT
(ads) 1 -2 3-4 3-4 2-4 2-3 2-3 2-3 (1.0
(1.8) (3.6) (3.5) (3.1) (2.6) (2.5) (2.5
(aps) 2~-3 3-4 3-5 3-4 3-5 4-5 4-5 *4
L) B3 (3290 (3.8) (4.6)  (4.93  (4.9)  (2.0)
(avs) - 1-2 2-3 2-3 2-3 2-3 (2.0) 0
(1.2)  (2.6) (2.1) (2.1) (2.1)
(app) 2-4 1-2 1-2 1-3 1-3 1-2 1-2 0
(3.2)  (1.5) (1.2) (r.71) (r.7) (1.8) (1.7)
(avp) 0 0 (1.0) 1-2 (1.0) 1-2 0-1 0
(1.1) (1.1) (0.9)

* A slightly longer seta.

The glandular pouch (gp) well developed; the glandular pouch
setae (gls) include a pair of 244 — 300 (268)/u long tail setae (ts),

and onc seta of medium length, about 70/u long, ieee the ratio length
of the tail setae to the total length of the body 1:4.2 — 5.2 (4.6).

Genital segment small; subtriangular in dorsal view; the

style (st) curving upwards in lateral view. The penial sheath 101 -
119 (107)/u long and 64 - 76 (70)/u wide (ratio 1.5 - 1.6, av. 1.52:1,
and the retio its length to the total body length 13:11.1 — 12.3,

ave. 11.6). The basal ridme of the penial sheath (brps); its projection

(pr) and the process of the penial sheath (pro) well developed.

Aedeagus (aed) curving dorso-posteriorly towards its pointed +tip.

Setae of the genital segment (gts): 3 hair-likesetae always present

dorsally on each side, near the hase of the style; ventrally, 4 - 7
(5.4) h.s. occur on each side of the penial sheath, and 3 - 4 (3.6)

setal sensilla (pros) on its PTOCESS.

Material: 10 specimens examined, collected by G. M. Das, in

Cinnamara, Assam, India, during October, 1961ls host plant not stated.
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(6) NIPAECOCCUS NIPAE (MASKELL) (Plate VI, figs. 10 and 11)

Macropterous forms only known. 4 narrow and slender speciesy
comparatively very small, with moderately long antennae and legs.
#hen mounted 840 - 980 (896)/u long, 210 - 224 (214)/u wide and 1974 -
2240 (2086)/u wing expanse.

Body setae and pores: Fleshy and hair-like setae rather

difficult to separate; those occurring on the antennae about 31/u
long and those on the legs slightly shorter; the body itself only with
hair-like setae, about 18/u long. Disc pores present on the head,
thorax and abdomen; about 6/u in diameter; usually with 5 or 6, and
occasionally 4 peripheral loculi.

Head: Subtetrahe{:}on; subtriangular in dorsal and front
viewsy ventral preocular depression hardly indicated in lateral view.
Length from apex to postoccipital ridge 85 - 98 (92) m3 from apex to
neck 128 - 143 (137)/u; width across the genae 162 - 177 (171)/u. The

dorsal arm of the midcranial ridge (dmer) distinct, anteriorly separated

from the other arms and posteriorly meeting the postoccipital ridge.
Lateral and ventral arms forming a T-shaped ridge. Postoccipital ridge

(por) weakly developed, U-shaped and anteriorly confluent with the
preocular ridges. Dorsomedial part of the epicranium slightly raisede.

Preocular + interocular ridges well developed, joining the postocular

ridge (pocr) below the ocellusy ventral rudiment of the preocular ridge

(procr) absente.

Eyes: The dorsal eyes (dse) not projecting beyond the outer
margins of the head in dorsal view; 18 = 21 (19) m iu diameter and
separated by 79 - 89 (85)/u, jace 4ol = 4.8 (446) times as much as their
diameter apart. The ventral eyes (vse) larger, 24 - 27 (26)/u in
diameter and 18 - 21 (20)/u apart. The lateral ocelli (o) well
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developed. Ocular sclerites weakly sclerotized. Cranial apophysis

(ca) apically truncate. Tentorial bridge slender. Dorsal head setae

(dhs) 8 - 10 (8.8) h.s. on each side of the median line; each gena always
with 2 hair-like genal setae (gs). Ventral head setae (vhs) on each

side: 4 -5 (4.1) hes. in a2 longitudinal row between the ventral eyess
9 - 13 (10.1) h.s. forming on both sides a transverse band in the area
of the ventral preocular depression; 2 — 3 (2.3) h.s. inh 2 Tow oh each
side of the ventral arm of the midcranial ridge. The hezad also with

1 -2 (1.3) dorsal pores (dhp) on each side near the antennal base.

intennae: Filiforms 10-segmented; 479 - 540 (509)/u long, ise.
somewhat longer than half the length of the body (ratio 1:1.6 — 1.9, av.
1.8) and as long as, or slightly longer than the hind leg (ratio 1.0 -
1.1, av. 1.05:1).  Secape (scp) 34 - 37 (36)/u long and 31 - 34 (33)/u
wide at base; always with 4 h.s. Pedicel 52 - 55 (54)/u lonhg and 31/u
wide; with 14 - 21 (17.2) f.s., 8 - 11 (9.4) h.s. and a sensillum
placodecum. Flagellum: Segment IIT club-shaped, with a narrow stem;
about as long as segment X (ratio 131 - 1.1 (1.04), and both being the
longest of ally; segment IIT about 20 m wide, i.e. the ratio its width
to its length 1:2.7 — 3.0 (2.9). Segments IV to X cylindrical, with

irregular margins and about 18 m wides; the ratio width to length of
segment IX being 1:2.3 - 2.8 (2.5). The following table shevs
the lengths of the flagellar segments and the number of setae on each:



171 Iv ' VI VIT VIIT IX X

length 58-64 43-52 4655 49-58 49-55 46-55  43-52 58-67
in
GO ey (6) (51 (52)  (52)  (51)  (46)  (62)

f.s. 8-14  10-15 12-17 15-18 15-19 15-20 11-16 18-25
(av.) (11.4) (12.0) (15.2) (16.6) (17.2) (16.8) (14.5) (21.1)

hs. 3-5 =4 2—-3 2-3 2-3 1-2 1-2 1-2
(av.)  (4.8) (2.5) (2.4) (2.4) (2.3) (1.6) (1.4) (1.4)

Antennal bristles (ab) slightly stouter than the fleshy setae,

and of subequal lengths; segments VIIT and IX each with one ventral
bristle. Terminal segment with 3 preapiczl bristles, two capitate

subapical sensory setae (set.scla.) and one apical hair-~like seta.

Thoraxs 372 — 418 (395)/u long. Prothorax: Pronotal ridges

medially interrupted at z weak pointe. Lateral pronotal sclerites (prn)

and posttergites (pt) small. The dorsal margin of the proepisternum

ridge-like. Prosternum (stnl) subtriangular, anteriorly forming a
weakly sclerotized ring; 31 - 37 (34) m long and posteriorly bounded
by a transverse,70 - 79 (76)/u long prosternal ridge (stnlr).

Prothoracic setze on each side: 1liedial pronotal setae (mpns) 0-2

(1.1) he.s.;3 lateral pronotal and posttergital setae absent;

antespiracular dorsal setae (asds) 1 -3 (1,2) hes. One antespiracular

ventral seta (asvs) and one prosternal seta always present.

Prothoracic disc pores on each sides Uedial pronotal pores (mpnp) 8 -

11 (9.6); lateral pronotal pores (1pp) 2 -3 (2.2); antespiracular

dorsal pores 1 ~ 2 (1.2). One median prosternal pore (sinlp) usually

present, but sometimes one pore occurs on each side of the median line
(av. 0.8).

Mesothorax:  Prescutum (prsc) 67 - 76 (73)/u long and 82 - 92

(89)/u wide, the ratio being 1:1.2 — 1.3 (1.22). Prescutal ridge strong

and prescutal suture (pscs) distinct. Scutum (sct) heavily sclerotized
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antero-laterally, with a medial longitudinal narrow membranous area;
70 - 76 (74)/u long, i.e. the ratio lengths of prescutum to scutum
1:1.0 = 1.1 (1.02). Prealare, prealar ridge and triangular plate
(tp) well developed. Scubtellum (scl) 34 - 40 (37)/u long and 64 —
73 (70) m wide, i.e. the ratios its length to its width 1:1.8 - 2.1
(1.9) and its length to the length of scutum 13:1.9 - 2.3 (2.0).

Postalare (pa) with well separated anterior and posterior ridges.

Mesopleuron: Mesopleural ridge interrupted above the coxal articulations;

basalare stout and subepisternal ridge (ser) well developed. The two

parts of the mesepisternum (eps2) well sclerotizeds lateropleurite

(1pl) narrow; mesepimeron (epm2) small. Hesosternum: Basisternum
(stn2) 92 - 107 (102)/u long and 131 - 137 (135)/u widesbounded by the
marginal and precoxal ridges. Mesothoracic spiracles (sp2) about 15/u

wide at  opening, with 31 - 34 (32)/u long supporting bar. Meso—
thoracic setae on each side: Prescutal setae 2 — 3 (2.4) hes.s
scutal setae 2 — 3 (2.6) h.s.; scutellar seta O — 1 (0.6) h.s.
Tegular setae 2 — 3 (2.2)h.s. Postmesostigmatal setae (pms) 2 - 3

(2.4) heos. in a latero-ventral group. Basisternal setae (stn2s) 6 — 8

(6.6) h.s. mostly along the median line. Mesothoracic disc pores:

Mesospiracular pores (sp2p) 1 - 2 (1.2) behind each spiracle; one

postmesostigmatal pore (pmp) always present.

Metathoraxs letapostnotal sclerites (pn3)connected by means of

the transverse metapostnotal ridge (pn3r). Pleural ridge (plr3)

slender, attenuated near the middle where a small pleural apophysis

originates, and dorsally supports the wing process. Metepisternum and

metepimeron distinct. Precoxal ridge (pcr3) well developed and

metasternal apophysis small. Metathoracic spiracles identical with

those of mesothorax. Metathoracic setae on each side: HMetatergzal setae

(mts) 1 -2 (1.2) hes.3 metapleural setae usually absent, although one

seta was found in one specimen (av. 0.1). interior metasternal setae

absent and posterior metasternal seta O — 1 (0.3) h.s. Metathoracic
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disc pores: Metatergal and metaspiracular pores missings anterior and

posterior metasternal pores (amsp & pmsp) 1 -2 (averages 1.1 and 1.3

respectively).

Wings: - Hyalines 840 - 952 (896)/u long and 322 - 378 (336)/u

wide. Alar lobe, axillary znd additional sclerites small. The wings

always with 3 hair-like alar setae (als) and 2 minute circular sensoria
(sens.). Hamulochalterae well developed, 55 - 61 (58)/u long and 12 -
15 (14)/u wide; with a slender ridge and one apically hooked, 37 - 46
(41)/u long seta; i.e. the ratio lengths of the seta to the hamulohaltera
1:1.2 = 1.6 (1.4).

Legs: Comparatively long and slender; the ratio length of the
hind leg to the total length of the body 1:1.8 — 1.9 (1.84). Coxa and
trochanter about 37 and 18/u wide respectivelys +the basal part of the

latter longer than the distal, and with 6 circular sensillaj

differentiated long apical setae absent. Femur about 27/u widey that
of the middle leg shortest and that of the hind leg longests the ratio
width to length of the hind femur 1:4.7 — 5.2 (5.0). Tibia about 18/u
wideg with 2 apical spurs and 2 — 4 smaller spiness the ratio length

of femur to length of tibia in the front leg 1:1.0 - 1.1 (1.03),

Tarsus about 16/u wide; tarsal digitules apically knobbed, about 31

longs Claw gradually tapering to a sharply pointed apex, 31 - 36 (34)

/u long; ungual digitules extremely fine, about 12/u long. The
following table shows the lengths of the leg segzments and the number

of setae on each:
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Fore-leg Middle leg Hind leg
length in 24~27 (26) 24-27 (26) 27-31 (29)
Coxa Tose 7-10 (8.7) 7-11 (9.6) 9-12 (10.3)
h.s. 4~6 (5.1) 4-6 (4.9) 4=7 (5.6)
length in . 46-49 (48) 46~49 (48) 49-52 (51)
Troch- f.s. 2-4 (2.9) 2-4 (2.5) 2-5 (3.1)
anter .. 34 (3.7) 2-4 (3.4) 3-4 (3.7)
length in e 125-137 (131) 119-131 (125) 131-143 (137)
Femur  fes. 18-23 (20.4) 1519 (16.9) 16-21 (19.5)
hes. 6-9 (7.2) 5-7 (6.1) 5-8 (7.0)
length in ;1257140 (134) 137-146 (143) 162-183 (171)
Tibia f.s. 19-28 (24.4) 21-29 (26.7) 24-32 (28.2)
h.s. 6-9 (7.6) 7-10 (7.8) 7-11 (8.1)
length in m  55-58 (57) 55-58 (57) 61-67 (63)
Tarsus f.s. 12-16 (13.6) 11-16 (12.9) 13-18 (15.1)
h.s. 4~6 (5.2) 46 (449) 4-1 (5.8)

Total length of leg

in /u

418-442 (427)

424~445 (433)

470-512 (485)

Abdomen:

274 - 357 (312)/u long and 198 - 213 (205)/u wide,
A small tergite on each side of segments I and II presents; the tergites
of segments VIII and IX + X large and distinct. 4 weak sternite on
each side of segment VIII present.

Abdominal setae:

Ostioles entirely absent.

Dorsal and ventral setae (ads & avs) arranged in
Abdominal
In the following table the number

of abdominal setae and pores, on each side of the median line, are

transverse rowsy pleural setae (aps) in lateral groupse.

disc pores only present laterally.

givens
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I II IIT Iv v VI VII VIIT
(ads) 1 -2 (2.0) 1-2 1-2 1-2 2-3 2-3 1=2
(1.2) (1.9) (1.1) (1.3)  (2.3) (2.5)  (1r.1)

(aps) 2-3 (3,0) 3-4 (3.0) (3.0) (3.0) (3.0) =* +
(2.6) (3,1) (2.0)

(avs) 0 (1.0) (2.0) (2.0) (2.0) (2.0) (2.0) 0

(app) 10-15 4 -5 4-6 4~ 4-7 4 - 4 -6 0
23 (45 3 ) (4]

* A slightly longer seta -

The setae of the glandular pouch (gls) consist of a pair of tail setae
(ts), 238 - 259 (250)/u long, and one much shorter seta, 37 - 46 (40)/u
long, the ratio length of the tall seta to the total length of the body
being 1:3+2 = 3.9 (3.6).

Genital segment small; subtriangular in dorsal view., The style

(st) curving upwards in lateral view. Penial sheath (ps) 76 - 82 (79)
long and 55 - 61 (58)/u wide, the ratioc being 1.3 - 1.5 (1.4):1, and the
ratio its length to the total body length 1:10.4 - 11.5 (11.2). The
basal ridge of the penial sheath (brps) with a small projection (pr);
the process of the penial sheath well pronounced. The aedeagus (aed)

gradually tapering towards a pointed tip. Setae of the genital segment

(gts): 3 hair~like setae always present dorsally on each side near the
base of the style; 3 = 4 (3.3) h.s. ocour ventrally on each side of the

penial sheath and 3 - 4 setal sensilla on its process.

Material: 10 specimens examined, collected by J. Munting, on
Palm, in Durban, South Africa, on 1.10,1963.
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GENUS MACONELLICOCCUS:

(7) MACONELLICOCCUS HIRSUTUS (GREEN) (Plate VII, Figs. 12 and 13)

Macropterous forms only known; 1living specimens light brown or
yellowish. The males narrow and slender, of medium size, with
comparatively short antennae and moderately long legs. Mounted
specimens 1022 - 1428 (1232)/u long, 252 — 322 (294)/u wide and 1708
- 2310 (2016)/u wing expanse.

Body setag and disc pores: The antennae and the legs with many

fleshy and few hair-like setae, about 21/u long; the body itself only
with hair-like setae, somewhat shorter than those on the appendages.
Quadrilocular and occasionally trilocular or quinquilocular pores

present on the head, thorax 2nd abdomen.

Head: Subtetrahei:}on; subiriangular in dorsal and front views;

ventral preocular depression (vprd) hardly pronounced in lateral viewe.

Length from apex to postoceipital ridge 113 - 134 (125)/u; from apex to
neck 153 - 192 (174); width across the genaes 186 - 226 (214)/u. The

dorsl arm of the midcranial ridge (dmcr) slender, anteriorly detached

from the other arms and posteriorly meeting the postoccipital ridge.

The lateral arms (lmcr) well developed, forming with the ventral arm

(vmer) a Y-shaped ridge. Postoccipital ridge (por) U-shaped, with a

sclerotized area at its medio-posterior base; anteriorly extending to

fuse with the preocular ridges. The dorsomedial part of the

epicranium (dmep) slightly raised. Preocular (procr) and interocular
ridges join the postocular ridge (pocr) below the ocellus; the prcoocular

ridge without any ventral rudiment. Genae (g) large.

Eyes: The dorsal simple eyes (dse) slightly projecting beyond the

outer margins of the head in dorsal view; the diameter of their
corneae 24 - 37 (31)/u, and separated by 104 - 128 (119)/u, 1ece 3.3 -
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404 (3¢7) times their diameter apart. Ventral simple eyes (vse)
slightly larger, 27 - 40 (34)/u in diameter and 21 - 31 (28)/u apart.
Lateral ocelli {o) well developede OQcular sclerites weakly sclerotized.

Cranial apophysis (ca) with truncate apex. Tentorial bridge slender.
Mouth opening (mo) small. Dorsal head setae (dhs) 12 - 16 (13.4) h.s.

on each side of the median line; each gena usually with 3 - 4 and
occasionally 5 hair-like genal setae (gs) (av. 3.3), Ventral head setae

on each side: 1 - 2 (1.9) h.se in a median longitudinal line between the
ventral eyes; 13 — 16 (14.1) h.s. forming with their partners of the
obher side a transverse band across the area of the preccular depressions
anteriorly, 2 -= 3 (2.2) h.s. longitudinally arranged on each side of the
ventral arm of the midcranial ridge. Dorsal head pores (dhp) 1 -2

(1.2) near the base of each antennas ventral head pores absent.

Antennaes Filiform; normally 10-segmented; 470 - 653 (573)/u
long; l.e. as long as or shorter than half the total length of the body
(ratio 132.0 = 2,3, av. 2.2), and shorter thad the hind leg (ratio 1:
1.1 - 1.2, ave 1.17)« Scape (sep) 40 — 49 (43) m long and 37 - 46 (43)

wide at base; always with 4 h.s. Pedicel (pdc) 55 = 67 (64) m lohg
and 31 - 40 (37)/u wide; with 26 = 36 (31.7) f.sey 10 = 18 (12,3) h.se
and a sensillum placodeum (spl)e Flagellar segments with irregular
margins. Segment III club-shaped and longest of all (the ratio lengths
of segments III to X 1.2 — lad, ave 1e3:1); the segment about 23
wide, 1.es the ratio its width to its length 1:2.9 — 3.8 (3.4)e Seg~
menss XV to X cylindrical and about 2l/u wide, the ratio width to
lengsh of segment IX being 1:2.1 - 3.3 (2.7). The lengths of the
flagellar segments and the number of setae on each are given in the
following tablet
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IIT Iv \' VI VII VIIT IX X
length in 61-85 43-67 43-61 43-61 43-63 46-T70 46-58 52-70
(av.) (76) (550 (52) (52) (53) - (56) (52) (59)
feasSe 13-18 13-=20 13-20 12-18 13-19 12-19 12-16 10-16
(av.) (15.9) (16.3) (16.1) (14.9) (16.4) (25.0) (14.2) (23.6)
be.s, 3-7 2-5 23 2-5 2-6 3-6 3~6 36
(av.) (4.7)  (3.4) (2.5)  (3.5) (3.9) (4.4) (4.4) {(4.5)

Antennal bristles (ab) easily distinguished; segments VIII and IX
each with one ventral bristle, Terminal segment with 3 preapical
bristles, the dorsal of which about half as long; the segment also with
two 34 -~ 40 (37)/u long, capitate subapical sensory setae (set.scla.)

and one apical hair-like seta,

Thorax: 418 -~ 600 (540)/u long. Prothoraxs #ell separated
from head. Pronotal ridges(prnr) medially constricted at a weak points
Lateral pronotal sclerites (prn) moderately large and posttergites (pt)
narrows Proepisternum with a ridge-like dorsal margine Prosterhum

(stnl) subtriangular, 31 - 46 (38)/u long; prosternal ridge (stnlr)
85 -~ 104 (96) long. Prothoracic setae on each side: Medial propotal

setae (mpns) O ~ 2 (1.3) hes.; lateral pronctal setas (lps) 0 — 3 (1.1)

hese; posttergital setae absent and antespiracular dorsal setae (asds)

1 -3 (2.0) hoss One antespiracular ventral seta (asvs) always

present; prosternal setae (sthls) 1 - 3 (1.7) hess Prothoracic disc

pores on each side: Medial pronotal pores 2 -5 (3.1); lateral
pronotal pores (1pp) 1 = 3 (2.1); antespiracular dorsal pores (asdp)
1~ 2 (1.7)e Prosternal pores 1 — 2 (1.1).

Mesothorax: Prescutum (prsc) 61 — 89 (76)/u long and 104 - 143

(131)/u wide (ratio 1:1.6 - 1.8, av. 1.7); prescutal ridge (psor)
strong and prescutal suture well marked. Soutum (sct) heavily
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sclerotized antero~laterally, with a median longitudinal narrow membranocus
areas85 - 125 (113) m long, i.e. the ratio lengdh of prescutum to scutum
1:1.3 = 1.5 (1.46). Pleural structures typical of the family.

Scutellum pentagonal, 46 — 64 (58)/u long and 85 - 116 (104)/u‘wide,

the ratio being 1:1.,7 - 1.9 (1.8); subequal to half the length of the
soutum, ratio 1:1.8 ~ 2.1 (1.9). Postalare (pa) well developed, with
well separated anberior and posterior postalar ridges. Posthobal

apophysis (pna) large. Mesopleuron: Mesopleural ridge (p1r2)

interrupted above the coxal artioculation; basalare (bas) stout.
Subepistsernal ridge (ser) well developed. Mesepisternum (epsZ) and
mesepimeron (epm2) distinct; lateropleurite (1pl) narrow. Mesosterhum:
Basisternum (stn2) 122 - 174 (152) Ve long and 146 - 201 (180) e wide;
marginal and precoxal ridges (mr & per2) well developed. Mesothoracis
spiracles (sp2) 18 - 21 (19) /A wide at opening , with 37 ~ 43 (40) Ve
long supporting bar. Mesothoracic setae on each side of the median
line: Prescutal setae 5 — 9 (6.3) heses soutal setae (sctse) usually

8 - 11, although 13 setae were found on one side of one specimen (av.
10.0) h.s.; scutellar setas (scls) 3 = 6 (3.4) hes. Tegular sebae
(tegs) 3 = 5 (4.1) h.s. Postmesostigmatal setae (pms) 4 - 9 (6.1) h.s.
in a latero-ventral group. Basisternal setae (sthS) T -15 (9.9)

hess Mesothoraciec pores: Mesospiracular pore (sp2p) 0 - 1 (0.8);

one postmesostigmatal pore (pmp) almost always present submedlally on
each side, but none at all or two pores may occur on one side (av. 1.0).

Metathoraxs Metggostnotal sclerites (pn3) and metapostnotal ridee
(pn3r) well developede Metapleural ridge (plr3) attemmated at the point
of origin of the metapleural apophysis; dorsally supporting a small wing
process (pwp3)e Precoxal ridee (per3) well developed and metasternal
apophysis (sta) well defined. Metathoracic spiracle (sp3) similar to
mesothoracic. Metathoracic setae on each side: Metatergal setae (mts)
3«5 (4.1) h.sey metapleural setas O - 2 (0.8) hes. Anterior and
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posterior metasternal setae (amss & pmss) 2 = 4 (3.1) and 0 - 1 (0.6)

h.se respectively. Metathoracic poress Metatergal pores absent and

metaspiracular pores (sp3p) 0 -1 (0.7) Anterior metasternal

pores (amsp) 1 — 2 (1.1) and posterior metasternal poreg(pmsp) O - 1
(0.9).

Vings: Hyaline; 742 — 1008 (910) Ve long and 294 - 392 (350) Ve
wide. Alsr lobe, axillary and additional sclerites (ax1, ax2, ax3 &
asc) well developed; with 4 = 5 (4.2) hair-like alar setae (als) and
a compact Tow of 3 — 4 (3.2) minute circular sensoria (sens.).
Hamulohalterae (h) well developed, 61 — 79 (73)/u long and 12 - 15 (14)
e wide; each with a slender ridge (hr) and one 43 - 55 (49)/u long
apically hooked seta, i.e. the ratio length of seta to the length of
hamulohaltera 1:1e4 — 1.6 {1.5)

Legs: Moderately long and slender; the ratio length of the
hind leg to the total body length 1:1.8 — 1.9 (1.85). Coxa about 49
and Irochanter about 27/u widey; the latter with the basal part longer
than the distal and with 6 circular sensillay differentiated long
apical setae absent. Femur about 37/u wide; that of the front leg
shortest, and that of the hind leg longest; the ratio width to length
of the hind femur 1:5.0 — 5.9 (5.6)s Tibia about 19/u wides with
two apical strong spurs and 3 - 5 smaller spines; 1in front leg, the
femur always shorter than the tibia, the ratio their lengths being
1:1.0 - 1.1 (1.12). Tarsus about 17/1 wide; tarsal digitules
apically knobbed, 31 - 37 (34) Ve long. Claw gradually tapering to a
pointed %ip, 21 - 27 (24)/u long; ungual digitules fine, about 13/u
long. ‘The following table shows the lengths of the leg segments and

the number of setae on each:
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Forg~leg Middle leg Hind leg
Length in m  37-43 (40) 37-43 (40) 40-49 (46}
Coxa f.s. 8-17 (13.0) 9-16 (12.6) 10-20 (14.8)
h.se 5-9 (6.0) 5-8 (6.4) 6-8 (6.8)
length in m  49-64 (58) 49~64 (58) 55-70 (64)
Troch- f.s. 4~6 (446) 4-9 (6.2) 5-8 (6.4)
anter . .. 3~6 (3.8) 3-6 (4.0) 3-6 (4.2)
length in m  137-198 (177) 143-204 (183) 153-214 (192)
Femur f.s. 32-44 (38.4) 33-44 (39.0)  38-54 (46.4)
h,s. 6-9 (7.6) 6~9 (7.7) 7-9 (7.6)
length in /- 159-225 (198) 165-241 (211)  214-299 (256)
Tibla f.s. 33-48 (39.4) 38-58 (47.8)  45-69 (54.8)
heS. 4-8 (5.4) 5-8 (6.2) 6-9 (6.8)
length in Ve 70-89 (82) 70-89 (82) 82-98 (92)
Tarsus fese 10-17 (13.6) 11-21 (15.0) 13-25 (17.0)
hes, 5—8 (6.6) 6-8 (6-8) 6-8 (6_08)

Total length of leg

in/u

467-644 (580)

479-665 (598)

564~150 (671)

Abdomens 334 - 494 (403) m
The tergites of segments I and II smallj

long and 236 — 312 (281)/u wide,

of segments VIII and IX + X
large and distincet. The sternites of segment VIII weakly sclerotizeds
Ostioles (ost) well developed, 37 - 46 (40)/u

Abdominal setae segmentally arranged in dorsal, ventral transverse TOWS,

long at orifice.

and pleural groups. Abdominal disc pores: Dorsal pores absent:

pleural pores (app) always present on segment I and sometimes absent on

the succeeding segments II to VII; a ventral porg {avp) ococurs at loest
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on one side of segments III to VII, forming together a sublateral,
longitudinal row on each side, In the followlng table the mmbder of
abdominal setae and pores on each side of the median line are given:

I II ITT Iv Vv VI VII VIIT
(ads) 2-3 3-4 3-4 3-4 3-4 3=-4 3-4 2-3
(2.4)  (3.2) (3.3) (3.2) (3.2) (3.3) (3.1) (2.9)
(aps) 2-4 4~ 4 ~ 4 - 4-5 4= 4 ~6 *142-3
Ll 3 e ) 8 (s ) (et

(avs) - 1-2 2-3 2-3 2-3 2-3 2-3 0-1
(1.6) (244) (2.6)  (2.5) (2.5) (2.1) (0.3)

(app) 2-4 0-1 0-1 0-1 0-1 O0-1 0 0
(2.8) (0.2) (0.1) (0.1) (0.1) (0.1)
(avp) - 0 0-1 0-1 0-=1 (1.0) (1.0) 0

(0.9) (0.9) (0.9)

* A slightly longer seta.

Glandular pouch (gp) well developed; setae of the glandular
pouch (gls) include a pair of tail setae (ts), 229 - 296 (265)/u long
and one seta of medium length, 52 - 82 (61)/u long, i.e. the ratio
length of the tall setae to the total length of the body 1:4.0 = 4.9
(4.5).

Genital segment moderately large; subtriangular in dorsal view;
the gtyle (st) more or less straight and apically rounded in lateral
view. Penial sheath (ps) 140 — 180 (162)/u long and 67 ~ 89 (82)/u
wide, the ratio being 1.8 ~ 2.4 (2.0):1, and the ratio its length to
the total body length 1:7.1 - 8.4 (7.6). Basal ridge of the penial
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- . sheath (brps}*with_&-small.Erojection (pr). Process_of the penial.
sheath vestiglal and hardly indicated. Aedeagus (aed) comparatively

long, anteriorly bent to reach the cavity of abBdominal segment yII;
internal genital aperture (iga) small. Setae of the genital segment:

Dorsally, 3 hair-like setae always occur on each side hear the base
of the style; ventrally 4 — 6 (5.1) hes. present on each side of the
penial sheath, and 3 ~ 4 (3.8) setal sensilla on its vestiglal process,

Maleriale 10 specimens examined, collected by myself, on Psidium
guava, 1n Fayoum, Egypt, U.A-.R., during the second week of August, 1964;
the femzales were identified by A. I. Ezz and confirmed by Y. M. Ezzat.
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GENUS FERRISTIANA:

(8) FERRISIANA VIRGATA (COCKERELL) (Plate VIII, figs. 14 and 15)

Macropterous forms only known; these oomparatively long and slender,
with moderately long antennae and long legs. When mounted, total body
length 1274 - 1596 (1386) m, width at mesothorax 294 — 364 (322) and the
wing expanse 2296 - 2576 (2422)/u.

Body setae and pores:  Antennae and legs with numerous fleshy and
very few hair-like setae, about 55/u longs; the body itself only with
much shorter hair-like setae, about 28/u longe Disc pores usually
quadrilocular and occasionally trilooular or gquinguilocular, ahout 6/u

in diameter; the pores absent on the head, but present on the thorax and

abd omen.

Head: Irregularly tetrahedron; subtriangular in dorsal and front
views; the ventral preocular depression (vprd) well pronounced in lateral
view. Length from apex to postoccipital ridge 113 - 137 (125)/u; from
apex to neck 174 - 204 (186)/u; width across genae 204 - 253 (220)/u.
The dorsal arm of the midcranial ridge only indicated by a median longi-

tudinal heavy sclerotization. Lateral and ventral arms (lmor & vmer)

strongly developed, forming together a Y-shaped ridge. Postoccipiltal
ridge (por) U-shaped; anteriorly confluent with the preocular ridges.
The dorsomedial part of the epicranium (dmep) well sclerotized and

slightly raiseds Preocular (proor) + interocular ridge join the
postocular ridge (pocr) below the ocellus; +the ventral rudiment of the

preocular ridge weakly indicated.

Byest The dorsal simple eyes (dse) not projecting beyond the outer

margins of the head in dorsal view; their corneae 24 - 28 (26)/u in
diameter and separated by 98 - 110 (104)/u, i1ees 346 = 4.5 (4.2) times
their diameter apart. The ventral simple eyes (vse) slightly larger
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and much closer, 28 = 31 (29) u in diameter and 25 - 31 (28)/u apart.
Lateral ocelli (o) well developeds Ocular sclerites (ocs) traversed
by the interocular ridges. Cranial apophysis (ca) apically truncate.
Posterigg}tégtor;gl~p;§§,distinct and tentorial bridge (tb) slender.
Dorsal head setae (dhs) 11l-14 (12.5) h.s., anterior to the postoccipital
ridge on each side of the median lines each gena with 3 — 4 (3.3) hair-
1like genal setae (gs). Ventral head setae (vhs) on each side: 2 - 4
(3.2) h.s. longitudinally arranged between the ventral eyes; 5 - 8
(647) hes. forming with their partners on the other side a band across
the area of the preocular depression; anteriorly, 2 — 4 (3.3) hes.
oocur on each side of the ventral arm of the midcranial ridge.

Antennae: Filiform; normally 10-segmented; 674 — 848 (760)
long, i.e. slightly longer than half the total body length (ratio 1:1.7
- 1,9, ave 1.8) and shorter than the hind legs {ratio 1:1l.1 - 1.2, av.
1,14). §g§22_(scp) 37 - 46 (43) m long and 46 - 52 (49)/u wide at
base; always with 4 hes. DPedicel {pde) 64 - 79 (70) & long and
34 - 40 (37) m wide; with 12 = 19 (16.9) f.s.y 5= 8 (6.0)hes. and a
sensillum placodeum (sp1). Flagellar segments with irregular margins;
segment IIT being longest (ratio its length to the length of segment X
1.2 - 1e6y ave le4sl); segment III about 23/u wide, the ratio its
width to its length being 114.3 = 546 (5.1)¢ Segment IV to X
c¢ylindrical and about 21 a1 wide, the ratio width to length of
segment IX being 1:2.7 = 3.1 (2.9) The following table shows the
lengths of the flagellar segments and the number of setae on eachs
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I1I Iv v Vi VI VIII IX X

le hs
1nn7§ 92-131  64-89 73-95 67-92 67-82 64-76 58-73 T73-89
(av.)  (116) (718)  (79) (82) (73) (10) (671)  (82)

f.s. 13-19  9-15  13-17 14~19 12-17 12-17 11-15 9-15
(av.) (15.9) (12.2) (14.5) (17.0) (14.1) (14.2) (12.9) (12.6)

h.s. 0-2 02 0-2 1-2 1-2 0-2 0-1 0-1
(av.) (0.7) (0.8) (0.3) (1.8) (1.4) (1.0) (0.1) (0.1)

Antennal bristles (ab) consplcuously stout; segments VIII and IX
each with a ventral bristle. Terminal segment with 3 preapical bristles
(the dorsal of which slightly shorter and at a greater distance from the

apex), two capitate subapical sensory setae (set. scla.) about 46/u
long, and one apical hair—like seta.

Thorax: 555 = 737 (608)/u long. DProthorax: Pronotal ridges
(prar) strongly developed, though medially interrupted at a weakly
sclerotized point. Lateral pronotal solerites (prn) and posttergites
(pt) comparatively large. The dorsal margin of the proepisternum
ridge-like. Prosternum (stnl) triangular, 31 - 46 (37)/u lorss
posteriorly supported by a transverse, 107 - 128 (113)/u long

prosternal ridge (stnlr), Prothoracic setae on each side of the median

line: Medial pronotal setae (mpns) 2 = 3 (2.6) h.se; lateral pronotal
setae (1ps) 2 - 4 (2.9) hes.; posttergital setae (pts) 0 — 3 (1+4) h.p.;
antespiracular dorsal setas (asds) 2 = 4 (3.1) hes. One antespiracular

ventral seta (asvs) and one prosternal seta (stnls) always present.

Prothoracic pores on one sides Medial pronotal pores (mpnp) 2 - 6 (3.2);

lateral pronotal pores (lpp) 1 - 3 (1.8); antespiracular dorsal pores
(asdp) 0 - 1 (0.5)s Prosternal pores absent.
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Mesothorax: Prescutum (prse) 92 - 113 (98)/u long and 128 -
165 (147)/u wide (ratio 1:1.4 - 1.6, av. 1.5); prescutal ridge well
developed and prescutal suture (pscs) distinet. Soutum (sot) larges
heavily sclerotized antero—laterally, with a median longitudinal narrow
membranous areag 116 ~ 156 (131)/u long, i.6. the ratio lengths of
prescutun to scutum 1:1.2 =~ 1¢4 (1.3)e Prealare (pra), prealar ridge
(prar), triangular plate (tp), anterior and posterior notal wing
processes (anp & pnp) well developed. Scutellum (scl) pentagonal,
49 ~ 64 (58)/u long and 101 - 131 (116)/u wide (the ratio being 1:1.9 -
242y ave 2.0, and the ratio its length to the length of the scutum
1:2,1 = 2.6, av. 2.3). The postalare (pa) with well separated anterior
and posterior postalar ridges (apar & ppar). Postnotal apophysis

(pna) stronge Mosopleuron: Mesopleural ridge (p1r2) interrupted in

the usual manner; basalare (bas) stout. Subepisiernal ridge (ser),
mesepisternum (epsZ), lateropleurite (lpl) and mesepimeron (eme)
typical of the family. Mesosternum: Basisternum (stn2) 143 ~ 198
(162)/u long and 180 - 229 (211)/u wide; bounded by the marginal and
precoxal ridges (mr & per2). Mesothoracic spiracles (sp2) 18 - 21
(20)/u wide at oponing, with 37 - 43 (40)/u long supporting bar.
Mesothoracic setae on each sides Prescutal setae (pscse) 2 -4 (3.1)
h.s.; _soutal setae (sctse) 6 = 7 (6+3) hes.; scutellar setae (scls)
3 = 4 (3.2) hoss Tegular sctac (tegs) 1 = 3 (1.7) hes. Postmeso-
stigmatal setae (pms) 2 — 3 (2.3) h.s. occurring only latero~ventrally
behind each spiracle. Basisternal setae (stn2s) 6 - 9 (6.8) h.s.
Mesothoracic disc pores: Mesospiracular pores {sp2p) 0 - 2 (0.8);

postmesostigmatal pores absent.

Metathoraxs Metapostnotal sclerites (pn3) and metapostnotal ridge

(pr3r) well developed. Metapleural ridge (p1r3) attenuated at the

point of origin of the metapleural apophysis (pla3); metapleural wing
process (pwp3) smalle Precozal ridge (per3) and metasternal apophysis
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(sta) well developed. Metathoracic spiracle (sp3) identical with that
of the mesothorax. Metathoracic setae on each side: Metatergal setae
(mts) 4 - 5 (4.2) h.s. Dorsostigmatal setae (dss) O - 1 (0.3) h.s.

and metapleural seta (mps) always one behind each spiracle. Anterior
and posterior metasternal setae (amss & pmss) 1 - 2 (1.5) and 2 = 3 (2.7)
h.s, respectively. Metathoracic pores:s 1 -~ 2 (1.2) sub-marginal

metatergal pores (mtp) and 2 -~ 3 (2.2) metaspiracular pores (sp3p)
present; anterior and posterior metasternal pores absent.

Wings: Hyaline; 1008 = 1120 (1064) e long and 420 - 532 (462) M
widea Alar lobe (al), axillary and additional sclerites well developeds
with 3 and occasionally 4 (ave 3.1) hair-like alar setas (als), and a
compact row of 3 minute circular sensorla (sens.). Hamulohalterae well
developed, 76 - 89 (82) m long and 15 - 21 (18) m wides oach with a
slender ridge (hr) and 61 ~ 70 (64) Ve long apically hooked seta, i.cs
the ratio length of seta to hamulchaltera being 1: 1.2 = 1.5 (143)e

Legs: Comparatively long and slender; the ratio length of the
hind leg to the total body length 1:1.5 — 1.7 (1.6)e Coxa and
trochanter about 51 and 27 /u wide respectively; +the latter with the
basal part longer than the distal, and with 6 circular sensillag
differentiated apical seta absent. Femur narrow, about 37 /u wide; that
of the fore leg shortest and that of the hind leg longest; the ratio
width to length of hind femur 1:6.8 - 7.6 (7.0). Tibia about 21/u wide;
with two aplcal stout spurs and 5 - 8 smaller spines; femur of front
leg shorter than the tibia, the ratio their lengths being 1:1.1 - 1,3
(1.2)s Tarsus about 21 wide; tarsal digitules apiocally knobbed,

34 - 43 (37) p long. Claw gradually tapering to a pointed tip, 24 -
31 (28) Ve long; ungual digitules fine, about 15 e long. The lengths
of the leg segments and the number of setae on each are given below:
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Pore leg Middle leg Hind leg
length dn p 43~49 (46) 46-52(49) 52-58 (55)
Coxa  f£.8. 13-18 (15.3) 12-18 (14.0)  12-23 (17.5)
hes, 2-5 (3.7) 3-5 (4.1) 2-5 (3.6)
length in m 58-67 (64) 61-67 (64) 64-70 (67)
Troch~ faS. 35 (3.6) 3-5 (4.0) 3-5 (4.3)
anter g, 1-4 (2.7) 1-3 (1.6) 1-3 (1.8)
length in e 198-253 (226) 207-259 (232) 232-2718 (256)
Femur f.s. 25-40 (32.6) 27-34 (30.1)  32-41 (35.6)
heSe 2-6 (3.6) 2-3 (2.5) 2-5 (3.0)
length in 220~-290 (262) 238-308 (281)  317-397 (357)
Tibla f.8. 30 -43 (37.8) 39-48 (43.5)  47-59 (53.0)
heSe 1-3 (2.0) -3 (1.4) 2-5 (2.9)
length in m 79-92 (89) 85-95 (91) 98~110(104)
Tarsus fese 18~22 (1946) 20-23(21.3) 19-24(22.1)
heSe 0-3 (1.7) 0-2 (1.0) 0~2  (0.9)
Total length of leg
in pm 622-778 (708) 670-805 (741) 796-946 (872}
Abdomen: 448 - 593 (509)/u long and 274 - 327 (304)/u wide.
Tergites of segments I, IT, III and somtimes IV presenty; those of

segment VII and segments IX + X large.

Abdominal sedaed

rowsy pleural setae (aps) in lateral clusters.
present only laterally.

Sternites of segment VIII weak.
Ostioles (ost) well developed, 37 = 46 (40)

long at orifioce.

Dorsal end ventral setae (ads & avs) in transverse

Abdoninal pores

The following table shows the number of
abdominal setae and pores on each side of the median line:
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I II IIT IV v Vi VII VIII
ads - - -4 -4 3-~4 3-4 3-4 3-4
(ade) %3.5? %3.8? %3.9) %3.9) (3.9)  (3.9) (3.8) (3.5)
aps l -2 2 - 2 - 2-3 2-~3 2 ~- 2 - *],
(ape) (1.9) (2-13 (2-3? (2.4)  (2.3) (2.3§ (2.33 (2to)
avs) - 1-2 2-3 2-3 2« (2.0) (2.0) 0
( (1.1)  (2.9) (2.9) (2-1§
(app) 3

1 - 1-2 1-3 1-3 1- (1.0) (1.0) 0
(1.3) (.2) (1.8) (2.1 (1. 3

* A slightly longer seta.

The glandular pouch (gp) well developed; setae of the glandular
pouch (gls) consist of a pair of 409 — 427 (421) m long tail setae(ts),
and one seta of medium length, 70 - 101 (82)/u longy 1ses the ratio
length of the tall setae to the total length of the body 1:3.0 - 3.6

(3.3).

Genital segment comparatively smally subtriangular in dorsal
view, with a broadly rounded apexs gjxlg.(st) more or less stralght
in lateral views. Penial sheath (ps) 122 —~ 137 (128)/u long and 76 - 92
(79)/u wide; 1.e. the ratio length to width 1.5 - 1.7 (1.6):1 and the
ratio its length to the total body length 1:1040 - 116 (10.8). Basal
ridge of the penial sheath (brps) and its projection (pr) well developed;

brocecoof penial sheath absent.  Asdeagus (aed) rather stout; internal .

genital aperture (iga) larges Setae of the genital segment: Dorsally,

3 hair-like setae always present on each side near the base of the
style; ventrally, 3 — 5 (348) hese and 3 = 4 (3.3) minute setal
sepsilla (pros) occur on each side of the penial sheath.

Material: 10 specimens examined, collected by A. I. Bzx,
on CI‘OtOE BE., in Cairo’ E@'pt’ UcAoRo, on 22511.62.
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GENUS TRIONYMUS:

(9) TRIONYMUS NEWSTEADI (GREEN) {Plate IX, figs. 16 and 17)

Winged forms only known; newly emerged males light brown,
becoming darker soon afterwards, with dark brown or blackish eyes.
These narrow and slender, comparatively large with short antennae and
moderately long legs. When mounted 1190- 1498 (1372)/u long, 308 -
378 (350)/u wide at mesothorax and 2926 - 3542 (3318)/u wing expanse.

Body setae and disc pores: The antennae with numerous fleshy

setae, about 31/u long, and a few slightly longer hair-like ones; the
legs and the main parts of the body with hair-like setae only. Disc

pores usually quadrilocular and occasionally quingquilocular, about

6/u in diameter and occur on the thorax, abdomen and sometimes on the

head.

Head: Subtetrahedron; subtriangular in dorsal and front views;

with a hardly indicated ventral preocular depression (vprd). Length

from apex to postoccipital ridge 116 -~ 125 (122)/u; from apex to neck
183 - 201 (192)/u; width across the gehae 214 - 250 (235)/u. Dorsnl

arm of the midcranlal ridge anteriorly separated from the other arms

and posteriorly extending to meet the postoccipital ridge. Lateral

and ventral arms well developed, forming a Y-shaped ridge.

Postoccipital ridge U-shaped and anteriorly conflusnt with the

preocular ridges. Preocular + interocuiar ridges strongly developed,

joining the postocular ridge (pocr) below the ocellus; the preocular

ridge with a well defined ventral rudiment. Preoral ridge (pror)

slender.

Eyes: The dorsal simple eyes (dse) not projecting beyond the

outer margins of the head in dorsal view; their corneae 21 -~ 27 (24)
in diameter and separated by 113 — 134 (125)/u, iece 446 ~ 641 (5.1)



vhs SCP

dmep

dhs

PLATE IX

dse _
" ‘ 8

> »’ a “~’

100 A~

Fig-17

200 -~



127

times as much as their corneae apart. The ventral simple eyes (vse)
slightly larger, 24 - 34 (30)/u in diameter and 24 - 31 (27)/u apart.
Lateral ocelli (o) well developed. Ocular sclerites traversed by the
interocular ridge. Cranial apophysis with truncate apex. Mouth
opening small. Posterior tentorial pits minute and tentorial bridge
slender. Dorsal head setae 13 — 16 (14.7) hes.on each side of the median

line anterior to the postoccipital ridge; each geha usually with 4 and

occasionally 3 or 5 genal setae (gs) (ave 3.8) h.s. ventral head setae

(vhs) on each side: 1 — 2 (1.8) hes.in a longitudinal irregular row
between the ventral eyess; 11 — 16 (12.4) h.s. forming with their
parthers on the other side a transverse band in the area of the ventral
preocular depression; 3 ~ 4 (3.8) h.s. on each side of the ventral

arm of the medcranial ridge. Head disc pores:  Dorsal pores usually

absent, although one pore was found on one side of a few specimens near

the base of the antennae (av. 0.3); ventral pores missing.

Antennae: Filiform; 10-segmented; 610 — 769 (705)/u long, i.e.
subequal to half the total length of the body (ratio 1:1.8 — 2.1, av. 1.9),
and subequal to the hind legs (ratio 1:0.8 — 1.1, av. 0.95). Scape (scp)
46 ~ 55 (52) m long and 46 — 49 (47)/u wide at basej; always with 4 h.s.
Pedicel (pdec) 61 - 70 (66)/u long and 37 - 43 (40)/u wide; with 19 - 29
(2341) fese, 10 = 14 (12.1) h.s. and a sensillum placodeum (spl).
Flagellum:  Segment IIT club—shaped, about as long as segment X, both

being the longest (ratio approximately 1:1); segment IIL about 29 m wide,
the ratio its width to its length being 1:2.5 - 3.2 (2.9). Segments IV
to X cylindrical and 24 - 27/u wide, the ratio width to length of segment
IX being 1:2.4 - 2.9 (2.7). The lengths of the flagellar segments and

the number of setae on each are given in the following table:
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I1T Iv v VI VIT VIIT IX X

length 70-92 61-76 58~79 58-89 61-89 58-76 58-73 76-92
in /u
(av.)  (82) (67) (10) (13) (73)  (10)  (671) (82)

f.s. 13-21 16-24 19-30 21-33 21-31 20-26 17-24 16~27
(av.) (17.0) (18.8) (23.9) (25.9) (25.7) (22.6) (21.0) (20.1)

h.s. 5-11 =5 2-5 3~5 2-5 3-6 2=5 1-2
(ave)  (7.4) (2.6) (3.9) (4.3) (3.7) (4.2) (3.1) (1.7)

Antennal bristles (ab) well-defined; segments VIIT and IX each

with one ventral bristle. Terminal segment with 3 similar preapical
bristles and two much smaller ones near the base of the segments

terminal segment also with a pair of capitate subapical sensory setae

(set. scla.) and one apical hair-like seta.

Thorax: 532 - 707 (722)/u long. Prothorax: Pronotal ridges
n
(prar) strong, with the usual median iterruption. Lateral pronotal

Sclerites (prn) and posttergites (pt) small. Proepisternum with a
ridge-like dorsal margin. Prosternum (stnl) 43 - 58 (52)/u long, and

comparatively very narrow; posteriorly bounded by the transverse,

slender, 92 — 110 (104) ;1 long prosternal ridge (stnlr). Prothoracic
’ /u LroLioraclc

setae on each side of the median line: Medial pronotal setae (mpns)

1 -2 (1.7) hesey lateral pronotal setae (lps) 1-3 (2.1) heses

posttergital setae almost always absent, but one seta was found on each

side of one specimen (av. 0.1 h.s.); antespiracular dorsal setae (asds)

2 -4 (2.9) h.s.. One antespiracular ventral seta (asvs) always
present. Prosternal setae (stnls) 2 - 4 (245) hes. Prothoracic

pores ohn each sides Medial and lateral oronotal pores (mpnp & 1pp)'
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1-3 (averages 2.2 and 2.1 respectively); antespiracular dorsal

pores (asdp) 1 - 2 (1.1). One prosternal pore (Stnlp) usually present,

but sometimes two pores or none at all may occur on either side (av.
1.1).

Mesothorax:  Prescutum (prsec) 92 — 119 (104)/u long and 131 ~
163 (153)/u wide (ratio 1:1.4 — 1.7, avs 1.5); laterally bounded by

the prescutal ridges (pscr) and posteriorly by the pregcutal suture.

Scutun (sct) comparatively large, heavily sclerotized antero-laterally
and with a medial longitudinal narrow membranous area; 110 - 137
(128) long, i.e. the ratio lengths of prescutum to scutum 1:l.1 — 1.3

(1.2).  Prealare (pra), prealar ridge, triangular plate (tp), anterios

and posterior notal processes (anp & pnp) well developed. Scutellumn
(scl) 61 - 73 (70) m long and 98 - 125 (116)/u wide, the ratio being
1:1.6 - 1.7 (1.65) and the ratio lengths of scutellum to scutum 1:1.7 —
2.0 (1.8). Postalare (pa) with well separated anterior and posterioe

zidzes (apar & ppar).

Mesopleuron:  Mesopleural ridge (plr2) with a short interruption

above the coxal articulation; basalare (bas) stout and subepisternal

ridge (ser) well developed. Mesepisternum (eps2) distinot;

lateropleurite (1p1) narrow; mesepimeron small and well sclerotized.
Uesosternum: Basisternum (stn2) 162 - 204 (186)/u long and 168 -

235 (207)/u wide; bounded antero-laterally and latero-posteriorly by
the marginal and the precoxal ridges respectively. Mesothoracic
spiracles (sp2) about 21/u wide at gpsning, with 40 - 46 (43)/u

long supporting bar. Mesothoracic setae on each side: Prescutal setan
(pscse) 4 -7 (5.7) h.s.y sgcutal setae (sctse) 8 - 12 (10.1) heses
scutellar setae 1 — 2 (1.1) h.s. Cozular setae 3 - 5 (4.2) h.s.

Postmesostiematal setae (pms) in two separable groups, a latero-ventral
cluster of 8 =12 (9.6 ) h.s. behind each spiracle, and 1 - 3 (1.7)

2.8, submedially, forming with their partners on the other side a

transverse irregular row. Basisternal setae (stn2s) 10 - 16 (12.7)

h.s. Mesothoracic disc pores on each side: IHesospiracular pores 1 — 2

(1.5); one postmesostigmatal pore (pmp) usually present submedially,
but sometimes absent on one side (av. 0.8).
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Metathorax: Metapostnotal sclerites (pn3) and metapostnotal ridge
(pn3r) well developed. Metapleural ridge (plr3) attenuated at the
position of the pleural apophysis; with a small metapleural wing
process. Metepisternum and metepimeron well defined. Precoxal ridge

(per3) strong and metasternal apophysis (sta) distinct. Metathoracic

spiracles similar to the mesothoracic ones. letathoracic setae on
each side: metatergal setae (mts) 1-3 (1.7) h.s.; metapleural setae
(mps) 1 - 2 (1.1) hes.; anterior metasternal setae (3.0) h.s. and
posterior metasternal setae 2 - 3 (2.2) h.s. Metathoracic pores:

metaspiracular pores (sp3p) 2 - 3 (2.3) behind each spiracle; one

anterior metasterhal pore (amsp) and one posterior metasternal pore

(pmsp) almost always present on each side (averages 0.8 and 0.9

respectively).

Wings: Hyaline; 1330 -~ 1610 (1484)/u long and 462 — 532 (504)/u

wide. Alar lobe, axillary and additional sclerites well developed.

The wings usually with 3 hair-like alar setae (als) (sometimes 4 or 5,
ave 3.4) and a row of 4 minute circular sensoria (sens.).
Hamulochalterae well developed, 104 — 122 (110)/u long and 21 - 31
(25)/u wide; with a weak hamulohalteral ridge (hr) and one apically
hooked, 46 - 55 (52) long seta, i.e. the ratio lengths of the seta
to the hamulohaltera 1:1.9 - 2.5 (2.1).

Legs: Moderately long and slender; the ratio length of the hind
leg to the total length of the body 1:1.7 - 2.1 (2.0). Coxa and
trochanter about 49 and 24/u wide respectively; the basal part of the
latter conspicuously longer than the distal and with 6 circular
sensillay with one differentiated long apical seta (ase). Femur
about 43/u wide; that of the front leg shortest and that of the hind
longest; the ratio width to length of the hind femur 1:4.1 — 5.0 (4.6).
Tibia about 24/u wide; with 2 apical strong spurs and 3 ~ 4 smaller
spines; the ratio lengths of femur to tibia in front legs 1:1.0 -

1.1 (1.05). Tarsus about 21/u wide; tarsal digitules aplcally knobbed,
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about 37 a1 long. Claw uniformly tapering to a pointed apex, 27 - 31
(29)/u long; ungual digitules extremely fine, about 13/u long. In the
following table the lengths of the leg segments and the number of setae

on each are given:

Fore leg Middle leg Hind leg

Length in m 43 - 49 (46) 43 ~ 49 (46) 46 - 52 (49)

Coxa h.s. 11 - 14 (12.2) 9 =13 (11.4) 10 - 15 (12.6)
Length in n 58 ~ 70 (64) 58 ~ 70 (64) 64 ~ 73 (70)

Troch-

anter h.s. 4 -6 (5.1) 4 - 6 (5.0) 4 - 6 (5.2)
Length in m 153-189 (174) 159 - 201 (183) 168-220 (198)

Femur h.s. 17-25 (20.2) 19-26 (22.2) 19-25 (22.8)
length in /M 168-198 (183) 174-229 (204) 223-278 (253)

Tibia h.s. 24 ~ 35 (28.6) 23 - 33 (28.2) 25 - 37(30.6)
length in m 76 - 92 (85) 76 - 92 (85) 82-104 (95)

Tarsus h.s. 15 - 19 (17.2) 13 -20 (16.6) 15-20 (17.4)

Total length of leg in/u 525-619 (580) 537-668 (613) 610-753 (692)

Abdomen: 365 - 532 (456)/u long and 266 — 327 (312)/u wide.
Tergites of segments I and II small; that of segment VIII and segments
IX 4+ X large and distinct. Sterhites of segment VIII ill-defined.

Ostioles entirely absent. Abdominal setae: dorsal and ventral setae

(ads & avs) arranged in transverse lrregular rows. Pleural setae (aps)

in lateral groups. Abdominal pores: dorsal pores absent; pleural

pores (app)present on segments I, IT and usually also on segments III to
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VII; one ventral pore (avp) usually occurs sublaterally on each side
of segments TIT to VII. The following table shows the number of

abdominal setae and pores on one side of the median line:

I IT ITIT IV v VI VIT VIIT
(ads) 2-3 3-4 3-4 3-4 3-4 3-4 2-3 (1.0)
2.2)  (3.3) (3.5) " (3.6) (3.3) (3.4) (2.7)
(aps) 3-4 4-5 4-5 4-6 4-5 4-5 4-5 (3.0)
(3.1)  (4.2)  (4.71) (4.9) (4.7) (4.6) (4.6)
(avs) - 1-2 3-4 3-5 3-4 2-3 (2.0) 0
(1.7)  (3.4) (3.9) (3.5) (2.9)
(app) 2-5 0-2 0-1 0-1 0-1 0-1 0-2 0
(3.7)  (x.1)  (0.5) (0.6) (0.7) (0.5) (0.7)
(avp) - 0 0-1 0-1 0-1 0-1 0-1 0
(0.8) (0.7) (0.7) (0.3) (0.2)

The glandular pouch well developed; 1ts setae (gls) include a
long palr of tail setae (ts), 229 - 305 (272)/u long and one seta of
medium length, 40 - 92 (64)/u long (the ratio lengths of the tail
setae to the total body length 1:4.6 — 5.7, av. 5.0).

Genital segment comparatively small; subtriangular in dorsal

view; style (st) curving upwards in lateral view. Penial sheath
113 - 131 (125) m long and 79 - 95 (89)/u wide, i.e. the ratio length
to width 1.3 - 1.4 (1.38):1 and the ratio its length to the total
tody length 1:10.2 - 12.0 (11.0). The basal ridge of the penial
sheath (brps) as well as its projection (pr) well developed; process

of the penial sheath (pro) well pronounced. Aedeagus (aed) broad at

the basal rod (bra) and gradually narrows dorso-posteriorly to a
pointed tip. Setae of the genital segment (gts): dorsally, 3 hair-

like setae always present on each side near the base of the style;

ventrally 3 - 4 (3.7) hes. occur on each side of the penial sheath
and 4 — 5 (4.3) setal sensilla (pros) on its process.
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Material:s 10 specimens examined, collected by myself, on
beech trees (Fagus sylvatica), in the Imperial College Field Station,
Silwood Park, Sunninghill, Berkshire, England, during March and April,
1964.

Remarks: Although the present study is mainly concerned with
morphology and taxonomy, some biological observations were also made.
According to Blaire (1958) the second stage larvae of this species,
usually males, migrate from the small twigs towards the maln branches
and trunk of the trees between February 12th and April 10th; however,
the writer was able to produce adult males from larvae collected during
the last two weeks of April. It was found that the second stage
larvae take about 48 hours to reach the third stage, and the latter
about another 48 hours to become prepupae; the prepupae take about 7
days to develop to pupae, and the pupae about 8 — 10 days to produce
adult males with well developed antennae, legs and wings, but still in
a stationary condition or with very limited movemernt. The maiﬁﬁge{s
Tecame active after about 48 hours, after which the long waxy tusieles
covering the abdomlhal segment VIII were produced; they were then
ready to emerge from their puparia and search for the females. The
males mated 5 — 10 times with females introduced to them in the same
glass tubej; each copulation usually lasts 1%-- 3 minutes and may be
repeatéd with the same female or another one at varlable intervals
from several minutes to a few hours. The males fly in rapid and
rather short (a few inches) jumps, and all died within 72 hours from

their emergence.
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PSEUDOCOCCUS GROUP:

GENUS PSEUDOCOCCUS:

(10)  PSEUDOCOCCUS OBSCURUS (ESSIG) (Plate X, figs. 18 and 19)

The winged forms only known; living specimens not available.
The males narrow and slender, of medium or large size and with
comparatively short antennae and moderately long legs. When mounted,
the total length of the body 1106 — 1470 (1330)/u, the width at
mesothorax 280 - 350 (322)/u and the wing expanse 1932 - 2520 (2240)/u.

Body setae and pores: Fleshy and hair-like setae present on the

body, antennae and legs; all subequal in length, about 24/u longe
Quadrilocular and quinquilocular disc pores about 6/u in diameter,

occurring on the head, thorax and abdomen.

Head: Subtetrahedrons subtriangular in dorsal and front viewss
ventral preocular depression (vprd) well pronounced in lateral view.
Length from apex to postoccipital ridge 125 - 153 (137) m3; from apex
to neck 153 - 192 (180)/u; width across the genae 180 - 220 (207)/u.

The dorsal arm of the midcranial ridge (dmer) slender, anteriorly

separated from the other arms by a short distance and posteriorly
extending to meet the postoccipital ridge. The ventral arm (vmcr)

well developed, giving off the lateral arms (lmcr) at the apex of the

head and forming together a Y-shaped ridge. Postoccipital ridge

(por) distinct, U-shaped and not reaching the preocular ridges
anteriorly. The dorsomedial part of the epicranium (dmep) well

sclerotized.s The preocular (procr) + interocular ridges join the

postocular ridge below the ocellus; the ventral rudiment of the

preocular ridge hardly indicated. Preoral ridge slender. Genae

membranous.
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Eyes: The dorsal simple eyes (dse) projecting beyond the outer

margins of the head in dorsal view; their corneae 24 - 27 (25) in
diameter and separated by 92 — 113 (104)/u, f.00 3.8 = 4.6 (4.3) times
as much as their corneae apart. The ventral simple eyes (vse) slightly
larger, 27 - 31 (29)/u in diameter and 24 — 31 (27)/u aparte Lateral

ocelli (o) large. Ocular sclerites (ocs) well sclerotized. Cranial

apophysis apiecally truncate. Tentorial bridze slender. Dorsal head
setae (dhs): 5 — 8 (6.6) f.ss and 7 - 11 (9.6) h.s. present on each
side of the median line anterior to the postoceipital ridge; each
gena with 13 -~ 18 (15.2) fleshy and 3 — 4 (3.3) hair-like genal setae
(gs). Ventral head setae (vhs) on each side: 3 — 4 (3.3) hes. in a
median longitudinal row betwsen the ventral eyes; 5 - 9 (7.1) f.s. and
2 - 4 (3.2) h.s. forming with their partners on the other side a
transverse band in the area of the ventral preocular depression;  the
ventral part of the ocular sclerite with 5 — 11 (8.5) fleshy wyentral
ocular setae (vos); anteriorly, 3 — 4 (3.3) h.s. longitudinally

arranged on each side of the ventral arm of the midcranial ridge.

Head disc pores: Dorsal head pores (dhp) 2-3 (2.2) on each

side near the base of the antennae; ventral pores absent.

intennae: Filiform; normally 10-segmented; 616 — 668 (647)/u
long, i.e. as long as, or somewhat shorter than half the body length,
and slightly shorter than the hind legs, the ratios 1:2.0 - 2.2 (2.1)
and 1:1.1 — 1.2 (1.12) respectively. Scape (scp) 43 — 62 (46)/u long
and 43 - 46 (45) ;m wide at base; with 6 — 8 (6.7) hes. Pedicel
(pde) 61 = 73 (70) m long and 31 — 37 (34)/u wide; with 11 - 18 (14.7)
f.se, 9 = 16 (12.1<uh
with irregular marginsy segment III club—shaped, longest of the

+s. and a sensillum placodeum. Flagellar segment

antennal segments and about 24/u wilde; the ratio lengths of segments
IIT to X 1e4 = 1.5 (1.42):1 and the ratio width to length of segment
IIT 1:3.7 ~ 4.6 (4.3). Segments IV to X cylindrical and about 22
wide; the ratio width to length of segment X being 1:2.4 — 2.9 (2.6).
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The following table shows the lengths of the flagellar segments

and the number of setae on each:

IIT Iv v Vi VIiI VIII IX X

lengths
in 79-98 61-73 61-73 58-64 55-67 52-67 52-61 61-T0

(averages) (92)  (67) (671)  (61)  (61) (58)  (58)  (67)

fes. 9-14 8-16 12-16 8-16 11-16 10-17 8-14 10-13
(av.) (11.3) (12.4) (24.1) (11.7) (13.0) (12.9) (11.1) (10.7)

h.s. 4= 2-6 24 2-5 2-5 3-5 3-8  5-7
(av.) (5.1)  (3.5) (3.3) (2.7) (3.1) (3.6) (5.4) (6.3)

Antennal bristles (ab): Segments VIII and IX each with one ventral

bristle; segment X with 3 subapical bristles, a pair of capitate,about

37/u long subapical sensory setae (set. scla.) and one apical hair-like

seta.

Thorax: 426 - 570 (524)/u long. Prothorax: Pronotal ridge
(prnr) well developed, medially interrupted at a weak point. Lateral
pronotal sclerites (prn) and posttergites (pt) comparatively large.

Proepisternum with a ridge-like dorsal margin. Progternum (stnl) )
triangular, 37 - 49 (43)/u long; prosternal ridge (stnlr) distinct,
85 — 116 (101)/u long. Prothoracic setae on each side of the median
line: Medial pronotal setae O — 2 (0.9) f.s. and 0 = 3 (1.3) h.s.;
lateral pronotal setae O-1 Q).B)h,S;ppsttergital setae (pts) only

fleshy, 3 - 6 (4.7) on each side; antespiracular dorsal setae O — 2

(0.5) hes. One, hair-like antespiracular ventral seta (asvs) always
present. Prosternal setae (stnls) 1-3 (2.1) f.s. and 1 - 3 (1.8)
he.s. Prothoracic disc pores on each side: Medlal pronotal pores
(mpnp) 2 -4 (2.6); lateral pronotal pores (lpp) also 2 - § (3.1);
pnteépiracular dorsal pores (asdp) 2 - 4 (2.1). Prosternal pores
(stnlp) 1 - 3 (2.1).
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Mesothorax:  Prescutum (prsc) subrectangular in dorsal view; 73 -~
92 (79)/u long and 113 - 146 (131)/u wide, the ratio being 1:1.5 -
1.8 (1.7); prescutal ridge well developed and prescutal suture (pses)
well defined. Scutum (sct) large, with the antero-lateral extremities

heavily sclerotized and with a longltudinal median narrow membranous
area. Scutum 101 - 128 (116) m long, i.e. the ratio lengths of
prescutum t0 scutum 1:1.3 — 1.6 (1.5). Scutellum (scl) pentagonal,
46 - 61 (55)/u long and 89 ~ 119 (107)/u wide, the ratio being
1:1.8 - 2.1 (1.9) and the ratio its length to the length of scutum
1:2.0 - 2.2 (2.1). Anterior and posterior postalar ridges well

separated; postnotal apophysis (pna) well developed. Mesopleuron:

Mesopleural ridge (plr2) interrupted above the articulation with coxaj

pleural apophysis, pleural wing process (pwp2) and basalare (bas) and
subepisternal ridgg‘(ser) well developed; lateropleurite (lpl) narrow,

mesepisternum (eps2) and mesepimeron distinct. Mesosternum:
Basisternum (stn2) 128 - 171 (150) m long and 168 — 217 (192)/u wides
marginal (mr), precoxal ridges (per2) and furca (f) strongly developed.
Mesothoracic spiracles 21 — 24 (22)/u wide at opening, with a 34 = 43
(40)/u long supporting bar. Mesothoracic setae on each side:

prescutal (pscse) 4 — 6 (4.7) hes.; scutal setae (scts) 4 —= 7 (5.2) h.s.
h.s.; scutellar setae 2 - 4 (2.6) h.s. Tegular setas (tegs) 3 - 5
(3+7) hes.; postmesostigmatal setae (pms) 1 - 3 (1.6) f.s. and 2 - 4
(2.6) h.s. occuming only laterally bebind each spiracle. Basisternal
setae (stn2s) 7 - 12 (9.1) h.s. Mesothoracic disc pores: 1 — 2 (1.6)
mesospiracular pores (sp2p) posteriorly assoclated with each spilracle.

Metathorax: Metapostnotal sclerites (pn3) and metapostnotal ridge

(pn3r) well developed. Pleural ridge (plr3), pleural wing process

(pwp3), pleural apophysis, episternum (eps3) and epimeron (epm3) typlcal
of the famlly. Precoxal ridge (pcr3) and metasternal apophysis (sta)

well developed. Metathoracic spiracle identical with the mesothoracic,
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Metathoracic setae on each side: Metatergal setae (mts) 1 -2
(1.2) fes. and 3 - 4 (3.3) h.s. in a submedian cluster; metapleural
setas (mps) 1 - 2 (1.1) f.s. behind the metathoracic spiracles.
Anterior metasternal setae (amss) 1 - 2 (1.5) fes. and 1 = 3 (2.1) h.s.
forming with their partners of the other side a transverse median band;

posterior metasternal setae absent. Metathoracic disc pores on each

side: Metaspiracular pores (sp3p) 0«1 (0.7); anterior metasternal
pores (amsp) 1 — 2 (1.6); posterior metasternal pores absent.

Wings: Hyaline; 840 - 1092 (980)/u long and 392 - 476 (434)/u
wide. Axillary and additional wing sclerites well defined. 3 hair-
like alar setae (als) and 2 circular sensoria (sens.) always apparent.
Hamulchalterae 76 ~ 85 (79)/u long and 15 - 21 (18)/u wide; with one,
55 - 61 (58)/u long apically hooked seta, i.e. the ratio length of seta
to the length of the hamulohaltera about 1:1.4

Legs: Well developed and moderately long; the ratio length of
the hind leg to the total length of the body 1:1.6 — 1.8 (1.7). Coxa
and trochanter about 52 and 27/u wide respectively; the latter with
the basal part longer than the distal and with 3 circular sensilla on
each side; differentiated long apical setae absent. Femur of the
fore-leg shortest and that of the hind leg longest; femur about 43/u
wide, the ratio width to length of the hind femur being about 1:5.4
Tibia about 24/u wide; with 2 apical stout spurs and 3 - 5 smaller
ones; the ratio lengths of femur to tibia in fore-leg 1l:1l.1 - 1.2
(1.16). Tarsus about 21/u wide; 3tarsal digitules apically knobbed,
about 34 m long. Claw uniformly tapering to a pointed tip, 24 - 30
(27)/u long; ungual digitules about 14/u long. In the
following table, the lengths of the leg segments and the number of

setae on each are given:
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Fore-leg Mid leg Hind leg
length in m 40-46 (43) 40-46 (43) 43-49 (46)
Coxa TeSe 6-11 (9.8) 7-12 (8.5) 9-13 (11.8)
h.s. 4—9 (6-7) 4—8 (602) 6-8 (6.8)
Length in 67-70 (68) 67-70 (68) 70-73 (71)
Troch- f.s. 1-3 (2.2) 1-4 (2.3) 2-5 (3.0)
T s, 3-6 (4.5) 36 (4.2)  4-7 (4.8)
length in /e 189-201 (192) 195-204 (198) 207-220(211)
Fermr  f.s. 23-30 (28.2) 21-29 (26.8) 27-38 (32.2)
hes. 9-12 (9.8) 7-11 (8.2) 9-13 (10.0)
length in /e 214-235 (223) 232-253 (241) 244-305(281)
Tibia f.s. 34-48 (42.0)  45-57 (50.8) 58-69 (64.3)
hes. 4=7 (5.3) 4-7 (5.2) 4-8 (5.8)
length in m 85-92 (89) 85-92 (89) 92-104 (98)
Tarsus f.se 17-23 (20.1) 22-27 (24.9) 20-29 (26.2)
h.s. 3-6 (4.2) 3-6 (4.3) 4=T (5.3)

Total length of leg in/u

622-659 (634)

644-683(659)

677-172(732)

Abdomen:

large and distincte.

(ost) weakly developed.

403 - 578 (486) m
Tergites of segments I and IT small;

long and 251 - 327 (296)/u
those of segments VIII and IX + X
Stermites of segment VIIT jll-defined.
Abdominal setae:

wide.

Ostioles

Dorsal and ventral setae

(ads & avs) in transverse bands or irregular rows; pleural setae (aps)

in lateral groups. Abdominal disc pores: Dorsal and ventral pores

absent; pleural pores (app) numerous on segment I and fewer on other

segments., The following table shows the number of abdominal dorsal,
pleural, ventral setae, and the pleural pores on each side of the median

line:
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I II IIT Iv v VI VII VIIT

(ads) fes. 0-1 2-3 1-3 1-2 1-2 1-21=-21-=-2
(0.6) (2.1) (2.8) (1.6) (1.1) (1.3) (1.2) (1.2)

hese 2-4 3-4 3-4 3-4 3-14 -3 2-4 1-~-2

(3.0) (3.3) (3.8) (3.7) (3.6) (2.9) (3.0) (1.4)

aps) hese 2-4 4-5 4-5 4-5 4-5 4-5 4-5*L+2-3
(aps) %2-9) (4.1) (4.2) (4.4) (4.3) (4.7) (4.4) (;-1)

(avs) f.s. - 0-1 0-1 0-1 0 0 0 0
(0.9) (0.5) (0.4)
hes. - 1-3 2-4 1-3 2-3 2-3 (2.0 0

(a 6 -11 - 1-2 1-
) (6.6 (1.6) (1.5) (1.5) (1.9) (a5

* A slightly longer seta.

Glandular pouches (gp) well developed; setae of the glandular
pouch (gls) include two 360 — 412 (387) a1 long tail setae (ts) and
one seta of medium length, 58 — 92 (76)/u long , the ratio length of
the tail setae to the total length of the body being 1:3.0 = 3.8 (3.4).

Genital segment: Subtriangular in dorsal view, with the style (st)

comparatively broad and apically rounded; the style curving upwards
in lateral view. The penial sheath 153 — 168 (162)/u long and 76 -
89 (85)/u wide, i.e. the ratio its length to its width 1.8 - 2.0 (1.9)
:1, and its length to the total length of the body 1:7.2 - 8.9 (8.2).
Basal ridge of the penial sheath (brps) with a small projections

process of penial sheath absent. Aedeagus (aed) tapering to a pointed
tip. Setae of the genital segment (gts): Dorsally, 3 small hair—like

setae always present on each side near the base of the style; wventrally
4 -5 (4.4) similar setae and 4 -~ 5 (4.3) minute setal sensilla (pros)
occur on each side of the penial sheath.
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Material: 10 specimens examined, obtained by K. Boratynski in

a laboratory culture on Potato, in London during June, 1961.

Remarks: Wilkey and McKenzie (1961) attempted to reveal the long
puzzling identity of P. maritimus and whether more than one species of

mealybug is involved under the so-called P. maritimus-malacearum

complex. They carried out a morphological investigation on the
females primarily based on the shape of the hind legs and the number
of the translucent dots on the leg segments; this investigation led
to the conclusion that P. maritimus and P. obscurus are distinct
species, P. bakeri Essig and P. omnivera Hollinger being synonyms of

the former, and P. capensis P. longispinus var. latipes Green and P.

malacearum Ferris of the latter. Accordingly, Beardsley (1963)
realized that the species long believed to be P. maritimus in Hawaii,
whose males were described as such by him in an earlier paper (1960),

is in fact obscurus.

Beardsley's description of this species indicatesthat it is
identical with P. obscurus here studied, and both entirely agree with
"P. maritimus Ehrhorn, type B" described by Giliomee (1961);

P. maritimus, type A at present is uncertain and may perhaps be the true

P. maritimus.
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(11) PSEUDOCOCCUS CTTRICULUS GREEN (Plate XI, figs. 20 and 21)

Winged forms only knowns 1living specimens not available. The
males comparatively slender, of medium or large size, with short
antennae and moderately long legs. 'hen mounted, total body length
1232 - 1400 (1302)/u, width at mesothorax 280 - 322 (294)/u and the
wing expanse 2016 — 2338 (2128)/u.

Body setae and pores: The body itself, the antennae and the
legs with fleshy and hair-like setae, about 27/u longe Quadrilocular
and quinquilocular disc pores present on the head, thorax and abdomen,

6 -~ 9/u in diameter.

Head: Subtetrahedron; triangular in dorsal and front views;
ventral preocular depression (vprd) well pronounced in lateral view.
Length from apex to postoccipital ridge 122 - 140 (128) m3; from apex
to neek 171 - 214 (186) my width across the genas 201 — 229 (214)/u.
Dorsal arm of the midcranial ridge (dmcr) distinct, anteriorly detached

from other arms, and posteriorly meeting or almost meeting the

postocoipital ridge. The ventral and the lateral arms (vmer &

lnor) forming together a Y-shaped ridge. Postoccipital ridge (por)
U-shaped, not reaching the preocular ridges anteriorly. Dorsomedial

part_of the epicrantum (dmep) well sclerctized and 8lightly raised.

Preocular + interocular ridges well developed; the ventral rudiment

of the former hardly indicated by a weak sclerotization. Preoral
ridge slender.

Byes: Dorgal simple eyes (dse) not projecting beyond the outer
margins of the head in dorsal view; their corneae 21 ~ 24 (23) m in
dlameter, and separated by 92 — 119 (104)/u, 1e08¢ 348 = 5.0 (443
times their cornea® apart. Ventral simple eyes (vse) somewhat larger,
24 - 27 (26)/u in diameter, and 18 - 37 (27)/u aparts Lateral ocelll
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(o) well developed. Ocular sclerite traversed Wy the interocular
ridges Cranial apophysig (ca) with truncate apexs tentorial bridge
{tb) slender. Dorsal head setae (ahs): 8 =11 (9.3) fes. and 9 -
12 (10.5) h.s. present on each side of the medlan line anterior to the
postoceipital ridgey each gena with 16 —~ 23 (19.0) fleshy and 2 - 4
(3.0) hair-like genal setas (gs). Ventral head setas (vhs) on each
sidet 2 = 3 (1.3) hes. in a longitudinal irregular row between the
ventral eyes; 7 -~ 10 (8.8) f.s. and 2 = 5 (3.3) hes. forming with
their partners of the other side a transverse band in the area of the
vontral preocular depression; the ventral part of the ocular sclerite
with 4 ~ 7 (3.8) fleshy ventral ocular setae (vos); anteriorly, 0 -1
(0,2) fese. and 3 - 4 {3.5) hes. present in a longitudinal row on each

slde of the ventral arm of the midcranial ridge.

Head disc porest 1 -~ 3 (1.6) dorsal head pores (dhp) ocour on
each side near the base of the antennae; ventral pores absent.

Antennae:  Filiform; normally 10-segmented; 540 - 604 (570)/u
long, l.e. slightly shorter than half the body length, the ratio being
1:2.2 - 2,3 (2.28), and shorter than the hind legs, the ratio 1:1.1 -~
1.3 (1.13). Scape 46 = 52 (49) a long and 40 - 43 (42) m wide at
bases; with 6 = 9 (7e3) hess Pedicel (pdo) 58 - 64 (61{u long and
34 - 37 (35)/u wides with 17 ~ 22 (20.0) f.se, 10 ~ 14 (12.0) hes. and
a senslllum placodeum. Flagellums Segment III club shaped,longest
of the flagellar segments and about 24 m widey the ratio lengths of
3rd and terminal segments being 1+3 — 1.6 (1+4):1 and the ratio width
to length of segment IIT 1:3.3 - 4.3 (3.7). Segments I¢ - X cylindri-
cal, with irregular margins and approximately 22 m wides; the ratio
width to length of segment IX 1:2.0 ~ 2.3 (2.1). The following table
shows the lengths of the flagellar segments and the number of setas on

each:
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IIT v v VI VII VIII X X

length fnm 7092 5255  52-58 52-58 52-58 49-58 49-55 55-58
(average) (19) (54) (55) (56)  (56) (54) (53) (57)

f.s. 11-14 15-19 12-16 12-15 10-16 9-12 8-10 6-8
(av.) (12.3) (17.0) (14.0) (13.5) (12.5) (10.3) (8.8) (7.0)
hege 4-T 34 2-4 3-4 5.7 61 719 78
(av.) (5.3)  (3.3) (3.0) (3.5) (5.5) (6.8) (8.0) (7.3)

Antennal bristles (ab) easily distinguished; segments VIII and IX
each with a ventral bristle. Terminal segment with 3 preapical bristles,
a pair of capltate subapical sensory setae (set. scla.) and one apical

hair-like seta.

Thorax: 494 — 608 (547)/u longs Prothorax: Pronotal ridgeg
(prnr) medially interrupted in the vsual manner. Lateral pronotal
sclerites and posttergites large, The dorsal margin of the proepls—
ternun ridge-like. Prosiernm (stnl) triangular, 31 - 40 (34)/u long;
posteriorly bounded ty the transverse, 92 - 101 (98)/u long prosterhal
ridge (stnlr). Prothoracic setae on each side: Medial pronotal setae
(mpnp) 2 ~ 4 (3+3) fes. and 1 — 3 (2.7) hus.s lateral pronotal setae
(1ps) 0 = 1 (0.9) h.s.; posttergital setae (pts) 10 - 13 (11.5) f.s. and
1 - 2 (1+7) h.s.; antespiracular dorsal setae (asds) O = 2 (1.3) h.s.
Antespiracular ventral setae (asvs) 1 — 2 (1.3) hes. Prosternal setag
(stnls) 3 - 5 (4.3) fus. and 1 - 2 (1.3) h.s. Prothoragic disc pores

on each sides Medial pronotal pores (mpnp) 2 — 4 (2.5); lateral
pronotal pores (1pp) 4 =5 (443) antespiracular dorsal pores (asdp)

H
l1-3 (2.0). Prosternal pores (stnlp) 2 -4 (3-3).
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Mesothoraxs Prescutum {prsc) 67 — 82 (73)/u long and 122 - 137
(128)/u wide, iee. the ratio 1:1.6 -~ 1.9 (1.7); prescutal ridge (pscr)
strong and prescutal suture distinct. Scutum (sct) large, with the
antero~lateral extremities heavily sclerotized and with a longitudinal
median narrow membranous area. The scutum 110 - 128 (119)/u long,
the ratlo lengths of prescutum to scutum being 131.5 — 1.8 (1.6).
Prealare (pra), prealar ridge (prar) and triangular plate (tp) well
developed. Scutellum (scl) 52 - 58 (55)/u long and 101 -~ 116 (107)/u
wide, the ratio being 1l:l.9 - 2.0 (1.94) and the ratio its length to the
length of scutum 1:2.1 = 2.2 (2.17). Anterior and posterior postalar
ridges well separated. Mesopleuron: Mesopleural ridge (p1r2)
interrupted above the coxal artioulation; mesopleural apophysis and
pleural wing process (pwp2) well developed; Dbasalare strong.
Subepisternal ridge (sec), mesepisternum (eps2), mesepimeron {epm2) and
lateropleurite (lpl) typical of the family. Mesosternum: Baslsternum
(stn2) 131 - 156 (143) m long and 168 ~ 198 (177)/u wides marginal (mr)
and precoxal ridges (per2) well developede Mesothoracic spiraocles
(sp2) 18 - 21 (20)/u wide at opening, with a 34 - 40 (37)/u long
supporting bar. Mesothoracic setae on each side:  Prescutal setae

(pscse) 5 = 7 (6.0) hess; scutal setae (sctse) usually in two groups,
the anterior including 3 - 5 (3.3) h.s. and the posterior with 4 ~ 5
(4.3) slightly longer setae; scutellar setae (scls) 2 = 3 (2.7) hes.
Tegular setas (tegs) 3 - 4 (3.3) h.s.; postmesostigmatal setae (pms)

13 - 19 (16.8) fos. and 1 = 4 (2.8) h.s. forming on both sides a
transverse band. Baslsternal setae (stn2s) 10 = 13 (11.5) hese, mostly
arranged along the median longitudinal area. Megothoraclc disc pores:
Mesospiracular pores 0 — 1 (0.5) behind each spiracle; one postmesostig-
matal pore (pmp) always present medially anterior to the marginal ridgs

of the basisternum.

Motathoraxs Metapostnotal sclerites (pn3) and metapostnotal ridge

(pn3r) well developed; pleural ridge (plr3), pleural wing process,
mesepisternum (eps2) and mesepimeron well developed. Precoxal ridge
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(per3) and metasternal apophysis (sta) strong. Metathoracic spiracle

(sp3) identical with the mesothoracic. Metathoracic setae on each

sides Metatergal sctae (mts) 2 = 5 (3+8) Tuse and 3 = 4 (3.7) hesa;
metapleural setae (mps) 8 - 10 (8.8) f.s. and 0 - 2 (0.5) hesas
postmetastigmatal setae (epsBs) 3-4 (3.5) f.s« Anterior metasternal
setao (amss) 7 - 12 (9.3) fus. and 2 = 3 (2.6) hes. forming with their
partners of the other side a transverse bandjy posterior metasternal
setae (pmss) O = 1 (0.8) f.s. and 0 = 1 (0.5) hes. forming a transverse
irregular row. Metathoracic disc pares: Metaspiracular pores absents
anterior and posterior metasternal pores (amsp & pmsp) O = 1 (0.8) and

0-1 (0.5) on each side respectivelye.

Wings: Membrancus; length 882 ~ 1022 (938)/u and width 350 - 420
(378)/u. Axillary and additional wing sclerites well developeds The
wings with 3 - 4 (3.2) hair-like alar setae (als) and a compact row of
3 - 4 (3.2) minute circular sensoria (sens.) Hamulohalterae (r) 67 -
82 (76)/u long and 15 ~ I8 (17)/u wide; with one, 43 - 49 (46) apleally
hooked seta, i.e. the ratio lengths of the seta to the hamulohaltera
1:1e4 - 1.8 (1.7).

Legss  Well developed and moderately long; the ratlo length of the
hind leg to the total length of the body 1:2.0 - 2.1 (2.02). Coxa and
trochanter about 48 and 24/u wide respectively; the latter with the
basal part longer than the distal and with 3 circular sensilla on each
side; differentiated apical sctae absent. Femur about 40/u wide;
that of the fore-~leg usually shortest but sometimes equal to that of the
middle leg; the ratio width to length of the hind femur about 1:4.T.
Tibia about 24/u widey with 2 apical stout spurs and 4 - 6 smaller
spines; the ratio lengths of femur to tibla of the fore-leg 1:1 — l.l
(1.03). The tarsus about 21/u wides with a pair of apically kmnobbed

tarsal digitules. Claw gradually tapering to a pointed end, 24 - 3Q




(27)/«1

longs
digitules (udgt).

with a palr of fine,

about 14/u

setae on each are given in the following table:
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long ungual
The lengths of the leg sepments and the number of

Fore-leg Mddle leg Hind leg
length in m 40-46 (43) 40-46 (43)  43~49 (46)
Coxa fese 816 (12.0) 9-15 (11.3) 10-17 (13.0)
hes. 6-10 (7.8) 7-10 (8,3)  7-9 (8.3)
length in Ve 58-61 (59) 58-61 (59) 61-67 (64)
Troch~ fese 4 -5 (4.3) 4 -5 (4e3) 4 ~5 (4.8)
anter . ., 4 - 6 (5.0) 4 -7 (5.3) &-6 (4.8)
length in M 168-183 (174) 171-186 (177) 177-195 (186)
Femur f.s. 29-34 (31.0)  28-35 (32.0) 36-48 (40.0)
h.s. 8-13 (10.0) 8-12 (9.3)  7-14 (9.8)
length in m 183-192 (189) 195-207 (201) 229-244 (238)
Tibia f.s. 33-43 (39.0)  38-46 (41.8) 48-60 (53.0)
hese. & -8 (7.0) 6 ~ 10 (8.3) 8 - 10 (9.0)
length in m 73-79 (76) 73-79 (76}  76-82 (79)
PTarsus f.s. 10-16 (14.0) 10-16 (13.3) 12--18 (15.0)
hegs 8-12 (9.8) 8-13 (10.5) 8-14 (11.3)

Total length of leg in/u

558-577 (567)

567-595 (583)

628-656 (644)

Abdomen:
tergite of segment I smallj

sclerotizeds Sternite of segment VIII 1ll-defined.

403 ~ 433 (418)/u

long and 266 - 304 (281)/u

wide. The

those of segments VIII and IX + X wall

Ostioles (ost)

large and prominent, 43 - 49 (45)/u long at orifice. Abdominal setae:
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Dorsal and ventral setas (ads & avs) segmentally arranged in transverse

bands; pleural setae (aps) in lateral groups. Abdominal disc pores:

Pleural pores (app) only presenty these comparatively mumerous on
segments I and VII and fewer on segments II to VI. In the following
table the number of abdominal setae and pores on each side of the median

line are givent

I IT IIT Iv v VI VII VIII

fege 23 2-3 2-3 3-4 3=-4 3-4 2- 2-4

(2.5)  (2.7) (2.7) (3.71) (3.3) (3.6) (3.4) (2.5)

(ads) h.s. 2-3 3-4 3-4 3-4 3I~4 2-3 2-3 2-4
(2.9) (3.3} (3.5) (3.4) (3.2)  (2.8) (2.9) (3.2)

fo8. 4 =~ 1l - 1 -2 l1 -2 1-3 1=-2 1=-2 4~6

Gos) (230 (1) (103 (L8 (13) 6u5) (5.3)
(aps) hese 1 =3  (4.0) (5.0) (5.0) (5.0) 5 =6 (5.0) *142-4
(1.8) (5.3) (3.3)

fose - 4 - 4-6 3-5 3-4 2-3 0
(3-9? (4.6) (4.0) (3.3) (2- ? (2.2}

(avs) hese = 1-2 2-3 (2.00) (2.0) (2.0 (2.0) o0

(app) 3-6 1=2 1-2 1-2 1-2 1=3 3=-4 0
(4.3) (1.3) (1.3) (2.5) (1.5) (1.8) (3.8)

#A cgonsplouously longer seta.

Glandular pouch (gp): Well developed; setae of the glandular pouch
(g18) comprise a pair of 336 - 366 (354) m long tail setae (ts) and one
seta of medium length, 64 - 79 (73)/u long; +the ratio length of the tail
setae to the total length of the body 1:3.4 = 4.0 (3.7).
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Genital segment: Comparatively large; +triangular in dorso—

ventral view. The §jxlg.(st) more or less straight in lateral view;
apically roundeds The penial sheath (ps) 183 - 214 (198) m long and
104 - 107 (105)/u wide, i.c. the ratio length to width 1.7 ~ 2.1 (1.9}
:1, and the ratio its length to the total length of the body 13643 ~
6.9 (6.6). Basal ridge of the penial sheath (brps) and its projection

(pr) well developed; process of the penial sheath absent. Aedeagus

(aed) comparatively long and slender, anteriorly reaching the cavity of
abdominal segment VII and tapering to a sharply pointed tip, Setas of
genital segment (gts) on each side: Dorsally, 3 small hair-like setae
always present near the base of the (st); ventrally, 10 = 15 (12.3)
much finer setae scattered on the penial sheath.

Material: 4 specimens only were available, collected by C. R.
Wallace, on Citrus, in Sarawak, during November, 1963 (received from
D. J. Williams).
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GENUS DYSMICOCCUS:

(12) DYSMICOCCUS ALAZON WILLIAMS (Plate XII, figs. 22 and 23)

Only the winged forms known. These are brown greenish with dark
red eyes. A relatively long and slender species, with short antennae
and moderately long legs. Mounted specimens 1274 — 1470 (1358)/u 1 ongs
280 — 322 (294)/u wide at mesothorax and 2632 - 3094 (2800)/u wing

expanse.

Body setae and pores: The body itself and the appendages with

numerous fleshy and hair-like setae, about 24/u long. Quadrilocular
and quinquilocular disc pores occur on the head, the thorax and the

abdomen, 6 - 9/u in diameter.

Head:  Subtetrashedron; subtriangular in dorsal and front viewss

ventral preocular depression well pronounced in lateral view. Length

from apex to postoccipital ridge 116 - 134 (125) m3 from apex to neck
168 ~ 198 (180)/u; and width across the genae 198 — 229 (214)/u.

The dorsal arm of the midcraniasl ridge slender, anteriorly separated

from other arms, and posteriorly fading out before reaching the

postoccipital ridge. Ventral (vmcr) and lateral arms well developed,

forming a Y-shaped ridge. Postoccipital ridge (por) U-shaped and

anteriorly confluent with the preocular ridges. Dorsomedial part of

the epicranium (dmep) slightly raised. Preocular + interocular ridges

well developed, posteriorly joining the postocular ridge (pocr) below

the ocellus; the ventral rudiment of the preocular ridge (procr)

indicated by a weak sclerotization. Preoral ridge (pror) slender,

Eyes: Dorsal simple eyes (dse) projecting beyond the outer margins

of the head in dorsal view; their corneae 21 — 27 (24)/u in diameter
and both separated by 101 - 116 (110)/u, f.60 3.9 = 5.3 (4.5) times
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their diameter apart. Ventral eyes (vse) slightly larger, 24 - 31
(27) Ve in diameter, and 21 - 34 (28)/u apart. Lateral ocelli (o)

large. Odpular solerites well sclerotized. Cranial apophysis with

truncate apex. Tentorial bridge slender. Dorsal hecad sctae (dhs)
oqkach side of the median line: 5 - 10 (7.3) f.s., and 6 - 12 (9.4)
h.s. anterior to postoocipital ridge; dorsal ocular setae (dos) O - 2
(1.1) f.s.; genal setae (gs) 7 - 15 (10.9) f.s. and 3 = 7 (4.0) h.s.
Ventral head setae (vhs) on each side: 3 - 5 (4.1) h.s. in a longitudi-
nal irregular row between the ventral eyes; 10 - 16 (12.2) f.s. and

1 - 3 (2.3) h.s. forming with their partners of the other side a

transverse band in the area of the ventral preocular dcpression;
ventral ocular setae (vos) 3 = 6 (444) fus. and 0 - 2 (0.9) hes.; =&
row of 0 - 1 (0.1)f,s. and 2 ~ 4 (2.8) h.s. present on each side of the

ventral arm of the midcranial ridge.

Head disc pores: 1 - 2 (1.1) dorsal head pores (dhp) occur near

the base of each antenna; ventral pores absent.

Antennae:s Filiform; normally l10-segmented; 586 - 499 (647)/u
long, i.e, about as long as half the body length (ratio 1:2.0 - 2.2,
av. 2.1) and shorter than the hind legs (ratio 1:1,1 - 1.3 av. 1.2).
Scape 46 - 50 (48) m long and 43 - 46 (44) m wide at basc; with 5 - 8
(5.9) h.s. Pediocel (pde) 61 - 70 (67) m long and 34 - 37 (35)/u
wide; with 14 - 20 (17.3) f.ss, 10 = 17 (13.3) h.s. and a sensillum
placodeum. Flagellum: Segment III club-shaped and longest of 211,
the ratio lengths of 3rd to terminal segments being 1.3 - 1.5 (1.4):1;
segment III about 24/u wide, the ratio its width to its length 1:3.5 =
5.0 (4.6). Segments IV to X cylindriocal, with irregular margins and
about 22 ju wide, the ratio width to length of segment IX being 1:2,5 -
2.9 (2.7). The lengths of the flagellar segments and the number of

setae on each are given in the following table:
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II1 Iv v Vi Vi1 VIII IX X

length inm 85-107 55-76 58-70 52-67 52-64 52-64 55-64 64~T6

average (98) (671) (64) (61) (58) (58) (58) (70)
f.s. 10-17 12-19 13-16 11-16 11-14 13-16 9-13 8-12
(av.) (13.5) (14.8) (14.0) (13.8) (12.7) (14.5) (11.2) (10.1)
h.s. 2-6 1-4 1-4 2-6 2-6 2-5 2-6 2-6
(av.) (4.3) (3.0) (3.2) (43) (3.71) (3.71) (4.0) (3.2)

Antennal bristles (ab) easily distinguished; segments VIII and IX

each with a ventral bristle. Terminal segment with 3 preapical

bristles, a pair of capitate subapical sensory setae (setc.scla) and

one apical hair-like seta.

Thorax: 532 - 616 (570) m long. Prothorax: Pronotal ridge
Tozex /.

medially interrupted by a weak sclerotization. Lateral pronotal

sclerites (prn) and posttergites distinct. Proepisternum with a
ridge-like dorsal margin. Prosternum triangular, 31 - 40 (37)/u
long; prosternal ridge (stnlr) 85 - 95 (92) m long. Prothoracic

setae on each side: Medial pronotal setae (mpns) 1 - 5 (1.9) f.s.
and 1 - 3 (1.6) h.s.; lateral pronotal setaec (1ps) 1 - 2 (1.3) h.s.;
posttergital setae (pts) 3 - 9 (5.9) f.s, and 1 - 2 (1.2) h.s.;
antespiracular dorsal setaec (asds) 1 - 2 (1.2) h.s. One, hair-like
antespiracular ventral seta (asvs) always present. Prosternal setae
(stnls) 1 - 4 (1.8) f.s. and 1 - 3 (1.6) h.s. Prothoracic disc pores

on each side: Medial pronotal pores 2 - 4 (2.7); lateral pronotal

pores (1pp) 4 - 6 (5.1); antespiracular dorsal pores (asdp) 1 - 3.
(1.9). Prosternal pores 1 - 3 (2.0).
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Mesothorax: Pregoutum (prsc) 79 - 98 (85) m long and 116 ~ 143
(131) /o wide, the ratio being 1:1.4 - 1.6 (1.5); laterally bounded

by the prescutal ridge and posteriorly by the prescutal suture.
Scutum (sct) heavily sclerotized antero~laterally, with a median

longitudinal narrow membranous areas; scutum 107 - 128 (116) ju long,
i.e. the ratio lengths of presoutum to scutum 1:1,3 - 1.5 (1.4).
Prealare, prealar ridge (prar) and triangular plate (tp) well developed.
Scutellum 52 - 70 (61) /2 long and 92 -~ 110 (101) /e wide (ratio 1:1.6 -
1.7 av. 1.65, and the ratio its length to the length of soutum 1:1.8 -
2.1, av. 1.9). Anterior and posterior postalar ridges (apar & ppar)

separated. Mesopleuron: Mesopleural ridge (plr2) interrupted ebove

the coxal articulation; mesopleural apophysis, mesopleural wing process,

subepisternal ridge (ser) well developed; basalare stout;

mesepisternum (eps2), mesepimeron distinct; lateropleurite
narrow. Mesosternum: Basisternum (stn2) 143 - 186 (156)/u leng and
177 - 192 (186)/u wide; bounded by the ginal and the prepoxal ridges

(per2). Mesothoracic spiracles 18 - 21 (20)/u wide at opening, with

a 37 = 46 (40) m long supporting bar. Mesothoracic setae on each side:
Prescutal setae 3 - 5 (4.1) hes.; scutal setae 4 - 6 (4.8) h.s.;
scutellar setac 4 - 7 (5.1) h.s. Tegular setae 1 - 2 (1.4) h.s.
Postmesostigmatal setae (pms) in two groups, 3 - 7 (4.6) f,s. and 1 - 4
(2.1) h.s. behind each spiracle, and 3 -~ 9 (6.1) f.s. and 1 - 3 (1.9)
h.s. separated medially. Basisternmal setae (stn2s) 9 - 16 (11.9) h.s.
Mesothoracic disc pores: Mesospiracular pores O - 1 (0.2); postmeso-
stigmatal pores absent.

Metathorax: Metapostnotal sclerites (pn3), metapostnotal ridge
(pn3r) and metapleural structures well developed and typical of the
family. Metathoracic spiracles (sp3) identieal with the mesothoracic.
Metathoracic setae on caoh side: Metatergal setae (mts) 1 - 5 (2.7)
f.s. and 2 ~ 6 (4.7) h.s.; metapleural setae (mps) 2 - 8 (4.8) f.s.
and 1 - 3 (1.4) h.s. Anterior metasternal setae (amss) 3 - T (5.3) f.s.
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and 2 - 6 (3.4) h.s. in a median group; posterior metasternal setae

(pmss) 0 ~ 2 (1.3) f.s. and 1 - 4 (1.8) h.s. usually in a transverse
irregular row. Metathoracic disg pores: Metaspiracular pores (sp3p)

0 - 2 (0.9); anterior metasternal pores (amsp) O - 1 (0.4); posterior

metagternal pores absent.

Wings: Hyaline; 1190 - 1400 (1274)/u long and 406 - 532 (448)/u
wide. Axillary and additional sclerites well developed. Wings with

1 - 4 (2.2) hair-like alar setae (als) and 2 minute circular spesoria
(sens.). Hamulohalterae (h) 73 - 82 (76)/u long and 15 - 18 (16)/u wide;
with a 49 - 61 (55)/u long apically hooked seta, i.e. the ratioc length

of seta to the length of hamulohsltera 1:1.3 - 1.5 (1.4).

Legs: Moderately long and slender; the ratio length of the hind
leg to the total length of the body 1:1.7 - 2.0 (1.8). Coxa and
trochanter about 52 and 24/u wide respectively; the latter with the basal
part longer than the distal and with 3 circular sensilla on cach side;
differentiated long apical setae sbsent. Femur about 37/u widejy that of
fore-leg shortest and that of hind leg longest; the ratio width to length
of the hind femur 1:5.8 - 6.4 (6.1), Tibia about 22/u wide, with 2
apical spurs and 3 - 5 smaller spines; the ratio lengths of femur to
tibia of fore-leg 1:1.0 -~ 1.2 (1.1). Tarsus about 21/u wide; with a
nair of apically knobbed tarsal digitules. Claw uniformly tapering te a
pvinted end; 27 - 34 (30)/u long; with a pair of fine, about 15/u long
ungual digitules. The following table shows the lengths of leg

segments and the number of setae on each:-
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Fore-leg Mid leg Hind leg
length in m 40-46 (44) 40-46 (44) 43-49 (45)
Coxa  f.s. 9-12 (10.4) 9-13 (11.1)  10-14 (11.2)
h.s. 7-10 (8.8) 8-14 (10.2) 10-15 (12.4)
length in /o 61-64 (63) 61-64 (63) 64-70 (68)
Troch- f.s, 1-5 (2.8) 2-5 (3.2) 3-5 (3.9)
anter s, 2-4 (3.1) 2-4 (3.6) 2-5 (4.1)
length in /o 186-211 (198)  189-217 (204) 214-235 (226)
Femur f.s. 13-19 (15.6) 19-26 (21.7) 22-31 (25.4)
h.s. 14-21 (17.3) 13-25 (20.6) 18-31 (26.1)
length in e 198-238 (214) 229-259 (241) 284-320 (299)
Tibia f.s. 20-31 (24.0)  23-36 (29.4)  32-43 (37.7)
h.s. 22-35 (26.2) 22-39 (32.2) 28-49 (40.3)
Length in m 85-92 (88) 89-95 (92) 98-107 (104)
Tarsus f.s. 8-12 (10.4) 8-12 (10.6) 9-14 (11.7)
h.s. 12-17 (14.7) 14-19 (15.5) 14-20 (17.4)

Total length of leg iq/u

616-680 (637)

662-711 (683)

741-808 (769)

Abdomen:

large and well sclerotized.
Ostioles (ost) well developed, 40 - 46 (43)

setaec:

464 - 585 (502)/u
tergites of segments I and II small;

long and 274 - 304 (289)/u
those of segments VIIT and IX + X

wide. The

Sternites ogéegment VIII ill-defined.

long at orifice,

Abdominal

Dorsal and yentral setae (ads & avs) in transverse bands;

pleural setae (aps) in lateral groups.

Abdominal dise¢ pores:

Pleural

pores (app) usually present only, but one dorsal pore was occasionally
found on segments I & II and one ventral pore occasionally on segments
IT and III.

pores on each side of the median line:-

The following table shows the number of abdominal setae and
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I II 11T Iv v VI VII VIII

fese 1 =3 1-5
(ads) (1.7)  (2.8)
htSoD-z 2-3
(0.8)  (2.7)

2.5 2-6 2-5 26 1<3
513 (s (05 (e2) (2.2

2-4 2-4 2-3 0-3
(2.8) (3.3) (2.5) (2.2) (1.8)

fu8. 0«4 O0O=-4 0=«3 0-3 0=-4 0-3 0-4 0-24
(2.2) (1.7) (1.,2) (1.2) (1.2) (1.3) (1.3) (2.7)

(%) ps.0-4 3- R B R AR I R I R i o

(2.7) (4.0 ) (4.3) (4.0) (4.3) (4.2) (2.2)
f.s. =~ 1-2 2«4 2«4 2-4 2«6 2= 1-24
- W ) o) 6o) G G (e
&%) hes. - 2-4 3-5 2-3 2-4 2-4 (2,00 0-1
° (3.2) (3-5§ (2.5) (2.7) (2.5) (0.7)
(adp) ?0:2% ?0:2% 0 0 0 0 0 0
(app) 610 0-2 0-2 0-2 ©0-1 1-3 2-4 O
(7.5) (0.3) (0,5) (0.5) (0.8) (1.5) (2.8)
(avp) 0-1 0-1 0 0 0 0 0

(0.3) (0.2)

* A slightly longer seta.

Setae of the glandular pouoh (gls) consist of a pair of 397 - 488
(424) /° long tail setae (ts) and one seta of medium length, about 49/u
long, i.e. the ratio length of the tail seteeto the total length of the
body 1:2.7 ~ 3.7 (3.2).

Genital segment comparatively small; subtriangular in dorsal view;
the style (st) slightly curving upvards in lateral view, The penial
sheath 140 - 153 (150)/u long and 82 - 95 (89)/u wide, i.e, the ratio
length to width 1.5 - 1.9 (1.7):1, and the ratio its length to the total

length of the body 1:8,7 - 10.3 (9.1)s The basal ridge of the penial
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sheath and its proje¢tion well developed; the process of the penial
sheath absent. Aedeagus (acd) relatively wide at its basal rod (bwa),

becoming narrower dorso-posteriorly towards its pointed apex;  internal
genital aperture (iga) small. Setac of the genital segment (gts) on
each side. .3 hair-like sotae always occur dorsally ncar the base of the
style; 3 = 4 (3.8) smaller sgtae and 3 - 4 (3.2) setal scnsilla present
ventrally on the penial sheath.

Material: 8 specimens examined, colleoted by the writer on
2044.1964, on a bunch of Bananasbought in a London fruit shop, imported
from the Canary Islands; the females were identified by K. Boratynski

and confirmed by D. J. Williams.
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SACCHARTCOCCUS GROUP

- GENUS_SACCHARICOCCUS¢
(13) SACCHARICOCCUS SACCHART (Ckl1l.)

Both macropterous and apterous forms of this species were available.

(A) The macropterous form (Plate XIII,figs, 24 and 25)

Living specimens light brown. A narrow and slender species,
comparatively large, with short antennae and short legs. When mounted,
total length of the body 1260 - 1400 (1316)/u, width at mesothorax
252 -~ 280 (226)/u and wing expanse 1764 — 2072 (1932)/u.

Body sebae and pores:

Antennae and legs with numerous fleshy, 21 - 27/u long setae, and a
few hair-like, slightly longer ones. The body itself with fine hair-
like setae only. Quadrilocular and occasionally gquinguilocular disc

pores always present on head, thorax and abdomen, about 6/u in diamster.

Head: Subtetrahedron; subtriangular in dorsal viewy dorso-

ventrally flattened in front and lateral views; ventral preocular

depression entirely absent. Length from apex to postoccipital ridge
122 - 137 (131) 3 from apex to neck 159 - 180 (171)/u; width across
the genae 180 - 198 (192)/u. Dorsal arm of the midcranial ridge (dmcr)

only marked by weak, slender sclerotization; sometimes short or
posteriorly extending to the level of the dorsal eyes. The lateral
arms well developed, forming together with the ventral arm, a Y-shaped

ridge. Postoccipital‘ride,(por) distinct, V-shaped and medially

interrupted at a weak point; the ridge not reaching the preocular

ridges anteriorly. The dorsomedial part of the epicranium (dmep)

weakly sclerotized and slightly raised. Preocular and interocular

ridges well developeds ventral rudiment of the preocular ridge absent.
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The dorsal part of the postocular ridge (pocr) reduced to an atrophied

arme. Preoral ridge (pror) slender.

Eyes: The dorsal simple eyes (dse) not projecting beyond the

outer margins of the head in dorsal view; their corneae 15 — 21 (18)

in diameter and both separated by 104 ~ 116 (110)/u, icee 5.0 = 7.6

(6.0) times their diameter apart. The ventral simple eyes (vse) 18 -

21 (20)/u in diameter and 21 - 31 (24)/u apart. Lateral ocelli (o)
well developed. Cranial apophysis apically truncate. Tentorial bridge
slender. Dorsal head setae (@hs): 10 -~ 14 (11.6) h.s. on each side of
the median line in front of the postocecipital ridge; each gena always

with 3 hair-like genal setae (gs). Ventral head setae (vhs) on each
side: 2 ~ 3 (2.4) hes. in a median longitudinal irregular row between
the ventral eyes; 8 - 11 (9.3) h.s. just anterior to the ventral eyes,
and forming on both sides a transverse band. The head pores: 4 - T

(5.1) dorsal head pores (dhp) present on each side near the base of the

antennae; ventral pores absent.

Antennae: Filiform; normally 10-segmented but fusion between two
adjacent segments of the flagellum seemsto be commony 412 -~ 482 (455)/u
long, i.es shorter than half the length of the hody, the ratio being
1:2.7 - 3.1 (2.9), and shorter than the hind leg, the ratio 1:l.1 —~ 1.3
(1.2). Scape (scp) 34 - 37 (36)/u long and 40 — 43 (41)/u wide at base;
with 5 = 7 (6.2) hes. DPedicel 46 — 49 (48)/u long and 31 - 34 (33)/u
wides with 8 — 16 (12.2) f.s., 6 — 10 (8.4) h.s. and a sensillum
placodeum (spl). Flagellar segments: Segment IIT club-shaped,
subequal in length to segment X, the ratio their lengths being 0.8 - 1.1
(0.9):1. The flagellar segments about 21/u wide, i.e. the ratio width
to length of segments III and IX 1:2.3 ~ 2.9 (2.6) and 1:1.9 - 2.3 (2.1),
respectively. The following table shows the lengths of the flagellar

segments and the number of setae on each:
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IIT v 1 VI VII VITI IX X

length in/u 49-61 31-40 34-40 37-46 43-49 43-55 43-49 55-61

(av.) (55) (36) (38) (43) (47) (49) (48) (58)
a8, 5-9 5-10 5~-10 6-13 9-17 8-16 8~13 10-15
(av.) (7.2) (7.4) (7.6) (10.4) (13.4) (13.2) (11.6) (12.6)
h.g. 1-3 1-2 1-2 2-3 3-5 2-5 2-4 4~6
(av.) (1.8) (1.6) (1.2) (2.2) (4.0) (3.8) (3.4) (4.8)

Antennal bristles (ab) longer than the fleshy setae; segments VITI
and IX each with one ventral bristle. Terminal segment with 3

preapical bristles, two capitate subapical sensory setas (set. scla) and

one apical hair-like seta.

Thorax: 517 - 570 (540)/u long. Prothorax: Pronctal ridges
(prar) well developed, medially interrupted in the usual manner.

Lateral pronotal sclerites small, and posttergites comparatively large.

Proepisternum with a ridge-like dorsal margin. Progternum (stnl)
subtriangular, 49 - 58 (52) /o long and 89 - 98 (92) S wide; prosternal
ridge absent and its position only indicated by a narrow sclerotization.
Prothoracioc setae on each side: Medial pronotal setae (mpns) 3 - 5 (3.9)
hes.; lateral pronotal setae (ips) 3 = 5 (3.4) h.s.; posttergital setae
(pts) 2 - 4 (3.0) h.s.; antespiracular dorsal setae (asds) usually 5 — 7

and occasionally 9 (average 6.1 h.s.). Antespiracular ventral setae

(asvs) usually 2 and occasionally 3 h.s. (av. 2.1); prosternal setae

2 -4 (2.9) h.s. Prothoracic disc pores on each side: Medial pronotal
pores (mpnp) O - 1 (0.3); lateral pronotal pores 2 — 4 (2.6);

posttergital pores absent; antespiracular dorsal pores (asdp) 2-3

(2.1). One prosternal pore may occur on either side (ave. 0.4).
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Mesothorax: Mesoprephragma comparatively small.  Prescutum 85 -
95 (92)/u long (it is difficult to determine the actual length of the
scutum due to the absence of the prescutal suture) and 125 - 140 (134)/u
wide, the ratio length to width being 1:1.4 - 1.6 (1.5); prescutal
ridge (pser) well developed and prescutal suture absent. Scutum (sct)

heavily sclerotized anterolaterally, with a median membranous longitudi-
nal narrow area; 92 — 116 (110)/u long, i.e. the ratio lengths of

prescutum to scubum 1:l.l - 1.3 (1.2). Prealare, prealar ridge,

triangular plate, anterior and posterior notal wing processes well
developed. Scutellum (scl) 46 - 52 (49)/u long and 92 - 104 (95)
wide, i.e. the ratio its length to its width 1:1.9 — 2.1 (1.94) and the
ratio its length to the length of scutum 1:2.0 — 2.4 (2.3), Postalare

(pa) with well separated anterior and posterior ridges. Postnotal

apophysis comparatively small. Mesopleuron: Mesopleural ridge

interrupted above the coxal articulation; basalare stout.

Subepisternal ridge (ser) slender. Mesepisternum (epsZ) and mesepimeron

distinct; 1lateropleurite (lpl) moderately large. Mesosternum:
Basisternum (stn2) 134 - 159 (153)/u long and 137 - 159 (146)/u wides
the antero-median part of the marginal ridge (mr) absent; precoxal ridge

(per2) well developed. Furca comparatively small. Mesothoracic
spiracle (sp2) 18 - 21 (20)/u wide at opening, with 34 - 40 (37)/u
long supporting bar. Mesothoracic setae on each side: Prescutal setae
3 -5 (3.6)h.se; scutal setae 5 = 7 (5.3) h.s.; scutellar setae

1 -3 (2.1) hess Tegular setae (tegs) 2 — 4 (2.6) hes. Postmesostio—
matal setae (pms) 6 - 10 (7.7) h.s. in a latero-ventral group.
Basisternal setae 5 — 7 (6.1) h.s. Mesothoracic poress 1 — 2 (1.4)

mesospiracular pores (sp2p) present behind each spiracle; postmesostig-

matal pores absent.

Metathorax: Metapostnotal sclerites (pn3) and metapostnotal ridge

(pn3r) well developed. Metapleural ridge (plr3) with usual attenuation

near the middle at the point of origin of the metapleural apophysis.
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Precoxal ridge (pcr3) glender and metasternal apophyses (sta) small.

Metathoracic spiracle identical with the mesothoracic one. Metathoracic
setae on one side: Metatergal setae (mts) 4 -1 (5,1) heses

metapleural setae (mps) 1 - 3 (2.4) h.s. Anterior mebtasternal setae

(amss) 3 = 6 (4.3) h.s. forming on both sides a short transverse median

bandy posterior metasternal setae (puss) 2 - 3 (2.2) he.s. Metathora-

cic pores on each side: lMetaspiracular pores 1 - 3 (1.9); anterior

metasternal pores (amsp) usually 1 - 2 and occasionally 3 or 4 (av.1.9);

posterior metasternal pores absent.

Wings: Hyaline; 770 - 910 (854)/u long and 280 - 350 (322)/u
wide; with well developed alar lobe, axillary and additional sclerites;
also with 2 —= 4 (3.1) hair-like alar setae (als) and 2 minute circular
sensoria (sens.). Hamulohalterae (h) 64 — 70 (69)/u long and 12 - 15
(14)/u wide; with a slender ridge and one apically hooked, 40 — 46 (43)/u
long seta, i.e. the ratio lengths of seta to hamulohaltera 1:1l.4 - 1.7
(1.6).

Legs: Short and slender; the ratio length of hind leg to the total
body length 1:2.3 - 2.4 (2.38). Coxa and trochanter about 49 and 24/u
wide respectively; the latter with the basal part longer than the distal

and with 3 circular sensilla on each sidey differentiated long apical
setae absent. Femur about 40/u wide; that of the hind leg longest and
those of the front and middle legs of about the same length; +the ratio
width to length of the hind femur 1:3.8 - 4.2 (4.1). Tibia about

19/u wide; with two apical strong spurs and 2 - 4 smaller spines; the
ratio lengths of femur to tibia in front leg being 1 - 1.1 (1.06):1.
Tarsus about 18/u wide; tarsal digitules apically knobbed. Claw

wniformly tapering to a sharply pointed tip, 24 ~ 30 (27)/u longs
ungual digitules extremely fine, about 15/u long. The lengths of the

leg segments and the number of setae on each are given below:
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Front leg Middle leg Hind leg
Length in 40-43 (42) 40-43 (42) 43-46 (44)
Coxa f.s. 1-2(1.6) 1 -3 (1.8) 1 -2 (1.6)
h.s. 5 -7 (6.2) 5 -8 (7.2) 6 -8 (7.4)
length in 52-58 (55) 52-58 (55) 55-61 (58)
Troch- f.s. 1-2(1.4) 1 -2 (1.4) 1 -3 (2.2)
mter s, 3-6(4.6)  3-5(4.2) 4 -5 (4.4)
length in Ve 143-159 (153) 143-159 (153) 153-168 (162)
Femur f.s. 10-17 (12.4) 10-16 (11.6) 9-14 (12.0)
hes. 6 -9 (7.4) 5 -9 (7.2) 6 -8 (7.4)
length in 134-159 (143)  146-171 (159) 177-192 (186)
Tibia f.s. 14-17 (15.4) 12-18 (15.2) 12-19 (15.6)
he.s. 4 -7 (5.8) 4-9(6.2) 5-8(6.4)
length in m 67-70 (68) 67-70 (68) 73-76 (74)
Tarsus f.s. 3 -6 (4.6) 2 - 4 (3.2) 3 -2 (4.4)
h.s. 7 -9 (8.2) 6 -9 (7.4) 7-9(7.8)

tMﬂmmmﬁmmvwwmzmﬂ4%&5®® 528-573 (552)

Abdomen: 448 - 562 (502)/u wide.

Tergites of segments I and IT small;

Long and 243 - 274 (258) m
those of segments VIII and IX + X
large and distinct. Sternites of segment VIII weakly sclerotized.
Ostioles (ost) well developed, 40 - 46 (43)/u

Abdominal setae segmentally arranged in dorsal and ventral irregular

long at orifice.

rows; pleural setae in lateral groups. Abdominal pores: Dorsal pores

absents pleural pores (app) relatively numerous on segment I and

fewer on other segments. Ventral pores (avp) usually absent on segment

II; one, and occasionally two pores occur at least on one side of
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segments III to VII forming together a submarginal longitudinal row.
The following table shows the number of abdominal setae and pores on

each side of the median line:

I IT ITT IV I VI VII VIII
(ads) 4 -5 3-5 3-=5 3=-4 3-5 3-4 2-4 2-4
(4.3) (4.1) (3.9) (3.71) (3.9) (3.3) (3.0) (3.1)
(aps) 4-6 5-7 6-7 5-7 5-7 5=7 5=7 *L+2-3
(4.9) (5.71) (6.2) (5.9) (5.6) (5.7) (6.1) (2.3)
(avs) - 2-3 3-4 2-4 2-3 2-3 (2.00 ©
(2.2) (3.1) (2.6) (2.7) (2.4)
(app) 3-5 1-3 1-3 1-3 1-3 1=-2 (1.0) ©
° (3.9) (1 ) @) @) @) (.3)
(avp) - ~1 02 0-2 0-2 0-1 0-2 0
(o 1) (1.1) (1.1) (2.0) (0.7) (0.9)

* A slightly longer seta.

Glandular pouch (gp) small; the setae of the glandular pouch (gls)
include a pair of 305 - 336 (320)/u long tail setae (ts) and one seta
of mediun length, 40 — 55 (46)/u long, i.e. the ratio length of the
tail setae to the total length of the body 1:4.0 — 4.2 (.41).

Genital segment subtriangular in dorsal view. Style (st) apically

rounded, rather straight in lateral view. Penial sheath 131 - 150
(137)/u long and 70 — 79 (73)/u wide, the ratio being 1.8 - 1.9 (1.87)
:1 and the ratio its length to the total body length 1:9.3 — 10.1 (9.6)

Basal ridge of the penial sheath (brps) with a small projection.

Process of the penial sheath (pro) well pronounced. dedeagus (aed)

comparatively slender, with a large internal genital aperture. Setae
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of the genital segment: Dorsally, 3 hair-like setae always present
on each side near the base of the style; ventrally,5 - 6 (5.2)

smaller setae occur on each side of the penial sheath; process of the

penial sheath with 2 - 3 setal sensilla (pros).

Materials T specimens examined, collected by Mr. A. I. Ezz and
myself, on sugar cane, in Giza, Cairo, U.A.R., during the second and
third weeks of August, 1964,

(B) The apterous form (Plate XIV, figs. 26 and 27)

Living specimens not available. The males moderately robust, of
medium size, with very short antennae and comparatively short legs.
Mounted specimens 1120 - 1190 (1148)/u long and 308 - 350 (322)/u wide.

Body setae and pores:  Antennae and legs with comparatively few,
about 15/u long fleshy setae, and about 27/u long hair-like ones. The
body itself only with hair-like setae, 31 - 49/u longs eash of akrdominal
segments VI, VII and VIII also with a rather long and stout seta on each

side. Numerous quadrilocular, and occasionally trilocular pores,

about 6/u in diameter, present on the head, thorax and abdomen.

Head with a narrow truncate apex, becoming broader posteriorly as
it fuses with the thorax. Length from apex to postoccipital ridge
85 - 101 (95)/u and width across the genae 174 - 189 (180)/u. The

midcranial ridge with its dorsal, lateral and ventral arms entirely
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absent. Postoccipital rideze (por) V-shaped. The dorsomedial part of

the epicranium (dmep) well sclerotized. Ocular ridges usually present

but sometimes atrophied or absent altogether. If present, the preocular

and interocular ridges (ior) join the postocular ridge just below the

ocellus. Preoral ridge rather weak.

Eyves:  Dorsal and the ventral simple eyes absent; lateral ocelll

(o) small. Cranial apophysis comparatively small, apically itruncate.

Posterior tentorial pits minute and tentorial bridge slender. Dorsal
head setae (dhs): 9 - 12 (10.5) h.s. present on each side of the median
line anterior to the (por); each gena always with 3 hair-

like genal setae (gs). Ventral head setae (vhs) on each side: 7T - 9

(8.3) h.s. present just anterior to the level of the ocelll;

posteriorly, O - 1 (0.6) h.s. occur medially. Head pores: Dorsal

head pores (dhp) 2 - 4 (2.8) near the base of each antenna; ventral
pores absent.

Antepnae: Filiformy; 8 — segmented; 256 — 293 (275) m long, i.e.
the ratio its length to the total body length 1:3.9 - 4.6 (4.2) and the
ratio its length to the length of the hind leg 1:1.7 - 2.0 (1.8).
Scape (scp) 40 — 46 (43) long and 37 - 43 (40)/u wide at basey with
4 -5 (£.2) hes. DPedicel (pdc) 37 - 40 (39)/u long and 31 - 34 (33)/u
wide; with 4 = 5 (4e5) FesSey 4 — 8 (5.8) hes. and a sensillum
placodeum. Flagellar segments: Segment IIT club-shaped and subequal
in length to segment VIII (ratio 0.9 - 1.2, av. 1.131). Flagellar
segments about 24/u wide, the ratio width to length of segments IITI and
VII being 1:l.4 — 1.8 (1.8) and 1:1.2 - 1.3 (1.25), respectively. The
lengths of the flagellar segments and the number of setae on each are

given in the following table:
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III Iv A VI Vil VIII
Length ig/u 34-36  24-40 21-27 27-34 27-31 27-40
(av.) (40)  (34)  (24) (30)  (29)  (39)
f.q. 4 -8 1-=-5 l-3 1-4 1-~-2 1-3
(av.) (5.8) (3.0) (2.3) (2.1) (1.5) (2.3)
h.s. 1-3 3-5 4~-5 3-5 4-6 6-~-28
(av.) (2.3)  (4.2) (4.8) (4.5) (4.8) (6.6)

Antennal bristles (ab) much stouter and longer than the antennal

fleshy setae; segments VI and VII each with a ventral bristle.
Segment VIII with 3 preapical btristles, two capitate subapical sensory

setae (set. scla.) and one apical hair-like seta,

Thorax: Length from postoccipital ridge to lst abdominal segment
418 - 441 (433)/u. Prothorax: Pronotal ridges (prnr) usually weak
or atrophied but sometimes well developed; pronotal sclerites small,

Posttergites (pt) comparatively large, Dorsal margin of the

proepisternum ridge-like. Prosternum (stnl) small, triangular, 9 =

15 (12)/u long and 61 - TO (65)/u wide; prosternal ridge absent and
its position only marked by weak sclerotization., Prothoracic setae

on each side of the median line: Medial pronotal setae 3 - 4 (3.3)
h.s.; lateral pronotal setae (1ps) 7 - 9 (8.3) h.s.; posttergital
setae (pts) 3 - 4 (3.8) h.s.; antespiracular dorsal setae (asds) 5 -

7 (5+8) h.s. Antespiracular ventral setae (asvs) 3 ~ 5 (3.4) hese;
prosternal setae (stnls) 2 - 4 (2.8) h.s. Prothoracic disc pores on
one side: Medial pronotal pores (mpnp) 3 - 4 (3.8); lateral

pronotal pores 4 -~ 7 (5.3); posttergital pores absent; antespiracular
dise pores (asdp) 3 = 4 (3.3)s Prosternal pores 2 - 3 (2.2),
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Mesothorax: Largely reduced; the mesotergum represented by s

weakly sclerotized sclerite. The mesopleural ridge (plr2) atrophied;

mesepisternum  distinct and mesepimeron small., Basisternum (stn2)

weakly sclerotized and rather hard to detect; marginal and precoxal
ridges absent; the furca (f) vestigial. Mesothoracic spiracle (sp2)
18 - 21 (20)/u wide at opening, with 49 - 55 (52) m long supporting

bar., Mesothoracic setae on each side: Dorsal setae 5 = T (6.2)

h.s., forming on both sides a transverse ban3; pleural setae 4 - 5
(4.5) h.s.; postmesostigmatal setae (pms) 9 - 13 (11.3) h.s, behind
each spiracle, Basisternal setae (stn2s) 3 - 5 (4.2) h.s.

Mesothoracic pores: Hesospiracular pores (sp2p) 1 - 2 (1.5).

Metathorax: Metapleural ridge (plr3) dorsally reduced; precoxal

ridge absent. Metasternal apophyses vestigial., Metathoracic

spiracle similar to the mesothoracic. Metathoracic setae on each

side: Dorsal setae 5 - 7 (5.8) h,s.; metaplcural setae (mps) 5 - 9

(6.8) h.s,; anterior metasternal setae (amss) 2 - 4 (3.3) h.s.;

posterior metasternal setae (pms) always 2. Metathoracic pores:

1-2 (1.8) dorsal pores present on each side of the metathorax;

metaspiracular pores (spl3p) 5 - 8 (6.2) behind each spiracle;

anterior metasternal pores (amsp) 2 -~ 4 (3.1) and posterior metasternal

pores 1 - 2 (1.3) on each side.

Legs: Comparatively short; the ratio length of the himd leg to
the total body length 1:2.3 - 2,4 (2.32). Coxa about 46 and trochan-
ter about 24/u wide; the latter with the basal part longer than the
distal, and with 3 circular sensilla on each side. Femur about 37/u
wide; that of the hind leg longest and those of the front and middle
legs of about the same length; the ratio width to length of the hind
fermr 1:3.8 - 4.0 (3.9), Tibie about 20 m wide; with 2 apical
spurs (smaller spines absent); the femur of fore-leg always longer

than the tibia, the ratio being 1.2 - 1.3 (1.21):1., Tarsus about 18/u
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a pointed end, 27 -~ 31 (29)/u

long.

number of setae on each:

tarsal digitules apically knobbed.

174

Claw gradually tapering to

long: ungual digitules fine, awout 15/u

The following table shows the lengths of the leg segments and the

Front leg Middle leg Hind leg
length in n 37-43 (40) 37-43 (40) 40-46 (43)
Coxa  fese 1-3 (1.8) 1 -3 (2.1) 1-2 (1.5)
hes. 47 (5.6) 5-8 (6.8) 5-8 (7.1)
length in Ve 58-61 (60) 58-61 (60) 61-64 (63)
Troch- f.S. 0-1 (0.8) o1 (0.9) 1-2 (1.3)
anter .. 3-5 (4.1) 3-5 (3.8) 4-6 (4.8)
length in p 134-140 (137)  134-140 (137)  140-146 (143)
Ferur  f.s. 2-3 (2.8) 1-3 (2.6) 2-4 (3.1)
hes. 5-8 (6.5) 5-8 (6.9) 6-9 (7.6)
length in e 110-116 (113) 116-128 (122) 137-146 (140)
Tibia f.s. 2-4 (3.2) 2—4 (3e4) 2-4 (3.3)
hes. 6-8 (6.9) 6-9 (7.5) 7-9 (8.2)
length in m 64~70 (67) 64-70 (67) 70-76 (73)
Tarsus fes. 1-3 (2.3) 1-3 (2.6) 2-3 (2.4)
hus. 4-6 (5.3) 4-7 (6.1) 5-7 (6.4)

Total length of leg in/u 436-461 (445)

415-473 (455)

482-503 (494)

Abdomen

segment 289 - 342 (312)/u.

occurring as narrow median sclerotized areas;

Total length from lst abdominal segment to projection of

basal ridge of the penial sheath 448 - 509 (479) Ve and width at 3rd

Tergites and sternites of segments'I - VII

tergite of segment VIII
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large and that of segments IX + X distinct; sternites of segment VIII
ill-defined. Ostioles (ost) well developed, 34 - 40 (37)/u long at

orifice, Abdomlnal setae in dorsal and ventral irregular rows;

gleural\isjﬁe in lateral groups. Segments VI, VII and VIII each with
r
one considerably long and stout pleural seta on each side (nearly as

long as the tail setae of the genital pouch). Abdominal pores:

Dorsal pores (adp) usually present; pleural pores (app) always on

segments I to VI and sometimes VII; ventral pores (avp) present at

least on one side of segments II to VI and sometimes VII.,  The number

of abdominal setae and pores on each side of the median line are as

follows:
I IT I Iv v VI VII VIIT
(ads) 3-4 4-5 3-5 3-5 4-5 3-5 3-5 2-4
(3.6) (4.4) (4.2) (4.2) (4.1) (3.8) (3.8) (2.9)
(aps) 5 - 5-6 6-7 5=T7 5=T *45-6 *L4+4=5 *1+2-3
(5.3)  (5.3) (6.5) (5.8) (5.8) (5.2) (4.7) (2.8)
(avs) - 1-3 3=-4 2-3 2-4 2-3 (2.0) 0
(2.3) (3.2) (2.8) (3.0) (2.8)
(adp) 0~2 0-2 0-2 0-2 0-2 0-1 0-1 0
(0.8) (0.4) (0.5) (1.2) (0.9) (0.3) (0.3)
(2pp) 3 -5 2-5 2-5 2-3 1-3 1-2 0-1 0
(4.2)  (2.9) (2.8) (2.71) (2.1) (1.8) (0.5)
(avp) - 0-2 0-2 0-2 0-2 0-1 O0-1 0
(1.5) (1.3) (1.1) (1.3) (0.6) (0.3)
very

* A ovmiideval@y long and stout seta.

Glandular pouch smalls; setae of the glandular pouch (gls) include
a pair of 153 - 229 (180)/u long tail setae (ts), and one seta of
mediur length, 61 - 76 (70)/u long, i.e. the ratio length of the tail
setae to the total length of the body 1:5 - 7.8 (6.4). The genital
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segment identical with that of their macropterous counterparts. Penial
sheath (ps) 128 - 143 (140)/«1 long and 79 -~ 89 (82)/.1 wide, ratio

1.6 — 1.7 (1.68):1 and the ratio its length to the total body length
1:7.8 - 8.9 (8.2).

Material: 12 specimens examined, collected by B. S. Chandel, on

Sugar cane, in U.P. Bichpuri farm, Balawant Rajput College, Agra
"8 > Tlnow Utéah P‘Eadesk), ’ JP gey AZTA,

United Prov—incesk India, during the summer of 1964 (received from D. J.
Williams).
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OCTOCOCCUS GROUP:

GENUS OCTOCOCCUS:

(14) OCTOCOCCUS AFRICANUS (BRAIN) (Plate XV, figs. 28 and 29)

Only winged forms known. These moderately robust, small, with
very long antennae and long legs. Mounted specimens 882 — 1064 (966)
Ve long, 308 - 336 (322)/u wide and 2212 - 2534 (2366)/u wing expanse.

Body setas and pores: The antennae with numerocus fleshy setae,

about 24/u long, and a few hair-like ones, of about the same lengthe.
The body itself and the legs with hair-like setae only. Quadrilocular
and occasionally quinguilocular disc pores present only on the thorax

and the first abdominal segment, about 6/u in diameter.

Head: Subtetraheé:éon; subtriangular in dorsal and front viewss

the ventral preocular depression (vprd) well pronounced in lateral

view. Length from apex to postoccipital ridge 89 - 110 (101)/u H
from apex to neck 137 - 153 (146)/u; width across the genae 165 —
192 (177)/u. Dorsal arm of the midcranial ridge (dmcr) anteriorly

separated from other arms and posteriorly fading out before reaching

the postoccipital ridge. The lateral and the ventrzl arms of the

mideranial ridge well developed, forming together a Y-shaped ridge.

Postoccipital ridge (por) distinct, U-shaped and not reaching the

preocular ridges anteriorly. The dorsomedial part of the epicranium

(dmep) slightly raised. Preccular and interoccular ridges intimately

jolned; the former with a hardly indicated wventral rudiment below

the articular process. Postocular ridge (pocr) well developed and

preoral ridge (pror) slender.

Eyes: The dorsal simple eyes (dse) slightly projecting beyond the

outer margins of the head in dorsal views their cornea® 18 — 21 (20)
in diameter and separated by 92 - 119 (104)/u, iege 4ed = 6.0 (5.1)
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times their diameter apart. The ventral simple eyes (vse) 15 - 21
(18)/u in diameter and 24 -~ 31 (27)/u apart. Lateral ocelli (o)
large. Cranial apophysis comparatively short and apically truncate.
Tentorial bridge slender. Dorsal head setae (dhs): 5 — T (5.9) hese

present on each side anterior to the postoccipital ridges; each gena

always with 3 hair-like genal setae (gs). Ventral head setae (vhs)
on each side of the median line: The setae between the ventral eyes
absent; 3 — 4 (3.6) hes. in the area of the ventral preocular
depressiony; forming with their partners of the ofther side a transverse
irregular row; anteriorly 2 — 3 (2.2) hes. present on each side of

the ventral arm of the midcranial ridge. The head disc pores

entirely absent.

Antepnae:  Filiform; normally 10-segmented; 668 — 769 (729)
long, i.e. much longer than half the total body length (ratio 1:1.2 -
1.6, av. 1.3) and longer than the hind legs (ratio 1.1 - 1.3, av.
1.2:1).  Scape 43 - 49 (46) m long and 46 - 49 (47) m wide at base;
almost always with 4 and occasionally 5 h.s. (ave 4.1). Pedicel
58 - 64(61) m long and 37 - 40 (38)/u wide; with 10 — 18 (13.1) feSe,
3-8 (5.3) hes. and a sensillum placodeum. Flagellar segments
cylindrical, with irregular margins and with a few apically knobbed,
about 40/u long capitate sensory setae (set. ca). Segment III club-
shaped, longest of all and about 27 m wide, the ratio its length to
the length of segment X 1.2 - 1.4 (1.3):1, and the ratio its width to
its length 1:3.1 - 3.7 (3.3). Segments IV to X slightly narrower,
the ratio width to length of segment IX being 1:2.7 - 3.3 (3.0). The
lengths of the flagellar segments and the number of setae on each are

given in the followlng table:
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III IV A4 VI VII VIIT IX X

length 85-101 67-82 70-82 70-85 67-82 70-85 64-19  T0~73
(av.) (92)/u (76)/u (79)/u (82) m (76)/u (79)/u (73}/u (71)/u

fesoe 12-19 10-20 10-19 13-20 13-20 12-21 14-20 13-16
(av.) (15.6) (14.6) (14.1) (16.3) (17.8) (18.4) (17.9) (14.7)

h.s. 2 -4 0 0 0 0 0 0 0
(av.) (3.4) 0 0 0 0 0 0 0
set.Ca. 1-2 2-3 1-2 3-4 4-~-5 5-6 4 -6 4

(av.) (1.6) (2.7) (1.3)  (3.7) (4.4) (5.3) (5.1) (4.0)

Antennal bristles (ab) inconsiderably stouter than the fleshy setas;

segments VIIT and IX each with a ventral bristle. Terminal segment

with 3 preapical bristles and 1 - 2 apical sensilla basiconica (bs).

Thorax: 418 - 479 (448)/u long. Prothorax: Pronotal ridgss
(prnr) well develope%khough medially interrupted by a weak

sclerotization. Lateral pronotal sclerites and posttergites (pt)

distinct, The dorsal margin of the proeplsternum ridge-like,

Prosternum (stnl) triangular, 12 — 18 (15)/u long; posteriorly bounded

by the transverse, 82 - 98 (92)/u long prosternal ridge. Prothoracic

setae on each side of the median lines Medial pronotal setae absent;

lateral pronotal seta O -1 (0.3) hes.; posttergital and antespiracular

dorsal setae absent. One antespiracular ventral seta (asvs) always

present; prosternal setae almost always absent although one seta may

occur on one side (av. 0.2). Prothoracic disc pores on each side:

Medial and lateral pronotal pores (mpnp & lpp) O — 1 (0.8) and 0 - 2

(0.9) respectively; antespiracular dorsal pores absent. Prosternal

pores (stnlp) 1 — 2 (1.3).
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Mesothorax:  Prescutum (pres) 67 — 79 (73) m long and 116 - 137
(128)/u wide, the ratio being 1:1.6 — 1.9 (1.8); 1laterally and
posteriorly bounded by the prescutal ridge (pscr) and the prescutal

suture. Scutum (sct) large, well sclerctized antero-laterally and

with a median longitudinal membranous harrow area; 73 - 89 (76)
long, i.e. the ratio lengths of prescutum to scutum 1:1.0 - 1.2 (1.1).

Prealare (pra), prealar ridege, triangular nlate, anterior and posterior

notal wing processes well developed. Scutellum (scl) pentagonal in
dorsal view, 49 — 61 (55)/u long and 82 - 104 (92)/u wide, i.e. the

ratio length to width 131.6 ~ 1.8 (1.7) and the ratio its length to

the length of the scutum 131.3 =~ 1.5 (1.4). Postalare (pa) well

developed, with well separated anterior and posterior postalar ridges.

Postnotal apcophysis strong. Mesopleuron: Mesopleural ridge (p1r2)

interrupted above the coxal articulation; basalare (bas) comparatively

slender. Mesepisternum (eps2) and mssepimeron (epm?) distincts

lateropleurite narrow. Mesosternum: Basisternum (stn2) 113 - 134
(122)/u long and 189 - 232 (204) m wide; bounded by the marginal (mr)
and the precoxal ridges (pch); furca (f) well developede.

Mesothoracic spiracle 2L - 24 (23)/u wide at opening, with 40 — 46

(43)/u leong supporting bar. Mescthoracic setae on each side:
Prescutal setae 2 - 4 (3.1) h.s.; scutal setae (sctse) 4 - 6 (4.9)
h.s.; scutellar setae 2 — 3 (2.4) h.s. One hair-like tegzular seta
always present. Postmesostigmatal setae (pms) 2 - 4 (3.1) hes.

behind the spiracles, and one medially separated. Basisternal setae

(stn2s) 5 -1 (5.3) h.s. DMesothoracic disc pores: Mesospiracular

pores (sp2p) 1 - 2 (1.1); postmesostigmatal pores absent.

Metathorax: Metaposthotal sclerites well-defined and

metapostnotal ridge (pn3r) weakly developed. Metapleural ridge (plr3)

slender, attenuated at the point of origin of the metapleural
apophysisy Precoxal ridge of metathorax (pcr3) well developed and

metasternal apophysis (sta) distinct. Metathoracic spiracle similar
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to the mesothoracic. letathoracic setae on each side: Metatergal

setae (mts) always 3 h.s.; metapleural setae (mps) 0 -1 (0.4) hes.

Anterior metasternal setae (amss) usually 1 and occasionally 2 (av. 1.1

h.s.); posterior metasternal setae O — 1 (0.1) h.s. Metathoracic

pores: one metaspiracular pore always present behind each spiracleg

anterior and posterior metasternal pores absent.

Wings: Hyaline; 966 — 1120 (1036)/u long and 392 - 462 (420)/u
wide; with well developed alar lobe, axillary and additional scleritess;

2 hair-like alar setae (als) and 2 minute circular sensoria (sens.)
always present. Hamulchalterae 79 - 85 (82)/u long and 18 - 21 (19)/u
wide; with a 52 - 61 (55)/u long apically hoocked seta, i.e. the ratio
lengths of seta to hamulohaltera 1:1.4 — 1.6 (1.5).

Legss  Comparatively long and stout; the ratio length of the hind
leg to the total body length 1:1.5 — 1«7 (1.6). Coxa about 55 and
trochanter about 27/u wides the basal part of the latter longer than
the distal, with 3 circular sensilla on each side; the trochanter also
with a differentiated long apical seta (ase). Femur about 40/u wides
that of the fore-leg longest and that of the middle leg shortest;
the ratio width to length of the hind femur 1:3.7 - 4.2 (4.0). Tibia
about 24/u wide; with 2 apical strong spurs and 2 - 3 smaller spines;
in fore-=legs the femur usually shorter and sometimes as long as the
tibia, the ratio their lengths being 1:1 - 1.1 (1.06). Tarsus about
21/u wide; tarsal digitules apically knobbed, about 37/u long. Claw

gradually tapering to a pointed end, about 24/u long; ungual digitules
fine, about 12/u long. The following table shows the lengths of the

leg segments and the number of setae on ecach:
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Fore-leg Middle leg Hind leg
length in m 43-49 (46) 43-49 (46) 46-52 (49)
Coxa  h.s. 8-12 (9.3) 8-13 (10.4) 9-12 (10.5)
Troch— leneth in /o 58-67 (61) 58-67 (61) 61-70 (66)
anter h.s. 4~6 (4.8) 4-7 (5.2) 5-7 (5.4)
length in m 162~174 (168) 143159 (153) 150-165 (159)
Fermur h.s. 19-25 (21.3) 14-20 (17.2)  15-21 (17.8)
length in e 162-189 (177) 177-211 (189) 198-232 (214)
Tibia hese 20-27 (23.5) 21-29 (24.7) 23-30 (27.1)
length in m 76-82 (19) 76-82 (79) 79-85 (82)
Tarsus h.s. 13-18 (15.4) 15-18 (16.9) 16-20 (18.1)

Total length of leg iq/u 522-580 (555) 525~586 (555)

561~619 (592)

Abdomen: 266 — 334 (296)/u

tergites of segments I and II smallg

long and 289 — 327 (312)/u wide. The
those of segments VIII and IX + X
Sternites of segment VIIT 11l-defined. Omtioles

Abdominal setae in dorsal and ventral segmental rowss

large and distinct.

entirely absent.

pleural setae in lateral clusters. Abdominal pores: Dorsal and

ventral pores absent; pleural pores (app) only occur on segment I.

The number of abdominal setae and pores on each side, as follows:



184

I I1 IIT Iv v VI VI VIII
ads -3 3-4 3-4 3-4 3-4 3-4 2-3 1-2
(ace) %2-9) (3.1)  (3.6) (3.9) (3.9) (3.71) (2.8) (1.1)
(aps) 2-3 3-4 3-4 3-4 3-4 3-4 3-4 (1.0)
(2.6) (3.1) (3.2) (3.2) (3.5) (3.7) (3.4)
(avs) - (1.0) 1 -2 2-3 2-3 2-3 2-3 0
(1.1)  (2.1) (2.3) (2.1) (2.1)
(app) 1 - 3 0 0 0 0 0 0 0
(2.6)

Glandular pouches (gp) well developed; the setae of the glandular
pouch (gls) consist of a pair of 229 - 275 (256)
(ts), a pair of shorter setae of unequal lengths, 159 - 183 (171)
and 70 - 116 (82)/u
length to the abdominal setae, the ratio length of the tail setae to the
total body length being 1:3¢4 — 4.2 (3.8)s Genital segment small,

The style (st) rather straight in

lateral view, with a rounded apex. Penial sheath (ps) 104 - 116

(110)/u long and 76 - 92 (85)/u wide, the ratio being 1.1 - 1.5 (1.3):1
and the ratio its length to the total body length 1:8.1 - 10.0 (8.9).
"Basal ridge of the penial sheath and its projection (pr) well developed.
Aedeagus (aed) broad

at its basal rod (bra), gradually tapering dorso-posteriorly.

long tail setae

long respeotively and a short one, subequal in

subtriangular in dorsal view.

Process of the penial sheath hardly indicated.

Setae,
of the genital segment (gts) on each side of the median linet

Dorsally 4 he.s. always present near the base of the style; ventrally
2 — 4 (246) hes. occur on the penial sheath and 3 - 4 small setal

sensilla (pros) on its process.

Materials
Nolletia sp., in Colesberg bridge (over Orange River), Cape Province,
South Africa, on 26.9.1952.

10 specimens examined, collected by O. W. Richards, on
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CEROPUTO GROUP:

GENUS CEROPUTO:

(15) CEROPUTO PILOSELLAE SULC (Plate XVI, figs. 30 and 31)

Macropterous forms only knowns these narrow and slender, of
meditm sirce, with comparatively very long antennae and moderately long
legs. Mounted specimens 938 -~ 1260,(1106)/u long, 266 - 322 (294)/u
wide at mesothorax and 2254 - 2506 (2366)/u wing expanse.

Body setae _and pores: The body and the appendages with numerous

hair-like setae; fleshy setae entirely absent. The antennal setae
about 6l/u long, the body setae about 24/u long and the leg setae of
intermediate lengths GQuadrilocular and occasionally quinquilocular

disc pores present on head, thorax and abdomen, about 6/u in diameter.

Head: Subtetrahed:?on; subtriangular in dorsal anhd front views;
ventral preocular depression well pronounced in lateral view. Length

from apex to postocecipital ridge 98 ~ 122 (104) ms . from apex to neck
143 = 165 (153)/u; width across the genae 159 ~ 198 (180)/u. The
dorsal arm of the mideranial ridge absent though its position marked ty

a weak sclerotization; anteriorly continuous with the ventral arm and
posteriorly fading out before reaching the postoccipital ridge. The
lateral and the ventral arms well developed. The position of the

postoccipital ridge (por) indicated by slender, U-shaped sclerotization,

anteriorly confluent with the preocular ridges. The dorsomedial part

of the epicranium (dmep) well sclerotized and slightly raised.

Preocular ridge (procr) widely separated from the postocular ridge

(poer); interocular ridge absent; preoral ridge slender.

Eyest The dorssl simple eyes (dse) projecting beyond the outer
margins of the head in dorsal view; the dismeter of their corneae 15 -

21 (17)/u, and separated by 107 - 137 (122)/u, 1e€e 5.4 ~ 9.0 (6.9)
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times their diameter apart. The corneae of the ventral eyes (vse) of
about the same size or somewhat larger, 15 - 21 (19)/u in diameter and
31 - 46 (37)/u apardt, The lateral ocelli well developed, attached to

the postocular ridges by means of a short sclerotized arm.  Ocular

sclerites (ocs) large. Cranial apophysis (ca) apically truncate;

tentorial bridge slender. Dorsal head setae on each side: 8 - 11

(9¢7) h.s. anterior to the postoccipital ridge; each geha almost
always with 3 and occasionally 2 (av. 2,8) hair-like genal setae (gs).
Ventral head setae (vhs): 1 - 2 (1.5) hes. in a longitudinal median
row between the ventral eyes; 6 — 9 (7.0) h.s. in the area of the

ventral preocular depression forming with their partners of the other

gide a transverse band; anteriorly 2 - 3 (2.8) h.s. present on each

side of the ventral arm of the midcranial ridge. Head disc pores:

Dorsal pores absent; one ventral pore (vhp) always present on each
side.

Antennae: Filiform; 10-segmented; 760 - 970 (878) e long, i.e.
much longer than half the body length (ratio 1:1.2 - 1.3, av. 1.25) and
longer than the hind legs (ratio 1.2 - le4, av. 1e3:1). Scape 46 -

52 (49)/4 long and 43 - 47 (46)/u wide at base; always with 4 h.s.
Pedicel 58 — 64 (61)/u long and 31 - 37 (34)/u wide; with 8 - 16

(11.3) h.s. and a sensillum placodeum. Flagellum: Flagellar segments
cylindrical, with irregular margins and about 21/u widee Segment III
longest of all, the ratio its length to the length of segment X 1.6 -
2.1 (1.8):1 and the ratio width to length of segments III and IX 1l:5.4 -
7.1 (6.4) and 1:3.6 - 4.5 (4.2),respectively. The following table
shows the lengths of the flagellar segments and the number of setae on

each:
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IIT Iv \'4 Vi VIT VIIT IX X

length 116-153 95-131 92-119 76-113 73-95 67-85 70-82 61-85
in

(av.)  (137) (113) (1071)  (98) (85) (76) (76) (16)

hese  17-28 10-18 10-15  9-14 9-13 9-12 8-15 12-18
(av.) (22.8) (14.1) (12.5) (11.0) (10.7) (20.1) (11.1) (15.6)

Antennal bristles (ab) inconsiderably stouter than the antennal
setae and slightly shorter; segments VIII and IX each with one ventral
bristle, Segment X with three preapical bristles and 2 - 3 preapical

sensilla bagiconica (bs). Capitate, apically knobbed setae entirely

absent.

Thorax: 388 - 479 (433)/u long. Prothorax: Pronotal ridges
well developed though medially interrupted. Lateral pronotal sclerites

and posttergites (pt) small. The dorsal and the ventral margins of
the proepisternum with ridge-like sclerotizations (fig. 31); propleural
ridge short. Prosterhum (stnl) triangular, 24 - 31 (27)/u long;
posteriorly supported by the transverse, 82 - 98 (89)/u long prosternal

ridge (stnlr). Prothoracic setae: Medial pronotal, lateral pronotal,
posttergital and antespiracular dorsal setaec all absent; one hair-like

antespiracular ventral seta (asvs) always present on each side.

Prosternal setae usually absent, but one seta was found on one side of

one specimen (ave. 0.1). Prothoracic pores on each side: Medial

pronotal pores (mpnp) 2 - 4 (3.1); lateral pronotal pores (lpp)

1 - 2 (1.3); antespiracular dorsal pores absent. Prosternal pores

(stnlp) usually 1 - 2 and sometimes absent altogether on one side
(av- 1-1)0
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Mesothorax: Prescutum (prsc) triangular in dorsal view;
76 - 98 (85)/u long and 92 - 119 (104)/u wide, the ratio being l:l.l -
1.3 (2.2). Prescutal ridges (pscr) well developed and continuous
postero-medially replacing the prescutal suture. Scutum very short and
evenly sclerotized; 27 - 46 (37)/u long, i.e. the ratio lengths of
prescutum to scutum 2.0 - 3.2 {2.3}:1, Prealare (pra), prealar ridge,
triangular plate, tegula, anterior and posterior notal wing processes
well developed. Scutellum (scl) pentagonal in dorsal view; 58 - 73
(64)/u long and 79 - 110 (92)/u wide, i.e. the ratio its length to its
width 1:1.3 - 1.5 (1.4) and the ratio its length to the length of
scutum 1.4 - 2,2 (1.8):1. Postalare (pa) with well separated anterior
and posterior postalar ridges. Postnotal apophysis strong.
Mesopleuron: Mesopleural ridge (p1r2) interrupted above the coxal
articulation; basalare camparatively slender. Mesepisternum (eps2)

and mesepimeron well defined; lateropleurite (1p1) moderately large.
Mesosternum: Basisterhum (stn2) 101 - 128 (116)/u long and 162 - 198
(180)/u wide; the marginal (mr), precoxal ridges and the furca well
developed. Mesothoracic spiracles 21 — 24 (23)/u wide at opening,
with a 37 - 43 (40)/u long supporting bar. Mesothoracic setae on each

side of the median line:  Prescutal setae usually 2 and occasionally
3 hes. (av. 2.2); scutal setae (sctse) 4 =5 (4.5) heses
scutellar setae 1 - 2 (1.3) h.s., Tegular setae 1 - 4 (2.5) h.s.
Postmesostigmatal setae (pms) 3 - 5 (3.7) h.s. in a latero-ventral

group and absent medially. Basisternal setae (stn2s) 6 - 8 (7.2) h.s.

Mesothoracic disc pores on each side; Mesospiracular pores 1 - 2
(1.6); postmesostigmatal pores (pmp) 1 - 2 (1.2) submedially.

Metathorax:s Metapostnotal sclerites (pn3) distinct and

metapostnotal ridge (pn3r) weakly developed. Metapleural ridge (plr3)

attenuating near the middle; with a small metapleural wing process.
Precoxal ridge of metathorax {pcr3) weakly developed; metepisternum,
metepimeron and metasternal apophysis (sta) distinet. Metathoracic

spiracles identical with the mesothoracic. Metathoracic setae on
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each side: Metatergal setas (mts) 2 — 3 (2.5) h.s.; metapleural setae
0 -1 (0.1). Anterior metasternal setae always one and posterior
metasternal setae O — 2 (0.9) h.s. Metathoracic disc pores on each
sides Metatergal pores (mtp) 1 - 2 (1.3); metaspiracular pores (sp3p)
1 -2 (1.1). Anterior metasternal pores (amsp) 1 - 2 (1.3) and

posterior metasternal pores O — 1 (0.4).

Wings: Hyaline; 1008 - 1134 (1078)/u long and 378 ~ 448 (406)/u
widey axillary, additional sclerites and alar lobe well developed; with
2 —= 3 (2.8) hair-like alar setas (als) and a compact row of 2 minute
circular sensoria (sens.) Hamulohalteras (h) 79 - 98 (85) m long and
21 - 24 (23)/u wide; with a weak ridge and a 49 — 55 (52)/u long
apioally hooked seta, 1.s. the ratio lengths of seta to hamulohaltera
1:1.5 - 1.9 (1.7).

Legs: Well developed and moderately long; the middle legs shortest
and the hind legs longest; the ratio length of the hind leg to the
total body length 1:1.5 - 1.7 (1.6). Coxa about 49 and trochanter
about 24/u wides the basal part of the latter longer than the distal
and with 3 circular sensilla on each side; differentiated long apical
setagabsent. Femur about 34/u wide; that of the fore-leg longest and
that of the middle leg shortest; the ratio width to length of the hind
femur 1:4.7 = 5.8 (5.1). Tibia ebout 21/u wide; with 2 apical spurs;
in fore-leg the femur shorter than the tibia, the ratio their lengths
1:1.2 - 1.4 (1.3). Tarsus about 18/u wide; tarsal digitules absent.
Claw uniformly tapering to a sharply pointed apex; 27 ~ 34 (31)/u long;
ungual digitules fine, about 12/u long. The following table shows the
lengths of the leg segments and the number of setae on eachs
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Front leg Middle leg Hind leg
length in m 40-46 (43) 40-46 (43) 43-49 (46)
Coxa  hes. 11-14 (12.8) 11-15 (13.2) 13-16 (13.8)
Troch- length in/u 55-61 (58) 55-61 (58) 58-64 (61)
anter
h.s. 5-8 (6.7) 5-8 (6.8) 6-9 (7.3)
length in/u 174-217(198) 153-201(180)  159-211(186)
Femur  hes. 34-42 (36.8) 26-35 (30.9) 27-38(30.4)
length inm 235-290(256) 226-284(247)  238-299(265)
Tibia h.s. 35-46 (41.1)  36-44 (39.5) 37-49 (42.4)
length in/u 89-107 (98) 89-107 (98) 92-110 (101)
Tarsus hes. 26-31 (28.8) 26~33 (29.5) 28-35 (30.5)

Total length of leg in/u

619-750(680)

589-729(653)

622~766(692)

Abdomen:

357 -.562 (464) m
tergites of segments I, IT and sometimes III smallj

VIII and IX + X distinct.

Ostioles (ost) ill-defined.

long and 258 - 304 (281)/u wide. The
those of segments

Abdominal setae:

Dorsal and ventral setae (ads & avs) in transverse irregular rows;

pleural setae (aps) in lateral groups.
(app) always ocour on segments I to VIj

(avp) also usually present.

Abdominal pores:

Pleural pores

are given in the following table:

dorsal (adp) and ventral pores

The number of the abdominal setae and pores
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I IT IIT Iv v VI Vi VIII
(ads) 2~-4 3-5 3-5 3=-4 3-4 3-4 3-4 (2.0)
(2.9) (3.5) (3.9) (3.8) (3.7) (3.2) (3.3)
aps) 1 -2 -3 3-4 3-4 4-5 4-5 3-4 (3.0)
(e (1.6) %2-7? (3.5) (3.8) (4-1§ (4. ? (3.3)
(avs) - (1.0) 3 - 3-4 2-3 2-3 (2.0) 0
(3.6) (3.7) (2.8) (2.2)
(adp) 0-1 1-2 1-2 0-2 0-1 0-1 0=1 0
(0.6) (1.2) (1.1) (1.1) (0.9) (0.9) (0.8)
(app) 3-5 1-2 (1.0) 1 -2 (1.0) (1.0) © 0
(4.1) (1.1) (1.1)
(avp) - 0-2 0-2 0-1 0-1 0-1 0 0
(0.6) (0.7) (0.5) (0.3) (0.1)

Glandular pouches well developed, occurring on each side of

segments VIT and VIII. Setae of the glandular pouch of segment VII
include a pair of 168 = 207 (177) m long tail setae (ts); those of
segment VIII include a pair of 189 - 223 (204)/u long tall setae and one
seta about as long as the gbdominal setae, i.e. the ratio length of the
tail setae of segment VIIT to the total body length 1:4.7 — 6.4 (5.4).

Genital segment comparatively small; style (st) rather straight in
lateral view, with rounded apex. Penial sheath (ps) 92 - 107 (98)/u
long and 49 - 61 (55)/u wide, i.e. the ratio length to width 1.6 - 2.1
(1.8):1 and the ratio its length to the total body length 1:10.2 —
12.6 (11.3). Basal ridge of the penial sheath (brps) slender and its
projection smalls Process of the penial sheath absent. Aedeagus
(aed) comparatively stout and short. Setae of the genital sesment

(gts): Dorsally 3 h.s. always present on each side near the base of
the style; ventrally the setae of the genital segment absent, but O - 3
(1.1) setal sensilla occur on each side of the penial sheath.

Material: 10 specimens examined, collected by N. Mitin-Muzina, on
Fragaria vesca, in Belgrade, Yugoslavia, on 30.9.1961.
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GENUS CENTROCOCCUS:

(16) CENTROCOCCUS INSOLITUS (GREEN) (Plate XVII, figs. 32 and 33)

Macropterous forms only knowns these moderately robust, large,
with comparatively very long antennae, long and slender legs. When
mounted, the total length of the body 1302 - 1512 (1386)/u, the width
at mesothorax 350 - 392 (378)/u and the wing expanse 3136 - 3556 (3374)/u.

Body setae and pores:t The antennae with numerous, about 60/u long

fleshy setae and a few much shorter, about 24/u long hair-like oness
the legs also with fleshy (about 40/u long) and hair-like setae. The
body itself with hair-like setae only. Quadrilocular and occasionally
trilocular disc pores present on the head, thorax and abdomen, about

6/u in diameter.

Head: OSubtetraheiron; subtriangular in dorsal and front views;
ventral preocular depression well pronounced in lateral view. Length
from apex to postoccipital ridge 128 - 146 (137)/u; from apex to neck
183 -~ 201 (192)/u; width across the genac 211 -~ 238 (220)/u. Dorsal
arm of the midcranial ridge (dmer) distinect, anteriorly continuous with
the short ventral arm and posteriorly meeting the postoccipital ridge.
The lateral amms only indiocated by weak sclerotization. The postocci-

pital ridge (por) U-shaped, anhteriorly confluent with the preocular

ridges. The dorsomedial part of the epicranium (dmep) well sclerotized

and slightly raised. Preocular ridge (procr) well developed and

completely separated from the postocular ridge. The interocular ridge

replaced by a short arm attached to the postocular ridge and dorsally
supporting the ocellus. Preoral ridge (pror) slender.

Eyess The dorsal simple eyes (dse) projecting beyond the outer

margins of the head in dorsal view; their corneae 27 - 34 (31)/u in
diameter and both separated by 122 - 156 (137)/u, iees 3.7 = 5.7 (4.5)
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times their diameter apart. The ventral simple eyes (vse) slightly
larger, 31 -~ 43 (37)/u in diameter and 27 - 43 (34)/u apart. Lateral
ocelli (o) well developed, dorsally supportcd by the ridge-like arm as
previcusly mentioned., Cranisl apophysis apically truncate. Tentorial
bridge slender. Dorsal head setae (dhs): 7 - 12 (9.8) h.s. on each side
of the median line anterior to the postoccipital ridge; each gena usually

with 1 - 3 genal getac (gs) but in few specimens the setae of either gena
vere absent altogether (av. 1.6), Ventral head setae (vhs) on each side:
Setaec between the ventral oycs absent; 5 - 8 (6.2) h.s. present in the
arca of the ventral preocular depression, forming on both sides a trans-
verse band; anteriorly 2 - 3 (2.3) h.s. present on each side of the
ventral arm of the midoranial ridge. The head disc porecs: One dorsal

and onc ventral head pore usually prescnt at least on one side of the

dorsal and ventral arms of the midoranial ridge (averages 0,6 and 0.9

respectively).

Antennae: Filiform; 10-segmented; 875 - 1254 (1095) u long, i.e.
longer than half the total length of the body (ratio 1:1.1 - 1.5, av.
1.3) and longer than the hind legs (ratio 1.1 - 1.3, av. 1.2:1)., Scape
61 - 64 (63) m long and 52 - 58 (55)/u wide at base; always with 4 h.s,
Pedicel 61 - T3 (67)/u long and 37 - 40 (39)/u wide; with 6 - 11 (7.3)
fu8ey 4 = 8 (5.3) hes. and a sensilluym placodeum (spl). Flagcllar
segments cylindrical, with irregular margins and about 21/u widea
Segment III longest of all, the ratio lengths of segments III to X being
le4 - 1.9 (1.6):1 and the ratio width to length of segments III and IX
563 = To4 (6.5):1 and 3.7 - 5.1 (4e4):1 respectively. In the following
table the lengths of the flagellar segments and the number of setae on

each arc givens
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III Iv v Vi Vil VIII IX X

length 128-180 101-165 98-168 92-153 85-134 82-122 T79-110 85-116
in /u
(av.) (159)  (137) (137) (128) (116) (207) (95)  (98)

f.s. 15-21  11-19 13-21 11-21 12-16 13-17 12-14 10-15
(av.) (18.3) (14.3) (17.5) (16.1) (14.6) (14.3) (13.2) (13.0)

h.s. 5-8 1-3 1-3 1-2 1-2 1-2 1-2 1-2
(av.) (1.1) (@.6) (1.9) (1.2) (1.3) (1.1) (3.2) (1.4)

Antennal bristles (ab) inconsiderably stouter than the fleshy setae.
Segments VIII and IX cach with a ventral bristle, about 31/u long.
Segment X with 3 preapiocal bristles, about 55/u long and two much shorter

ventral ones, about lg/u long, at a grecater distance from the segment's
apex; terminal segment also with a preapical gensilla basiconica

(bs). Capitate, apically knobbed sensory setae entirely absent.

Thorax: 532 - 623 (562)/u long. Prothorax: Pronotal ridges
medially interrupted as usual. Lateral pronotal sclerites (prn) and
posttergites (pt) well defined., The dorsal and the ventral margins of

the proepigternum ridge-like. Prosternum (stnl)represented by a small

plate on each side of the median line, each about IO/u long; prosternal
ridge (stnlr) 107 ~ 128 (116)/u long. Prothoracic setae on caoch side:
Medial and lateral pronotal setae usually absent, but one seta of each

was observed on one side of one specimen; posttergital setae 0 - 2 (0.5);

antegpiracular dorsal sctae absent. One antespiracular ventral scta

(asvs) always present; prosternal setae usually absent, but one seta may
oceur on ecither or both sides (av. 0.3 h.s.). Prothoracic disc pores

on each side: Medial and lateral pronotal pores (mpnp & lpp) 1-3

(averages 1,4 and 2.1 respectively); antespiracular dorsal pores absent.
Prosternal pores (stnlp) 1 - 3 (1.7).
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Mesothorax: Prescypum (prse) 122 - 162 (140)/u long and 131 - 146
(137) m wide, the ratio being 1:0.9 - 1.1 (1.0). The prescutal ridges
(pscr{#well developed and continuous medially, replacing the prescutal
suture and bounding the prescﬁtum lateroposteriorly. Scutum (sct)
comparatively very short and evenly sclerotized; 21 - 31 (27) au long,
i.e. the ratio lengths of prescutum to soutum 4.3 - 6.4 (5.1):1.

Prealare, prealar ridge, triangular plate, tegula, anterior and posterior
notal wing processes well developeds Soutellum {scl) pentagonal in
dorsal view and laterally supported by a strong additional ridge; 85 -
101 (92) m long and 131 - 143 (137) /o wide, i.e, the ratio length to

width 1:1.4 - 1.7 (1.5) and the ratio lengths of scutellum to scutum 3.0

~ 4.0 (3.3):1, Postalare (pa) with well separated anterior and posterior
postalar ridggs (apar & pper). DPostnotal apophysis strong. Mesopleuron:
Mosopleural ridge (plr2) interrupted above the coxal articulation;
basalare comparatively slender. Mesepisternum (epsz) and mesepimeron
well defined; lateropleurite moderately large, with a distinct oval semi-
membranous area. Mesosternum: Basisternum (stn2) 146 - 183 (165)/u long
and 226 - 250 (235) /e wide; the marginal (mr), the precoxal ridges

(per2) and the furca well developed. Mesothoracic spiracles (sp2) 21 ~
24 (23)/u wide at opening, with a 43 - 49 (46)/u leng supporting bar.
Mesothoragic setae on cach side: Prescubal setae (pscse) 6 - 9 (7.2)
h.s.; soutal setae (sctse) 2 - 4 (2.9) hes.; scutellar setac 1 - 2 (1.8)
h.,s. Tegular setae (tegs) 3 - 6 (4.7) h.s. Postmesostigmatal setae 1 -
3 (1.3) h.s. occurring sublaterally. Basisternal setae (stn2s) 8 - 16
(11.6) h.s. Mesothoracioc disc pores: Mesogpiracular pores (sp2p) 2 - 4

(2.6); postmesostigmatal pores absent.

Metathorax: Metapostnotal solerites. (pn3) well defined; metapost-
notal ridge (pn3r) weakly developed. Metaploural ridge (plr3) attenuated
near the middle as usual; pleural apophysis small. Precoxal ridge of
metathorax (pcr3) weakly developed and metasternal apophysis (sta) distinct.
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Metathoracio spiracles {sp3) identical with the mesothoracio. Metathora-
cic setae on each sides Metatergal setae 3 ~ 4 (3¢2) hess, metapleural
setae 1 = 2 (1.1) hes. Anterior metasternal setae (amss) 0 - 1 (0.8)
h.s.; posterior metasternal setae (pmss) O - 2 (0.9) h.s. Metathoraeig
pores on each side: Metaspiracular pores 1 -~ 2 (1.3); anterior
metasternal pores (amsp) O - 2 (1.2); posterior metasternal pores O - 1
(0.3).

Wings: Hyaline; 1400 - 1610 (1484) /2 long and 462 - 546 (504) /
wide; alar lobe, axillary and additional sclerites well developed; with
2 - 3 (2.3) hair-like alar setae (als) and a compact row of 2 - 3 (2.2)
minute cirgular sensoris (sens.). Hamulohalterae (h) 113 - 122 (119)
long and 21 - 24 (23) 7 wide; with a slender ridge and a 52 - 61 (55) 7
long apically hocked seta, i.e. the ratio lengths of seta to hamulohaltera
1:1.9 = 2.3 (2.2).

Legs: Comparatively long end slender; the middle legs shortest and
the hind legs longest; the ratio length of the hind leg to the total
length of the body 1:1.2 = 1.6 (1.4)s Coxa and trochanter about 58 and
3¥/u wide respestively; +the basal paxrt of the latter oconspicuously longer
than the distal and with 3 ociroular sensilla on each side; differentiated
long apical selae absent. Femur about 49/u wide; that of the fore-leg
longest and those of middle and hind legs subequal in length; the ratio
width to length of the hind femur 1:6.5 - 7.5 (6.9), Tibia about 21
wide; with 2 apical spurs and usually 2 smaller spines; in the fore-leg
the femur shorter than the tibia, the ratio their lengths being 1l:1.3 -
1.4 (1.33). Tarsus about 18/u wides tarsal digitules entirely absent.
Claw gradually tapering to a sharply pointed tip; 37 - 43 (40)/u long;
ungual digitules (udgt) about 12/u long. The lengths of the leg segments
and the number of setae on each are given in the following tables
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Fore-leg Middle leg Hind leg
Length in/m 49-55 (52) 49-55 (52)  52-58 (55)
Coxa  f.8. 9-13 (11.6) 10-13 (12.5) 10-14 (12.7)
hes. 2-5 (3.8) 2-4 (3.1) 3-5 (4.2)
length inm 70-76 (73) 70-76 (73)  73-79 (76)
Troch~ f.s. 4-6 (4.8) 4-6 (4.5) 4=7 (5.1)
anter  p.s. 2-3 (2.4) 2-3 (2.6)  2-4 (2.7)
length in/u 268-308 (287) 259.296 (275) 259-296(275)
Femur f.s. 28-39 (33.4) 27-36 (31,2) 28-38 (32.6)
h.s, 6-9 (7.1) 6-8 (6.9) 7-10 (7.8)
length in 351-421 (381) 351-415(372)  387-451(409)
Tibia f.s. 47-56 (51.8) 43-53 (48.2) 48-62 (57.7)
hyse 6-8 (6.7) 6-10 (8.3) 8-12 (10.4)
length in 113-131 (119) 113-134 (122) 128-150(134)
Tarsus f.s. 23-27 (24.6) 23-29 (25.1) 27-35 (32.8)
hes. 6-8 (6.9) 6-9 (7.6) 7-11 (8.3)
Total length of leg inm 888-1025 (949) 876-1016(933) 939-1074(988)

Abdomens

494 - 661 (555)/u

long and 327 - 365 (342)
tergites of segments I, II, III and sometimes IV small;
VIII and Ix + X well sclerotized.

Ostioles (ost) well developed, 37 - 43 (40)/u long at orifice.

wide. The
those of segments
Sternites of segment VIII ill-defined.

Abdominal

setae in dorsal and ventral segmental irregular rows; pleural setgg‘(aps)

in lateral groups.

ventral pores (avp) usually present.

of setae and pores on the abdominal segmentss

Abdominal pores: Dorsal (adp), pleural (app) and
The following table shows the number
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I II IIT IV v VI Vil VIII

2-3 2-3 2-3 2-3.3-4 1-3
(3.9)  (2.9) (2.9) (2.8) (2.1) (2.3) (3.8) (2.4)
aps) 3 - -6 -6 5-6 5-6 5-6 3-4

(e (3-7§ 5.8) ?5.8) %5.9) (5.9) (5.8) (3.1) (3.2)

(1.3) %2:13 (2.0  (2.0) (2.0) (2.0) 0

1 -2 1-2 0-2 0-1 0-2 O0=~1 0

(adp) 1 -3
(1.9) (1.2) (1) (0.9) (0.7) (0.8) (0.7)
a -3 0 0-1 0-1 1- 0 0
e o S O B B
(avp) - 0-2 0-1 0-1 0 0 0 0

(0.7)  (0.3)  (0.2)

Glandular pouches {gp) well developed, occurring on each side of

segments VII and VIII. Setae of the glandular pouch (gls) of segment
VII include a pair of 168 - 204 (183)/u long tail setae (ts) only; the
glandular pouches of segment VIII with a pair of 198 - 229 (214)/u long
tail setae and a short one subequal to the abdominal setae in length,
i.e. the ratio length of the tail setae of segment VIII to the total
body length 1:5.6 - 7.1 (6.5).

Genital segment comparatively small; style (st) rather straight in
lateral view, with a rounded apex., Penial sheath (ps) 107 - 116 (113)/u
long and 73 - 82 (76)/u wide, the ratio length to width being 1.3 - 1.6
(1.5):1 and the ratio its length to the total body length 1:11.8 - 13.4
(12.3), Basal ridge of the penial sheath (brps) siender and its
projection (pr) small. Prooess of the penial sheath (pro) hardly
pronounced. Aedeagus (aed) comparatively stout. Setae of the genital
gogment (gts) on each side: Dorsal setae 5 - 7 (6¢4) h.s, near the base
of the style; ventral setae 2 - 4 (2.8) hes. on tho penial sheath.

Material: 10 specimens examined, collected by H.K, Patel, on Cajanus
indicus, in India (Anand), on 14.12.1955 (received from D.J. Williams).
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GENUS NAIROBIA:

(17) NAIROBIA BIFRONS DE LOTTO (Plate XVIII, figs. 34 and 35)

Winged forms only knownj these narrow and slender, ocomparatively
large, with moderately long antennae and legs. The mounted males
1260 - 1596 (1442)/u long, 308 - 350 (336)/u wide at mesothorax and 2814
- 3528 (3248)/u wing expanse.

Body setae and pores: The fleshy setae entirely absent. The hair-
like getae present on the antennae, legs and the main parts of the body,

about 2¥/u long, The disec pores absent altogether,

Head: Subtetrahedron; subtriangular in dorsal and front views;
ventral preocular depression hardly indicated in lateral view, Length

from apex to postoceipital ridge 128 - 140 (131) m; from apex to neck
177 - 195 (186)/u; width across the genae 220 - 241 (232)/u. The
dorsal arm of the midcranisl ridge absent though marked by a narrow,

weak sclerotization; +this sclerotization continuous with those indicating

the lateral and the ventral arms anteriorly, and almost meeting the post-

ocular ridge posteriorly. Postoccipital ridge (por) distinct, U-shaped

and confluent with preocular ridges. Dorsomedial part of the epicranium

slightly raised., Preocular ridge (procr) well developed and completely

separated from the postocular ridge (poor); interocular ridge absent.
preoral ridge slender.

Eyes: The dorsal simple eyes (dse) projecting beyond the outer

margins of the head in dorsal view; their cornese 18 - 24 (21) in
diameter and separated by 125 - 162 (146)/u, 14680 5¢5 = To6 (6.9) times
their diameter apart. The corneae of the ventral simple eyes (vse)
equal or slightly larger, 21 - 24 (23)/u in diameter and 34 - 55 (46)
epart. The lateral ocelli vestigial. Oculer sclerites (ocs) large.

Cranial apophysis truncate; tentordal bridge slender. Dorsal head
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setae (dhs) on each side of the median line: The setae in front of the
postoocipital ridge in two separabie groups, 3 - 5 (4.1) h.s. anteriorly
and 4 - 6 (4.4) h.s. posteriorly; each gena usually with 2 hair-like
genal setae (gs) but 1 or 3 setae may occur on one side (av. 2.1),

Ventral head setae (vhs) on each side: One seta may occur slong the
median line between the ventral eyes (av. 0.4); 8 - 11 (8.8) h.s, forming
with their partners of the other side a transverse band in the area of the

ventral preocular depression; anteriorly 2 = 3 (2.2) h.s. present in a

longitudinal row.

Antennae: Filiform; unormally lO-segmented but cases of fusion
between two or more adjacent segments on one or both antennae very
common; 799 - 933 (894)/u long, i.e. much longer than half the body
length, the ratio 1:1.4 « 1.7 (1.6) and subequal in length to the hind
legs, the ratio 1.0 - 1.1 (1.08):1. Scape (scp) 58 - 64 (61)/u long and
52 = 58 (55) mu wide at base; always with 4 h.s. Pedioel {(pdc) 76 - 85
(79)/u long and 43 - 46 (45)/u wide; with 10 - 13 (11.6) h.s. and a
sensillum placodeum. Flagellum: Flagellar segments cylindrical, with
irregular margins and 21 -~ 24/u wide, Segment III approximately as
long as segment X, both being usually longest, the ratio their lengths
0.9 - 1.1 (1.06):1 and the ratio width to length of segments III and IX
1:3.4 - 4.2 (3.9) and 1:3.5 - 4.0 (3.7) respeotively. Apart from the
hair-like setae, the flagellar segments also with numerous apically
knobbed, capitate sensory setae (set. ca.). The lengths of the

flagellar segments and the number of setae on each are given below:
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IIT IV v VI VII VIII IX X

length
in /M 89-116 73-104 89-107 95-116 85-107 79-95 179-92 85-98

(av.) (98) (92) (95)  (ro7)  (101) (89)  (85) (92)
h.s,. 6 -9 3-6 l1 -3 3-4 2 - 4 1-3 1-21-2
(av.) (1.3) (4.4) (.90  (3.1)  (2.71) (1.1)  (1.1) (1.6)
setecas, 2 -5 2-5 7-11 8-13 7-12 6-12 7 =15 9-13
(av.) (3.6)  (4.3)  (8.7) (11.1) (10.2) (9.4) (11.1) (10.9)

Antennal bristles (ab) well defined; segments VIII & IX each with
one ventral bristle, about 46/u long. Segment X with 3 preapical brist-

les, the dorsal of which slightly shorter; terminal segment also with
one apical hair-like seta.

Thorax: 502 - 578 (540)/u long. Prothorax: Pronotal ridges well
developed though medially interrupted as usual; lateral pronotal

sclerites (prn) and posttergites (pt) well defined. Proepisterhum

7ith a ridge-like dorsal margin; propleural ridge short and propleural
apophysis (plal) emall. Prosternum very short, triangular, 12 - 18
(15)/u long; prosternal ridge (stnlr) 101 - 113 (107)/u longe
Prothoracic setae: Medial pronotal, lateral prohotal and postiergital

setae absent.. 2 - 4 (3.1) antespiracular dorsal sotae (advs), one

antespiracular ventral seta (asvs) and 2 - 3 (2.4) hair-like prosternal

setae (stnls) present on each side.

Mesothorax: Prescutum (prsc) triangular in dorsal view; 95 —
113 (107)/u long and 116 - 128 (125)/u wide, the ratio being 1:1.1 — 1.3
(1.2)» Prescutal ridge (pscr) well developed and prescutal suture

distinct. Scutum (sct) comparatively short and evenly sclerotized
throughouty; 55 - 67 (61)/u long, i.e. the ratio lengths of prescutum to
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soutum 1,6 = 2.1 (1.8):1. Prealere (pra), ﬁrealar ridge (prar),
triangular plate (tp), tegula, santerior (anp) and posterior notal wing
processes well developed. Scutellum {scl) pentagonal in dorsal view;

82 - 98 (92)/u long and 107 - 119 (113)/11 wide, ratio 1:1.2 - 1.3 (1.23)
and the ratio its length to the length of the scutum 1.4 - 1.7 (1.5):1.
Postalere (pa) with well separated anterior and posterior postalar ridges.
Postnotal apophysis (pna) strong, Mesopleuron: Mesopleural ridge
(plr2) interrupted above the coxal artioulation; basalare (bas) weak and
slender. Mesepisternum (eps2) and mesepimersn well defined; lateropleu-
rite (1pl) moderately large, with a distinot oval membranous aresa.
Mesosternum: Basisternum (stn2) 153 ~ 168 (162)/u long and 198 - 232
(223)/u wide; the marginal (mr), the precoxal ridges (per2) and the
furca (f) well developed. Mesothoracic spiracles 24 - 27 (26)/u wide

at opening, with a 43 -~ 49 (46)/u long supporting bar. Mesothoracio
setae on each side: Presoutal setae 1 - 2 (1.7) h.s.; scutal setae

1 - 3 (1.8) h.s.; gecutellar setae usually 1 and occasionally 2 (1.1) h.s,

Tegular setae 3 =~ 4 (3.7). Postmegostigmatal setae absent.
Basisternal getae (stn2s) 2 « 4 (3.6) h.s.

Metathorax: Metapostnotal solerites (pn3) distinet but the
metapostnotal ridge absent. Metaploural ridge (plr3) with the usual
attenuation near the middle; pleural apophysis (pla3) and metapleural
wing process small. Precoxal ridge of metathorax (per3) weakly
developed; metasternal apophysis (sta) distinct. Metathoracic spiracles
similar to the mesothoracic. Metathoracic setae on each sidet
Metatergal setae (mts) always 2 h.s.; metapleural setae (mps) usually
1 ~ 2 h.s. but sometimes missing on one side (av. 0.8). Anterior and
posterior metasternsl setae 1 - 2 (averages 1.3 and 1.1 h.s. respectively).

Wings: Hyaline; 1260 - 1610 (1470) /8 long and 420 - 532 (490) /o
wide; axillary, additional solerites and alar lobe well developed;




206

alar setae absent and girocular sensoria could not be detected and
presumably also absent. Hamulchalterae 110 - 125 (119)/u long and

24 - 31 (28) p1 wide; with a slender ridge and one apically hooked seta,
40 - 49 (46) /e long, the ratio lengths of seta to the hamulohaltera being
1:2.4 - 3.0 (2.6).

Legs: Moderately long; the fore-legs shortest and the hind legs
longest; +the ratio length of the hind leg to the total body length
1:1,5 - 2,0 {1.8). Coxa and trochanter about 55 and 31/u wide; the
basal part of the latter longer than the distal and with 3 gircular
sensillae on each side; long gpical setae absent, Femur about 40/u
wide; that of the fore-leg shortest and that of the hind leg longest;
the ratio width to length of the hind femur 1:5.4 - 6.2 (5.8). Tibia
about 21/u wide; with 2 apical spurs; in front leg, the femur slightly
shorter than the tidia, the ratio their lengths being 1:1.1 - 1.2 (1.17).
Tarsusabout lB/u widey 3tarsal digitules absent. Claw gradually
tapering to a sharply pointed tip; 31 - 37 (34)/u long; ungual
digitules about ls/u long. The lengths of the leg segments and the

number of setae on each are given in the following table:
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Front leg Middle leg Hind leg

length fnmu  49-55 (52) 49-55 (52) 52-58 (55)

Coxa  h.s. 6-9 (7.1) 6=10 (7.9) 8-11 (9.4)
Troch- lemgth inm  64-T3 (69) 64-73(69) 67-76 (73)
anter . 4-6 (5.2) 4-6 (5.0) 4-7 (5.6)

length in
Femur h.s.

207-241 (226)
15-23 (19.2)

214-244 (229)
18-25 (20.6)

214-247(232)
16-24 (19.8)

length i?/u
Tibla h.s.

244-281 (265)
16-22 (19.8)

250-293 (278)
17-26 (21.4)

268-311 (296)
19-30 (26.2)

length in/u
Tarsus h.s.

107 -122 (116)
11-15 (13.3)

107-122 (119)
11-14 (12.8)

113-128(122)
12-16 (14.5)

fotal 1825;3 o 16 702-796 (744) 720-821 (T84)  747-857(814)
Abdomen: 464 - 707 (623)/u long and 319 - 365 (350)/u wide. The

tergites of segments I and II small;

well defined.

absent.

Abdominal setae:

Sternites of segment VIII small.
Dorsal and ventral setae (ads& avs) in

transverse rows; pleural setae (aps) in lateral groups,
table shows the number of the abdominal setae on each side of the

median line:

those of segments VIII and IX 4+ X
The gstioles entirely

The following
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I II III v v VI VII VIII

2 2 - j 2 - 5 2 -3 0
(2.2) (2.5) ( (2.9) (2.8) (2.7) 4
(aps) (2.0) 2-3 3-4 %- 3-4 3-5 4—§ 2 -3
3
(

(ads) (2.0) 2 - j 2-3 %
4
(2.8) (3.1) (3.4) (3.8) (4.1) (4.6) (2.2)

(avs) - (2.0) 3 -4 3-5 2-3 2-3 0
(3.4) (3.9) (2.8) (2.6)

Setae of the glandular pouch (gls) include a pair of 122 - 153
(137)/u long tail setae (ts) and one seta about as long as the abdominal
setae, le.e. the ratio length of tail setae to the total body length
1:8.2 - 11.9 (10.5).

Genital segment comparatively small; style (st) rather straight in

lateral view, with a pointed apex. Penial sheath (ps) 134 - 146
(140)/u long and 92 - 98 (95)/u wide, the ratio being 1.4 - 1.6 (1.5):1
and the ratio its length to the total length of the body 1:9.2 - 11.5
(10.3). Basal ridges of the penial sheath (brps) medially continuous;

their projections as well as the processes of the penial sheath absent.

Aedeagus (aed) stout, with a large internal genital aperture (iga).
Setae of the genital segment (gts): Dorsally 3 h.s. always present on

each side near the base of the style; vwentrally 2 — 3 (2.1) smaller
gsetas occur oh each side of the penial sheath. The style also carries

about 3 latero-dorsal minute sensilla (sts) oh each side.

Material: 10 specimens examined, collected by G. De Lotto, on
Lonicera battiscombei Hutch,, in Nairobi, Kenya, on 8.11.1962.
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((2)) THE MALES OF ERIOCOCCIDAE:

To avold unhecessary repetition, the description of the geheral
features of the males Eriococcidae is here omitted, but the condition
of the structures characteristic of the family and different from those

found in Pseudococcidae are discussed in detail.

A, General s

The studied species were represented by 3 male forms, the

macropterous (E. araucariase, E. oraricusis, E. buxi and Q. agavium),

the brachypterous (G. salicicola) and the apterous (P fraxini);

macropterous and brachypterous forms of one species, G. spuria were also

available.

Pupation of the eriococcid males (at least of the species obtained
by the writer in the 1aboratory) takes place within compact, closely
felted and rather flattened waxy puparia; +the puparia of the different
instars are split open along the rear edge, to allow emergence of the

adult males.

I. Appearance:

The macropterous forms are moderately robust, if compared with most
o f Pseudococcidaes; the brachypterous males are even stouter, with the
body broadest at the third abdominal segment, and the apterous males are

spindle~shaped., The legs are well developed.
II. Size:

The males Eriococcidae share about the same range of variation in
size as the Pseudococcidae; among the studied species the smallest was
P. froxini (518 -~ 658, av. 602/u long), and the largest the winged males
of G. spuria (1442 - 1512, av. 1484/u long).
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IIT. Colour:

The living specimens show a larger variation in colour than in
Pseudococcidae; sometimes they are light yellowish (2, fraxini),
light brown (E, ara“cariae) or dark red (g. agavium). Some of the
material was alcohol-preserved (Gossyparia spp.), or already mounted
on slides in "Berlese fluid" (E. ororiensis), or dry samples (E. buxi),

whose normal colour had changed.

IV, Derm Vestiture:

A, Body setaes The hair-like setae are present on the body and on
the appendages; +the fleshy setae may occur on the antennae only
(g. agavium and Gossyparia sppe) or on the antennae and the legs

(Eriococcus sgg.), but always absent on the body itself.
B. Disc pores: These are entirely absent.

Co  Organs of unknown homology: Peculiar organs (X) appearing as

small, irregularly oval or rounded discs,; occur dorsally on each side
of the mideranial ridge in some species (E. araucariae and Gossyparia
sgg.); a histological study is required to elucidate their obscure

nature which however, was beyond the scope of the present work-

B. THE MACROPTERQUS MALES:

THE HEAD:

1. The head capsule:

Shapet In front view, the head is usually more or less rounded,

but sometimes subtriangular (E. buxi). The ventral preocular depression

is hardly indicated (Eriococcus spp.) or absent (Gosavparig sgp.).

The arms of the midcranial ridge are always joined together at the apex
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of the head forming a cruciform structure; the dorsal arm fades away
well before reaching the postoccipital ridge, usually at the level of
the dorsal simple eyes. The postoccipital ridge (por) is comparatively
strong and well developed, with the lateral ends distinctly forked.

The pre and the postocular ridges (procr & pocr) are widely separated,
and the interocular ridge is absent; in E. buxi, the ventral part of

the preocular ridge is much reduced. The corneae of the dorsal and.

the ventral simple eyes (dse & vse) are usually subequal in diameter,

but sometimes the latter are distinctly smaller (g; araucariae).
The lateral pair of ocelli (o) are usually well developed and close

to the postocular ridges; in 0. agavium, they are reduced to small
spots only, and attached to the postocular ridges by means of short
sclerotized arms. The cranial apophysis (ca) is apically bifurcate
except in E. buxd where it is truncate. The tentorial bridge (tb)

is well developed and comparatively stout; the anterior tentorial arms

(ata) are not fused, each joining the cranial apophysis separately.
A small mouth tubercle (mt) sometimes occur Jjust behind the preoral
ridge (pror) (Q. agavium, figs. 42 & 43).

Chaetotaxy: The same groups of head setae which occur in

Pseudococcidae are also present in Eriococcidae.

2. The antennae:

The flagellar segments are comparatively short and barrel-shaped,
and sometimes the width of the segments, especially the terminal, becomes
equal or subequal to their length (E. orariensis, fig. 30 and Q. Spuria,
fig. 44) giving the antennae a moniliform rather than a filiform
appearances usually 10-segmented (only 9-segmented in E. ngi).

The structure and the distribution of the antennal setae are the
same as in Pseudococcidae, except the position of the large antennal
bristies (ab) on the terminal segment which is slightly different;
sometimes all three bristles are near the base of the segment (E. buxi,
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fig. 40, C), or only the dorsal bristle preapical and the other two
at a greater distance from the apex (the remaining spp.). In E.
araucariae (fig. 36, C) two additional, much smaller bristles are also

present on the terminal segment.

The scape (sep) 1s always with 4 hair-like setae, and the pedicel
(pde) 1is comparatively short. The terminal segment is distinctly
pear-shaped, l.e. wide basally and becoming narrower distally; in
some specles (8. agavium) its apex is conspicuously pointed.

THE THORAX:

1. THE PROTHORAX:

The prothorax is comparatively short. The proepisternum without
any ridge-like sclerotizations. The prosternum (stnl) is triangular,
usually long (Eriococcus spp.) but sometimes rather short (G. spuria )j

the prosternal ridge (stnlr) ls well developed.

The prothoracic setae: The medial pronotal, the posttergital, the

lateral pronotal and the antespiracular dorsal setae are usually absent.

2. THE MESOTHORAX:

The prescutum (prse) 1is transversely rectangular, with well developed
prescutal ridges (pscr) and 1s separated from the scutum by a distinct

prescutal suture (pscs). The scutum (sct) is comparatively short (the

prescutum 1 -~ 2 times as long) and evenly sclerotized throughout. The
goutellum (scl) is transversely rectangular, with an additional, strong
scutellar ridge (sclr), obliquely traversing the scutellum on each side

and dividing it into three well defined triangular areas, the largest
of which is the median one, and the two lateral (one on each side)

smaller. The width of the scutellum is twice or more its length.

The anterior and the posterior ridges of the postalare (apar & ppar) are

always jolned anteriorly.
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The mesopleural ridge (p1r2) is continuous above the coxal

articulation, and the basalare (bas) is comparatively stout. The
lateropleurite (1pl) is large, sometimes with a circular or oval
membranous area (e.ge E. buxi & G. spuria). The trochantin is absent.

The mesothoracic setae: The postmesostigmatal (pms) and the

basisternal setae (stn2s) were found only in B. buxi; the other groups

of the mesothoracic setae are usually present. Apart from the setae
present in Pseudococcidae, some eriococoid species have additional
groups of mesothoracio setae, namely:

1) In BE. buxi, the mesepisternum carries few mesepisternal sectae

(eps2s).
2) In E. orariensis, on each lateropleurite there is always one minute

lateropleurital seta (1pls).

3. THE METATHORAX:

The suspensorial sclerites are usually present, but in Q. agavium

they are absent as a result of the complete absence of the hamulohal-

terae., The metapostnotal ridge is always absent. The precoxal ridge

of the metathorax (pcr3) is either well developed (E. araucariae and

G. gpuria) or rather weak (E. buxi and Q. agavium).

The metathoracic setae: The metapleural (mps) and the

postmetastigmatal setae (eps3s) are present in E. buxi only; the

posterior metasternal setae are absent.

4. THE WINGS AND HAMULOHALTERABE:

The gircular sensoria could not be detected on the wings, and are

presumably absent. The hamulohalterae are sometimes absent (Q, agavium,
figs. 42 & 43); the hooked seta is usually subequal in length to the

hamulohaltera (Ericcoccus sop,), but sometimes considerably shorter

(G. spuria).
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5. THE LEGS:

The fore and the middle legs are usually subequal in length, but
sometimes the latter are slightly shorter (G. spuria ); the hind legs
are always longest. The proximal part of the trochanter is distinctly
longer than the distalg in Q. agavium, a long apical seta (ase)
occurs on the distal part. The femur of the middle leg is always the
shortest, and that of the hind leg the longest. The claw (c1) is
relatively broad at the base and abruptly tapering towards a sharply
pointed tipy; the ungual digitules (udgt) are extremely fine, with small

thought distinct apical knob.

THE ABDOMEN s

1. The pregenital segments:

The tergites of segments I, IT and VIIT, and the sternites of
segment VIII are usually discernible; the ostiocles are always absent.

The abdominal setae are arranged in dorsal and ventral irregular

transverse rows, and 1ln pleural clusters; one dorsal seta on each side
of segment VIII is noticeably longer than the others. A dorso-median,
transverse sclerotization sometimes occurs onh segment VIIT and
anteriorly ‘t}?;lds its tergite (E. buxl)s; similar, longitudinal
sclerotizations may be also present ventrally along the outer margins
of the sternites of the same segment (E. ororiensis, figs. 38 & 39 and
BE. buxl, figs. 40 & 41)s  The glandular pouches {gp) are present on

segment VIIT alone, and their setae (gls) only include a pair of
comparatively short tail setae (ts) (the body more than 5 times as long).

2. The genital seement:

The structure of the genital segment and the external genitalia
1s of great taxonomic significance; it appears to be the most rellable
feature distinguishing all forms of males Eriococcidae from those of
Pseudococcidae. The basal ridges of the penial sheath are medially

continuous and modified into a complete, well sclerotized ring. The
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basal part of the penial sheath is rather long, intimately fused with
the 9th tergite + the 10th segment, forming together a compacty,

cylindrical genital capsule (gc). The anal Opening,(an) is comparativ-

ely large, and the style (st)is usually short but sometimes rather long
(B. ororiensis, figs. 38 & 39, and E. buxl, figs. 40 & 41); the style
in lateral view, is either sinuate (e.g. E. ara;cariae and G. spuria)
or straight (e.g. E. ororiensis and Q. agavium). Ventrally, the slit-
like opening of the penlal sheath is removed far posteriorly, and the
aedeagus (aed) arises at a comparatively large distance from the basal
ring of the genital capsule; the aedeagus usually consists of a basal
rod (bra) and a sclerotized tube, ventrally accommodated in the style
(E. ororiensis and Q. agavium); in E. araucarlae the structure of the
aedeagus 1s rather complex, with secondary sclerotizatlons, as will be

discussed in the individual description.

‘It appears that the structure of the genital segment shows closer
relationship of Eriococcidase with Diaspidldae than Z#2%s with

Pseudococcidaes

The dermal structures:

The dorsal setae of the genital segment (gts) always consist of a

pair of relatively long and stout setae on each side of the medlan line,
usually near the base of the style. A variable number of smaller

setae also occurs ventrally on each side of the genital capsule.

C. THE BRACHYPTERQUS MALES:

In this form; a considerable sclerite degeneration in the meso and
the metathoracic regions is apparent, as a result of the considerable

reduction of the fore wings and the hamilohalterae.
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THE HEAD:

A comparatively large mouth tubercle (mt) is always present behind

the preoral ridge.

THE THORAX:

A1l the meso and the metathoracic structures become greatly reduced.
The scutellum is trapezoid-shaped in dorsal view, with the scuto—

scutellar suture weak or incompletely developed; the sgcutellar ridge

is entirely absent. The marginal ridge of the basisternum is slender

and partly absent. [The suspensorial sclerite is absent, and the
metapleursl ridge is dorsally reduced. The hamulohalterae 1f present,

are atrophied and without setae or ridges.

THE ABDOMEN:

The glandular pouch and its associated setae are greatly reduced;
the total length of the body is 12 times or more as long as the setae
of the glandular pouch. The genital segment is similar to that of the

macropterous males.

D. THE APTERQUS MALE:

This fom is only represented by the males of Pseudochermes fraxini.

The sclerite degeneration is most pronounced.

The body is spindle—shaped in the general appearance. The head is
broadly fused with the thorax; the simple eyes are absent and the

ocelli represented by small spots or tubercles. Almost all the thoracic
features have disappeared, except for a short and vestigial pleural

. ridge on each segment. The legs are comparatively short and stout;

the trochanter with a long aplcal seta, but apparently without any
sensillas The glandular pouch is entirely ahsent; +the genital capsule

is small and the gnal opening minute.
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(B) DESCRIPTION OF THE SPECIES OF ERIOCOCCIDAE

GENUS ERIQCOCCUS:

(18) BRIOCOCCUS ARAUCARIAE MASKELL (Plate XIX, figs. 36 and 37)

Macropterous forms only known; living specimens light brown in
colour; these moderately robust, moderately large, with comparatively
short antennae and moderately long legs. Mounted specimens 1078 - 1344
(1218)/u long, 308 - 364 (336)/u wide at mesothorax and 2016 - 2324 (2170)

/u wing expanse.

Body setae: The antennae and legs with numerous, approximately
15/u long fleshy setae and slightly longer hair-like ones; the body
itself with hair-like setae only.

Head: Subtetrahedron; subtriangular in dorsal view and more or
less rounded in front view; ventral preocular depression (Vprd) hardly
indicated in lateral view. Length from apex to postoccipital ridge 420 -
518 (462) m; from apex to neck 756 - 826 (798)/u; width across the
genae 980 - 1106 (1036)/u. The mf{dcranial ridge cruciform; dorsal arm
(dmcr) short, intimately joined to the ventral and the lateral arms at the
apex of the head (fig. 36,B). Postoccipital ridge(por) strongly developed,
with the lateral extremities sharply bent posteriorly and giving off a
short sclerotization anteriorly. Dorsomedial part of the epicranium
(dmep) narrow and slightly raised. Preocular (procr)and postocular
ridees (poer) well developed and widely separated; the latter ventrally
articulates with a small additional ridge (addr); preoral ridge (pror)

slender,

BEyes: The dorsal simple eyes (dse) projecting well beyond the outer
margins of the head in dorsal view; +their corneae comparatively large, 34

- 40 (38)/u in diameter and separated by 110 - 125 (116)/u, i.e. 2,9 - 3.4
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(3.2) times their diameter apart.> The ventral simple eyes (vse)
smaller, their corneae 27 - 34 (3;)/u in diameter and 21 - 24 (23)/u
apart. The lateral ocelli (o) well developed, anteriorly attached to
the postocular ridges. Qoular sclerites (ocs) weakly sclerotized.
Cranial apophysis (ca) apically bifurcate. The anterior tentorisl arms
(ata) join the cranial apophysis separatcly; posterior tentorisl pits
(ptp) minute and tentorial bridge (tb) comparatively stout. Dorsal
head setae (dhs) include 8 - 11 (9.1) h.s. on each side of the median
line; each gens with 3 ~ 6 (4.3) hair-like gensl setae (gs). Ventral
head setae (vhs) vn each side: The setasc between the ventral eyes
absent; 14 - 22 (17.8) h.s. forming with their partners of the other
side s transverse band in the area of the ventral preocular depression;
anteriorly, a rowv of 3 - 5 (4.1) h.s. longitudinally arranged on each
side. A pcculiar organ of obscure homology (X) always present on each
side of thc dorsal arm of the midcranial ridge near the apex of the
head.

Antennae: Rather filiform; normally 10-segmented, with occasional
fusion between “wo adjacent scgments of the flagellum; 516 - 622 (564)/u
long, i.e. as long as or slightly shorter than half the total length of
the body, the ratio being 1:2.0 - 2.3 (2.2) and nearly as long as the
hind legs, the ratio 1:1.0 - 1.2 (1.1). Secape (scp) 40 - 46 (42)/u
long and 37 - 43 (40) m wide at base; with 4 - 5 (4.3) h.s. Pedicel
(pde) 61 - 70 (67)/u long and 34 - 40 (37)/u wide; with 13 - 24 (16.8)
f.s.y, 20 - 28 (26.0) h.s. and a sensillum placodeum (spl). Flagellum:
Flagellar segments with wrinkled margins, about 24/u wide, with the

preterminal segments somewhat wider. Segment III club~-shaped and
longest of all, the ratio its length to the length of segment X 1.4 -~ 1.7
(1.5):1 and the ratio its width to its length 1:3.4 - 4.0 (3.8).

Segments IV to IX barrel-shaped, the ratio width to length of segment IX
being l:l.4-l.9(l.7)¢erminal segment pear-shaped, Segments V or VI to
X always with a few apically knobbed, about 30/u long capitate sensory
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setae (set. ca.). The following table shows the lengths of the
flagellar segments and the number of setae on each:

III v v VI Vil VIII IX X

Length
in/u 82 - 98 55-T3  49-58 49-55 43-52 40-49 40-46 52-61

(av.) (89) (64) (55) (52) (49) (45) (45)  (58)

f.s, 14-19 11-22 12-19 13-18 12-20 10-17 610 1-4
(av.) (17.0) (16.7) (15.4) (35.7) (14.5) (12.7) (s8.1) (2.7)

h. 8. 9-12 7-10 7-10 7-10  6-11  6-10 4-10 5-8
(av.) (10.7) (8.7) (8.4) (9.1) (9.2) (8.1) (7.1) (6.3)

Set#. ca, O 0 0=-2 1-3 1-4 2=4 2-5 3-6
(av.) o 0 (0.9) (1.5) (2.1) (2.5) (3.0) (4.1)

Antennal bristles {ab) stouter and longer than the fleshy setae;
segments VIII and IX each with a ventral bristle. The terminal segment
with 3 bristles, the dorsal of which slightly shorter and nearer to the
apex; terminal segment also with a lateral pair of much smaller
bristles and one apical hair-like seta. Jancke (1955) recorded 2
bristles only oocurring on the terminal segment.

Thorax: 517 - 585 (547)/u long. Prothoraxt Comparatively
short; pronotal ridges (prar) medially interrupted at a weakly
sclerotized point; lateral pronotal sclerites (prn) and posttergites
(pt) ill-defined. Proepisternum without any ridge-like solerotization;
propleural ridge short and propleura) apophysis (plal) small.

Prosternum (stnl) triangular, 58 - 76 (67)/u long; prosternal ridge
(stnlr) 92 - 107 (101) /o long, with a small, crescent-like extension
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antero-medially. Prothoracic setae: Medial pronotal setae usually .
absent although one seta was found in one specimen; lateral pronotal sgetae,
posttergital and antespiracular dorsal, absent. Antespirzoular ventral getas
(asvs) always one on each side; prosternal setae (stnls) 0 - 1 (0.8) h.s.

Mesothorax: Prescutum (prse) 70 - 79 (76)/u long and 131 - 156 (143)
/u wide (ratio 1:1.8 - 2.0, av. 1.9); laterally and posteriorly bounded
by the prescutal ridges (pscr) and the presoutal suture respectively,
Scutum (sct) short and evenly sclerotized; 40 - 49 (43) m long, i.e. the
ratio lengths of prescutum to scutum 1.6 - 1.9 (1.8):1, Prealare (pra),
prealar ridge (prar), triangular plate (tp), tegula, anterior and posterior
notal wing processes well developed. Scutellum (scl) transverse,
rectangular in dorsal view; 52 - 61 (58) /e long and 113 - 140 (128)
wide, i.e., the ratios its length to its width 1:2.0 - 2.3 (2.2) and its
length to the length of scutum 1,3 = 1.5 (1.4):1; the soutellum obliquely
transversed on each side by a well developed scutellar ridge (sclr)
dividing it into 3 triesngular parts, the median of which being largest.

Postalare (pa) well developed; anterior (apar) and posterior postalar
ridges (pper) anteriorly joined. Postnotal apophysis (pna) strong.
Mesopleuron: Mesopleural ridge (plr2) continuous above the coxal

articulation; mesopleural apophysis (pla?) and mesopleural wing process
(pwp2) well developed; basalare (bas) narrow and slender. Subepisternal

ridge (ser) distinct, Mesepisternum (eps2) weakly sclerotized and

mesepimeron (epm2) small; lateropleurite (1pl) comparatively large.
Mesosternum: Basisternum (stn2) 125 - 156 (140) m long and 168 - 214
(189) /- wide; the marginal (mr), precoxal ridges (por2) and the furca (f)
well developed. Mesothoracic spiracles (sp2) 21 - 24 (22)/u wide at

opening, with a 37 - 43 (40) m long supporting bar. Mesothoracic setae

on cach side: Prescutal setae (pscse) 1 - 2 (1.6) h.s.; scutal setae
2 - 4 (2.9) h.s.; scutellar setae 1 - 2 (1.1). Tegular setae (tegs)

4 -5 (4.2) h.s. Postmesostigmatal and basisternal setae absent.
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Metathorax: . Metapostnotal seclerites (pn3) well defined;
metapogtnotal ridge absent. Metapleural ridge (plr3) attenuated
towards the small metapleural apophysis (pla3) and dorsally supporting
a small pleural wing process(pwp3). Metepisternum (eps3) and
metepimeron (epm3) distinct. Prccoxal ridgg_(pcr3) and metasternal
apophysis (sta) well developed, Metathoracie spiracle (sp3) identical
with the mesothoracic. Metathoracic setae on each side: Metatergal

setae (mts) always 3, one of which separated submedially; metapleural

setae absent; anterior metasternal setae (amss) 0 - 2 (1.1) h.s. and

posterior metasternal setae missing,

Wings: Hyaline; 868 ~ 994 (924) /4 long and 378 - 434 (406)
wide; axillary, additional sclerites and alar lwbe (al) well developed;
always with 2 hair-like alar setae (als), Hamulohalterae (h) 67 - 76
(73)/u long and 18 - 21 (19) m wide; with a slender ridge and one
apically hooked, 67 - 79 (76 long seta, i.e. the ratio lengths of
seta to hamulohaltera 1.0 - 1.1 (1.04):1.

Legs: Moderately long; the fore and the middle legs subequal,
and the hind legs longest; the ratio length of the hind leg to the
total body length 1:1.8 - 2,1 (2.0). Coxa (cx) about 46 and
trochanter (tr) about 24/u wide; the latter with the basal part

shorter than the distel and with 3 circular sensilla on cach side;

differentiated long apical sctae absent., Femur (fem) about 37/u

wides that of thq&bre—leg usually longest and that of the middle leg
shortest; the ratio width to length of the hind femur 1:4.2 - 4.8
(4.6)s Tibia (tib) about 2l/u wide; with 2 apiocal strong spurs and

2 - 4 smaller spines; i1n fore leg the femur shorter than the tibia,
the ratio their lengths being 1:1.29 - 1,33 (1.3). Tarsus (tar) about
18/u wide; 3tarsal digitules (tdgt) apically knobbed, 24 = 27 (26)/u
long. Claw (cl) broad at base, abruptly tapering to a pointed tip;

15 - 18 (17)/u long; with a pair of about 17/u long, apically knobbed
ungual digitules (udgt). The following table shows the length of the
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Fore leg Middle leg Hind leg
length in m  40-43 (41) 40-46 (42) 46-49 (47)
Coxa  f.a. 8-12 (9.6) 9-16 (11,8) 11-19 (13.6)
h, s, 10-15 (12.4) 11-14 (12.2) 10-13 (11.8)
length in /e 58-64 (61) 61-70 (65) 64-73 (70)
Troch- f.S. 3=5 (4.2) 4-8 (6.1) 5-9 (6.8)
anter s, 6-9 (8,8) 6-11 (8.2) 6-11 (8.0)
length in /e 159-183 (168) 137-165 (150) 153-177(162)
Pemur f.s. 22-31 (26.2) 19-28 (24.6) 23-29 (25.9)
h.s. 29-39 (35.1) 26-31 (29.0) 26-33 (30.2)
length in e 207-244 (217) 214-250 (229) 226-256(238)
Tibia f.s. 35-49 (44.0) 40-52 (48.2) 42-55(49.6)
h.s. 42-61 (52.6) 44-63 (55.2) 46-67 (57.4)
length in pa 73-82 (76) 79-85 (82) 79-92 (83)
Tarsus f.s. 10-13 (11.8) 10-13 (11.4) 10-14 (11.2)
hes. 16-27 (22.2) 17-27 (22.4) 22-28 (24.4)

Total length of leg

e

549-631 (573)

546-634 (593)

586-653 (619)

Abdomen:

sctae:

pleural setae (aps) in lateral groups.

327 - 479 (410)
The tergites of segments I and II small;
Sternites of segment VIII ill-defined.

Dorsal and ventral setae (ads & avs) in transverse rows;

number of abdominal setae on cach side of the median lines

long and 281 - 334 (312)/u

wide.

that of segment VIII large.

Ostioles absent.

Abdominal

The following table shows the
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I I1 I1T Iv | v VI VIl VII1
(ads) 2 -3 (2) (2) (2) (2) (2) (2) *(v)
(2.1).
(aps) (2.0) 3-4 3-4 3-4 (4.00 (4:0) 4-5 *43-4

(3.8) (3.9 (3.9) (4.2) (3.3)

() = 2-3 23 Lb B bl bl Wl

* Slightly longer setae.

Glandular pouches (gp) small; the setae of the glandular pouch
include a pair of 198 ~ 217 (207)/u long tail setae (ts), the ratio
their length to the total length of the body being 1:5.4 - 6.3 (5.9).

Genital segment: The genital capsule (ge) 137 - 156 (143)/u long
and 73 - 79 (76)/u wide, i.e. the ratios its length to its width 1.8 -
2.0 (1.9):1 and its length to the total body length 1:7.9 - 8.9 (8.5);
the gtyle (st) undwlating in lateral view. The anal opening (an)
large, 18 - 21 (20)/u in diameter.Ventrally, a median, longitudinal
slender ridge is present, giving off two lateral branches extending
towards the base of the acdeagus. The gedeagus (aed) strongly developed
end ventrally solerotized; also with latero-ventral heavy scleroti-

zations and a pair of small processes on each side. Sctae of the

genital segment (gts): Dorsally two setae about 61 ;1 long always
present on each side near the base of the style; yentrally 5 - 6 (5.2)

h.s. occur on each side of the genital capsule.

Material: 10 specimens examined, collected by myself on Araqcaria
" excelsa, in Alexandria, Egypt, U.A.R., during the last week of June and
the first week of July, 1961.
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(19) ERIOCOCCUS ORARIENSIS HOY (Plate XX, figs. 38 and 39)

Winged forms only known; 1living specimens not available. The
males moderately robust, comparatively small, with short antennae and
short legs. Mounted specimens 812 - 938 (882)/u long, 224 - 266 (250)
/u wide at mesothorax and 1652 -~ 1848 (1736)/u wing expanse,

Body setae: The antennae and the legs with fleshy and hair-like
setae, about 12 and lg/u long respectively; the body itself with slightly
smaller hair-like setoe only.

Head:  Subtetrahedron; triangular in dorsal view and rather
rounded in front view; ventral preocular depression hardly indicated in
lateral view, Length from apex to postoccipital ridge 70 - 85 (76)/u;
from apex to neck 116 - 125 (122)/u; width across the genae 156 - 165
(159)/u. The mideranial ridge cruciform; the dorsal arm (dmer) short,
joined to the lateral (lmor) and the ventral arms (vmer) at the apex of
the head. Postoceipital ridge (por) strongly developed, with the
lateral extremities bending posteriorly and giving off a short heavy
solerotization anteriorly. Dorsomedial part of the epicranium (dmep)
narrow and slightly raised. Preocular (proor) and postooujar ridges
(pocr) well developed and widely separated; the latter ventrally
articulates with a small additional ridge (addr), Preoral ridge slender,

Eyes: The dorsal simple eyes (dse) slightly projecting outside the
lateral margins of the head; their corneae 15 - 18 (16) m in diameter
and both separated by 85 - 95 (89)/u, ices 447 - 6.0 (5.4) times their
diemeter apart. The corneae of the ventral simple eyes (vee) subequal
in diameter and 18 - 24 (21)/u apart. Lateral ocelli (o) well developed,
anteriorly attached to the postocular ridges. Ocular sclerites (ocs)

large. Cranial apophysis apiocally bifurcate. Tentorial bridge stout.
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Dorsal head setae (dhs);8 - 10 (9.8) h.s. present on each side of the
median line anterior to the postoocipital ridge; each gena with 2 - 3
(2+7) genal sotae (gs). YVentrsl head sctae (vhs) on each side: The
setae between the ventral eyes absent; 3 - 5 (4.1) hes. in the area
of the ventral preocular depression, forming with their partners of
the other side a transverse band; anteriorly a longitudinal row of 2
-3 (2.7) h.s. present on cach side of the ventral arm of the mid-
cranial ridge.

Antennae: Rather moniliform; normally 10-segmented; 329 - 354
(339)/u long, i.e. shorter than half thc total length of the body, the
ratio being 1:2.4 - 2.8 (2.6) and about as long as the hind legs, the
ratio 1:1,1 - 1,2 (1.15).  Scape (scp) 31 - 34 (32) m long and 34
wide at base; always with 4 h.s. Pedicel (pde) 43 -~ 46 (45) m long
and 27 - 31 (28)/1.1 wide; with 4 - 10 (6.6) f.s., 8 = 13 (11.3) h.s.
end a gensillum placodeunm (spl). Flagellum: Flagellar segmemnts 18
- 2¥/u wide, with the preterminal segments becoming slightly wider.
Segment IIT club-chaped and longest of all, the ratio its length to
the length of the terminel segment 1,40 - 1.54 (1.5):1 and the ratio
its width to its length 1:2.9 - 3.3 (3.2). Segments IV to IX barrel-
shaped, the ratio width to length of segment IX being 1:1.0 - 1.4 (1.2);
terminal segment pecar-shaped. Segments VIII, IX, X and sometimes VII
carry a number of apically knobbed, about BQ/u long capitate sensory
getae (set. ca)., 1In the following table the lengths of the flagellar
segments and the number of setae on each are given:
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ITI IV v Vi VII VIII IX X

length 58-61 27-31 24-31 21-27 24-31 24-31 24-31 40

in/u
(av.) (60) (29) (271) (24) (21) (e1)  (27) (40)
f.s. 6-10 2-5 3-8 4-~8 3-8 3=6 2~5 23

{av.) (7.7) (3-1) (6.0) (5.8) (5.8) (3.9) (3.3) (2.1)

hese 3-6  3-5 35 2.4  3-7 3-8 5.8 25
(av.)  (4:8) (3.3} (4.1) (3.2) (5.2) (5.6) (6.1) (3.3)

Set.ca. O 0 0 0 0-1 1-2 2-3 5-7
(av.) 0 0 0 0 (0,2) (1.3) (2.3) (5.6)

Antennal bristles (ab) well defined; segments VIII and IX each
with one ventral bristle, Terminal segment with 3 slightly longer
bristles, $he dorsal of which nearer to the apex; segment X also

with one apical hair-like seta.

Thorax: 350 - 403 (388)/u long. Prothorax: Pronotal
ridges (prnr) with the usual wesk interruption at the middle;
lateral pronotal sclerite (prn) and posttergites {pt) small,

Proepisternum without any ridge-like sclerotization. Prosternum
(stnl) triangular, 18 - 31 (24)/u long; prosternal ridge (stnlr)
with a smaell crescent-like antoro-median extension, 67 - 79 (73)
long. Prothoracic getae: Medial and latcral pronotal, posttergital
and antegpiracular dorsal setae absent. One hair-like antespiracular
ventral seta (asvs) may be prosent (av. G.4) and one prosternal seta
(stnls) always present on sach side of the median line,
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Mesothorax: Prescutum (prsc) 49 - 58 (55) m long and 79 - 89 (85)/u
wide, the ratio being 1:1.4 - 1.7 (1.6); prescutal ridge (psor) well
developed and prescutsl suture distinot, Scutum (sct) 46 - 52 (49)
lorg, ive. the ratio lengths of prescutum to scutum 1.0 - 1.3 (1.1)s1.
Prealare (pra), prealar ridge (prar), temgula, anterior and posterior

notal wing processes well developed. Scutellum (ecl) transverse,
rectangular in dorsal view; 31 - 34 (33)/u long and 73 - 82 (79)

wide, i.e. the ratios its length to its width 1:2.3 - 2,7 (2.4) and ite
length to the length of the scutum 1:1.4 - 1.6 (1.5); sgcutellar ridge
distinot. Postalare (pa) with the gnterior and posterior postalar
ridges joined. Posimotal apophysis (pna) strong, Mesopleuron:
Mesopleural ridge (plr2) oontinuous sbove the coxal artioulation;
mesopleural apophysis, mesopleupa} wing process (pwp2) and subepisternal
ridge (ser) well developed; basalare (bas) slender, Mesepisternum
(epsz) and mesepimeron well-defined; lateropleurite comparatively
large. Mesosternum: Bagisternum (stn2) 85 - 98 (92) m long and 134
159 (150)/u wide; bounded by the mapginal (mr) and the precoxal ridges
(per2). Furca (f) well developed. Mesofhoracic spiracles (sp2) 12 -
15 (14) /@ ¥ide st opening, with a 27 - 31 (29) / long supporting bax.
Mesothoracic setae on each side: Prescuial getae 1 - 2 (1.5) h.s,}
scutal getae (sctse) 2 - 3 (2.2) h.s.; scutellar seta always one.
Tegulaer setde (tegs) 2 - 3 (2.6) h.s. Eech lateropleurite always with
e smell lateropleurital geta (1lpls). Pogtmesostigmatal and basisternal
setae absent, Metathorax:t Metapostnotal sclerite (pn3) smallj;
metapostnotal ridge absent, Metapleural ridge (plr3) attenuated
towards the small metaploural apophysig. Metepisternum (eps3) and
metepimeron (epm3) distinep. Precoxal ridge of metathorax (pcr3) and
‘metasternal spophysis (sta) well developed, Metathoraocic spiracles
(sp3) gimilar to the mesothoracic. Metathoracic setoe on each side:
Metatergel setae (mts) 1 - 2 (1.7) h.s.; metapleural setae absent;

one anterior metasternal seta (amss) always prosent, and posterior
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metasternal setae absent.

Wingss Hyaline; 714 - 798 (756) m long and 266 - 308 (280)
wides axillary, sdditional sclerites and alar lobe (sl) well developed;
always with one hair-like alar seta (als). Hamulohalterae (h) 49 -

58 (52) / long and 15 - 18 (17) /e wide; with a slender ridge and one
apically hooked, 49 - 67 (61) m long seta, i.e. the ratio lengths of
seta to hamulohaltera 1:0.9 - 1.1 (1.0).

Legs: Comparatively short and stout; the fore and middle legs
of subequal length and shorter than the hind leg; the ratio length of
the hind leg to the total body length 1:2,1 = 2.4 (2.3). Coxa and
trochanter about 37 and 21/u wide respectively; the basal part of the
latter shorter than the distal and with 3 circular sensilla on each
side; differentiated long apical setae absent. Femur about 31/u wideg
that of the middle leg shortest, and those of the fore and hind legs
subequal; the ratio width to lemgth of the hind femur 1:3.4 - 3.8 (3.6)%
Iibia about lg/u wides with 2 apioal spurs and 2 - 3 smaller spines;
in the fore leg the femur shorter than the tibia, the ratio their
lengths being 1:1.1 - 1,3 (1.2)., Tarsus about 15/u wide; tarsal
digitules apieally knobbed, about 27 m long. Claw troad at base and
abruptly tapering towsrds s pointed tip; 12 - 15 (14X/u long; ungual
digitules apically knobbed, about 15/u long. The lengths of the leg
segments and the number of setae on each are given in the following
table:
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Fore leg Middle leg Hind leg
Length ingu 27-31 (29) 27-31 (29) 31-34 (32)
Coxa  f.s. 1-3 (2.1) 1-5 (2.9) 1-5 (3.1)
heSe 610 (7.5) 5-8 (6.4) 58 (642)
length inm  40-46 (43) 43-49 (46) 46-49 (48)
Troch- f.8. 0-1 {0.1) 0-1 (0.1) €1 (0.2)
anter s, 3-6 (3.9) 3-6 (4.3) 4-5 (4.5)
length ig/u 104-110 (107) 92-104 (98) 104-116(110)
Perur f.s. 6-10 (7.8) 5-10 (8.1) 49 (6.2)
hese 13-19 (15.8) 11-15 (13.5) 10-14 (11.8)
length in/u 116-137 (128) 116-137 (128) 137-153(143)
Tibia f.s. 6-9 (7.9) 7-10 (8,2) 7-13 (9.1)
hes. 15-22 (18.8) 14-24 (20.4) 18-25 (21.3)
length inm  49-52 (50) 49-52 (50) 49-55 (52)
Tarsus f.s. 3-5 (3.5) 2-5 (3.4) 2-5 (3.5)

h.s.

10-13 (11.6)

10-14 (12.1)

10-14(11.8)

Total length of leg

in /o

348-384 (366)

342-384 (363)

384-421(394)

Abdomen:

longitudinal heavily solerotized strip.,
Dorsel and ventral setae (ads & avs) in transverse irregular
The following table

getag:

rows; pleural setae (aps) in lateral groups.

228 - 319 (281)/u
The tergites of segments I and II small;

long and 205 - 220 (213) /8

wide,

thet of segment VIII large,
The sternites of segment VIII bounded along their outer margins by a

Ostioles absent,

Abdominal

shows the number of the abdominal setae on eaoh side of the median linas
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1 11 111 Iv v VI VII VIII
(ads) (2) (2) (2) 2 -3 (2) 2-3 (2) *(1)
(2.1) (2.1)
(aps) () 2.3 (3) (3) (3) (3) (3) a4
(2.4) (2)

SR S 5 M 0 B s M A0

* Slightly longer setae.

Glanduler pouches (gp) smnll; getae of the glandular pouch {gls)
include a pair of 119 - 137 (128)/u long tail setae (ts), i.e. the

retio their length to the total body length 1:6.0 - 7.9 (6.9).

Genital segment: The genital capsule (go) rather elongate, 119 -
134 (128)/u long end 43 - 49 (46)/u wide, the ratio length to width
being 2.6 -~ 3,0 (2.,8):1 and the ratio its length to the total length of
the body 136.2 - 7.8 {6.9). The gtyle (st) rather straight in lateral
view, with a pointed apex. The anal opening (an) large, about 12 /u
in diameter. Aedeagus (aed) with a well sclerotized ventral margin end
a sharply pointed tip, Sectae of the genital segment (gts): Dorsally
2 comparatively long setae always present on each side of the style at
about half its length. ventrally 4 - 5 (4.6) similar setae coour on
each side of the geonital ocapsule.

Material: 10 speoimens from two lots examined, sll of which
entirely agreed with eaoh octher. The specimens of one lot were
collceted by J. M. Kelsoy, on Leptospermum scoparium, in Ashburton, New
Zealand, on 10,6,1948; the specimens of the other cocllected by J. M,
Hoy, on the same host plant, in Palmerston North, New Zealand, on 21.3.

1956,
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(20) ERTOCOCCUS BUXI (FONSC.) (Plate XXI, figs. 40 and 41)

The macropterous males only known; living specimens not available.
The males moderately robust, comparatively small, with short antennae
and moderately long legs. When mounted, 942 - 1050 (980)/u long,
266 - 294 (280)/u wide at mesothorax and 1862 - 2100 (2002)/u wing

axpanse.

Body setae: The antennae and the legs with about 18/u long
fleshy setae and somewhat longer hair-llke ones; both types f setae
hard to separate. The body itself with hair-like setae only.

Head: Subtetrahedron; triangular in dorsal and front views;

yventral preocular depression hardly indicated in lateral view.

Length from apex to postoccipital ridge 67 ~ 76 (70) m; from apex to
neck 140 - 150 (144)/u; width across the genae 174 - 183 (180)/u.

The midcranial ridge (mor) cruciform; dorsal arm short, joining the

lateral and the ventral arms at the apex of the head. The postoccipi-

tal ridge (por) well developed, laterally giving off two branches, one
anteriorly and the other posteriorly. Dorgomedial part of the

epicranium (dmep) slightly raised. Preocular (procr) and postocular
ridges (pocr) well separated; the ventral part of the former

atrophied. DPreoral ridge slender.

Eyes: The dorsal simple eyes (dse) not projecting beyond the

outer margins of the head; their corneae 18 - 24 (21) m in diameter
and separated by 58 - 61 (59)/u, i1ees 2.4 - 3.3 (2.7) times their
diameter apart. The ventral simple eyes (vse) of subequal diameter
(21 - 24, av. 22/u), and 18 - 21 (20)/u apart. The lateral ocelli
(o) well developed, clesely attached to the postocular ridges, Ocular
gclerites large. Cranial apophysis apically truncate. Tentorial
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bridge (tb) stout. Dorsal head setae (dhs) on each side: 11-15
(12.8) h.s. anterior to the postoccipital ridge; each gena with 9 -

15 (11.8) genal setae (gs); setae of the ocular sclerites (ocse) 10
~ 13 (11.6) h.s. latero-ventrally. Ventral head setaes (vhs) on each
sides 2 ~ 3 (2.6) h.s. in a longitudinal irregular row between the
ventral eyes; 11 ~ 15 (13.2) h.s. in the area of the ventral preocular
depression, forming with their partners of the other side a transverse

band; anteriorly, 4 ~ 5 (4<2) h.s. in a row on each side of the

ventral arm of the midcranial ridge.

Antennae: Rather filiform; 9-segmented; 458 ~ 506 (476)/u long,
i.e. about as long as half the total body length, the ratio being
1:2.0 ~ 2.1 (2.05) and slightly shorter than the hind legs, the ratio
1:1.1 - 1.3 (1.2). Scape 37 ~ 40 (39)/u long and 34 - 37 (36)/u wide
at base; always with 4 h.s. Pedicel 43 ~ 49 (46)/u long and 31 = 37
(34)/u wide; with 2 =5 (3.5) fese, 10 = 16 (13.3) h.s. and a
sensillum placodeum. Flagellum: Flagellar segments 21 - 24/u wide,

with segment III somewhat wider and segment IX somewhat narrower.
Segment III club-shaped and longest of all, the ratio its length to
the length of the terminal segment 2.6 — 2.9 (2.8):1 and the ratio its
width to its length 1:3.2 — 3.6 (3.5). Segments IV to VIII rather
barrel-shaped, the ratio width to length of segment VIII being 1:1.5 -
1.9 (1.6); terminal segment pear-shaped, shortest of all and always
with 5 - 6 apically knobbed capitate sensory setae (set. ca.), about
37/u longs The following table shows the lengths of the flagellar

segments and the number of setae on each:
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IIT Iv v Vi VII VIII IX

length 79-89 73-82 49-64 61-67 37-43 37-43 31

in/u
(ave) (85) (16) (58)  (64)  (40)  (40) (31)
feme 17-26 18-26 17-~26 22-28 11-20 10-16 0

(av.) (22.1) (22.5) (20.5) (24.5) (16.3) (13.3) 0

h.s. 5-9 5-8 3=5 4-8 3-6 4-6 0
(av.) (7+5) (6.5) (3.8) (5.8) (4.5) (4.8) 0
set.ca. O 0 0 0 0 0 56
(av.) 0 0 0 0 o} 0 (5.8)

Antennal bristles (ab) well defined, about 31/u long; segments
VII and VIII each with a ventral bristle. Segment IX with three
bristles near its base and one apical hair-llke seta.

Thorax: 380 - 418 (403)/u long. Prothorax: Pronotal ridges
medially interrupted by a weak sclerotization. Lateral pronotal
solerites and posttergites (pt) small. Proepisternum without any
ridge~like sclerctization. Prosternum (stnl) triangular, 24 - 34
(27)/u long; prosternal ridge slender, 92 - 98 (95)/u long.
Prothoracic setaes Medial and lateral pronotal, postergital and

antespiracular dorsal setae absent. One antespiracular ventral seta
(asvs) always presont and one prosternal seta usually present (av.0.8)

on each side.

Mesothorax: Prescutum (prse) 67 - 82 (76) m long and 110 - 122
(116)/u wide, the ratio being 1:1.5 = 1.7 (1.6)3 1laterally bounded by

the prescutal ridges and posteriorly by the prescutal suture, Scutum
(sct) 43 - 52 (46)/u long, i.e. the ratio lengths of prescutum to

scutum 1.6 -~ 1.9 (1.7)sl. Prealare, prealar ridge, tegula, anteripr



237

and posterior notal wing processes (anp & pnp) well developed.
Scutellum transverse, rectangular in dorsal view; 37 - 46 (40)/u long

and 107 - 122 (116)/u wide, i.e. the ratios its length to its width
1:2.7 - 3.0 (2.9) and its length to the length of the scutum 1:1.1 —
1.2 (1.15); scutellar ridge (sclr) distinct. Postalare (pa) with
the anterior and Ebsterior ridges (apar & ppar) joined. Postnotal
apophysis strong. Mesopleuron: Mesopleural ridge (p1r2) continuous
above the coxal articulation; mesopleural wing process (pwp2) well
developed; Dbasalare slender. Subepisternal ridge well developed.
Mesepisternum (eps?2) distinct and mesepimerch small. Lateropleurite
comparatively large, with an oval membranous area. Mesosternum:
Basisternum 92 - 110 (101)/u long and 174 - 189 (180)/u wide; antero-
laterally and latero-posteriorly bounded by the marginal (mr) and the

precoxal ridges (per2) respectively. The furca wall developed.
Mesothoracic spiracles (sp2) 15 - 18 (17)/u wide at opening, with a

27 - 31 (29)/u long supporting bar. Mesothoracic setae on sach side:
Prescutal setae (pscse) 6 = 9 (7.6) h.s.; scutal setae (sctse) 5 - 7
(6.1) h.s.; scutellar setae 2 — 3 (2.8) h.s, Tegular setae (tegs)

7 ~9 (7.9) h.s. The anepisterhum with 2 - 3 (2.8) mesepisternal
setae (eps2s). Postmesostigmatal setae (pms) in two groups, 3 - 4
(3.4) h.s. latero-ventrally and 2 = 3 (2.6) h.s. medially; basisternal
setae (stn2s) 10 - 15 (11.6) h.s. Metathorax: Metapostnotal
sclerites (pn3) small; metapostnotal ridege absent. Metapleural ridge

(plr3) attenuated as usual towards the small pleural apophysis.

Metepisternum (eps3) and metepimeron distinct. Precoxal ridge of

metathorax (por}) weakly developed and metasternal apophysis small,

Metathoracic spiracles identical with the mesothoracic. Metathoracic

setae on each side: Metatergal seotae (mts) 4 -5 (4.2) h.S.;

metapleural setae (mps) 1 -2 (1.6) hes.; postmetastigmatal setae
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(eps3s) 2 - 3 (2.6) h.s. Anterior metasternal setae 2 - 3 (2.4) h.s.

and posterior metasternal setae usually absent, although one seta was

found in one specimen.

Wings: Hyaline; 812 - 924 (868)/u long and 294 - 350 (322)/u
wide; axillary, additional sclerites and alar lobe well developed;
alar setae almost always absent and only one seta may occur (av.0.1).
Hamulochalterae 58 - 67 (64)/u long and 15 - 18 (16) m wide; with a
slender ridge and one apically hooked, 52 - 67 (58) a1 long seta, i.e.
the ratio lengths of seta to hamulohaltera 1:1.0 - 1.1 (1.08).

Legs: Moderately long and stout; the fore and the middle legs of
subequal length and shorter than the hind legs; the ratio length of
the hind leg to the total length of the body 1:1.8 - 1.9 (1.85).

Coxa and trochanter about 40 and 24/u wide respectively; +the basal
part of the trochanter shorter than the distal and with 3 circular
sensilla on each side; differentiated long apical setae absent.

The femur about 31/u wides; that of the middle leg shortest and that
of the hind leg longest; +the ratio width to length of the hind femur
1:4.9 - 5.2 (5.0). Tibia about 18/u widey; with 2 apical spurs and

2 - 3 smaller spines; in the fore-leg the femur slightly shorter than
the tibia, the ratio their lengths 1:1.1 - 1.2 (1.17). Tarsusg about

18/u wide; tarsal digitules apically knobbed, about 29/u long. Claw

broad at base and abruptly tapering to a sharply pointed tip; 12 -

15 (14)/u long; ungual digitules apically knobbed, 15 - 18 (16)
long. The following table shows the lengths of the leg segments

and the number of setae on each:
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Fore~leg Middle leg Hind leg
length inm  34-40 (37) 34-40 (37) 37-43 (40)
Coxa  f.s. 3 -6 (4.2) 3 -5 (4.6) 4 - 6 (5.1)
h.s. 4 -6 (5.2) 4 -7 (5.5) 5 -8 (6.6)
length inm 52-55 (54) 52-55 (54) 55-61 (58)
Troch- f.s. 1 -3 (1.8) 1 -3 (1.6) 1 -4 (2.2)
anter ., 2 - 4 (2.6) 2 -5 (2.9) 2 -5 (3.2)
length inju  134-150 (143)  122-134 (128)  143-159 (153)
Femur f.s. 7-12 (9.5) 6-10 (8.1) 7-13 (10.8)
h.s. 13-19 (15.7) 10-17 (13.3) 12-21 (16.5)
length in/u 162-177 (168) 174-186 (180) 186-195 (192)
Tibia f.s. 17-25 (21.7) 20-26 (22.4) 22-30 (27.1)
h.s. 19-34 (26.6) 23-39 (31.8) 27-41 (35.4)
length inu  70-73 (72) 70-73 (72) 73-76 (75)
Tarsus f.s. 11-15 (12.6) 11-17 (13.1) 13-18 (16.2)
h.s. 13-18 (15.5) 12-19 (15.9) 16-22 (18.8)

Total length of leg

in/u

467-509 (491)

467-506 (488)

509-549 (528)

Abdomen:

wide,

304 - 380 (357)/u long and 251 - 289 (266)/u
The tergites of segments I and II small; that of segment VIII large,
anteriorly bounded by a transverse stripe of heavy sclerotization.

The sternites of segment VIII also bounded laterally by a longitudinal,
similarly heavy sclerotization.

Ostioles absent. Abdominal setae:

The dorsal and the ventral setae (ads & avs) arranged in transverse

irregular rows; pleural setae (aps) in lateral groups. The number

of the abdominal setae on each side of the median line are given in
the following table:
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I IT ITT v Vv VI VII VIIT
(ads) 4-6 4-5 4-5 4-5 4-5 2-4 2-3 *40-1
(5.1) (4.5) (4.6) (4.8) (4.3) (3.6) (2.7)  (0.4)
(aps) 6~7 5 - ; 6§6-7 6-7 5-7 5=-6 5-6 *%l41=2
(6.3) (6.1) (6.3) (6.2) (6.0) (5.8) (5.8)  (1.8)
(avs) - 1-2 2-3 2-3 2-3 2-3 2-3 (2)
(1.8) (2.2) (2.6) (2.9) (2.8) (2.3)

* Slightly longer setae.

Glandular pouches (gp) small; setae of the glandular pouch (gls)
include a pair of 107 - 122 (113)/u long tail setae (ts), i.e. the
ratio their length to the total body length 1:7.7 - 9.8 (8.7).

Genital segment: The genital capsule (gc) comparatively large,
140 - 153 (146)/u long and 82 - 92 (85)/u wide, the ratio being 1.6 -
1.9 (1.7):1 and the ratio its length to the total length of the body
1:6.6 = 6.9 (6.7), The style (st) rather straight in lateral view,
with a pointed apex. The anal opening (an) about 18/u in diameter.

Aedeagus (aed) well developed, with the ventral margin well sclerotized;
internal genital aperture (iga) large. Setae of the genital segment

(gts): Dorsally 2 long setae always present on each side of the style
near its apex; ventrally 3 smaller setae always occur on each side of

the genital capsule.

Material: 7 specimens examined, collected by N, S. Borchsensius,

on Buxus sempervirens, in Abhasia, USSR, in 1932 (no exact date given).
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GENUS OVATICOCCUS:

(21) OVATICOCCUS AGAVIUM DOUGL. (Plate XXII, figs. 42 and 43)

Winged forms only known; these dark brown reddish, with the thorax
slightly lighter. The males moderately robust, comparatively small,
with moderately short antennae and moderately long legs. Mounted
spscimens 1050 -~ 1204 (1120)/u long, 308 - 350 (336)/u wide at meso-
thorax and 2128 - 2422 (2296)/u wing expanse.

Body setas: The antennae with about 12/u long fleshy setae and
about twice as long hair-like ones; the body itself and the legs with
hair-like setae only, much smaller than those of the antennae.

Head: Subtetrahedron; triangular in dorsal view and more or
less rounded in front view; wventral preccular depression (vprd) hardly
indicated in lateral view. Length from apex to postoccipital ridge
107 - 125 (116) p; from apex to neck 159 - 177 (167)/u; width across
the genae 198 - 207 (201)/u. The midcranial ridge cruciform;its dorsal

arm (dmcr) anteriorly continuous with the ventral arm (vmcr) and
posteriorly fading out before reaching the postocecipital ridge; the
lateral arms indicated by short, weak sclerotizations. The postoccipi-
tal ridge (por) well developed, laterally giving off two small branches,
one anteriorly and the other slightly bent posteriorly. The dorso-
medial part of the epicranium (dmep) slightly raised. Precoular (procr)

and_postocular ridges (pocr) well separated; preoral ridge slender.

iyes: The dorsal simple eyes (dse) not projecting beyond the outer

margins of the head in dorsal views their corheae 15 - 18 (17) in
diameter and both separated by 98 - 113 (107)/u, i.6. 5.3 = Te4 (6.0)
times their diameter apart. The ventral simple eyes (vse) equal or
slightly larger, 15 - 21 (18) m in diameter and 43 - 55 (49)/u apart.
The lateral ocellus (o) vestigial and only represented by a small

sclerotized spot on the ocular sclerite, attached to the postocular
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ridge by means of a short sclerotized arm. Cranial apophysis (ca)
apioally bifurcate. Tentorial bridge stout. The mouth opehing
posteriorly situated on a small mouth tubercle (mt). Dorsal head setae
(dhs): 6 - 9 (7.1) h.s. present anterior to the postoccipital ridge on
each side of the median line; each gena with 2 - 3 (2.1) hair~like
genal setae (gs). Ventral head setae (vhs) on each side: Setae
between the ventral eyes absent; 2 - 4 (3.1) h.s. present in the area
of the ventral preocular depression, forming with their partners of the
other side transverse single or double rows; anteriorly 1 - 2 (1.8)
h.s. on each side of the ventral arm of the midcranial ridge.

Antennae: Rather filiform; 10-segmented; 601 - 677 (637)/u long,
i.e. as long as or slightly longer than half the body length, the ratio
being 1:1.6 - 2.0 (1.8) and about as long as the hind legs, the ratio
1:1.0 - 1.1 (1.07).  Scape (scp) 43 - 49 (46) m long and 49 - 55 (52)
wide at base; always with 4 h.s. Pedicel (pdc) 58 - 64 (61)/u long
and 37 - 43 (40)/«1 wide; with 7 - 11 (8.4) h.s. and a gensillum placo-
deum (spl). Flagellum: Flagellar segment 27 — 31 (29) S wide, with
segments VIII, IX and sometimes VII inconsiderably wider. Segment III
club-shaped and longest of all, the ratio its length to the length of the
terminal segment 1,7 — 2.3 (1.9):) and the ratio its width to its length
1:3.4 - 4.2 (4.0). Segments IV to IX rather barrel-shape ; the ratio
width to length of segment IX 1:1.4 - 1.8 (1.6). Terminal segment
distinctly pear-shaped, with a narrowly constricted or even pointed apex.
Segments VI to X and sometimes V also, with a number of apically knobbed,
about 49/u long capitate sensory setae (set. ca.). In the following

table, the lengths of the flagellar segments and the number of setae on

each are given:
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IIT Iv v VI ViI VIIT IX X

length 101-116 61-76 61-76 61-73 52-64 49-61 46-61  46-64

in /u
(av.)  (110) (67)  (66) (66) (58)  (55)  (55)  (58)

f.s. 2 -1 4 - 17 5 - 10 4 - 12 6-11 5~-11 3 -6 2-5
(av.)  (4.2)  (5.6) (6.6)  (9.2) (8.4) (7.4) (4.3) (3.7)

(h.s.) 7-14 4-8 5 -8 2-4 0-3 0=-2 0-2 1-2
(av.)  (11.2) (6.0) (6.1)  (3.2) (1.3) (1.0) (1.1) (2.0)

{sot.ca.) O 0 0-1 2-4 3-4 3~-5 3-6 3-5
(av.) 0 0 (0.4) (3.1) (3.6) (4.3) (4.2) (3.6)

Antennal Yristles (ab) well defined and longer than the fleshy
setae; segments VIII and IX each with one ventral bristle. Segment
X with 3 bristles, the dorsal of which slightly shorter and nearer to
the apex; terminal segment also always with one apical hair-like seta.

Thorax: 388 - 494 (448)/u long. Prothorax: Pronotal ridges
(prnr) medially interrupted at a weakly solerotized point. Lateral
pronotal sclerites (prn) and posttergites (pt) small. Proepisternum
without any ridge-like sclerotization. Prosternum (stnl) triangular,
34 - 46 (40)/u long; prosternal ridge (stnlr) slender, 92 - 107 (95)
long. Prothoracic setae: Medial and lateral pronotal,posttergital

and antespiracular dorsal setae absent. One antespiracular ventral

seta (asvs) always present on each sidej prosternal setaec absent.

Mesothorax: Prescutum (prse) 58 - 70 (64)/u long and 122 - 140
(131)/u wide, the ratio being 1:1.9 - 2.3 (2.0); 1laterally and
posteriorly bounded by the prescutal ridge (pscr) and the prescutal

suture respectively. Scutum (sct) 49 - 61 (52)/u long, i.e. the ratio



245

lengths of prescutum and scutum 1.1 - 1.4 (1.2):1. Prealare (pra),
prealar ridge (prar), triangular plate (tp) and the mesopleural

structures well developed. Scutellum (scl) transverse, rectangular
in dorsal view; 61 - 70 (67) m long and 113 - 131 (122)/u wide, i.e.
the ratios length to width 1:1.6 - 2.0 (1.8) and its length to the
length of the scutum 1.1 - 1.4 (1.3):1; scutellar ridge strongly
developed. Postalare (pa) with the anterior (apar) and the posterior
postalar ridges (ppar) anteriorly joined. Postnotal apophysis (pna)
well developed. Mesopleuron: Mesopleural ridge (plr2) continuous
above the coxal articulation; pleural wing process (pwp2) well
developed; Dbasalare (bas) slender. Subepisternal ridge (ser)
distinct. Mesepisternum (eps2) and mesepimeron well defined. Latero-
pleurite (1p1) comparatively large. Mesosternum: Basisternum
(stn2) 116 - 134 (125)/u long and 192 - 211 (201)/u wide; marginal
(mr), precoxal ridges (per2) and furca (f) well developed. Meso—
thoracic spiracles (sp2) 21 - 24 (22)/u wide at opening, with a 43 -
49 (46)/u long supporting bar. Mesothoracic setas on each side:
Prescutal setae O — 1 (0.4) h.s.; scutal setae (sctse) usually 1 - 2
and occasionally 3 (av. 1.6 h.s.); scutellar setae 1 - 2 (1.9) h.s.

Tegular sotae (tegs) 2 - 3 (1.8) h.s. Postmesostigmatal, and

basisternal setae absent. Metathorax: Metapostnotal sclerites (pn3)

small and narrow; metapostnotal ridge absent. Metapleural ridge

(plr3) attenuating near the middle in the usual manner; metapleural

wing process missing. Metepisternum and metepimeron (epm3) small.

Precoxal ridge of metathorax (pecr3) weak and metasternal apophysis

small. Metathoracic spiracles (sp3) similar to the mesothoracic.

Metathoracic setae on each side: Metatergal setae (mts) 3 - 4 (3.4)

h.s.; metapleural setae absent. Anterior metasternal seta (amss)

0 -1 (0.6) h.s.; posterior metasternal setae absent.

Wings: Hyaline; 910 - 1050 (994)/u long and 308 - 392 (350)/u

widy axillary, additional sclerites and alar lobe well developed;
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always with 2 alar setae (als). The hamulohalterae and the

suspensorial sclerites absent.

Legs: Moderately long and stout; the fore and the middle legs
of subequal length and shorter than the hind legs; the ratio length
of the hind leg to the total length of the body 1:1.5 - 1.8 (1.6).
The coxa about 55 and the trochanter about 31/u wide respectively;
the basal part of the latter shorter than the distal and with 3
circular sensilla on each side; the trochanter with one, about 46
long differentiated apical seta (ase). The femur about 40/u wide;
that of the middle leg shortest and those of the fore and hind legs
subequal; the ratio width to length of the hind femur 1:4.3 - 4.7
(4.5)s The tibia ahout 24 Ve wide; with 2 apical spurs; in fore-
leg the femur slightly shorter than the tibia, the ratio their lengths
1:1.2 - 1.4 (1.3). Tarsus about 18/\1 wide; tarsal digitules
apically knobbed, 31 - 37 (34)/u long. Claw broad at base, abruptly
tapering towards a sharply pointed tip; 21 - 27 (23) e long; ungual
digitules apically knobbed, 18 - 24 (21) Ve long. In the
following table the lengths of the leg segments and the number of

setas on each are given:
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Fore-leg Middle leg Hind leg
length inm  37-43 (39) 37-43 (39) 40-46 (42)
Coxa  h.s. 6-10 (7.6) 6-11 (8.1) 7-11 (9.2)
Troch- 1eEtR inm  61-70 (64) 64-70 (67) 7076 (13)
anter  h.s. 2-4 (2.8) 2-4 (3.0) 2-5 (3.4)
length in/u 174-189 (183) 153-171 (165) 174-186 (180)
Femur h.s. 11-18 (14.6) 10-16 (12.8) 11-16(13.6)
length in u 226-253 (238)  232-259 (244) 250-293(272)
Tibia h.s. 29-38 (33.2) 30-42 (36.1) 32-46 (38.4)
length fnm  82-92 (85) 85-95 (89) 89-101 (95)
Tarsus h.s. 17-23 (19.2) 16-23 (19.6) 18-25 (21.2)

Total length of leg

in p 613-659 (631)  607~656 (625) 659~720(683)
Abdomen: 342 - 471 (410)/u long and 296 - 334 (319)/u wide.

The tergites of abdominal segment I smallj
though weakly sclerotized.
The ostloles absent.
setas (avs) arranged in transverse irregular rows;
The following table shows the number of the

in lateral groups.

Abdominal setae:

that of segment VIII large
The sternites of segment VIII ill~defined.

Dorsal (ads) and ventral

pleural setae (aps)

abdominal setae on each side of the median line:
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I 1T 11T IV v VI VII VIII
(ads) (3) 3-4 (3) 3-4 3-4 2-3 (2) *1)
(3.4) (3.1)  (3.1) (2.9)
(aps -3 - 3 -4 4 (4) 4)  3-4 %
) %2.3) ?3-1§ (3.6) @ ( (3.7) (;)
(avs) - 1-2 1-2 2-3 2-3 2-3 2-3 (2)
(1.1)  (1.7)  (2.3) (2.8) (2.8) (2.5)

* Slightly longer setae.

Setae of the glandular pouch (gls) include a pair of 116 - 140
(128)/u long tail setae (ts), the ratio their length to the total body
length being 1:7.7 - 10.3 (8.8).

Genital segment: The genital capsule (gc) moderately large, 128 -
143 (134)/u long and 85 - 95 (89)/u wide, i.e. the ratio length to
width 1.4 - 1.6 (1.5):1 and the ratio its length to the total length
of the body 1:7.8 - 8.9 (8.4). The style (st) rather straight in
lateral view, apically pointed. The enal opening (an) about 12/u in
diameter. The aedeagus (aed) tubular, with a short, strongly
sclerotized basal rod (bra). Setae of the genital seement (gt):

Dorsally 2 long setae always present on eachseide of the style near its
base; _ventrally, 4 - 6 (5.1) smaller setae oocur on each side of the
genital capsule.

Material examined: 10 specimens examined, obtained from the
following two lots, both of which completely agreed with each other:
(4) 5 specimens collected by K. Boratynski, on Agave decipiens, in Kew
Gardens, England, on 27.6.1957. (B) 5 specimens collected by myself,
on Agave franzosinii, also in Kew Gardens, England, during the last two
weeks of June, 1964.

This species was also recorded by Dr. Boratynski on Agave parryi.
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GENUB GOSSYPARTA:

(22) GOSSYPARTA SPURTA (MOD.)

Macropterous and brachypterous forms of this species were

available for study.

(A) The macropterous form (Plate XXIII, figs. 44 and 45)

The males moderately robust, comparatively large, with short
antennae and short legs. When mounted 1442 - 1512 (1484)/u long,
392 -~ 420 (406)/u wide and 2520 - 2758 (2632)/u wing expanse.

Body setae:t The antennae with numerous fleshy and few hair-like
setaes, about 37/u long; the body itself and the legs with much shorter
hair-like setae only.

Head:  Subtetrahedron; triangular in dorsal view and more or
less rounded in front view; yentral preocular depression absent in
lateral view. Length from apex to postoccipital ridge 122 - 131
(127) m3  from apex to neck 189 - 198 (194)/u; width across the gehae
238 - 250 (244)/u. The midcerapial ridge well developed and cruciform;
dorsal arm short, jolhing the lateral and the ventral arms at the apex
of the head. Postoccipital ridge (por) strongly developed, laterally
bending posteriorly and giving off a short, heavily sclerotized
extension anteriorly. Dorsomedial part of the epicranium (dmep)

narrow, weakly sclerotlzed. Pre and postocular ridges (proer & pocr)

well separated; preoral ridge slender.

Eyes: The dorsal simple eyes (dse) slightly projecting beyond

the outer margins of the head in dorsal view; their corneae 24 - 27
(26)/u in diameter and separated by 128 - 137 (134)/u, ices 5.0 = 5.6
(5.3) times their diameter apart. The ventral simple eyes (vse)

equal to the dorsal in diameter and 37 - 40 (39)/u apart. The lateral
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ozelli (o) large, closely attached to the postocular ridge. Cranial
apophysis (ca) apically bifurcate. Anterior tentorial arms join the

cranial apophysis separately; tentorial bridge (tb) stout. Dorsal
head setae (dhs):10 - 14 (11.8) h.s. on each side of the median line,
anterior to the postoccipital ridge; each gena with 4 - 6 (5.0) genal
setae (gs). Ventral head setae (vhs): Setae between the ventral
simple eyes absent; 3 - 5 (4.1) hes. just anterior to the preocular
ridges, forming with those of the other side a transverse irregular

row; anteriorly, 2 — 3 (2.5) h.s. longitudinally arranged on each

side of the ventral arm of the midcranial ridge.

One and sometimes two (av. 1.2) small bodies of unknown homology
(X) occur dorsally on each side of the dorsal arm of the midoranial

ridge, near the apex of the head.

Antennae:  Rather woniliform; 10-segmented; 625 - 677 (653) Ve
long, i.e. somewhat shorter than half the length of the body, the
ratio being 1:2.2 - 2.4 (2.3) and equal or slightly shorter than the
hind legs, the ratio 1:1.0 - 1.2 (1.1). Scape 52 - 55 (54) m long
and 55 - 58 (57)/u wide at base; with 4 = 5 (4.5) hes. Pedicel
67 - 70 (69)/u long and 49/u wide; with 3 -5 (4.0) f.s., 2 - 4 (3.0)
h.s. and a gensillum placodeum. Flagellum: Flagellar segments IV
to VII 31 - 37 (34)/u wide; segments IIT and X slightly narrower and
segments VIIL and IX slightly wider.  Segment III club-shaped and
longest of all, the ratio its length to the length of segment X being
1.7 - 1.9 (1.8):1 and the ratio its width to its length 1:3.1 - 3.6
(3.4). Segments IV to IX barrel-shaped, the ratio width to length

of segment IX 1:1.2 =~ 1.5 (1.4)s The terminal segment pear-shaped.
Segments V to X and sometimes IV also, with a few apically knobbed,
about 52/u long capitate sensory setae (set. Cae)e The following
table shows the lengths of the flagellar segments and the number of

setae on each:
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11T Iv v VI VII VIII IX X

length 95-98 82-85 61-67 61-70 58-64 49-55 49-55 52-58

in/u
(av.)  (97)  (84) (64) (66) (61) (52)  (52)  (55)

f.s. 4-8 15-19 T-10 8-12 10-13 10-14 9-12 8-11
(av.)  (6) (x7)  (8.5) (10) (11.5) (12) (10.5) (9.5)

h.s. 3-4 3-5 2-3 1=3 1-2 1-2 1-2 1-2
(av.) (3.5) (4) (2.5) (2) (1.5) (1.5) (1.5) (1.5)

Set.ca. O 0-1 3-4 2-4 3-4 2-4 3-4 3~4
(av.) O (0.5) (3.5) (3.0) (3.5) (3.0) (3.5) (3.5)

Antennal bristles (ab) subequal to the fleshy setae in length but
distinectly stouter; segments VIII and IX each with one ventral

bristle. Terminal segment with one d»>rsal preapical bristle, two
lateral ones at a greater distance from the apex and two apical small

setae.

Thorax: 585 ~ 623 (608)/u long. Pronotal ridges (prnr) medially

interrupted at a weakly sclerotized point; lateral pronotal sclerites

(prn) small. Posttergites (pt) narrow. Proepisternum without any

ridge-like sclerotization. Prosternum (stnl) comparatively long and
narrow, 82 - 85 (84)/u long; posteriorly bounded by a 119 -~ 125 (122)
/u long prosternal ridge (stnlr). The prothoracic setae absent

altogether.

Mesothorax: Presoutum (prsc) 89 — 98 (95)/u long and 171 - 174
(173)/u wide, the ratio being 1:1.8 - 2.0 (1.9); prescutal ridze well
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developed and prescutal suture (pscs) distinct. Scutum 91 - 95 (94)
long, i.e. the ratio lengths of prescutum to scutum 1:%.9 - 1.1 (1.0).

Proalare (pra), prealar ridge (prar), tegular (teg), triangular plate
(tp), anterior and posterior notal wing processes (anp & pnp) well

developed, Scutellum transverse, rectangular in dorsal view; 70 - 73
(72)/u long and 159 - 168 (165)/u wide, the ratios length to width
being 1:2.2 - 2.4 (2.3) and its length to the length of scutum 1:1.2 -
1.4 (1.3); scutellar ridge (solr) well developed. Postalare (pa)
well developed, with the anterior and the posterior ridges anteriorly
joined. Postnotal apophysis (pna) large. Mesopleuron: Mesopleural
ridee (plr2) continuous above the coxal articulation, dorsally
supporting the pleural wing process (pwp2). Basalare (bas)
comparatively slender. Subepisternal ridge (ser) well developed.
Mesepisternum (eps?2) distinct and mesepimeron (epm2) small. Latero-
pleurite (1pl) large, with an oval membranous area. Mesosternum:
Basisternum (stn2) 183 - 195 (189)/u long and 241 - 250 (247)/u wide;
the marginal (mr), precoxal ridges (pcr2) and the furca well developed.
Mesothoracioc spiracies (sp2) 21 - 24 (23) Ve wide at opening, with a

46 - 52 (49)/u long supporting bar. Mesothoracic setas on each side

of the median line: One hair-like prescutal setae (pscse) always
present; gcutal as well as gcutellar setas 2 - 3 (2.5) h.s. Tegular
Setae always 2. Postmesostigmatal and bagisternal setae absent.
Metathoraxs Metapostnotal sclerites (pn3) ill-defined; Metapost—
notal ridge absent. Metapleural ridge (plr3) attenuated =& usual near

the middle; dorsally supporting a small pleural wing process.

Precoxal ridge (pcr3) strong and metasternal apophysis (sta) distinct.

Metathoracic spiracles (sp3) identical with the mesothoracic. Meta—

thoracic setae: 4 - 5 (4.5) metatergal setae (mts) and onhe anterior

metasternal seta (amss) present on each side; metapleural and posterior

metasternal setae absent.
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Vingss Hyaline; 1064 - 1148 (1106)/u long and 420 ~ 490 (462)/u
wide; axillary, additional sclerites and alar lobe well developed; 2

alar setae always present. Hamulohalterae 92/u long and 24 - 27
(26)/u wide; with a slender ridge and a 52 - 58 (55)/u long apically
hooked seta, the ratio its length to the length of the hamulohaltera
being 1:1.6 = 1.8 (1.7).

Legs: Well developed, short and stout; the middle legs usually
shortest and the hind legs longest; the ratio length of the hind leg
to the total length of the body 1:2.1 - 2.2 (2.15). Coxa and
trochanter about 64 and 37/u wide respectively; the basal part of the
latter shorter than the distal and with 3 gircular sensilla on each

side; the trochanter also with a differentiated long apical seta (ase).
Femur about 46/u wide; that of the middle leg shortest and those of
the fore and the hind legs subequal; the ratio width to length of the
hind femur 1:3.5 - 4.0 (3.8). Tibia about 24/u wide; with 2 apical
spurs; in fore leg the femur slightly shorter than the tibia, the
ratio their lengths being 1:1.2 - 1.4 (1.,3). Tarsus about 21/u wide;
tarsal digitules apically knobbed, about 37/u long,. Claw broad

at base, abruptly tapering apically; 21 - 24 (23)/u long; ungual
digitules also apically knobbed, about 18/u lohg. The following table
shows the lengths of the leg segments and the number of setae on

each:
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Fore-leg Middle leg Hind leg
length in/u 55-61 (58) 55-61 (58) 58-64 (61)
Coxa  h.s. 8-12 (9.4) 8-11 (9.1) 10-14 (11.6)
Troch- 1oM8th inu 7316 (74) 73-76 (74) 76-19 (17)
anter h.s. 4-6 (5.1) 4-5 (4.6) 4-6 (5.3)

length in/u 159-186 (174) 146-165 (156) 162-183 (174)
Femur h.s. 15-22 (18.5) 14-20 (16.8) 14-18 (15.9)

length in/u 214-238 (229) 217-244 (232) 226-259 (247)
Tibia h.s. 18-29 (24.4) 20-34 (27.6) 22-35 (28.8)

length inm  67-76 (73) 67-79 (74) 70-82 (76)
Tarsus hes. 10-12 (11.1) 10-13 (11.8) 11-15 (13.3)

Total length of leg

in/u

589-659 (628)

580-647 (613)

613-689 (656)

Abdomen s

540 - 578 (560)/u

long and 380 - 410 (395)/u wide.

The tergites of segments I, II and sometimes IIT weak and narrow;

that of segment VIII (at8) large. The sternites of segment VIII
(as8) ill-defined. The ostigles absent.

ventral transverse irregular row§énd pleural groups.

Abdominal setae in dorsal,

The number of
the abdomInal setae on each side of the median line are given in the

following table:
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I 1T IIT v v VI VIiI VIIT

(ads) 5 -6 4-6 4-5 4-5 3-4 (3) (3)  *1+1-2
(5.5) (5.0) (4.5) (4.7) (3.5) (1.5)

(aps) 3 -4 3-4 4~5 4-5 4—3 (5) 4 -5 *¥l4

(3.7)  (3.5) (4.4) (4.5) (4.4 (4.5) (3)

(ava) - (1) (2) 2-3 2-3 2-3 2-3 (1)
(2.5) (2.7) (2.6) (2.7)

* A slightly longer seta.
** A considerably longer seta, about 90/u long.

The setae of the glandular pouch (gls) only include a pair of 168 -
177 (173) /o long tail setae, the ratio their length to the total length
of the body being 1:8.1 - 9.0 (8.6).

Genital segment: The genital capsule (ge) moderately large, 177
- 183 (180)/u long and 110/u wide, i.e. the ratio length to width 1.6
~ 1.7 (1.65):1 and the ratio its length to the total length of the body
1:8.1 - 8.3 (8.2); the style (st) undulating and apically pointed in
o
1¢eral view. Anal opening (an) about 24/u in diameter. Aedeagus

(aed) well developed, with a well sclerotized lateral margins ~nd
uniformly tapering towards a sharply pointed tip. Setae of the

genital segment (gts): Dorsally two conspicuously long setae always
present on each side near the base of the style; ventrally 7 -9

(8.0) slightly smaller setae occur on each side of the genital capsule.

Materials 3 specimens only were available, collected by A.
Dziedzicka, on Ulmus sp., in Mogila, Nr. Nowa Huta, Nr. Krakow, Poland,
on 26.4.1963.
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(B) The brachypterous form (Plate XXIV, fig. 46)

These males rather robust, with the abdomen slightly broader than
the thorax; comparatively large, with short antennae and short legs.
Mounted specimens 1274 - 1470 (1358)/u long, 336 - 378 (350)/u wide at
mesothorax and 546 - 938 (686)/u wing expanse.

Body setaes The antennae with numerous fleshy and a few hair-~like
setae, about 31/u longs The body itself and the legs with much shorter

hair-like setae only.

Head:  Subtetrahedron; triangular in dorsal view and rather rounded
in front view; yentral preocular depression absent. Length from apex
to postoccipital ridge 128 - 153 (140)/u; from apex to neck 183 - 214
(192); width across the genae 226 - 244 (235)/u. The midoranial ridge

well developed and cruciform; dorsal arm short, joining the lateral and

the ventral arms at the apex of the head. Postoccipital ridge (per)

laterally forked into anteriorly and posteriorly directed branches.

Dorsomedial part of the epicranium (dmep) slightly raised. Pre and

postocular ridges (proer & poer) well separated; preoral ridge slender.

Eyes: The dorsal simple eyes (dse) slightly projecting beyond the
outer margins of the head in dorsal view; their corneae 15 - 21 (18)
in diameter and separated by 140 - 156 (150)/u; i.ee 6.7 - 9.8 (8.2)
times their diameter apart. The yentral simple eyes (vse) equal or
slightly smaller than the dorsal, their corneae 12 - 18 (16)/u in diameter
and 61 - 82 (70)/u apart. Ocellus (o) vestigial and only represented by
a sclerotized spot, attached to the postocular ridge by means of a slender
sclerotized arm. Cranial apophysis (oa) apically bifurcate. Tentorial
bridge (tb) stout; anterior tentorial arms join the cranial apophysis

separately (fig. 46, I). The mouth opening (mo) small, situated on a large

mouth tubercle (mt) posteriorly. Dorsal head setae (dhs): 8-14(10.1) h.s.
on each




PLATE XXI¥

aﬁﬁéﬁ%&aﬁ-ﬁ b R
4/

spl x dhs yphg
'
/

dse_ E
- Ly
dmep-- — 7
I 8
gs- 7
por -
prn
pt
pra.
epsy
prar
als
h
--0es
mts
o r « .
o — e
pta
ads 'e Torow e
i |——
FANEEEE IR
b . T
aps ) PR
A 200 R . 4
€l 100 —_—
G 50w et L oy
X s 15 as
b
atn L et
gqp " s
gls -
an” b
/ ~.
) <
Fig-46 R
gts \



259

side anterior to the postoccipital ridge; each gena usually with 2 -
4 and ocoasionally 1 or 5 (av. 2.9) genal setae (gs). Ventral head

Setae (vhs): The setae between the ventral eyes absent; 3 -5 (4.2)
h.s. just anterior to the preocular ridges, forming with those of the

other side a transverse irregular row; anteriorly 1 - 2 (1.6) h.s.

present on each side of the ventral arm of the midcranial ridge.

A small body of unknown homology (X) always present dorsally on
each side of the dorsal arm of the midcranial ridge, near the apex of
the head.

Antennae:  Rather moniliform; 10-segmented; 491 - 583 (534)/u
long, 1.e. shorter than half the length of the body, the ratio being
1:2.3 = 2.7 (2.5) and slightly shorter than the hind legs, the ratio
about 1:1.1. Scape 46 - 58 (52)/u long and 61-70 (64)/u wide at
base; almost always with 4 and occasionally 5 h.s. (av. 4.2).
Pedioel 58 - 67 (61)/u long and 46 - 52 (50)/u wide; with 1 = 4 (2.2)
fesey 3 =7 (5.5) hes. and a sensillum placodeum (spl). Flagellum:
Flagellar segments III to IX 37 - 43/u wide (segments VI, VII and
sometimes VIII somewhat wider than the preceeding segments); segment
X3 - 34/u wide. Segment III club-shaped and longest of all, the
ratio its length to the lehgth of segment X 1.5 - 2.0 (1.8):1 and the
ratio its width to its length 1:1.8 = 2.3 (2.1). Segments IV to IX
barrel-shaped, the ratio width to length of segment IX being 1:0.9 -
1.1 (1.0). Terminal segment pear-shaped. Segments VI to X and

sometimes V also, with a few apically khobbed, about 43/u long ocapitate

sensory setae (set. ca.). The lengths of the flagellar segments and

the number of setae on each are given in the following table:
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IIT Iv \'f VI VII VIII IX X

length 73~92 46-58 46~61 46-61  43-55 37-46 37-46  43-55

in/u
(ave)  (82)  (49)  (58)  (55)  (49)  (43)  (40)  (46)

fes. T-15 T-11 8-16 12-17 13-117 T-14 8-12 4-8
(av.) (11.9) (9.2) (11.8) (14.1) (14.9) (10.3) (9.2) (5.1)

h.s. 3-6 1-3 1-3 1-3 1-2 0-2 0-1 0-1
(av.) (5.1) (2.1) (1.9) (1.1} (1.2) (0.8) (0.5) (0.4)

get.ca. 0 0 0-2 1~4 2-5 2~5 2-4 3-4
(av.) 0 0 (1.1)  (1.9) (3.2) (3.1) (2.6) (3.6)

Antennal bristles (ab) well defined; segments VIII and IX each
with one ventral bristle. Segment X with one dorsal preapical
bristle, two lateral ones at a greater distance from the apex and two

apical small hair-like setae.

Thorax: 372 - 471 (426)/u long. Pronotal ridges (prnr) medially
interrupted at a weakly sclerotized point; lateral pronotal sclerites

(prn) and posttergites (pt) small. Proepisternum without any ridge-
like sclerotization. Prosternum narrow, 24 - 34 (27)/u long;

prosternal ridge (stnlr) 79 - 92 (89)/u long. Prothoracic setae

almost always absent but one medial pronotal, one lateral pronotal and
one antespiracular dorsal seta were found on each side of one specimen.

Mesothorax: Prescutum (prsc) 43 - 52 (46)/u long and 122 ~ 143
(131)/u wide, the ratio being 1:2.5 ~ 3.2 (2.9); prescutal ridge
slender and prescutal suture distinct. Scutum (sct) 31 ~ 55 (49)

long, i.e. the ratio lengths of prescutum to scutum 1:0.7 - 1.4 (1.1).
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The prealare (pra), prealar ridge (prar), tegula and iriangular plate
conspicuously degenerate. Scutellum (scl) trapezoid in dorsal

view; 43 - 61 (55)/u long and 159 - 183 (168)/u wide, the ratios
length to width 1:2.6 ~ 3.7 (3.1) and its length to the length of
scutum 1.0 — 1.5 (1.1):1; scutoscutellar suture (scts) weakly

developed and usually partly missing; scutellar ridge absent.
Postalare (pa) with the anterlor and the posterior ridges anteriorly

joined. Postnotal apophysis (pna) greatly reduced. Mesopleurons

Mesopleural ridge contlnuous above the coxal articulation, dorsally

supporting a small pleural wingz process. Basalare extremely weak and

slender. Subepisternal ridge atrophied and sometimes absent altogethem
Mesepisterhum (eps2) well-defined and mesepimeron small. Lateropleurite
(lpl) comparatively large, wlth a small oval membranous area. Meso-
sternum: Basisternum (stn2) 107 - 131 (119)/u long and 177 ~ 201
(186)/u wide; the marginal ridge (mr) usually partly absent anteriorly;

the precoxal ridge slender and the furca (f) greatly reduced. Meso-—

thoracic_spiracles (sp2) 18 - 24 (21)/u wide at opening, with a 46 -
52 (49)/u long supporting bar. Mesothoracic setas on each sides

Prescutal setae absent; scutal setacs 1 -5 (2.9) hes.; scutellar

setae 1 - 3 (1.8) hes. Tegular setae O = 1 (0.2) h.s. Postmeso—

stigmatal and basisternal setae absent. Metathorax: Metapostnotal
sclerites (pn3) narrow and ill-defined; metapostnotal ridge (pn3r)

absent. Metapleural ridge (plr3) weak, attenuated near the

middle as usual and dorsally reduced. Precoxal rideges of metathorax

absent and metasternal apophysis (sta) vestigial. Metathoracic
spiracles (sp3) similar to the mesothoracic. Metathoracic setae on
each side of the median line: Motatergal setae (mts) 3 — 8 (4.7) hes.

and anterior metasternal setae (amss) O - 1 (0.9) h.s.; metapleural

setae absent and posterior metasternal setae 0 — 1 (0.3).

Wings: Hyaline and greatly reduced; 126 - 308 (182)/u long and

42 - 140 (84)/u wide; axillary sclerites small; additional sclerite

and alar lobe absent; one alar seta (als) almost always present and
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occasionally absent (av. 0.8). Hamulohalterae (h) atrophied and
sometimes absent altogether; when present 31 - 52 (40)/u long and
12 - 18 (15)/u wide; +the hamulohalteral ridge and the seta absent.

Legs:  Well developed, short and stout; the middle legs usually
shortest and the hind legs longest; the ratio length of the hind leg
to the total length of the body 1:2.2 - 2.4 (2.3). Coxa and trochanter
about 64 and 37/u wide respectively; +the basal part of the latter

shorter than the distal and with 3 circular sensilla on each side;

the trochanter also with a long apical seta. Femur about 49/u wide;
that of the middle leg shortest and those of the fore and hind legs
subequal; the ratio width to length of the hind femur 1:2.9 -« 3.4
(3.1). Tibia about 31/u widey with 2 apical spurs; in fore leg the
femur shorter than the tibia, the ratio their lengths being 1:1.,1 -

1.2 (1.15). Tarsus about 27/u wide; +tarsal digitules apically knobbed,
about 34/u long. Claw wide at base, abruptly tapering apiocallys 21 -

24 (22)/u longs ungual digitules apically knobbed, about 18/u long.
The lengths of the leg segments and the number of setae on each are
given in the following table:
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Fore-leg Middle leg Hind leg
length inm  52-58 (55) 52-58 (55) 55-61 (58)
Coxa hes. 7-11 (9.5) 7-10 (8.9) 8-13 (11.7)
Troch- length inm 6470 (67) 64~70 (68) 70-79 (73)
anter o, 4-5 (4.5) 4~5 (4.4) 4-6 (5.1)
longth inm  143-168 (156) 134-153 (143)  140-168(153)
Femur h.s. 11-16 (13.1) 8-12 (10.4) 9-13 (11.8)
length in/u 168-189 (180) 168-189 (180) 177-214(198)
Tibia h.s. 16-22 (18.5) 15-23 (19.1) 14-21 (18.2)
length inm  70-76 (72) 70-79 (74) 73-85 (79)
Tarsus h.s. 9-12 (10.7) 9-13 (11.2) 11-14 (12.5)

Total length of leg

in/u

516-583 (549)

506-570 (540)

534~622(583)

Abdomen:
tergites of segments I and II weak and nharrow;
The sternites of segment VIII ill-defined.

large.

absent.

570 ~ 646 (608) long and 365 - 426 (395)/u
that of segment VIII
The ostioles

wide. The

Abdominal setae in dorsal, ventral transverse irregular rovs

and pleural groups.
abdominal setae on sach side of the median lines

The following table shows the number of the
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I I ITT IV Vv VI VII VIIT

(ads) 3-7 3-6 3- 3-6 3-5 3-5 2-4 #4-2

(5.1)  (4.6) (4.4§ (4.3)  (4.1) (3.8) (3.1) (1.4)
(aps) 3 -4 3 - 3-5 3-5 4~ 3-4 3-4 W

’ (3.3) (3-9? (4.3) (3.8) (4-4? (3.8) (3.8) G)

(avs) - (1) 1-2 2-3 2-3 (3) 2-3 1-2

(1.9) (2.71) (2.9) (2.9)  (1.1)

* A slightly longer seta.
¥* The longest body seta, 85 - 95 (89)/u long.

Glandular pouches (gp) comparatively very smally the getae of

the glandular pouch (gls) only include a pair of comparatively short
tail setae, 46 - 92 (73)/u long, i.e. the ratio their length to the
total length of the body 1:15.2 - 26.3 (18.6).

The appearance and structure of the gepital segment similar to
that of the macropterous form; the genital capsule (gc) 162 - 192
(177)/u long and 113 - 131 (122)/u wide, the ratio 1.4 - 1.5 (1.45):1
and the ratio its length to the total length of the body 1:7.0 - 8.1
(7.7)«  Anal opening (an) 15 - 21 (18)/u in diameter. Setae of the
genital segment (gts): Dorsally two long setae always present on

each side near the base of the style (st); wventrally 8 - 12 (9.6)

———ee———

slightly smaller setae occur on each side of the genital capsule.

Material: 10 specimens examined, received in two lots as follows:
1) 5 specimens collected by A. Dziedzicka, on Ulmus sp., in Krakow,
Poland, during May, 1964.
2) 5 specimens also collected by Dziedzicka, on Ulmus sp., in Moglia,
Nr. Krakow, Poland, on 26.4.1963.
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(23) GOSSYPARTA SALICICOLA BORCHS. (Plate XXV, figs. 47 and 48)

Brachypterous form only known. The males rather robust, with the
abdomen slightly broader than the thorax; comparatively large, with
short antennae and short legs. When mounted 1302 — 1442 (1373)
long, 322 - 350 (336)/u wide at mesothorax and 532 - 980 (644)/u wing

expanse.

Body setas: The antehnae with numerous fleshy and a few hair~like
setae, about 28/u long. The body itself and the legs with much

shorter hair-like setae only.

Head:  Subtetrahedron; triangular in dorsal view and rather
rounded in front view; ventral preocular depression absent in lateral
view. Length from apex to postoccipital ridge 131 - 143 (137)/u;
from apex to neck 189 -~ 204 (195)/u; width across the genae 223 - 244

(229)/u. The midcranial ridge cruciform; dorsal arm (dmer) short,

joining the lateral and the ventral arms (vmer) at the apex of the

head. Postoccipital ridge (por) laterally forked. Dorsomedial part

of the epicranium (dmep) slightly raised. Preocular (procr) and

postocular ridges (pocr) well separated; preoral ridge slender.

Eyes: The dorsal simple eyes (dse) slightly projecting beyond

the outer margins of the head in dorsal view; their corneae 18 - 21
(20)/u in diameter and separated by 134 - 165 (146)/u, j.ee 6.3 - 8.5
(7.0) times their corneae apart. The ventral simple eyes (vse) equal
or slightly smaller than the dorsal, 18 -~ 21 (19)/u in diameter and 73
- 95 (82)/u apart. Ocellus (o) vestigial and merely represented by a

sclerotized spot, attached to the postocular ridge by means of a

slender sclerotization. Cranial apophysis (ca) apically bifurcate.

Tentorial bridge stout. The mouth tubercle (mt) large. Dorsal head
setae (dhs): 10 - 15 (12.5) hes. on each side anterior to the post—
occipital ridge; each gena usually with 3 - 6 and occasionally 8
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(av. 4.7) genal setae (gs). Ventral head setae (vhs): Setae between
the ventral eyes absent; 2 - 4 (2.8) h.s. just anterior to the pre-

ocular ridges, forming with their partners of the other side a trans-
verse irregular row; anteriorly 1 - 2 (1.5) h.s. present on each side
of the ventral arm of the midcranial ridge. The mouth tubercle with
1-2(1.6) h.s,

A small body of unknown homology (X) occurs dorsally on sach side
near the apex of the head.

Antennae:  Rather moniliform; 10-segmented; 522 - 583 (549)/u
long, i.e. shorter than half the body length, the ratio being 1:2.3
- 2.6 (2.5) and slightly shorter than the hind legs, the ratio 1:1.1 -
1.2 (1.13).  Scape 46 - 52 (49)/u long and 55 - 61 (58) m wide at bases
always with 4 h.s. Pedicel (pdc) 61 - 67 (64)/u long and 43 -~ 46 (45)
/u widey with 1 - 2 (1.1) fese, 2 ~3 (2.4) h.s., and a sensillum
placodeum. Flagellum: Segment ITII ~ IX 34 - 40/u wide and segment
X 27 - 31 (29)/u wide. Segment III club~shaped and longest of all,
the ratio its length to the length of segment X 1.7 - 2.1 (1.9):1 and
the ratio its width to its length 1:2.2 - 2.5 (2.3). Segments IV to IX
barrel-shaped, the ratio width to length of segment IX being 1:1.0 - 1.4
(1.2). Terminal segment pear-~shaped. The apically knobbed sensory

setae entirely absent on the antennae. The following table shows the
lengths of the flagellar segments and the number of setae on each:
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I1T v v VI VII VIII iX X

Length 76-92 46-61 52-67 49-64 49-61 40-49 37-46  43-46

In/u
(av.) (85) (50) (61)  (58)  (52)  (46)  (43)  (45)

f.s, 3-8 3-9 5-9 T-12 8-15 5-8 4-8 2~-4
(av.) (5.1) (6.2) (7.4) (9.5) (10.8) (7.1) (6.2) (2.8)

h.s. 2-6 2=4 1-2 1-2 1-3 0-1 1=2 0-1
(av.) (3.3) (2.9) (1.5) (1.3) (1.8) (0.7) (1.2) (0.6)

Antennal bristles (ab) well-defined; segments VIII and IX each
with one ventral bristle. Terminal segment with one dorsal preapical

bristle, two lateral ones at a greater distance from the apex and one

or two apical small hair-like setaec.

Thorax: 403 - 464 (433)/u long. The thoracic structures,
ridges and plates similar to G. spuria. Prosternum (stnl)and pro-
sternal ridge 21 - 27 (24) and 82 - 95 (89)/u long respectively.

Prothoracic setae on each slde: Medial pronotal setae (mpns) 0-~3

and occasionally 5 (av. 1.4) h.s.; lateral pronotal and antespiracular
dorsal setae (1ps) & asds) usually absent but 1 - 2 h.s. occasionally

occur on either or both sides (averages 0.5 and 0.4 h.s. respectively).

Antespiracular ventral and prosternal setae absent.

Mesothorax: Prescutum 52 - 64 (58) m long and 119 - 137 (131)
wide, the ratio being 1:1.9 - 2.6 (2.3).  Scutum 24 - 40 (32) m long,
i.e. the ratio lengths of prescutum to scutum 1.3 - 2.6 (1.8):1.
Scutellum (scl) 40 - 58 (52)/u long and 150-165 (156)/u wide, the
ratios its length to its width 1:2.7 - 3.8 (3.0) and its length to the
length of scutum 1.2 - 2.1 (1.6):1. Basisternum (stn2) 101 ~ 122
(110) m long and 168 —~ 183 (177)/u wide. Mesothoracic spiracles
(sp2) 18 - 21 (20)/u wide at opening, with a 49 - 55 (52)/u long

supporting bar. Mesothoracic setae on each side: Prescutal seta
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0 ~1 (0.3) hes.; scutal setae? — 6 (3.3) h.s.; scutellar setae
1 -3 (1.6) hos. Tegular setae O — 1 (0.3). Postmesostigmatal and
basisternal setse absent. Metathoracic setas on each side: Metatergal

setae (mts) 6 — 14 (8.6) h.s.; one anterior metasternal seta always
present; metapleural and posterior metasternal setas absent.

Wings: Hyaline and greatly reduced; 112 - 336 (168)/u long and
42 - 98 (56)/u wide; axillary sclerites emall; additional solerites
and alar lobe absent: alar seta (als) O - 1 (0.6) h.s, Hamulohal-
terae (h) atrophied, 27 - 49 (37)/u long and 12 - 15 (14)/u wide.

Legs: Short and stout; the fore and the middle legs subequal in
length and the hind legs longest; the ratio length of the latter to
the total length of the body 1:2.1 - 2.3 (2.2). Coxa and trochanter
about 64 and 40/u wide respectively; +the basal part of the latter
shorter than the distal and with 3 circular sensilla on each side;
the trochanter also with a differentiated long apical seta (ase).
Femur about 49/u wide; that of the middle leg shortest and those of
the fore and hind legs subequal; the ratio width to length of the
hind femur 1:3.3 - 3.5(3.4). Tibia about 31 m wide; with 2 apical
spurs; in fore leg the ratio lengths of femur to tibia 1:1.17 - 1.24
(1.2). Tarsus about 24/u wide; tarsal digitules apically knobbed,
about 37/u long. Clawl8 - 24 (21)/u long; ungual digitules also
apioally knobbed, about 18/u longe The following table shows the
lengths of the leg segments and the number of setae on each:
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Fore-leg Middle leg Hind leg
length fnm  49-55 (52) 49-55 (52) 52-58 (55)
Coxa h.s. 5-9 (7.4) 5-10 (8.2) 6-11 (8.5)
Trooh~ LeRETR inm  64-67 (66) 64-70 (67) 67-13 (70)
anter h.s. 3-4 (3.5) 3-4 (3.4) 3-5 (3.9)
length in/u 159-168 (165) 153-159 (156) 162-171 (168)
Femur h.s. 8-15 (12.1) 6- 12 (9.5) 7-13 (11.2)
length in/u 189-204 (198) 192-207 (201) 204-223(217)
Tibia h.s. 15-19 (16.8) 13-19 (17.1) 13-20 (17.6)
length inm  76-62 (79) 79-89 (86) 85-92 (89)
Tarsus hes. 7-10 (8.2) 7-11 (9.1) 8-12 (9.9)
rotal 1iﬁjﬁh °f 1% 558595 (580)  558-595 (583) 592-634 (619)
Abdomen: 555 - 684 (623)/u wide. The

long and 388 - 418 (410)/u

tergites, sternites and arrangement of the abdominal setae similar to

G. spuria;

ostiocles absent.

In the following table the number of

abdominal setae on each side of the median line are given:

I IT IIT IV Vv VI VII VIII

(ads) 4-9 4-9 4-7 4-7 3-6 3-5 3-5 %4
(6.3) (6.5) (5.71) (5.6) (4.8) (4.1) (3.9) (1)
(aps) 3 -4 4—§ 4 -5 4—3 4 -5 4-5 3 =4 *14
(3.3)  (4.1)  (4.2) (4.3) (4.3) (4.2) (3.8) (3)

avs - 1 -2 2-3 2 -4 3 3 3 - 1
(ave) (1.1)  (2.2) (3.1) G) ) (3 1§ ©

* A slightly longer seta.
¥* The longest body seta, 107 - 137 (116)/u long.
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Glandular pouches (gp) very small; the gsetae of the glandular

pouch (21s) ohly include a pair of comparatively short tail setae, 40 -
82 (64) e long, the ratio their length to the tota}e 1fengt1;” ff the body
boing 1417.1 = 34.9 (20.8), The genital sgment Yybiosd eé G spuris;
the genital capsule (gc) 146 — 171 (162)/u long and 113 - 122 (119)/u
wide, the ratio length to width being 1.3 - 1.5 (1.4):1 and the ratio
its length to the total body length 1:7.8 - 9.8 (8.5). Anal opening
(an) 18 - 24 (22)/u in diameter. Setae of the genital segment (gts):
Dorgally two relatively long setae always present on each side near the
base of the style (st); wventrally 7 — 9 (7.8) smaller setae ocour on
each side of the genital capsule.

Material: 10 specimens examined, collected by G. Matesova on
Salix sp., In Alma Ata, Kazakhstan, USSR, on 2.4.1951.

Remarks: This species although very closely related to the
brachypterous males of G. spuria, can be mainly distinguished by the
abgence of the capitate sensory setae on the antennal segments; other
minor differences are the acquisition of more numerous abdominal setae
and longer anal lobe seta.
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GENUS PSKUDOCHERMES:

(24) PSHI/DOCHERMES FRAXINI (KALT.) (Plate XXVI, fig. 49)

The apterous forms only known; these are degenerate, and appear
like the nymphal forms. The males dorso-ventrally flattened,
moderately robust and spindle-shaped, i.e. the body broadest at
mesothorax and gradually becoming narrower posteriorly; the body
ridges and sclerites absent or greatly reduced. A comparatively very
small species, with very short antennae and legs; mounted specimens
518 — 658 (602)/u long and 196 - 238 (210)/u wide at mesothorax.

Body setae: The antennae with very few fleshy and hair-like
setae, 9 — 12/u long; the body itself with sparse, slightly smaller

hair-like sgetae only.

Head: Intimately fused with the thorax; +the head ridges
entirely absent. The gyes represented by weakly sclerotized lateral
spots, 89 - 95 (92)/u apart., The cranial apophysis (ca) vestigial,

apically bifurcate. The mouth opening (mo) situated on a small,

double-bulging mouth tubercls (mt) posteriorly. Dorsal head setae
(ahs) 3 - 4 (3.8) and ventral hcad setae (vhs) 2 - 3 (2.8) h.s. on each
side of the median line.

Antennae: Neither filiform nor moniliform, with segment VI
distinctly widest of all flagellar segments; normally 8-segmented,
but sometimes fusion between adjacent segments occurs; 146 - 174
(162)/u long, i.e. much shorter than half the bedy length, the ratio
1:3.5 - 3.9 (3.7), and slightly shorter than the hind legs, the ratio
1:1.1 - 1.2 (1.17).  Scape (sep) 18 - 24 (20)/u long and 24 - 31 (28)
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u wide; with 2 - 3 (2.4) h.s. Pedicel (pdc) 18 - 27 (21)/u long
and 21 - 24 (23)/u wide; with 1 - 2 (1.6) h.s. Flegellum:
Segment III club-shaped, with a very narrow stalk; the ratio its
length to the length of segment VIII being 1.2 - 1.8 (1.5):1, and the
ratio width to length of segments III and VII 1:1.2 - 1.8 (1.4) and
1-1.2 (1.1):1 respectively. Segments V and VI beconing
progressively wider, and segments VII and VIII decreasing in width .
The lengths, widths of the flagellar segments and the number

of setae on each are given in the following table:

I11 IV v Vi VII VIII
length inm 21-27 15-21  18-24 18-21 18 15 - 18
(av.) (25)  (171) (20) (190  (18) (17)
width inu 15-18  15-18  18-24 21-24 18-21 15-18
(av.) 17y (r7)  (21) (23)  (20) (16)
f,.s. 0 0 1 1-2 1-2 0
(av.) 0 0 (1) (1.2) (1.2) 0
h.s. 0-1 0-1 1-2 0-1 1-2 0-1
(av.) (0.2) (0.4) (1.8) (0.2) (1.8) (0.4)

Antennal bristies (ab) well defined, about lS/u long; segments
VI and VII each with one ventral bristle. Terminal segment with 3

preapical bristles, a pair of capitate, about 24/u long subapical

sensory setae (set. scla) and one apical hair-like seta.

Thorax: The thoracic ridges and sclerites greatly degenerate.

" Pleurzl ridges of the thorax (plrl, plr2 & plr3) short and rudimentary.

The spiracles (sp2 & sp3) emach 9 - 12 (10)/u wide at opening, with
24 - 31 (27)/u long supporting bar. Prothoracic and mesothoracic
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setae: 2 - 3 (2.5) dorsal, one pleural and one ventral hair-like

setae present on each side of the median line. Metachoracic getae:

2 -3 (2.7) dorsal and one pleural hair-like setae occur on each side.

Legs: Comparatively short and very stout; the fore and the

middle legs subequal in length, the hind leg slightly longer; the
ratio length of the hind leg to the total length of the body 1:2.9 -
3.4 (3.2). Coxa and trochanter about 31 and 18/u wide respectively;
the latter with the basal part shorter than the distal and with a
differentiatcd long apical scta (ase). Femur about 28 e wide; that
of the middle leg shortest and those of the fore and hind legs sub-
equal; the ratio width to length of the hind femur being 1:1.8 - 2
(1.9). Tibia about 18,u wide; with 2 small spines; in foro-leg
the ratio lengths of femur to tibial.4 - 1.5 (1.45):1. Tarsus

about 18/u wide; tarsal digitules apically knobbed, about 24/u long.

Claw broad at base and abruptly tapering apicelly, 15 - 18 (16)/u
long; ungual digitules extremely fine, apically knobbed and about

15/u long. The lengths of the leg segments and the number of setae

on each are given in the following table:
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Fore-leg Middle leg Hind leg
length in/u 24-31 (28) 24-31 (28) 27-31 (29)
Coxa  h.s. 2-3 (2.2) 2-3 (2.2) 2-3 (2.6)
- "length in/u 18-21 (19) 18-21 (19) 21-24 (22)
ier Bes: (1) (1) (1)
length injm 49-55 (52) 49-55 (53) 49-55 (53)
Femur h.s. 1-2 (1.2) 1-2 (1.2) 1-2 (1.4)
longth dnp  34-37 (35) 34-37 (35) 37-40 (39)
Tibia h.s. 0 -0 4]
length inmu  27-31 (29) 27-31 (29) 27-31 (30)
Tarsus h.s. 2-3 (2.4) 2-3 (2.2) 2-3 (2.2)

Total length of leg

168-183 (180)

171-183 (180)

177-195 (189)

in/u
Abdomen: The abdominal tergites and sternites absent. The
dorsal and ventral sctae (ads & avs) in transverse rows; one pleural

sete (aps) always present on each segment.

The following table

shows the number of dorsal and ventral setae on each side of the

median line:

I II III IV v VI VII  VIII
(ads) 1 -2 1-2 2 1-2 2 1-2 1-2 1-2
(av.) (1.,5) (1.8) (2) (1.8) (2) (1.8) (1.8) (1.8)
(avs) - 1 2 2 2 2 1-2 1-2
(ev.) - (1) (2) (2) (2) (2)  (1.5) (1.5)
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The ostioles as well as the glandular pouches entirely absent.

The genital segment: The genital capsule (gc) comparatively very
small, 37 - 40 (39) u long and 31-34 (32) su wide, i.e. the ratio
length to width 1.2 - 1.3 (1.23):1 and its length to the total length
of the body 1:14.1 - 17.0 (15.4); the style (st) rather straight in

lateral view, apically rounded. Anal openingz undetectable.

Aedeagus (aed) ventrally sclerotized and tapering towards a pointed
tip. Sctac_of the genital segment: The genital capsule (gc) always

with one dorsal and two ventral setae on each side of the median line.

Material: 10 specimens examined, collected by K. Boratynski,
on Ash trees (Fraxinus excelsior), in the gardens of Buckingham Palace,
London on 20.10.1963.

Remarks: The mating behavié% of this species was observed in the
laboratory. The females covered with copious waxy secretion remain
fixed usually deep in the crevices of the bark with their heads at the
bottom of the crevices and their abdomina directed towards the surface.
The male wandering about, somehow is capable of locating the position
of the posterior end of the female ready for copulation, pushes its
abdomen through the waxy covering and the copulation takes place.

These observations m&y;ﬂi%éfst that the females remain under their waxy
covering until they a?ehieziiiﬁwannt&gﬁqgigrate to another position

to start laying the cggs; those unferisaiZed sppear to remain in

their positions until they perish.
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V. DISCUSSION

The present study of the male representatives of Pseudococcidae
and Eriococcidae has revealed many interesting facts regarding their
taxonomic status. Moreover, the material of Pseudococcidae, being
fairly representative (20 Spp. were oonsidered), allowed for certaln
suggestions as to the classification within the family. As far as
the Eriococcidae are concerned, the material although inadequate for
similar suggestions ( 7 spp. only), was sufficient for a general
characterization of the males of the famlly and for suggestions
regarding the various degrees of morphological relationships betwoen
the‘studied species.,

These conclusions were assessed by taking into consideration
as many characters as possible, as listed in table I. The table
includes all the species here studied and 3 others adequately
described for the purpose of comparison by Giliomee (1961)s The
large number of species studied by Beardsley (1960, 62, 63, 64 and
65) could not be included in this table since his descriptions
contain comparatively few of the characters here employed. The
assessment of the relationships between the studied species was
carried out by using the quantitative evaluation method adopted by
Ghauri (1962) and followed by Giliomee (1964). In this method all
the characters were regarded as being of equal importance, and those
shared by any two species were counted, and the calculated numbers
(shown in table II in the form of a matrix) were taken as indices of
the degree of affinity. This method was found the most practical in
the circumstances, although not the most satisfactory from the
statistical point of view. The methods recently disoussed by Sokal
& Sneath (1963), in which a correlation coefficient is obtained for

each pair of species, 1s more accurate, but involves the use of an
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electronic computer for calculation and the development of a rather

elaborate computer programme*.

The discussion therefore, will include the following aspects:
(A) The taxonomic status of Pseudococcidae and Eriococcidae.

(B) The taxonomic significance of the systematically important

characters, and the levels at which they could be used.

(C) The classification and interrelationships within each of these

groups.

(D) The relationships of the Pseudococcidae and Eriococoidae with

other families of Coccoidesa.

¥ This programme has only recently been developed in the Department
of Zoology and Applied Entomology by Dr. G. Murdie, taking the
advantage of the computing facilities available in the Imperial
College. It was applied too late to include in the main part of
the thesis, but the results of the two methods are discussed and

compared in the appendix.
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Fam. ERTOCOCCIDAE
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CHARACTERS SEPARATING FAMILIES, GROUPS OF GENER4A, GENERA AND SPECIES:

TABLE I:

"no comparison”)
CHARACTERS

("NC" indicates

26 27

25

17 118 19| 20|21 22 23 24

16

1 2 3 45 6 7 8 9{10 11 12 13 14 15
1

111111111

Com~

earances
{2) Moderately

paratively (1) Narrow and
(3) Robust

slender.

robust.

General a
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1 23 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Sizet (1) Small {about 1000
or less. (2) Intermediate.
(3) Large (about 1250/u long
or more?.

Fleshy setae: (1) Entirely

absent. (2) Only on the

antennae. 53; On the antennae

and legs. (4) On the body - C

itself, antennae and legs. 3 33 3233324 4 4 4 4 4 33 2 1 3 1 3 3 3 2 2¢2

Derm pores: (1) Absent. (2)
On thorax and abdomen onlye.

(3) Present on head, thorax :
and abdomene 3 333333223 3 3 3 3 3 33 2 3 3 1 1 1 1 1 11

HEAD:

In front view: (1) Subtrian-

gular. (2) More or less

rounded. (3) Dorso-ventrally

flattened. 1111111111 1 1 1 1 1 33 1 1 1 1 2 2 1 2 22

In lateral view: Ventral

reocular depression:
Els Entirely absent. (2)
Hardly indicated. (3) Well - : : :
pronounced. 23322223323 3 3 3 3 3 11 3 3 3 2 2 2 2 2 11

Dorsal arm of midcranial ridge:

zls Absent. Z25 Indicated by

heavy sclerotization. (3) : : SRR ' '

distinct. 3333333133 3 3 3 3 3 21 3 2 3 2 3 3 3 3 33
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If present: (I) Posteriorly
disappearing at or anterior
to level of dorsal eyes.

{2) Disappearing behind the
level of the dorsal eyes.

(3) Meeting or almost meeting
the postoccipital ridge.

Lateral arms of the midecraniat

ridge: (1) Absent. (2) Indi-

cated by weak sclerotization.
(3) Well developed.

Relationship between the arms

of the midcranial ridge:
1) Dorsal arm separated.
$2§ 411 arms joined forming a

cruciform structure.

Postoccipital ridge: (1)
Absent. !2; Its position
only marked by heavy sclero-
tization. (3§ Distinct
slender and U-shaped. t4
Slender and V-shaped. (5
Strongly developed and
laterally forked.

(1) snteriorly not reaching
the preocular ridges. (2)
Confluent with the preocular

ridges.

Pre and postocular ridges:
il; Absent. 125 Widely

separated. (3) Joined together

by means of the interocular

ridge.

3 KC

2NC 2 2 3 3 1 1 1 2

31 3 2 2 2 3 3 3 2

25 26
11 1
33 3
22 2
55 5
11 1

22 2

NG

NC

NC
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1 23 45 67T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

The ventral part of the
reocular ridge, below the
articular process: le
Entirely absent. (2) Il1
defined. (3) Well marked
by a heavy sclerotization.

(4) atrophied. (5) The ridge
well developed ventrally. 3 33111123 2 2 2 2 2 2 11 2 %5 5 5 %5 §5 4 5 54 4 NC

The dorsal part of the post-

ocular ridge: (1) Reduced. v
125 Well-developed. 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 11 2 2 2 2 2 2 2 2 2 2 2 NC

BYES:

Distance between dorsal eyes in
relation to diameter of their
corneac: 115 Simple eyes absent.
12; Distance usually less than
3.5 times the diameter of cornear.
§3; Distance usually 3.5-6 times.
4) Distance usually more than 6

times. 3 33323333 3 3 3 3 3 3 41 3 4 3 4 2 3 2 4 34 4

Relative size of simple eyes:

(1) Absent. (2) Dorsal eyes

smaller than the ventral. (3)

Both eyes subequal. (4) Ventral : ’

eyes smaller. 2 2 2 2 4 2 2 2 2 2 2 2 2 2 2 31 3 3 2 3 4 3 3 3 33 3

Lateral ocelli: Vestigial or

merely represented by small

sclerotized spots. (2) Well

developed. 2 2 2 2 22 222 2 2 2 2 2 2 22 2 2 2 1 2 2 2 1 21 1
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1 23 45 6 78 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Position of oceili: (1) Inde-
pendent on head wall. (2) Ocular
ridges separated; ocellus closely
attached to postocular ridge. (3)
Ocular ridges separated; ocellus
attached to postocular ridge by
means of a sclerotized arm. (4)
Ocular ridges separated; ocellus
attached to postocular ridge by
means of a well developed ridge.
(5) Pre and postocular ridges
joined by the interocular ridge;
ocellus at the point of

Jjunction. 555555555 5 5 5 5 5 5 55 5 3 4 2 2 2 2 3 23 3 1

Cranial apophysis: (1) Truncate.
(2) Apically bifurcate. 1r1111111 1 1 1 11 1 1 11 1 1 1 1 2 2 1 2 22 2 2

Tentorial bridege: (1) Absent.
(2) Comparatively slender.

(3) Sstout. 2 22222222 2 2 2 2 2 2 22 2 2 2 2 3 3 3 3 33 3 1

Anterior Tentorial arms: (1)

Absent. (2) fnteriorly fused

together before merging into

the cranial apophysis. (3)

Vlell separated. 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 23 2 3 3 3 3 3 3 3 33 3 1

Mouth tubercle: (1) Absent.
{2) Present. 1111111711 1 1 1 1 1 1 11 1 1 1 1 1 1 1 2 12 2 1

Dorsal head setae on each side:
(1) Usually less than 8. (2)
Intermediate. (3) Usually more

than 12. 2 22222333 3 3 3 3 3 3 22 1 2 2 2 2 2 3 1 22 2 1
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25 26

21

Genal setae on each gena:
1) Absent. 2) 1-2 usually.
(3; Almost always 3. (4)
Varying number, 1-7. (5)

More than 7. 3

Dorsal ocular setae: (1)
Absent. 2) Present. 1

Ventral ocular setae: (1)
Absent. (2) Present. 1

Ventral head setae on each
side: lﬁs Setae in a longi-
tudinal row between the

ventral simple eyes: (1)
Absente. ZQ? Present or
absent. (3 Always absent. 3

(B) Setae transversely

arranged in the area of the
ventral preocular depression

or its position: (1) Usually

5 or less. (2) Intermediate.
(3) Usually 10 or more. 2

Head disc pores: (1) Absent.

2) Only present ventrally.
(3; One pore usually present
dorsally on each side. (4)

2 - 3 pores usually present
dorsally. (5) 4 pores or more

present dorsally. (6) Present
dorsally and ventrally. 4

Structures of obscure homolo

on the head: Zli Absent « Zz§
One always present on each side.
(3) More than one present. 1

33 3

11 1

11 1

54 1

11 1

44 4

11 1

11 1

11 1

11 1

11 1

33 3
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25 26

ANTENNAE:

Normal number of segments:
(15 gzsegmented. 125 e

segmented. (3) 10-segmented. 3 3

Length related to body length:
Comparatively: §8) Very short;
the body more than 2.6 times as
long. (2) Short; body 2-2.6
times as long. (3) Moderately
long; body 1.5-1.9 times as
long. (4) Long; body usually
less than 1.5 times as long. 3

Length in relation to length of
hind legs: (1) Antennae much
shorter; the hind legs more than
1.6 times as long. (2) intennae
slightly shorter; the hind legs
1.1-1.6 times as long. Bothsub-
equal. (4) Antennae longer. 2

Relative length of 3rd and

terminal antennal segments:

(1) Both subequal. (2) Segment

IIT slightly longer, usually 1.1
~1.5 times as long. (3) Segment
III 1.5-2.5 times as long. (4)

Segment III more than 2.5 times

as longe. 1

Width of segment III in relation
to _its longth: 115 Length less
than twice the width. (2) Length
2-3.3 times as wide. (3) Length

33 ~ 5.3 as wide. (4) Length

2

2

2

more than 5.3 times as wide. 3 3

N

31

11

21

11

21

33 3
22 2
22 2
33 3
32 2
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Width of preterminal segment in
relation to its length: (15
Length less than twice the width.
éz; Length 2~3.7 times the width.

3) Length more than 3.7 times
the width. 2 2

Shape of the terminal segment:
(1) Hore or less cylindrical,
i.e. of a2bout the same width-
throughout. (2) Pear-shaped,
i.ec. wide at base and becoming
gradually narrower apically. 1

)

Antennal setae:

Fleshy setae: (1) Absent.
z25 Present. . 2 2

Hair-like setae on segments
IV to terminal: (1) Absent.
(2) Present. 2 2

Relative length of the antennal
and_the body setae: (1) Subequal
or slightly longer than the body
setae. (2) Twice as long as

body setae or more. 1 1

Capitate, apically knobbed
sensory setae: Zl; Absent.

z25 Two subapical setae present
on terminal segment only. (3)
5-6 setae on terminal segment
only. (4) Few setae present
on segments VII to X, and some~
times also on segments IITI to VI.
(5) Always present on segments
ITT to X and forming the majority
of the antennal setae.

2 2 2 2 2 2 2 2 2

10 11
2 2
1 1
2 2
2 2
1 1

2 2

2 2 2 2
1 1 1 1
2 2 2 2
2 2 2 2

11 2 3 3 3

12 1 1 1 1

22 2 1 2 1

22 1 2 2 2

11T 1 2 2 1

21 22 23
1 1 1
2 2 2
2 2 2
2 2 2
1 1 1
4 4 3

5 26
11 1
22 2
22 2
22 2
22 2
44 1
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1 2 3 45 6 78 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Number of hair-like getae on

the scape: (1) 1 - 3 h.s.
2) 4 h.s. almost always present. ' ) . : .
53) More than 4 hese present. 3 3 3 3 2 2 2 2 2 3 3 3 3 3 3 32 2 2 2 2 2 2 2 2 22 2
Antennal bristles (ab) on ter—
minal segment: (1) 3 bristles

only present. (2) 3 relatively
large, and 2 much smaller. $F1 11121112 1 1 1 1 2 1 11 1 1 2 1 2 1 1 1 11 1

The three large bristles: (1)
Slightly stouter than the

antennal setae and hardly

distinguishable. (2) Con-

spicuously stouter and easily

separated. 2 22 212222 2 2 2 2 2 2 22 1 1 1 2 2 2 2 2 22 2

(1) The two lateral bristles

about as long as those on the

two preceding segments. (2)

Approximately twice as long« 1 1 1 1 1 1 111 1 1 1 1 1 1 11 1 1 2 1 1 1 1 1 11 1

Relative length: (1) A1l

of about the same length. (2)
The dorsal bristle slightly
shorter. (3) The dorsal
bristle much shorter (about

half as long). 2 221 22322 2 1 2 2 2 1 22 1 1 1 2 2 1 1 2 11 1

Position: (1) All three pre-
apical, at about the same dis-
tance from the apex. (2) The
lateral pair preapical and the
dorsal bristle removed a great
distance from the apex (nearl

at half the segment's length.
(3) The dorsal bristle preapical
and the lateral pair near the
base of the segment. (4) All
three near the base. i1 1112111111 1 1 1 1 1 1 11 1 1 1 1 3 3 4 3 33 3
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1 23 465 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Apical hair-like seta of the ter-
minal segments: Zli Presente.
(2) Replaced by 1-3 preapical

sensilla basiconica. 111111111 1 1 1 1 1 1 11 2 2 2 1 1 1 1 1 11 1

THORAX:
PROTHORAX :

Proepisternum: (1) Without
ridge~like sclerotization. (2
Dorsal margin ridge-like. (3
Dorsal and ventral margins

ridge-like. 2 222 22 222 2 2 2 2 2 2 22 2 3 3 2 1 1 1 1 11 1

Shape of Prosternum: (1) Absent.
TET Short, triangular plate.

(3) Comparatively long, trian—
gular. (4) Triangular with the
anterior apex forming a sclero-
tized ring. (5) A long and
narrow plate. (6) A pair of

separate plates. 333334335 3 3 3 3 3 3 32 2 3 6 2 3 3 3 3 55 5

Prosternal ridge: (1) Absent.

(2) Its position only marked

by beavy sclerotization. (3)°

A single ridge. (4) Uith antero-
median, crescent-like extension.

(5) Doubled. 335333333 3 3 3 3 3 3 22 3 3 3 3 4 4 3 3 33 3

Prothoracic setae on each sides

Medial pronotal setae: zls

Usually absent. (2) 1 or 2.

(3) Usually more than 2. 2 22212232 2 2 3 3 3 3 33 11 1 11 1 1 1 11 2
Lateral pronotal setae: (1)

Absent. 225 Sometimes present.

(3) Present. 112221333 2 2 3 2 2 3 33 2 1 1 1 1 1 1 1 11 2
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25 26

Posttersi

tal setae: (1)

Absent. (2) Sometimes present.

(3) Usual
4-8. (5)

1y 1-3. (4) Usually
Usually 8 or more.

Antespiracular dorsal setaes
(15 Absent . 125 Sometimes

present.
present.

§3 1-4 setae
4) Usually more

than 4 setae.

Antespiracular ventral setae:
115 Absent . 125 Absent or

present.
present.

(3) One seta alway
(4) More than cne

seta present.

Progsternal setae:

(1) Avsent

(2) Zbsent or present. (3)

1-3. (4)

(3) Usual
4-17. (
T.

More than 3.

11

S

3 3

33

ores on eaon side:

Prothoracic
Medial pronotal pores: 115
Absent. iZ;

Absent or present.

1y 1-4. (4) Usually
5) Usually more than

Lateral pronotal pores: (1)
Absent. 125

.Absent or present.

(3) Present.

2 3

33

Posttergzital pores: (1) Absent.
225 Present. 11
ntespiracular dorsal pores:
Abgent. l 5

2) Absent or present.

(3) 1-2.
than 2.

(4) Usually more

(1)

4 4

n

34

4 4

4 4

33

23

33

11

34
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Prosternal pores: (1) Absent.
(2) Absent or present. (3)
Usually one in the middle. (4)
Usually one or more on each

side. 4 4 4 4 4 3 41 4

MESOTHORAX:

Prescutums

Appearance in dorsal view: (1)

Not differentiated. (2)

Transverse, rectangular, with

well separated prescutal ridges.

(3) Triangular, with well

separated ridges. (4) Triangular,

with the prescutal ridges con-

tinuous medio-posteriorly. 2 2 2 2 2 2 2 2 2

Relative length to width of

prescutum: (1) Width equal

to length or slightly longer.

(2) Width 1.4-2 times the

length. (3) Width more than

twice the length. 2 2 2 2 21 2 2 2

Prescutal suture: (1) Absent.

{2) Distinct. (3) Replaced

by the continuous prescutal

ridges. ' 22 2 2 2 2 2 22

Scutum: (1) Not differentiated.
125 Evenly sclerotized.- (3)
With a distinct, median, longi-
tudinal narrow membranous

area. 3333 3 3 3 3 3

21

2 NC

11

31

26 27
1 1
2 1
3 NC
2 1
2 1
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21

Relative length of prescutum
to scutum: ils Prescutum
shorter than scutum. (2)
Prescutum 1-2 times as long
as scutum. (3) Prescutum
2-4 times as long. (4)
Prescutum more than 4 times
as long.

Scutellum:

111111111

Appearance in dorsal view:
1) Not differentiated.
32; Pentagonal. (3) Pentagonal

with a lateral additional ridge
on each side. (4) Trapezoid-
shaped; scutoscutellar suture
partly absent. (5) Transverse,

rectangular, with strongly
developed scutellar ridges.

2 2 2 2 2 2 2 2 2

Length of scutellum in relation
to its width: 1) Length

usually less than half the
width. (2) Length half the
width or more.

Le h of scutellum related
to length of scutum: 1

Scutellum about half as long.

(3) Scutellum longer than
scutum.

Triangular plate: (1)
Absent. ZZ; Comparatively
small. (3) Large and well
developed.

(2§ Scutellum slightly shorter.

111111111

1

1

1

1 NC 1

21 2

2 NC 2

1 NC 2

31 3

3

22

54

11

23

32

NC

NC

KC
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Anterior and posterior post—

alar ridges: (1) Absent.
(2) Well separated. (3)
Anteriorly joined.

Mesopleural ridge: (1)

Atrophied. (2) Interrupted
above the coxal articulation.
(3) Continuous.

Basalare: (1) Absent. (2)
Weak and slender. {3) Strong
and stout.

Subepisternal ridge: (lg
Atrophied or absent. (2
Well developed.

Lateropleurite: (1) Absent.

3
Large.

2

§2; Comparatively narrow.
Moderately large. (4)

glg Evenly sclerotized.
#ith a circular or

oval membranous area.

Trochantin: (1) Absent.
125 Present.

Mesosternun:

Marginal ridge of the basis-
ternums (15 Absent. 125

Wleak or partly absent. (3)
Well developed.

Murca:

(1) Absent. (2)

Vestigial. (2) Comparatively

small.

(4) Well developed.

2

3

4

21 2

21 2

31 2

21 2

31 2

1 NC 1

22 2

22 3

32 4

33 3

33 3

22 2

21 1

44 4

22 2

11 1

jeg 2

43 3

NC
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Mesothoracic setae on each

side: Prescutal setae:

(1) Absent. (2) Absent or

present.

(3) Not more than

2. (4) Usually 2-4. (5)
Usually more than 4.

Scutal setae: (1) Usually

1-3. 2
Usually 6

Scutellar

Intermediate. (3)

Or more. 3

setae: (1) Present

or absent.

(2) Usually 1-2.

(3) Usually 2-4. (4) Usually

more than

4e

Tegular setae: (1) Present or

abgente.

2) Usually 1-3. (3)

Usually 3-5. (4) Usually more

than 5 .

Mesepisternal setaes (1)

Absent. (

2) Present.

Postmesostigmatal setae:
115 Absent. Zz$ Present sub-

laterally
spiracles.
laterally,
medially.

only behind the
(3) Present sub-
submedially and

Lateropleurital setae: (1)
Absent « 125 One seta

always present.

Basisternal setae: (1)

Absent.

2) Present.

3

2

14 15
5 5
3 2
4 4
4 2
1 1
3 3
1 1
2 2

41 4 4 5

21 2 2 1

31 3 2 2

21 2 3 4

11 1 1 1

22 3 2 2

11 1 1 1

22 2 2 2

21 22 23
3 3 5
2 1 2
2 2 3
3 2 4
1 1 2
1 1 3
1 2 1
1 1 2

31 2
12 2
32z 2
21 1
11 1
11 1
11 1
111
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Mesothoracic pores on each

side: Postmesostigmatal pores:

(1) Absent. (2} One pore

always present in the middle.

(3) One pore usually on each

side. 1111333113 1 1 2 1 3 1 1r 1 3 1 1 1 1 1 1 11 1

METATHORAX :

Suspensorial sclerite: (1)

Absent . (25 Present. 2 2 2 2 2 22 292 2 2 2 2 2 2 21 2 2 2 2 2 2 2 1 21 1
Metapostnotal ridge: (1)

Absent. (2) Comparatively

weak., (3) Well developede 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 31 2 2 2 1 1 1 1 1 11 1

Metapleural ridge: (1)
Dorsally reduced. (2)

Well developed. 2 2 2 2 2 2 222 2 2 2 2 2 2 21 2 2 2 2 2 2 2 2 21 1
Precoxal rid of metathorax:

(15 Absent. 525 Weake. 135 : :

Well developed. 333333333 3 3 3 3 3 3 31 3 2 2 2 3 3 2 2 32 2
Metasternal apophysis: (1)

Undetectable. 52; Vestigial. '

(3) Well developed. 3 33333333 3 3 3 3 3 3 32 3 3 3 3 3 3 3 3 32 2

Metathoracic setae on each

gide: Motateorgal setaot (1;

Absent. (2) Usually 1-3. (3)Usually

3-5. (4) Hore than 5. 331332332 3 4 4 4 4 4 33 2 2 3 2 2 2 3 2 33 4

Motapleural setae: (1) Absent.

(2).Present or(a?sent. (3)

Usually 1-2. 4) Usually 3=5. .

(5) More than 5. 111221233 3 4 5 5 5 5 45 2 1 3 3 1 1 3 3 11 1
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Anterior metasternal setae:

(1) Absent.

2) Present or

absent. (3) 1~2. (4) Usually
2-5. (5) More than 5. 3

Postmétas%iggatal setae: (1)
. esente. 1

Posterior metasternal setae:

(1) Absent. (2) Absent or
present. (3) 1-2 setae. (4)
Usually more than 2 setae. 3

Metathq;gpic pores:

Metatergal pores: (1) Absent
125 Usually present. 1

Metaspiracular pores: (1)

Absent. (2) Scmetimes present.
(3) Present. 2

Anterior metasternal pores:
115 Absent. 125 Sometimes

present. (

3) Present. 2

Posterior metasternal pores:

(1) Absent.
present.

Fore-wings:
Reduced. (3) Well developed. 3 3

Alar setae:

(2) Sometimes

(3) Present. 1

(1) sbsent. (2)

(1) Usually absent.

(2) Usually 1-3. (3) Almost

always 3.
than 3.

(4) Usually more

16 17 18
44 3 3
11 1 1
33 2 2
12 1 2
33 3 3
33 1 .3
13 1 2
31 3 3

4NC 2 3

19 20
3 3
1 1
2 3
2 1
3 1
3 1
2 1
3 3
2 1

22 23
3 4
1 2
1 1
1 1
1 1
1 1
1 1
3 3
2 1

5 26
33 3
11 1
12 1
11 1
11 1
11 1
11 1
32 2
22 2

NC



12

13

14

15

16 17 18 19

20

21

22

23

24

297

If Wi well developed:
Circular sensorias 515 Could
not be detected and presum-
ably absent. (2) 2-3. (3)

Always 3. (4) 3-4.

Hamulohalterae: (1) Absent.
EQ§ Ltrophied, without setae.
3) Well developed, with one

apically hooked seta.

If well developed:

Length of seta in relation to
length of hammlohaltera: zls

Seta much shorter zhamulohaltera
1.9 times or more as long. (2)

Seta slightly shorter (hamulo-
haltera usually less than 1.9

times as long. (3) Both sub-

equal.

LEGS:

(1) Fore-leg shortest. (2)
Middle leg shortest. (3) Both
subequal.

Length of hind leg in relation
to length of body: (1) Hind leg

less than half the body length.

(2) Hind leg half or more the
body length.

Trochanter: (1) Basal part

shorter than the distal. (2)
Basal part longer.

Apical seta of trochanter:
315 Absent. 125 Present.

10 11
2 2
3 3
2 2
1 1
2 2
2 2
1 1

2NC 2 2 2

31 3 3 3

2N 2 2 1

11 3 2 2

11 2 2 2

22 2 2 2

11 2 1 1

NC

25 26 27
11 1 NC
32 2 1
2 NC NC NC
22 3 3
11 1 1
11 1 1
22 2 2



298

1 2 3 45 6 7T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Femur: (1) Front femur shortest
or equal to middle femur. (2)
Middle femur shortest. 121122111 1 1 1 2 1 1 11 2 2 2 1 2 2 2 2 22 2

Width of hind femur in relation
to its length: (1) Comparatively
slender (length 6.5 times or more
as width). (2) Intermediate.

(3) Stout (length 4.2 times or ,
less as width). 2 22222212 2 2 2 2 2 2 33 3 2 1 2 2 3 2 2 33 3

In fore-leg: (1) Femur shorter
than tibia. (2) Femur longer :
than tibia. 111211111 1 1 1 1 1 1 22 1 1 1 1 1 1 1 1 11 1

Tarsal digitules: (1) Absent.
(2) Present. 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 22 2 1 1 1 2 2 2 2 2 2 2

Claw: (1) Uniformly tapering
apically. (2) Broad basally
and abruptly tapering

apically. 111111111 1 1 1 1 1 1 11 1 1 1 1 2 2 2 2 22 2
Ungual digitules: 21; Not

knobbed apically. 2) Apically

knobbed., 111111111 1 1 1 1 1 1 11 1 1 1 1 2 2 2 2 22 2

ABDOMEN ¢

Ostiocles: (1) Absent. (2)
Il1-defined. (3) Well
developed. 333321331 2 3 3 3I 3 3 331 2 3 1 1 1 1 1 11 1

Abdominal setae: (1) Dorsal

and ventral setae hair-like,

segmentally arranged in trans-

verse rows. (2) Both fleshy

and hair-llke setaepresent

in segmental bands. 111111111 2 2 2 2 2 2 11 1 1 1 1 1 1 1 1 11 1
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Dorsal setae of segment VIII:

11, Absent. 125 All subequal

in length. (3) Include one

seta (on each ‘side), much

longer than other abdominal

setae. 2 2

Pleural setae of segment VIII:

1) All subequal in length. (2)
Include one slightly longer ssta.
(3) Include one much longer seta
(at least twice as long as other
abdominal setae). 2 2

Ventral sétae of segment VIII:

115 Absent'. 125 Present or

absent. (3) Usually one seta

on each side. (4) More than

one seta on each side. 1 1

Abdominal disc pores: (1) Absent.
(2) Only on segment I. (3) On
segment I and ou same of

segments II to VII. (4) On

segments I to VII. 4 4

If present: (1) Only present
laterally. (2) Laterally and also
dorsally on one or more segments.
(3) Laterally and also ventrally

on one or more segments. (4)
Laterally and also dorsally and
ventrally on one or more

segment. 1 3

Dorso-median transverss sclero-

tization of sesment VIIL: (1)
Absent . 325 Present. 1 1

[

22

23

11

4 4

34

11

17 18 19
2 2 2
1 1 1
1 1 1
2 4 4
1 4 4
1 1 1

NC NC NC NC NC NC NC EC NC
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Ventral longitudinal sclero-

tization on each side of segment

VIII: (1) Absent. (2)

Present. 111111111

Glandular pouches and its setae:

(1) Absent. ZZS-Only present on

segment VIII. (3) Present on

segments VIT and VIII. 2 2 2 2 2 2 2 2 2

Glandular pouch setae of segment

ViIIE: Include: (1) The terminal

pair of tail setae only. (2) The

tail setae and one about as long

as the abdominal setae. (3) The

tail setae and one of medium

length. (4) The tail setae, two

medium of unequal lengths and ’
a short onee. 3 3 3 3 3 3 3 3 3

Tail setae of segment VIII in

relation to body length: ny

Comparatively very short (the

body more than 12 times as long).

(2) Short (the body 8«12 times

as long). (3) Moderately long

(the body 5~8 times as long).

(4) Long (the body usual

less than 5 times as long). 4 4 4 4 4 4 4 4 4

GENITAL SEGMENT:

(1) Avdominal segment IX latero—
ventrally forming a penial sheath;

the latter is not fused with the

9th tergite + 10th segment and
anteriorly bounded by a basal

ridge on each side. Anal opening
minute. (2) Same structure, with

the basal ridges medially continuous.
(3) Segments IX and X forming a genital

PRENIAan 88 0RaSREFREy 1N Mo

large. 111111111

1 1

11 1

22 2

33 4

K=Y
w
=S

11 1

22 2

11 1

21 1

NC

NG
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Length of the genital segment

in rolation to its width: (1

Length less than 1.6 timos as

width. (2) Length 1.6-2.1

times as width. (3) Length

more than 2.1 times as width 1 1 2 1 2 1 2 2 1

Length of genital sogment in
relation to total body length:
115 Short (the body about 9
times as long or more). (2)
Intermediate. (3) Long (the

body about 7% times as long
or less). 111111211

Style, in lateral view: (1)

Apex curving upwards. (2)

Sinuating; apex pointed.

(3) Rather straight; apex

pointed. (4) Rather straight;

apex rouhded. 1 1 1 1 1 1 4 41

Process of penial sheath:
(1) ibsent. (2) Vestigial. (3)

Well pronounced. 3 33333 213

Ledeagus: (1) Arising just behind
the basal ridges of the penial
sheath; comparatively shorte.

(2) Arising just behind the basal
ridges of the penial sheathj
comparatively long (i.e. anteriorly
bent and reaching the cavity of
abdominal segment VII before
curving posteriorly). (3)
Removed backwards and arising at
& large distance from the basal

ring of the genital capsule. 1 1 1 1 1 1 2 1 1

1 1

22 1

12 2

44 4

33 2

21 1

22 2

22 2

11 1
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Dorsal getae of the genital

segments on each side: (1)
One seta only present. (2)
2 setae, noticeably longer
than the abdominal setae.
(3) 3 setae, subequel or
slightly shorter than the
abdominal setae. (4) More
than 3 setae, subequal to
the abdominal.

333333333 3

3
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16

18

19

B 138 charaoterS 12 [3|4|5]6 112! 13]14] 15 17 20 [l21 | 22| 23| 24 25 | 26 21
: e e - R | S it :
% 1. Planococcus citri | 128 1120 125 | 110 | 112 105 1104 1104 | 981103 101 |63 |87 | 73| 61 |74 || 61| 57| 56| 56 54 37 37 , 36
; e M kenmyae 121 | 122 | 106 | 106 108 1105 ;109 -|100 | 107 | 99|62 (87 |73 | 70 |.69 || 63| 59| 60 56 56, 39 38 37
3. " dioscoreae 119 | 106 | 107 105|102 | 102 |96 | 104 | 99|60 |84 |72 | 65 | 67 |58 | 54 | 53| 48| 511 31 34! 35
: 4. Planocoapides ireneus 111 | 107 105 1101 © 103 | 96 | 100 1104 | 66 |86 |71 | 67 |69 ||57| 57| 56| 50! 52| 36 37 i 36
; 5. Nipaecoccus vastator 110 92 93! 92 |91l 90| 93|51 |86 |79 | 68 |70 {|61 | 51| 53| 51| 5135 35 29
i 6 "  nipae | 92 91| 94 89 90 | 8856 (83 |75 | 72 |76 57| 57| 52| 55 | 52 38 38 38
? T+ Maconellicoccus hirsutus { 108 107 ;101 {100 2105 9159 (81|68 65 |66 ||59] 51| 57| 471 51§ 34 33 32
8. Ferrisiana virgata 100 104 102 | 97 1103 [ 96|61 |87 |73 | TL |74 ||56| 54 | 56| 49| 55' 36 35 | 36
9. Trionymus newsteads o1 98 95 | 97| 97 | 84|56 |81 |66 | 68 |77 |{53 | 47 | 51| 51 ( 47 3637 32 _
lO.Paeudococch obscurus . ; 125 117 3117 108 {115 [ 9059 {89 |68 | 64 {64 {57 | 49 | 63| 49 i 52 33 36 i 31
11. " maritims (type A) } 117 '120 [112 |122 | 87|50 |86 |65 | 61 |63 |[55 | 50 | 61| 46 i 52 36 37 . 31
124 " citriculus E '120 112 1116 | 86|53 |78 |62'| 60 |63 ||51 | 49 | 60|42 |48 29 30 ' 28
13. " adonidum | 19 |16 | 87|51 |84 |60 62 |63 (155 | 49| 60 51|52 37 39 28
14, " fragilis | 113 {83 (51 (75 {60 | 64 |61 46 | 40 | 49| 43 1 42l 26, 28 2
__ 15.Dysmicoccus alazon § ; 87150 |82 |65 | 62 |63 ||51 | 49 | 57| 46 | 49 32._33.. 29
lS.Saccharicoccus (winged) g | .| 80 73 |66 | 56 |62 ||48 | 50 | 45| 41 | 48 38 37 i 40
_ sacchari (wingless) ‘ | ) 44 149 | 4T |45 {36 | 36 | 32 133 | 36 38 36 ;71
17.0ctocoocus africanus ; i 79 | 74 |65 |[62 | 66 1 59| 65 | 68 51 49 |41
18.Ceroputo pilosellae | . 103 |82 |58 |51 14958 |53 45 41 |25
B 19.Centrococcus insolitus - ! : i 77 |152 | 49 | 48 | 50 | 53 v44__%394jﬂ?§__
20,Nairobia bifrons | ] mininlsela 58 57043
21.Eriococcus araucariae ; g | 118 {101 [108 [110 93 90 , 58
22, o orariensis : & f % | 1102 1104 113 92 90 é 64
23, " buxi : : . i 91 {96 78 76 51
24.0vaticoccus agavium E : | 104 98 5 97 g 66
s5 Gossyparia (winged) : | }10 105 , 63
spuria -(brachypterous) ?_ { : '@ ,130 i
26.G.salicicola (brachypterous) § E | % | | 67
27 .Pseudochermes fraxini (wingless)| % é i : % ! "
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(4) TAXONOMIC STATUS OF PSEUDOCOCCIDAE AND ERIOCOCCIDAE:

On examining table I, it was immediately apparent that the
pseudococold and the eriococcid males exhibit a number of structural
differences, comparable with those separating other families (e.gs
Pseudéﬁcidaa and Coccidae), and thus justifying the recognition of
the two groups as distinct families. This conclusion is in
accordance with Ferris's (1937) concepts of classification, which
were also adopted by Hoy (1962 - 63), the most recent student of
Eriococcidae.

The characters distinctly separating the macropterous males of
Pseudococcidae from those of Eriococcidae are listed in the followling
table (4):

Pseudococoidae Eriococcidae
(1) Puparias Fluffy, loosgly felted, Compact, closely .
with no definite felted, flattened,
posterior opening. permanently split
along the posterior
(2) Postoccipital Weak, slender, U or edge.
ridge: V-ghaped. Strongly developed,

laterally forked.

(3) Terminal antennal Elongated; more or Barrel-shaped; the
Segmentss less oylindrical. apical segment
distinetly pear-
shaped.
(4) Proepisterpums With the dorsal margin Without any ridge~

(and sometimes also the 1like sclerotizatione
ventral margin) heavily

sclerotized and ridge~

like.



(5) Scutellum, in
dorsal view:

(6) Soutellar ridge:
(7) Anterior and

posterior post-
alar ridges:

(8) Mesopleural
ridget

(9) Trochanter:

(10) Ungual
digitules:

(11) Pepial sheath:

(12) Aedeagus:

Pen.tagorlal-"

Abszent.

Well separated.

Interrupted above the
coxal artioulastion.

With the basal part
longer than the
distal one.

With acute tip.

Basal part short,

not fused with the

9th tergite + the
10th segment;

anterior margin of the
glit-like opening
olose to the basal
ridge.

Arises ventrally just
behind the basal
ridge of the penial
sheath.
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Transverse, reotangular.

Present.

Anteriorly joined.

Continuous above the

ocoxal artioulation.

With the basal part
shorter than the distal

one.

Aploally kmobbed

Basal part long, fused
with the 9th tergite +
the 10th segment forming
together cylindrical
basal genital oapsule;
anterior margin of the
slit-like opening
removed far posteriorly.

Removed backwards and
arlises at a oomparatively
large distance from the
basal ring of the
genltal capsules

The material studied also revealed that the two famllies can be
geparated by a number of other less well defined characters (1listed
in table B), the taxonomic significance of which may be confirmed as
more information becomes avallable:



Table (B[t

Pssudocooccidae
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Erioccocidae

—~ Sy

(1)

(2) Three large

bristles of tere~

minal antepnal
segment s -

(3)

Clawst

{4) Dorsal setaa of
Abdominal seg—

ment VIIIs

(5) Glapdular pouch

of abdominal
segment VIII:

(6)

Dorsal setas of
the genital se

ments

L

Tentorial bridge: Comparatively thin.

All preapical, or the
dorsal one removed a
groater distance from

+the apex.

Rather long, slender,
uniformly tapering %o
a pointed end.

As long as other

abdominal setae.

With a pair of long
setae and onhs or
more much shorter

ones.

3 or more setas,
subequal in length
to the abdominal
setas, ocour on
each sgide of the
median line.

Rather stout.

Al]l near the base of the
segment, or only the
dorsal one preapieal.

Rather short and stout,
broad at base and
abruptly tapering to a
pointed end.

Inolude one conspiocu-
ously long seta on eaeh
side of the segment.

With only one pair of
sotao.

2 setae, muoh longer
than the abdominal
setae, are always

present on sach slde.

There is also a number of supporting characters (1listed in

table C) whose presence or absence obtains in one of the two

families, but whose alternative oonditions ococur in the others
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C)s

Characters

Pseudococcidae
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Eriococoldae

(1)

(2)

(3)

(4)

(5)

(6)

(1)

Dise pores:

Dorsal arm of
the midoranial

ridge:

Pre_and post—
ocular ridgess

Cranial Apophy-

glas

Anterior tentor-
ial armse

Relative lengths

of prescutum and
goutum:

Median, 1ongitu-

dinal, membranous

area of scutum!

Present, except in
Nairobia groupe.

Detached anteriorly
from other arms,

exocept in Ceroputo
and Nairobia groups.

Joined by interocular

ridge, exoept in

Ceroputo and Nairobia

gTOoupse

Apically truncate.

Anteriorly fused
before meeting
oranial apophysis,

except in Ceroputo
and Nairobia groups.

Prescutum shorter
than scutum, except

in Ceroputo and
Nairobla groups.

Present, exoept in
Ceroputo and Nairo-
bia groups.

Always absent.

Joined with the lateral

and the wventral arms at
the apex of the head.

Widely separateds
interooular ridge absent.

Apically bifurocate,
except in E. buxi.

Well separated through-
out.

Prescutum 1 - 2 times

as long as scutum,

Absent.
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(8) Trochantin: Present, except in Avsent.
Nairobia group.

(9) Metapostnotal Present, except in Absent.,
zidge: Nalrobla group.
(10) Ostioless Present or absent. Absent.

THE APTERQUS MALES

This comparison between the apterous males of Pssudococcidae
and Eriococcidae must be regarded as very provisional since it is
based only on one representative of each family (§, sacchari and
P. fraxini). They appear to indiocate that some of the characters
separating the macropterous males of the two familles also differen-
tiate the apterous forms; these are the characters related to the
conditions of the trochanter, claw, ungual digitules, penial sheath
and aedeagus. The other characters separating the wingless males
are given in the followlng tables

Characters Pseudocoocidae Eriococcidas

(1) Appearance in Oblong. Spindle-shaped.
dorso-ventral

(2) Sclerite Comparatively less Well pronounced.
degenerations
pronounced.

(3) Disc pores: Present. Absent.
(4) Length of body/ Body less than 2.5 Body more than 2.8

length of hind

Toost times as long. times as long.



(5)Length/width of hind

femur:

(6) Length of tibia/
length of tarsus:

(7)0stioles:

(8)Pleural setae of

abdominal segments
VI, VII and VIII:

(9)G1andu1ar pouches of
segment VITII:

Length more than 3.5

times as width.

Tibia more than 15
times the length of

tarsus.
Present .

Include one compara-~
tively long seta
{more than twice as
long as other
abdominal setae).

Present.
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Length twice the
width, or less.

Tidia less than 1.5
times the length of

tarsus.
Absent.

Pleural and other
abdominal setas
subequal in length.

Absent .

The differences between the two families will be ocompared with
the differences separating other families of Cocoocidea in chapter

(p).

(B) TAXONOMIC SIGNIFICANCE OF THE CHARACTERS:

The taxonomically important characters of both Pseudooocoidae

and Eriooocoidae (winged forms) are hers disoussed together, but the
limited number of the available species of Eriocoocidae make the
signifiocance and levels on which these characters may operate within

this family more tentative than those of Pseudocoocidae.

Thesa

charaoters are also listed in tabdles III, V and VI.



310
General Appearanoce:

Although the appearance of the males does not seem to be
strietly charaoteristio at any level, most Pseudoocoocidas are narrow
and slender, whereas Eriooocoidae are rather stout and robust; the

hairy appearance of the species will be disoussed later.

Size:

The size generally varies a great deal, even within the species
themselves. Giliomee (1964) for example, showed that the host plant
and the locality had a considerable influence on the size of
Parthenole canjum corpi (Bouche). No such host-determined
differences have been found in P. gitri, for which material from
several host plants and localitles was avalladble. Some genera or
species within certain gehera are distinetly smaller than others (e.ge
N. nipae is smaller than N. vastator; E. orariensis and E. buxi
are smaller than E. arauoariae). The size therefore, is considered
to be of a limited signifioance at generio and speclific levels onlys

Chaetotggx:

The presence or absence of fleshy setae on the various parts of
the body was found of oonsiderable importance, operating from the
level of the groups of genhera downwards to the speoless The hairy
appearance, which is generally due to the presence of the fleshy setas
on the body itself, separates the Pseudocoococus groups The other
extrems, where the fleshy setae are entirely absent also separates

groups (Nairobia) or genera (Centrosocous). In N. vastator the

fleshy sotae are absent on the legs, but in N. nipas present.

The dermal poress

With the exception of the Nairobia group, the presence of the
disc pores is a distinot character separating the two familles studied;
they are always present in Pseudoooccidae and absent in Eriocoocidaee
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Within the former family their number and distribution also presents
a wlde range of variation, and can be utilized at most intrafamily
levels,

THE HEAD:

The general shape of the head appears to be of certain taxono=-
mic significance at family level, but some minor details also
separate some genera. In Pseudococcidae the head is triangular in
dorsal view, whereas in most Eriococcidae it is more or less rounded;

in the genus Saccharicoccus, the head is dorso-ventrally flattened

and the wventral preocular depression absente The condition of the
midcranial ridge operates at many levels; family Erioccccidae and
some pseudococcid groups (Ceroguto and Nairobia) are separated by
having all the arms of the midcranial ridge joined together. The
degree of development of the dorsal arm separates generaj 1t may dbe
indistinct (Ferrisiana), or relatively short (e.ge Planocogous and
Dzsmicoccus), or long and meeting the postocoipital ridge posteriorly
(euge Nipaeecoccus and Pgeudococcus)e The weak development of the
lateral arms separates groups of genera (Ceroputo and Nairobia),
genora (Trionymus) and species (E. buxi)e The hature of the post—
occipital ridge distinguishes the two studied families. The relation=-
ship between the antero-lateral extremities of this ridge and the
preccular ridge separates gehera and species of Pseudococcidaee.

The complete separation of the pre and postooular ridges separates
the family Eriococcidae and two groups of Pseudococcidae (Cerogutg
and Nairobia)e The dorsal reduotion of the postooular ridge
excludes the Saccharicoccus group. The relative size of the simple

eyes is a useful character separating groups of genera, genera and
speciesy in the Saccharicoccus, Ceroputo and Nairobia groups of
genera the dorsal and ventral eyes are subequal in diameter. Some
genera (6.ge Planococcus, Pseudococcus and Centrococcus) are
separated by having the dorsal eyes larger than the ventral, and
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within some genera the individual species (N. vastator and E.
araucariae) are characterized by the opposite condition. The
vestigial state of the lateral ocelli appear to be characteristio of
one group of Pseudococcidae (Nairobia) and one gehus of Eriococoidae
(Ovaticoocus). The apically truncate cranial apophysis separates
Pseudococcidae and one species of Eriococcidae (E. buxl).

The nature of the tentorial bridge is characteristic of each family,
being rather slender in Pseudococcidae and comparatively stout in
Eriococcidaes The prcsence of a mouth tubercle separates the genus

Ovaticoccus.

The absence, presence, type and number of the head setae on the
different arsas provide taxonomically important oharacters opsrating
on supragcherlc, genheric and specific levelsy +the presence of fleshy

getae for example separates Pgseudococous groupy; the presence of

dorsal ccular setae separales genus Dysmicoooug; the presence of setae

between the ventral eyes excludes E. buxi.

The distribuition of the Load pores also separates groups of
genera. genera and speciesg; the presence of ventral head pores
distinguishes the Ceroputo group; the complete absenoe of the head
pores separates the genera Ferrisiana and Octococcusy the presence

of 4 or more dorsal head pores is characteristio of two speoies,

P. dioscoreasand S. sacchari.

The antennae afford a number of systematioally important
characters, at all taxonomic levels from the family down to the
speciess The shape of the terminal antennal segments, for example,
gseparates the two families; the ratios of the relative length of the
antennae and the individual segments, and the presence and distribution
of the different types of setae operates on most intrafamily levels.
The followlng have been utilized: +the ratio of the length of antennae
to the length of the body and to the length of the hind legsy the
ratlo of the length of the 3rd to the terminal segmenty the ratio of
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width to length of the 3rd and the preterminal segments; thse
presence or absence of the fleshy, the hair-like and the apiocally
knobbed sensory setae; +the number of setae on the scape; the number,
nature, relative lengths and position of the antennal bristles of the
terminal segments.

THE THORAX:
Prothorax:

The absence of ridge-like solerotization along the margins of
the proepisternum separates the family Eriococcidae; within
Pseudococcidae the presence of this sclerotization along both dorsal
and ventral margins of the proepisternum separates Ceroputo group of
genera from all the other groups where only the dorsal margin is
solerotized. The shape of the prosternum and the varying number of
the prothoracic setae and pores can be used ag supplementary chara-—
cters, separating genera and species. The absence of the prosternal

ridge excludes the Saccharicocous group of gehera.
Mesothoraxs

The shape of the presoutum separates groups of genera; in the
Ceroputo and Nairobia groups, the prescutum is triangular in dorsal

views The medio-posterior continuation of the prescutal ridges
isolates the Ceroputo group. The absence of the median, longitudinal,
narrow membranous area of the scutum is characteristio of the family
Eriococcoidae and some groups of Pseudocoocidae (Ceroputo and Nairobia).
The shape and structure of the scutellum separates the two families.
The following ratios were utilized, for their significance at the
family and lower levels: 1length to width of presoutumy length of
presoutum to length of scutum; length to width of scutellumg length
of scutellum to length of soutum.
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The conditions of the postalare and the mesopleural ridges are
important characters separating the two families. The weak
development of the basalare separates the Eriococcidae and some groups
of Pseudococcidae (Ootococcus, Ceroputo and Nairobia)e The presence
of a large lateropleurite also separates Eriococcidae and some groups
of Pseudococcidae (Saccharicoccus, Ceroputo and Nairobia). The
incomplete development of the marginal ridge of the basisternum

eliminates the Saccharicoccus group. The number and distribution of

the mesothoracic setae and pores provide many characters separating

species.
Metathorax:

The abscnce of the suspensorial sclerites 1s acoompanied by the
absence of the hamulohalterae and separates the gehus Ovaticoccuse.
The absence of the metaposthotal ridge is an Important feature
characteristic of all Eriococcidas and also the Nairobia group of
genera of Pseudocoocidae. The relative length of the hooked seta to
the length of the hamulohaltera can be used as a supporting character
separating some genera. The number and distribution of the meta-
thoracic setae and pores also provide useful charaoters at the generilo
and the specific levels.

The legst

The legs, like the antennae, afford several characters operating
at all levels. The two families cah be separated by different
conditions of the followlng structures: (A) the proportion between
the basal and the distal parts of the trochanter; (B) the shape of
the clawj; and (C) the nature of the ungual digitules. The relative
length of legs separates groups of genera; e.g. the Ceroputo group
is isoclated by having fore legs longer than the middle, and the
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Saccharicoccus group has comparatively short legs (the hind pair being
shorter than half the length of the body). The absence of the tarsal
digitules separates groups of genera (Ceroputo and Nairobig). The

following charaoters were also found taxonomically important at the
generlic and specific levelss +the presence of a long aplecal seta on
the trochanter; the ratio of width to length of the hind femora;

the ratio of the length of the femur to the length of the tibia in the
fore-leg.

The abdomen:

A number of rather important characters are provided by the
pregenital and genital segments of the abdomen separating families and
intrafamily taxae The complete absence of the ostioles is character—
istic of Eriococcidae, but among Pseudococoidae the degree of their
development, or thelir absence separates groups of genera, genera and
speciese The number and nature of certain abdominal setas separates
the different categories: the constant presence of a dorsal, rather
long seta on each side of segment VIII excludes Eriococcidae, and the
entire absence of the dorsal setae on this segment characterises the
Nairobia group. The nature of the pleural setae of segment VIII, the
number and distribution of the abdominal pores (within the Pseudococci-
dae) separates groups of genera, genera and species. Narrow areas
of heavy solerotization of abdominal segment VIII separate some species
of Eriococcidae (E. orariensis and E. buxi).

The presence of two pairs of glandular pouches is a conspicuous
character separating the Ceroputo group of genera. The number and
length of the tail-fomming setae of the glandular pouch operates at the
levels of family and groups of genera. In Eriococcidae only one pair
of these setae is present. In Pseudococcidas one or more additional
setae originate in the pouch (Octoococcus group has 3 additional
setae); in the Ceroputo and Nairobia groups the tail setae are

comparatively short.
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The structure of the genital segment clearly separates the two
studied families. The number and size of the dorsal setae of the
genital segment also separates families. Pseudocoocidae are dis-
tinguished by having 3 or‘more setae, similar to those occurring on the
abdomen; on each side of the median line, near the base of the stylo,
while in Eriococcidae there is only one pair of rather long setae on
each side of the median line. The following characters and ratios were
also found of some taxonomic significancc in separating groups of gehera,
genera and species: the structure of the basal ridge of the penial
sheath; the rolative length to width of the penial sheath or the
genital capsules; the length of the genital segment to the total
length of the body; the shape of the sityle; the presence or absence
of the process of the penial sheath.
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(C) CLASSIFICATION:

I, FAMILY PSEUDOCOCCIDAE:

It is apparent that the material was of necessity, rather
limited and unevenly representative. Nevertheless, it was possible
to obtain some interesting results concerning suprageneric classifi-~
cation, although this division is purely tentative and some of the
proposed groups of genera may be subject to further subdivision,
expansion or any other modification that future findings may demand.
Careful examination of table I showed that the studied species of
Pseudococcidae could be divided, on the basis of the different
conditions of 58 characters, into 6 distinct groups of genera. Some
of these groups contain several genera (each represented by one or
more species), and the characters shared within each of these groups
were taken as an indication of the suprageneric level of significance
of these characters. In other instances a single genus (even if
represented by one species only) was found by comparison to be
distinct enough to constitute the nucleus of a separate suprageneric
taxon. The six groups of genera therefore, are not evenly represen-
ted; one group contains six genera, two groups two genera each, and
the remaining three groups consist of only one genus each. In
addition, the published descriptions of Putio yuccae and Rhizoecus
falcifer, though incomplete for detailed comparison with my data,
would certainly suggest two other groups of genera. The actual

status and rank of all the recognized groups will be discussed later.

The 58 selected characters are listed in table III, which also
shows their distribution among the groups. It will be noticed that
alternative conditions of a few characters sometimes ococur in the
same group (thus only separating genera), but which separate the other
groups. Underlined characters indicate their exclusive conditions
for a partiocular group of genera; +the total number of exclusive

characters for each group is given at the end of the table.
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TABLE III: Characters separating groups of genera of Pseudocoocidae:

Groups
p 3|3
saleslgal, e lE | B
£8138lgd|1e8ta | A
Characters = gle s Solgsg g Ry
(1)} (2)](3) | (4) {(5) | (6)
Disc pores: (1) Absent. (2) Present. 2] 2 2 2 2] 1
Fleshy setae: (1) Absent on the body
itself. (2) Present on the head,
thorax and abdomen, giving the body a .
distinctive hairy appearance. 1 2 1 1 1 1

HEAD:
Ventral preocular depression: (1)

Entirely absent. 22; Well marked. 2 2 2 2 2
Appearance in front view: (1) Sub-

triangular or rounded. (2) Dorso-
ventrally flattened. 1 1

[ (o

i~
-y
[
[

Dorsal arm of midcranial ridge: (1)
Anteriorly detached from lateral and

ventral arms. (2) All arms of the
mideranial ridge joined. 1 1 1 1 2 2

Lateral arms of midcranial ridge: (1)
Represented by weak sclerotization.

(2) Well developed. 1&2]| 2 2 2 1 1

Postoccipital ridge: (1) U-shaped.
(2) V-shaped. 1 1

Anterior development of postoccipital
ridge: (1) Not reaching preocular

ridges. (2) Confluent with preocular
ridges. 121 1&2) 1 } 1 2 2

[{hS]
[
o
o




Pre and postocular ridges: (1)
Widely separated. (2) Joined by
means of the interocular ridge.
Postocular ridge: (1) Dorsally
reduced. 125 Well developed.
Lateral ocelli: (1) Vestigial.
(2) Large and well developed.

Anterior tentorial arms: (1)
Separated. (2) Pused before merging
into the cranial apophysis.

Head setas on each sides

Dorsal head setas: (1) Usually
7 setae or less. (2) More than
T setas.

Ventral ocular setae: (1) Absent.
(2) Present.

Ventral head setae in a transverse

row or band anterior to the ventral

gyes s 1) Usually 5 setae or less.
2) More than 5 setae.

Genal setae: (1) 7 setae or less on
each gena. (2) More than 7.

Ventral head pores: (1) Absent.
(2) Present.

Antennas: (1) Comparatively short,
the body 1.6 or more times as long.
(2) Comparatively long, the body
1.5 or less times as long.

Length of antenna in relation to
length of hind leg: 1) Subegual
or antenna shorter. (2) Antenna
longere.

Relative length of 3rd and temminal
antennal segments: (1) Segment III
less than 1.5 times as longs
sometimes both subequal, n%Z)
Segment III usually more than

1.5 times as the terminale.

(1)

(2)

Jro

o

(3)

i~

(4)

| Lo

 [ond
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Width of segment III related to its

length: (1) Length usually 5.3
times the width or less. (2) Length
more than 5.3 times the width.

Width of preterminal antennal
segment to its length: )

Length usually less than 3.3 times
the width. (2) Length 3.3 times the
width, or more.

Antennal setae: (1) Comparatively
short; less than twice as long as
body setae. (2) Long; twice as
long as body sebtae or more.

Capitate, apically knobbed sensor
setae! zls Absente. 323 Present.
If present: (1) Only on segment X.
ZZS FPew on segments III to X, but
other setae more numerous. (3)

On segments III to X forming the
majority of the antennal setae.

Number of hair-like setae on scape:
élg 4 setae almost always present.
2) More than 4 setae present.

THORAX :

PROTHORAX ¢

Proepisternum: (1) Dorsal margin
ridge-like. (2) Dorsal and ventral
margins ridge-like.

Prosternal ridge: (1) Its position

only marked by heavy sclerotization.
(2) Distinct,

Medial pronotal setae: (1) Usually
absent. 125 Present.

Posttergital setae: (1) Usually
absent. 325 Present.

(1)

1&2

1&2

1&2

1&2

(2)

(3)

| (ol

(4)

I

320

(5)

Jro

| (o

NC

o

(6)

joo




Antespiracular dorsal setae: (1)
Absente (2) Present.

Antespiracular ventral setae: (1)
One seta on each side. (2) 2 setae.

Prosternal setae: (1) 3 setae or
less on each side. (2) More than
3 seta present.

Antespiracular dorsal pores: (1)
Lbsent. (2) Present.

MESOTHORAX

Prescutal ridges: (1) Well
separated. (2) Posteriorly joined.

Width to length of prescutum: (1)
Width less than 1,3 times the length

(2) Width 1.3 times the length, or
less.

Scutum: Median longitudinal narrow
membranous area: (1) Absent.
(2) Present.

Relative length of prescutum and
scutum: (1) Prescutum shorter.
(2) Prescutum longer.,

Relative length of scutellum and
scutum: (1) Scutellum shorter
than scutum. (2) Scutellum longer.

Basalare: (1) Comparatively weak
and slender. (2) Rather stout.

Lateropleurite: (1) Comparatively
narrows ZZS Large.

(1)

1&2

1

Trochantin: (1) Absent, (2) Present.?2

Marginal ridee of basisternums
1) Absent. 2) Present.

(2)

jro

(3)

o

=

(4)

321

(5)

jro

(6)
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Furca: (1) Comparatively small.

(27 Well developed.

Postmesostigmatal setae: (1)
Absent. (2) Present.

METATHORAX :

Metapostnotal ridge: (1) Absent.
225 Present.

Alar éetae: (1) Absent. (2)
Present.

LEGS: A

Hind legs: (1) Short; the body
more than 2.2 times as long.

(2) Long; the body less than
2e2 times as longo

Femur: (1) Front femur shortest.
(2) Middle femur shortest.

Tarsal digitules: (1) Absent.
z25 Present.

ABDOMEN:
Ostioles: (1) Absent. (2) Present

Dorsal setae of segment VIII: (1)
Absent. (2) Present.

Pleural setae of segment VIII: (1)
All of subequal length. (2)
Include one slightly longer seta.

If disc pores present: (1) Only on
segment I. Zz§ On segment I and

other abdominal segments.

Glandular pouches and their setae:
(1) Only on segment VIII. (2)

One set on each side of segments
VII and VIII.

(1)

1&2

o182

1&2

(2)

(3)

L

[ (o

(4)

}—

322

(5)

jro

(6)
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Setae of the glandular pouch

of segment VIII: (1) Include a
pair of comparatively long tail
getae and one much shorter seta.
(2) Include a pair of tail setase,
two of medium, unequal lengths
and a short one.

(1)

1

Length of tail setae related to total

length of body: (1) Short; body
usually more than 5 times as long.
(2) Long; body usually 5 times as
long, or less,

Basal ridge of the penial sheath:
(1) Medially interrupted and with
a small projection. (2) Medially
continuous; projection absent.

(2)

(3)

(4)

3%

323
(5)

(6)

I~

Total number of exclusive
characters
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In discussing the groups of genera, an attempt has been made
to assess their primitive or specialized status, on the basis of the
number of shared specialized and primitive characters, but this was
found to be rather difficult. Theron (1958) discussed the matter
with reference to the conditions of the more primitive Sternorrhynchan
Homoptera and considered 3 main conditions as distinct speciallzations
in Coccoidea: (1) sclerite degeneration, and consequently (2) the
development of secondary ridges for reinforcing the desclerotized
parts, (3) the absence of any of the primary ridges, or the reduction

of other generalized structures.

When the groups of genera of the studied Pseudococcidae were
compared with each other, the different structures showed varying
degrees of development, and complying with the principles already set
out by Theron (l.c.) and Giliomee (1964), the following conditions of

the various characters were regarded as specialized:

(a) The prescnce of: oocular ridges (preocular, postocular and

interocular); ridge-like sclerotization of the proepisternum;
short and transverse scutellums ostioles; basal ring replacing the

basal ridge of the penial sheath.

The presence of the lateral arms of the midoranial ridge is
considered as a seoondary specialization since they are absent in
primitive families (Margarodidae), but reappear in most specialized

ones such as Coccidae and Diaspididae.

(b) The absence of: various sclerites (as an expression of sclerits

e
degeﬁfation); disc pores; dorsal and ventral arms of midcranial
ridge; lateral ocelli; pronotal ridges; cervical sclerites;
metapleural ridges; hamulohalterae; tarsal digitules; glandular

pouches and their associated setas.

On the other hand, the following conditions were considered as

being primitive:
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(A) The strong development of: postoccipital ridge: distinct neck

region; TDasalare.

(b) The presence of: more than 2 pairs of simple eyes; well
separated anterior tentorial arms; prosternal or metasternal

apophyses; large lateropleurites; more than one hamulohalteral setaj

preapical denticle of the claw.

The presence of a small, narrow solerite identified as the
trochantin (first mentioned by Giliomee, 1961, and noticed but not
identified as such by Makel, 1942), and found in all Pseudococcidae
here studied except N. bifrons, is interesting and must be considered
as a primitive condition. It was not discussed at all by Theron,
but Weber (1928) and Roberti (1946) found it in Aphis.

(c) The absence of: prosternal ridge; margihal ridge of the basis-

ternum; metapostnotal ridge.
. Groups of genera :
The proposed groups of Pseudococcidae are:

I. The Nairobia group, represented by the genus Nairobia only, is

the most specialized among the Pseudococcidae here studied. The

exclusive characters of this group are:

(1) The disc pores entirely absent.

(2) The lateral ocelli vestigial.

(3) Antennal segments IIT to X with a dominant number of capitate,

apically knobbed sensory setae.

(4) The 4rochantin absent.

(5) The metapostnotal ridge absent.

(6) The basal ridges of the penial sheath ventro-medially continuous
and their projections absent.

(7) The absence of the postmesostigmatal and the alar setae, and the

abdominal dorsal setae of segment VIII.

The group exhibits a large number of specializations which
include four of the above-listed exclusive characters (i.e. 1, 2, 6
and 7) as well as: (5) the reduction of the prosternal plates, (6)
the weak development of the basalare, (7) the absence of the tarsal



326

digitules, and (8) the reduction of the setae of the glandular

pouches.

It also features a few primitive conditions including: (1)
the absence of the metapostnotal ridge (exclusive character No. 5),
(2) the weak development of the lateral arms of the midcranial ridge,
(3) the absence of the interocular ridges, (4) separated anterior

tentorial arms, and (5) the absence of ostioles.

This group shares with the Eriococcidae the absence of three
characters typical of Pseudococcidae (i.e. the absence of: disc
pores, metapostnotal ridge and trochantin), and probably represents

a link between these two families.

4s far as the existing literature is concerned, none of the

previously described genera could be assigned to this group.

ITI. The Ceroputo group, represented by two closely related genera,
Ceroputo and Centrococcus, which share between them a large number of

characters (103); this group is less specialized than Nairobia and

shows the following exclusive conditions:

(1) The ventral head pores present.
(2) The 3rd antennal segment 1% or more times as long as the
" terminal segment.
(3) The 3rd antenhal segment more than 5.3 times as long as wide.
(4) The capitate, apically knobbed sensory setae of the antennae
entirely absent.
(5) The dorsal and the ventral margins of the proepisternum heavily
sclerotized and ridge-like.
(6) The prescutal ridges posteriorly continuous.
(7) The glandular pouches and their setae present on esach side of
abdominal segments VII and VIII.

The speclializations of the group include two of the above-

listed exclusive characters (i.e. 5 & 6) and: (3) the presence of a
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ridge-like projection or sclerotized arm extending anteriorly from
the postocular ridge, (4) the reduction of the scutum, (5) the weak
development of the basalare, (6) the absence of the tarsal digitules,
and (7) the short setae of the glandular pouches.

The primitive features are two of the exclusive characters
(i.e. Nos. 1 & 7) and: (3) the weak development of the lateral arms
of the midecranial ridge, and (4) the separation of the anterior

tentorial arms.

The males of an unidentified species of Centroooccus obtained
from Australia (collected by O, W. Richards, in King's Park, Perth,
W. Australia, on Mimosa spe, on 11.1.1966) were received too late for
a detailed study, but microsocopic examination of two mounted specimens
leaves no doubt that this. species is different from C. insolitus here

studied, with which it is, however, certainly congeneric.

From the available generalized descriptions of the males of

Phenaooccus aceris (Sign.) (Sule, 1943), Heterococous graminicola

Morrison (Morrison, 1945), Phenacoccus piceae Loew (Jancke, 1955) and
Phenacoocus gossypii Townsend & Ckll. (Beardsley, 1960, 1962), it

appears that the genera FPhenacoccus and Heterococcug also belong to

this group. The descriptions indicate that all these species have
glandular pouches and associated setas on each side of abdominal
segments VII and VIITI, which is the most distinective exclusive
character of the Ceroputo group of genera.

IITI. The Octococcus group, represented by one genus only, Octococcus.
The studied species of this group (Q, africanus) is fairly specialized
and presumably closely related to the Planococcus group. Az will be
discussed later, however, it shares fewer characters with any species
of the latter than those species do between themselves. It also

exhibits a number of exclusive features justifying its isolation as a

separate group. These exclusive features concern chaetotaxy and the
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distribution of disc pores, namely: (1) dorsal head setae 7 or less
on each side; (2) transverse band of ventral head setae include 5 or
less setae on each side; (3) few capitate, apically knobbed sensory
setae present on antennal segments III to X; (4) abdominal disc
pores present on segments I and VIII only; and (5) setaes of the
glandular pouch include a pair of comparatively long tail-forming

setae, two setae of medium, unequal lengths and a short one.

The specializations of the group are: (1) the absence of disc
pores on the head and on abdominal segments II to VII; (2) the strong
development of the lateral arms of the midoranial ridge; and (3) the

presence of interocular ridgese.

The primitive features are: (1) a large scutum, (2) strong
basalare, and (3) long setae of the glandular pouches.

None of the previously studied specles oould be included in this
group.

IV. The Saccharicoocus group, which also comprises only one gehus,

Saccharicoccus. The species studied (S. sacchari) represents a rather

primitive group with the following exclusive characterss

(1) The head and body dorso-ventrally flattened.

(2) The ventral preocular depression entirely absent.

(3) The postoccipital ridge V-shaped.

(4) The postocular ridge dorsally reduced.

- {5) The prosternal ridge absent.

(6) The antespiracular ventral setae more than one oh each side.

(7) The marginal ridge of the basisternum absent medially.

(8) The furca reduced.

(9) The 1legs comparatively short; the body more than 2.2 times as
long as the hind legs.
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The specializations of the group are: (1) the strong develop~-
ment of the lateral arms of the midcranial ridge; (2) the presence

of interocular ridges; and (3) the reduction of the furca.

The comparatively large number of primitive features include
three exclusive characters (4, 5, 7) and:(4) large scutum, (5) strong
basalare, (6) long setae of glandular pouches.

No other species could be assigned to the Saccharicoccus groupe.

V. The Pseudococcus group: Two genera, Pseudococcus and Dysmicoccus

represent this group and share 93 characters. The group is one of the
two most primitive among the material studied, and includes species
with most characters in the generalized pseudococcid condition. It
shows only one exclusive, but rather obvious character, i.e. the
presence of fleshy setae on parts of the body itself (head, thorax
and abdomen), usually giving the species a rather hairy appearance.

The specializations of this group are: (1) lateral arms of midcranial

ridge strongly developed, (2) interocular ridge present.

The primitive characters are: (1) scutum large, (2) basalare

strong, (3) setae of the glandular pouches long.

The descriptions of Pseudococcus antrecolens Ferris; P.

dorsispinosus Beard.; P. floriger Ferris; P« lycopodii Beard.;

P. montanus Fhrhorn; P. straussiae Ehrhorn; P. comstocki (KuWana);
P. peleas Beard.; Dysmicoccus boninsis (Kuwana); D. brevipes
(Ck1l.), D. neobrevipes Beard. by Beardsley (1960, 1962, 1965) and
those of Pseudococcus fragilis Brain; P. adonidum (L.); and "P.
maritimus (Ehrhorn) type 4 & B" by Giliomee (1961) show that all

these species have fleshy setae on ohe or more parts of the body

itself, thus confimming the validity of the exclusive character in

the other species of the two genera Pscudococcus and Dysmicoccus.

According to Beardsley (l,c.), the males of Pedronia acanthocanda .

Beard., P. cibotii Beard., P. crypta Beard., P. hawaiiensis Ferris,
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Clavicoccus tribulus Ferris, Phyloccus oazhuensis (Ehrhorn),
Laminicoccus giffardi (Ehrhorn), Palmicola palmarum (Ehrhorn), and
Nesococcus pipturi (Ehrhorn) also have fleshy setae on the main parts

of the body. The genera Pedronia, Clavicoccus, Phylococcus,

Laminicoccus, Palmicola and Nesococcus apparently ought also to be

placed in the Pseudcccccus group of generae.

VI. The Planococcus group, includes the remaining genera here

studied (i.e. Planococcus, Planococcoides, Nipaecoccus, Maconelli-

coccus, Ferrisiana and Triogzgus.); these genera also exhibit the
generalized oonditions of almost all characters and represent one of
the most primitive groups among the material studied. Pairs of
genera within the group share a rather large number of characters
(88-111) and the members of the group have Tl characters in common.
It may be interesting to note that this group, unlike all the
others here recognized, has no exclusive characters. The two
specializations of the group (i.e. strong development of the lateral
arms of the midcranial ridge and the presence of interocular ridge)
and the three primitive conditions (i.e. large soutum, strong
bagalare and long setae of glandular pouches) are the same as in.
the Paseudococous group, and the two groups, as will be discussed,
are very closely related.

Beardsley's (l.c.) descriptions of Chorizdocus lounsburi
it

(Brain) (= Trionymus lounsburi Brain), Trionymus multiductus Beard.,

T. rostellum Lobdell, T. danthoniae Morrison, Nipaecoccus nipae

(Mask.), N. vastator (Mask.), N. longispinus Beard. and Antonina
crawii Ckll. indicate that all these species exhibit the generalized
characters of Pseudococcidae and have no fleshy setae on the body
itself, thus confirming the writer's conclusions regarding the

general characteristics of Trionymus and Nipaecosccus in the other

species of these gehera and their inclusion in the Planococcus group.
The descriptions also suggest that Chorizococecus and Antonina also

belong to this group of genera.
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Beardsley (1960) also described the males of Trionymus refertus
Perris and showed that they carry few fleshy setae on the head. For

this reason, and to comply with the present definition of the groups,
this species should be placed in Pseudococcus group. This would imply
that it may not be congeneric with the other spp. of Trionymus,

since the latter definitely belongs to the Planococcus group. In this

respect it may be interesting to point out that this species was
referred to Trionymus with some reservation, and Ferris (see Zimmer-
man, 1948) noted that certain characters of the females ( presence of
4 conical se%ae in cach anal lobe cerarius, complete absence of
multilocular pores and very few and small tubular ducts ) separate

it well from any other species referred to Trionymus.

Other groups of Psesudococcidaes

Beardsley (1962) described the males of another two rather
interesting pseudococcid species, Puto yuccae (Coquillett) and
Rhizoecus falcifer Kunckel d'Herculais, both of which showed great

structural diversities from the usual males here discussed. It is

evident, in view of these descriptions, that neither species could be
aocePted in any of the recognized groups, and therefore the intro-
duction of two additional ones, Puto and Rhizoecus respectively,
seems to be inevitable., It must be remembered that the identity of

these groups is based purely on the available information extracted

from Beardsley's paper.

VII. The Puto group, which probably represents the most primitive
extreme within Pseudococcidae. The group has the largest number of

exclusive primitive characteristics, namelys (1) sclerite degenerat~
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tion less pronounced; (2) a neck region well developed; (3) the
presence of numerous disc pores ventrally on the head (about 12 on
each side); (4) the presence of more than two pairs of simple eyes;
(5) the ventral arm of the mideranial ridge posteriorly reaching the
preoral ridges, and the lateral arms absent; (6) the presence of
prosternal apophyses; (7) the hamul chalterae usually with mors than
one apically hooked seta; (8) the claw with a preapical dneticle and
a pair of stout spine-like projections on the inner face, near its

base.

The detailed description of the males of Puto antennatus Sign,
by Reyne (1954) indioateq%hat this species is definitely congeneric
with P. yuccae, with which it shares almost all the above-listed

exclusive characters (the presence of prosternal apophyses was hot
mentioned); Reyne's account of the males of Macrocerococcus superbus

Leon. and his illustration of the head (dorsal view) also suggest the

inclusion of the genus Macrocerococcus in this group.

The primitive nature of Puto sp. among Pseudé;cidae is also

supported by cytological studies (Hughes-Schrader, 1944).

VIIT. The Rhizoecus group: Contrary to conditions in Puto, this
group represents the most specialized extreme of the known males of
Pseudococcidae. It exhibits the largest number of exclusive
specialized characteristics, which include: (1) the head broadly
joined to the thorax, the neck region being absent; (2) sclerite
degeneration of the thorax more pronounced; (3) absence of a distinct
midcranial ridge; (4) absence of the cervical sclerites; (5) absenoce
of the lateral ocelli; (6) reduction of the medial pronotal ridges;
(7) absence of the hamulohalterae; (8) absence of the metapleural
ridge; (9) absence of the glandular pouches.

The Rhizoecus group also shows the following conditions which

are regarded as primitive: (1) the absence of the preocular ridgess;
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(2) the presence of a pair of prosternal apophyses; and (3) the less
pronounced sclerite degencration of the abdominal segments.

According to Hambleton (1946), the genera Rhizoecus, Riper-

siella, Geococcus and Pgseudorthizoecus appear to be elements of a
natural group within the mealybugs, to which he also added 4 new
genera: Radicoocus (Radiococcus, misspelling), Brevicocous,

Morrigonella and Neorthizoecus. This group was ereoted on the

basis of certain female characters (geniculate antennae and nature
of the anal ring) and on the fact that all these genera include
ground-inhabiting species. Apart from Rhizoecus, no information
about the males of this group is available, and it would be
interesting if Hambleton's conception of this natural group could be

confirmed on the basis of male characters also.

Relationships between the groups of Pseudococcidas:

The relationships between the groups of genera is illustrated
in table IV which shows: (1) the number of characters shared by any
pair of groups; (2) the number of characters exclusive to each of
these pairs; and (3) the number of characters by which the pairs of
groups differ from each other. These affinities are based on the
total number of shared characters, since the specialized or primitive
condition of most of these could not be determined with great

certainty.
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Number of Characters.

(4)

(3)

(c)

Shared of which  Different-
Pairs of groups exclusive iating
Planococcus - Pseudococcus 44 0 4
Planococcus - Saccharicoccus 38 0 10
Planococcus - Octococcus 37 0 11
Planococcus ~ Ceroputo 25 0 22
Planococcus — Nairobia 26 0 22
Pseudococcus — Saccharicogcus 42 0 14
Pseudococcus — Octococcus 36 0 21
Pseudococcus ~ Ceroputo 22 0 35
Pseudococcus — Nairobia 24 0 33
Saccharicoccus — Octococcus 3 0 27
Saccharicoccus — Ceroputo 18 0 39
Saccharicoccus — Nalrobia 20 0 38
Octococcus — Ceroputo 32 4 25
Octococcus - Nairobia 28 0 30
Ceroputo — Nairobia 34 8 24
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Examination of this table suggests that:
(a) The Planococcus and Pseudococcus groups are the closest relatives,
sharing the largest number of characters (44)'and differentiated by
the smallest (4).
(b) Planococcus, Pseudococcus, Saccharicoccus and Octococcus groups
seem to be rather closely related to each other; they exbibit the

generallzed typical pseudococcid condition and share a comparatively

large number of characters (31 - 44).

(o) The Ceroputo group is obviously the closest relative to Nairobia,
and vice versa; the two groups have the largest number of exclusive
conditions (8), and share 34 characters, which is more than each of

them shares with any other group.

These relationships, and taking into consideration the avail-
able published information, probably indicate that there are four
major sections of Pseudococcidae:

I. The RBhizoecus section whioh represents the most specialized
extreme. .
IT. The Ceroputo + Nairobia section which a:L less specialized.

ITI. The Planococcus, Pseudococcus, Saccharicoccus and Octococcus

seotion, which includes closely related and rather primitive
STOoups.
IV. The Puto section, which appears to represent the most primitive

extreme of all.

It is difficult to ascribe any definite taxonomic status to
these sections, but they may possibly deserve subfamily ranks, with
further subdivision into tribes and subtribes based on the groups of
genera suggested here; e.g. the very close relationships with only a
few differentiating characters would suggest that the Planococcus and

Psaudococcus groups probably represent two subtribes of the same tribe.

However, further investigations of more widely representative material

is required before more accurate conclusions could be made.
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b. Genera:

In table V, 73 characters are listed, separating the genera in
at least one of the three groups in which more than one genus was
available for study. When a character can be used taxonomically
within a particular group, it 1s marked "G" in the table; if it
holds at the specific level only or at both generic and specific
levels, the marks "S" or "GS" respectively are given; the mark "-"
indicates that the character does not apply at all within the group.

Table V:

List of characters separating genera.

Characters Planococcus Pseudo-  Ceroputo
group coccus group
group

1. Presence and position of fleshy
setae on body. GS - G

HEAD:

2. Nature of ventral preocular
depression. GS - -

3. Nature of dorsal arm of mid-
cranial ridge . G - G

4. Degree of posterior development
of dorsal arm. G G G

5. Nature of the lateral arms of
the mideranial ridge. G - -



337

Planococcus  Pseudo- Ceroputo
group coccus group
group
6. Nature of the postoccipital
ridge. - - G

T. Condition of the postoccipital
ridge anteriorly. GS G -

8. Nature of the ventral rudiment
of the preocular ridge. G - -

9. Distance between the dorsal
eyes related to their corneae. GS - G

10, Relative size of dorsal and
ventral eyes. S - G

11. Nature of attachment of ocellus
to postocular ridge. - - G

12. Number of dorsal head setae. G - -
13. Number of genal setae. GS - G
14. Number of dorsal ocular setae. -~ G -

15. Presence of setae between
ventral eyes. - - G

16. Number of ventral head setae,
transversgely arranged in

front of the ventral eyes. G - G
17. Presence and position of head

pores. G - G
18. Number of disc pores, if present

dorsally only on the head. G5 G3 -
ANTENNAE:

19. Relative length of antenna to
body. GS S -

20. Relative length of antenna
to hind leg » GS S -
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group

Pseudococcus
group
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Ceroputo
group

21.
22.
23.
24.

25.
26'

28.

29.
30.
31.
32.
33.
34.
35.
3%.
37.

Relative length of 3rd and
terminal segments. GS

Width of segment IITI related
to its length. G

Presence of fleshy setae on
antennae. -

Relative length of antennal and
body setae. GS

Number of hair-like setae on scape. G

Number of antennal bristles on
terminal segment. GS

Relative length of the two

lateral bristles of terminal

segment to those on precedinhg
segments. -

Relative lengths of the three
large bristles of terminal segment. G

THORAX:

[p]
[42]

Shape of prosternum.
Nature of prosternal ridge.
Number of medial pronotal setae.

Number of lateral pronoctal setae.

“ 7 &8 8

Number of posttergital setae.
Presence of prosternal setae. -
Number of medial pronotal pores. GS
Number of lateral pronotal pores. -

Number of antespiracular dorsal
pores. GS

GS
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Pl anococous Pseudococcus Ceroputo

group group group
38. Number of prosternal pores. GS S -
39, Relative length of prescutum
to scutum. - - G
40, Appearance of scutellum in
dorsal view. - - G

41. Presence of a membranous area on

the lateropleurite. - - G
42, Number of prescutal setae. GS - S ¢
43. Number of scutal setae. S S G
44. Number of scutellar setae. G3 S -
45. Number of tegular setae. GS GS G
46. Position of postmesostigmatal

setae. G S -
47. Number of postmesostigmatal

porese. G S G
48, Number of metatergal setae. GS S G
49, Number of metapleural setas. GS S G
50. Number of anterior metasternal

setae. GS 3 -
51. Number of posterior metasternal

setae, G3 S -
52. Presence of metatergal pores. G S -
53. Presence of metaspiracular pores.GS S -

54. Presence of anterior metasternal
pores. GS S -

55. Presence of posterior metaster-
nal setae. GS S -

56+ Number of alar setae. GS GS G
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Planococcus  Pseudococcus  Ceroputo
group group group

57« Number of circular sensoria

on fore-wingse. G 3 -
58. Relative length of the hamu~

lohalteral seta to length of

the hamulohaltera. G - G
59. Relative length of fore legs. G - -
60. Presence of differentiated

apical seta on trochanter. GS - -
6l. Relative length of fore and

middle femora, GS S -
62. Relative width of hind femur

to its length. G - G
63« Relative lengths of tibia and

femur in fore legs. G - -

. ABDOMEN:

64. Nature of ostioles. GS S G
65. Number of ventral setae on

abdominal segment VIII. GS S -
66, Presence of disc pores on

abdominal segments. G 3 -
67. Position of abdominal pores. GS GS -
68. Relative length to width of

penial sheath. GS S G
69. Relative length of genital seg-

ment to total length of body. G S -
70. Appearance of style in lateral

view. G S -
71l. Condition of process of penial

sheath. G S G
72+ Comparative length of aedeagus. G 3 -
73, Number of dorsal setae of the

genital segment. - - G
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c. Species:

Table VI includes 57 characters separating the species in at
least one of the three genera in which more than one species was
available for study. The characters operating taxonomically within a
particular genus are indicated by the mark "+", and those not operating
by the mark "-", The table shows that the species of these genera
could be separated by a large number of characters including differences
in the development of various structures, the number and distribution

of the setae and disc pores.

Table VI. List of characters separating species.

Characters

m  n 5
=] o 7]
[ SR & | Q
[ S ¢ | o
(o o] Q
o o
o 0 ~
g 0« =3
= 5 3
A 2 A&
1. Presence of fleshy setae on antennas and legs. - o+ =
HEAD:
2. Nature of ventral preoculaxr depression. + - -
3. Anterior development of postoccipital ridge. + - -
4. Distance between dorsal eyes in relation to
diameter of their corneae. + + -~
5. Relative size of dorsal and ventral eyes. - + -
6. Number of genal setae. - + -

T+ Number of head pores. + - +
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s 3
0
85 B8 o
o o O
o o o
o o 0
o o ™
IS a 3
S 8 o
AOB A
ANTENNABE:
8. Relative length to body. + ~ +
9. Relative length to hind legs, - + +
10. Relative lengths of 3rd and terminal segments. + - +
11. Width of segment III related to its length. - - +
12. Relative length of antennal and body setae. - + -
13. Number of antennal bristles of terminal segment. - + +
14. Relative size of the three large bristles on
terminal segment to other setae. - + -
15. Relative lengths of the three large bristles
of the terminal segment. - - +
16. Position of the dorsal bristle of terminal segment. - + -
THORAX :
17. Shape of prosternum. - + -
18, Nature of prosternal ridge. + - -
19. Number of medial pronotal setae. - + +
20, Number of lateral pronotal setae. + + +
21+ Kumber of posttergital setae. - - +
22. Number of antespiracular dorsal setae. - - +
23. Number of antespiracular ventral setae. - - +
24. Number of medial pronotal pores + + -
25. Number of lateral pronotal pores. - - +
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[} [} 3
= = 5
Q Q Q
Q Q Qo
(e o Q
Q Q (]
o @ s
IS o =
11 [0} [e4)
2 og &
26+ Presence of posttergital pores. + + -
27+ Number of antespiracular dorsal pores. + - +
28. Number of prosternal pores. - + +
29. Relative length of prescutum to its width. - + -
30« Number of prescutal setae. + - -
31. Number of scutal setae. - + +
32. Number of scutellar setae. - + +
33+ Number of tegular setas. - + +
34+ Position of postmesostigmatal setae. - - +
35. Number of postmesostigmatal pores. - - +
36. Number of metatergal setae. + + +
37. Number of metapleural setae. - + +
38. Number of anterior metasternal setae. + + +
39. Presence of postmetastigmatal setae. - - +
40. Number of posterior metasternal setae. + + +
41. Presence of metatergal pores. - - +
42. Presence of metaspiracular pores. + + +
43. Presence of anterior metasternal pores. + - +
44. Presence of posterior metasternal setaec. + - +
45. Number of alar setae. + - +
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wn 1#2] :USJ
8 8 8
] ] @]
(o] (o [$)
g 8 3
g @ =
S 5 2
RO A
46. Number of circular sensoria on fore wings. - - +
47. Presence of apical setae on trochanter. - + -
48. Relative lengths of fore and middle femora. + - +
ABDOMEN &
49. Nature of ostlolos. - + +
50, Number of ventral setae on abdominal segment VIII. + - +
51« Presence of disc pores on abdominal segments. - - +
52. Position of abdominal pores. + + +
53. Relative length to width of the penial sheath. + + +
54. Relative length of genital segment to total length
of body. - - ¥
55. Lateral appearance of style. - - +
56. Condition of process of penial sheath. - - +
- - +

57

Comparative length of aedeagus.
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(II) FAMILY ERTIOCOCCIDAE:

4 division of this family into groups of gehera, similar to that
of the Pseudococcidae cannot be suggested at the present stage. Only
7 species (representing 4 genera) belonging to this family were avail-
able, and it was not possible to assess correctly the significance of
the morphological differences they exhibit. However, the distribution
of the body setae and the structure of the genital segment appear to
be most significant in the material studied. Inspection of table II

shows that of the 3 spp. of Eriococcus, E. araucariae shares a

comparatively large number of characters with E. orariensis (118), but
each of these species has only 10l and 102 characters respectively,
in common with E. buxi. This would suggest that the latter is }ess

the view o
closely related to the other two species and would support‘Borchsenius
(1963) that E. buxl (the type species of Eriococcus) is hot

congeneric with the other species hitherto ascribed to the same genus.

Cn the other hand, the structure of the genital capsule indicates

that the studied species could be grouped as follows:

a) E. araucariae and Gossyparia spps., where the style is undulated
and the base of the aedeagus distinctly sclerotized latero-dorsally.

b) E. buxd, O. agavium and P. fraxinl, where the genital capsule is
comparatively short and the style rather straight.

c) E. orariensis, where the genital capsule is conspicuously elongate
(1ts length more than 2.5 times its width).

It should be emphasised, however, that the available material
was quite inadequate and the above suggestions are very tentative

indeed.

The genera and species of the family Eriococcidae studied here
are merely separated by differences in chaetotaxy and the development
of certain structures. These are listed in table I and will be used

in the keys.
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(D) RELATIONSHIPS OF PSEUDOCOCCIDAE AND ERIOCOCCIDAE WITH
OTHER COCCOIDEA

The division of the Coccoidea by Balachowsky (1937, 1942) into
margarolds, lecanoids and diaspidoids, each with a distinot type of
male, 1s generally accepted and supported by the results of the
detailed morphological studies (Theron, 1958, 1962; Ghauri, 1962;
Giliomee, 1961, 1964) as well as cytological investigations (Hughes —
Schrader, 1944, 1948; Brown, 1959; Brown & McKenzie, 1962)s The
knowledge accummulated in the last few years, although still inocom-
plete, has shown clearly the importance of the males for a better
understanding of the reclationships of the group at all the taxonomio
levels.

According to Balachowsky's (1.0.) original designation, margar—
odds - the most primitive Cocooidea, comprise Orthegziidae and
Margarodidae (including the aberrant species Steingelia gorodetskia);
leoanolds comprise all the other families (including the monotypic
family Phenacoleachﬁhae), exoept Diaspididae and Phoenicococoidas
which constituted the diaspidoids. Balachowsky stressed that the
diaspidoids represent a hamogenous group fundamentally differing in
the characters of the males and females from the other two groups.
Theron (1958), who gave a detailed 1ist of morphologioal characters
separating the three types of males, and later alsoc Giliomee (1961,
1964), both conoluded however, that although the lecanoids are more
specialized than the margaroids and less than the diaspidoids, they
are nevertheless more closely related to diaspidoids than to margar-
olds.

As far as the relationships of Fhenaocoleach®ae with other
oocold familles are concerned, Morrison and Morrison (1922) maintained
that the sole species of this family, Phenacoleachiz zealandica
(Maskell) has a number of oharacteristics of Pseudococoidae "e.gs the
kinds of pores, the charaocter of the anal ring", and other character—
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latios of Margaroididae "e.gs the number of antennal segments, the
absence of differentiated tarsal digitules". At the same time 1t has
certain charaoters refuting any relationship with either of these
families "e.g. absence of dorsal ostioles disolaiming relationship
with Pseudocoooidas, and presence of anal ring with setae and pores

and absence of abdominal spiracles, disclaiming affinity with
Margarodidae". As already mentioned, Balachowsky inoluded the
Phenacoleachiidae in the lecanoids (although admitting affinity to the
margaroids mainly by the possession of 1l-segmented antennae). Theron
(1962) however, after detailed study of the males concluded that
Phenacoleachia gzealandica "ostensibly belongs to the margaroid group",
showing a particularly olose relationship to the aberrantkgfzﬁaroid
Steipngelia gorodetskias He regarded them as annectant ggmera linking
the primitive Margarodidae with the more specialized lecanoids.
Giliomee (1964), on the basis of a simple numerical analysis of the
characters available for comparison, was able to demonstrate that
Steingella apparently represents a link between Margarodidae and
Coccidae, while Phenagoleachia a similar link between Margarodidae
and Pseudococcidaes This suggestion was strongly supported by the
recent discovery and description hy Beardsley (1964) of the new

second FPhenacoleachia species, P. australis from Campbell Islands,
which shows the presence of such pseudocoecid features as "ostioles and
oellular anal ring". These features tempted Beardsley to suggest

that the Phenacoleach¥dae are definitely allied to the mealybugs and
probably represent a primitive subfamily of Pseudococcidae. The males
(apterous) also desoribed by Beardsley, have two very distinctive
pseudococeid characters (as shown in the present work) i.e. the
presence of disc pores and of dorsal ostioles.

The study of males has therefore revealed that there appear to
be at least two links between the primitive margaroids and the more
specialized lecanocids. On the other hand, a closs relaéionship
between Asterolecaniidae (lecanoid) and diaspidoids was recently
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suggested on the basis of cytological studies and of some characters
of the female (Brown & McKenzie, 1962). Thus there m.y exist similar
links between lecanoids and diaspidoids. There is no detailed
information about the males of Asterolecaniidae, but their study may
perhaps also support thissuggestion.

Theron (1958), Ghauri (1962) and Giliomee (1964) each discussed
the relationships of various groups of Coccoidea based on their owh
observations and on the information then available. Each contribution
haturally allowed for more detailed and comprehensive comparisons and
conclusions. For the present author, Giliomee's conclusions are of
particular interest since he was dealing with the lecanoids, and
included in his discussion not only Coccidae (the main object of his
studies) but also males of 3 species of Pseudococcidae described in
detail in his earlier paper (1961). Incidentally, his data on these
species have been included here in the tables, calculations and
discussion. Giliomee pointed out that the Coccidae are more specialized
than Pseudococcidae since they generally share more characters with the
highly specialized Diaspididae. Dealing with the lecanoid type of
male, Giliomee found it necessary to introduce minor amendments to
Theron's definition of the lecanoid type of male (theee include the
presence of the metasterhal plates and the abdominal sclerites). The
present study of Pseudococcidae and Eriococcidae has also revealed that
two further minor amendments are necessary, i.e. regarding the presence

of a distinct postoccipital ridge and of the metasternal apophyses.

It has already been established earlier in this discussion that
the male characters indicate that Pseudococcidae and Eriococcidae
represent two separate families. In an attempt to d etermine their
affinities with other Coccoidea, it is now possible to consider 6
femilies for which adequate information on the males is now available,
i.e. Margarodidae, Phenacoleachﬂdae, Pseudococecidae, Eriococcidae,

Coccida® and Diaspididae. Steingelia, although a margarodid, is
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treatcd separataly booouse of ite aAbgrrant chnrectcra. Thirteen
available characters were relevant for this purpose, and the dis~—
tribution of their conditions within the families is shown in table
VI. Each of the characters occur either in a speclalised oondition
(marked "+") or a primitive one (marked "=").

pable VI: MALE CHARACTERS WHOSE CONDITIONS INDICATE AFFINITIES
WITHIN COCCOIDEA:

Q
[
=} [0}
< o

(] K] g [

(3] Q ot o 14

7 08 8§ % o3 g

=] r~4 r~4 o 0 (- o

o § o Q Q €

=~ [+ [ ~ o

[ o o) O o (o7

&0 wl [+ = o o -]

3] o @ 8 E 8 «©

g & & & s A
Specialized conditions of the
characters (+):
1, Disc pores zbsent. - - bt bt + b +
2. Neck region absent. - - - - - - +
3, Postoeclpital ridge absent. - + - - - + -
4+ Interocular ridges present. O
5« Tentorium absent. - - - - - - +

6+ Compound eyes absent. - o+ o+ + + +
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O
@
o] o
o T % o
S 5 § 9 = 3
o o ) 3] o o S
8 3 3 o a @ o
3] &0 Q [s] 8 :g -.a
5 £ & ¥ ¢ B a
H g 2 9 & 8 I
S & tam fa¥ & S a
T. Membranous area of scutum + + + + +
absent . had — -
8. Soutellum short and transverse. - + - - + + +
9. Median ridge of basisternum
absent. - - + + + - -
10. Metasternal sclerites absent. - - - + + - -
11. Metasternal apophysis absent. = - - - - + +
12. Ostioles present. - - ¥ bt - - -
13. Penial sheath elongate. - - - - - + +
Specialized conditions. - 3 3 4 6 5 8
Primitive conditions. 12 10 8 6 7 6 5

Both conditions present. 1 - 2 3 - 2 -
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Table VIA: The number of characters shared by, and separating
each pair of families:

]

I 2 o
g % ot o [}
= . o 3 g S
Sharing B2 = ~ 0 o O 8 s
BN (o] o)) o «© 9] (o] < o]
: ) [ Mo} (¢} @] ko) o
o 2‘? o o o) (3] ot [N
N N I B S
] o
Separating 3 & oo a & o )
Margarodidae 9 8 6 7 5 5

Steingelia 3 \ 7 5 8 9 6
Phenacoleachiidae 2 4 \\\\\\\ 9 9 4 5
Pseudococcidae 3 5 1 \\\\\\\ 9 3 3
Eriococcidae 5 5 2 1—‘\\\\\\ 5 7
Coccidas | 5 2 6 7 6 ﬁV\\\\\\\ 7
Diaspididae 7 7 6 T 6 4 ‘\\\\\\

It should be noted that both conditions may obtain in certain
families. At the bottom of the table are given the total number of
occasions on which the specialized, primitive, and both conditions
occur in each group. The proportion of the number of primitive to
specialized conditions of the characters can be taken as indication to
the primitive or specialized nature of the group, e.g. the primitive

Margarodidae have no specializations, 12 primitive characters and one
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in which both conditions occur. On the other hand the highly
specialized Diaspididae show 8 specializations and 5 primitive
conditions. This table is followed by another (Table VI A), prepared
in the form of two half matrices, in which are given the total number
of characters shared by each pair of groups (upper triangle of the
matrix), and separating each pair (lower triangle). In this table
the characters which occur in both conditions in either member of a
pair are omitted, e.g. between Margarodidae and Steingelia, the
character T in table VI (membranous area of scutum) which may be
present or absent in Margarodidae, was not taken into consideration,

and therefore only 12 characters are left for comparison.

It appears from these tables that the Eriococcidae are more
specialized than the Pseudococcidae. They have 6 specializations
(Table VI) and share a total number of 7 characters with the decisively
more specialized Diaspididae (Table VIA), while the Pseudococcidae have
only 4 specialized conditions and share only 3 characters with
Diagpididaes It is 2lso interesting to note that the structure of the
genltal segment suggests a closer relationship between Eriococcldae and
Diaspididae than between the latter and Pseudococcidae.

From the same tables it appears that Giliomee was justified in
assuming that the Coccidae are more specialized than Pseudococcidae.
They have 5 specialized and 6 primitive features against 4 specialized
and also 6 primitive in the latter, and comparison with Diaspididae
shows that they share a total humber of 7 characters with Coccidae but

only 3 with Pseudococcidae.

Table VIA also indicates that Coccidae are closer to Eriococcidae
(sharing 5 characters) than they are to Pseudococcidae (sharing only 3
characters). In the same way 1t also appears that the Eriococcidae are
more closely related to the Pseudococcidae (sharing 9 characters) than

they are to the Coccidae (sharing only 5 characters).



Table VI B is also derived from table VI and prepared in the
form of a matrix.
expressed in fractions obtained by dividing the number of shareg
conditions by the total number of characters considered. Those

characters ocourring in either specialized or primitive conditions
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Here the relationships between the groups are

were counted as 1 unit, and if both conditions occurred in any of the

Table VI B: . o
| ~ ©
o ot o )
@ & %) o ©
] ¢ 0o o o o
~ —~ @ ° 0 o i
® ° o o o « o
=) O - [>] Q o o
o @ - e o o .
ot = e} < Q 1]
g & & F § 3
0 A for & o A
Margarodidae 0073 0073 0.62 0.58 0.50 0042
Steingelia 0.62 0.50 0.62 077 0.46
Phenacol eachiidae 0.88 0.77 0.46 0.46
Pseudoococcidae 0.81 0.42 0.35
Eriococcidae 0.46 0.54
Coccidae 0.62
Diaspididae

compared groups, they were both given a score of 3 unit each, e.ge.

Margarodidae and Steingelia share 9 characters and are separated by 3,

but in the former there is one character (No. 7) occurring in both

conditions; the numbers thus corrected will be 9% shared and 3%

separating.

The number of the shared characters (9%) was divided by

the total number of characters (13) and the result (0.73) was entered

in the table as a measure of similarity.

The wvalues obtained vary
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from O - 1 indicating no or complete similarity respectively, i.e. the
higher the values are, the closer the relationship is.

From this table it is obvious that Steingelia and Phenaooleach=
iidae are similarly related to Margarodidae, and are closer to it than
they are to each other. It is also apparent that Phenacoleachiidae
are more closely related to Pseudococcidae than they are to Margaro-
didae, which would support the views of Beardsley. It also appears
that Steingelianis closer to Coccidae than to the Margarodidae.

Giliomee (1964) discussed the taxonomic status of the family
Kermo;gcidae, which Ferris (1937) placed in the family Eriococcidae, but
which Balachowsky (1942) included as a subfamily in one family
(Eriococcidae) together with Pseudococcinae and Eriococoinae. The

description of the males of KerWococous guercus (L.} by Borchsenius
(1960) prompted Giliomee to assume that Kermococcidaes are more closely

related to Coceidae than to any other Coccoidea, on the basis of 6
oharacters shared by the two families. Further investigations on
Kermococcidae are required before Giliomee's assumption can be
supported since it was based on one species only, and since the present
study revealed that some of the charaoters he used are also shared by
Pseudococcidae (separate pre- and postocular ridges) and Eriocoocidae

(separate ocular ridges; short and transverse scutellum).

The results of the present work therefore (extracted from table
VI B), as well as the conclusions of the earlier authors regarding the
affinities of the different families of Coccoidea (including Astero-
leoaniidae), form the basis on which the following phylogenstic tree
is tentatively suggested.
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Diaspididae

Asterolecaniidae
(?)

Friococcidae
Coccldae
Pseudo~
caoccldae Kermocoocoldase
(?)
Phenacoleachiidaa
Steingelia

Margarodidae

Primitive coccoid stock
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VI. KXEYS

The following keys are intended to separate the studied species
and their supraspecific categories. Since the significance of some
characters is still uncertain,; the keys will include as many
characters as possible, even more than actually necessary for this
purpose. It should be noticed that the numbers of setae and disc

pores given in these keys are always on one side only.

THE MACROPTEROUS MALES:

(A) Key to the families Pseudooocoidae and Eriococcidaet:

Postoccipital ridge weak, slender,U or V-shaped. Tentorial
bridge comparatively slender. Flagellar segments of the antennae,
including the terminal, cylindrical and elongated. Dorsal margin of
the proepisternum ridge—like. Scutellum pentagonal in dorsal view;
its length half its width or more; scutellar ridge absent. Anterior
and posterior postalar ridges well separateds Mesopleural ridge
interrupted above the coxal articulation. Basal part of the trochanter
oonsplcuously longer than the distal. Claw gradually tapering apically;
ungual digitules not knobbed. Dorsal setas of abdominal segment VIIT
subequal in length to other abdominal setae; setae of the glandular
pouch include a pair of long tail setae and one or more much shorter
ones. Basal part of the penial sheath short, not fused with the
9th tergite + 10th segment. Anal opening minute. Aedeagus arising
just behind the basal ridges of the penial sheath, Dorsal setae of
the genital segment similar to other abdominal setae, always 3 or more.
Derm pores present (except in Nairobia bifrons)e The puparia fluffy
and 1loosely felted eeessessesersscccccosscaccssncsesse POEUDOCOCCIDAE.
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Postoceipital ridge strongly developed and laterally forked.
Tentorial bridge comparatively stout. Terminal flagellar segments
of the antennaze barrel-shaped, often as long as wide; the terminal
segment distinctly pear-shaped. Proepisternum without any ridge-like
sclerotization. Scutellun transverse, rectangular in dorsal view;
its length less than half its width; with a well developed scutellar
ridge on each side. Anterior and posterior postalar ridges
anteriorly joined. Mesopleural ridge continucus above the coxal
articulation. Basal part of the trochanter shorter than the distal.
Claw broad at base, abruptly tapering apically; ungual digitules
apically knobbed. One of the dorsal setae on each side of abdominal
segment VIII much longer than the others; setae of the glandular
pouch include one pair of tail setze only. Basal part of the penial
sheath long, fused with the 9th tergite + 10th segment and forming
together a compact genital capsule, Anal opening large. Aedeagus
arising at a comparatively large distence from the basal ring of the
genital capsule., Dorsal setae of the genital segment considerably
longer than other abdominal setae, always 2. Derm pores absent.

The puparia compact, closely felted and rather flattened ...voececeees
s esreacectrcasvssateraesnsnasensssanssann-ossssscsess BRIOCOCCIDAR.

FAMILY PSEUDOCOCCIDAE:

(B) Key to the groups of genera:

1. Dorsal, lateral and ventral arms of the midcranial ridge joined,
forming together a cruciform structure. Pre and postoculer ridges
widely separated; interocular ridge absent. Anterior tentorial arms
each apparently individually fused with the cranial apophysis.
Penultimate antennal segment more than 3.7 times as long as wide.
Prescutun triangular in dorsal view. Scutum without a median

longitudinal narrow membrancus area, and much shorter than either the
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prescutum or the scutellum. Precoxal ridge of the metathorax weakly
developed; metapleural wing process absent. Tarsal digitules absent.
Setae of the glandular pouch include two long tail setae and a short
one, subequal in length to the other abdominel setae; the tail setae

comparatively short, the body being 5 times as long, or longer .....2

Dorsal arm of the midcranial ridge distinctly detached from the
Y or T-shaped ridge formed by the lateral and the ventral arms. Pre
and postocular ridges joined together by means of a well developed
interocular ridge. Anterior tentorizl arms anteriorly fused with each
other before joining the cranial apophysis. Penultimate antennal seg-
ment less than 3.7 times as long as wide. Pregcutum transverse,
recctangular in dorsal view, Scutum with a distinct median longitudi-
nal narrow membranous area, and longer than either the prescutum or
the scutcllum. Precoxal ridge of the metathorax well developed;
with a small metapleural wing process. Tarsal digitules present.
Setae of the glandular pouch include a pair of long tail sctae and one
or more setae conspicuously longer than other abdominal setac; the
tail sctae comparatively long, the body being less than 5 times as

long l‘...l.l.'t......l..t.t.s.w.~ln.n'n0l.00..&.'.E".’...O’DOCOC'OB

2 (1) Disc pores absent. Lateral ocelli vestigial. Third and
terminal antennal segments subequal in length (third not more than
1.1 times as long as terminal); the length of scgment III less than
5 times its width. Antennal setae subequal in length to the body
getae; capitate, apically knobbed sensory sctae present on segments
III to X. Proepisternum with only the dorsal margin ridge-like.
Prescutal ridges well separated medially. Postmsscstigmatal setac,
alar sctae and mctapostnotal ridge absent. Fore-legs shortest.
Ostioles absent. Dorsal sctae of abdominal scgment VIII absent.
Glandular pouches and their setac only on cbdominal segment VIII;

the tail setae relatively short, the body being 8 or more times as
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long. Basal ridges of the penial sheath medizally continuous ......
O O E P S L EN OB ST R L O NP e R PE . VL BO OSSR PPN EP LSS PSP SN NAIROBIA.

(Only one specics, N. bifrons De Lotto).

Disc pores present. Lateral ocelli well developed. Third
antennal segment longer than the terminal (1.4 or more times as long);
the length of scgment III more than 5 times its width. Antennal
setae about twice as long a2s the body setae; capitate, apically
knobbed sensory sctae entirely absent. Proepisternum with dorsal
and ventral margins ridgce-like. Prescutal ridges continuous
nedially. Postmesostigmatal setae, zlar setae and metapostnotal
ridge present. Middle legs shortest. Ostioles present. Dorsal
setae of abdominal segment VIII present. Glandular pouches and
their setae on abdominal segments VII and VIII; the tail setae
of segment VIII rather long, the body being less than 8 times as
lonz. Basal ridges of the penial sheath medially separated ......

0 50 00D S PR ERNTLAIPO PP OEetE VPR ORS e RISl ssbe CEROPUTO'

3 (1) Antennae comparatively long (the body 1.5 or less times as
long); 2longer than the hind legs. Few capitate, apically knobbed
gensory setae present on antennal segments III to X. Antespiracular
dorsal getae and pores absent. Basalare weak and slender.

Abdominal disc pores only prescnt on segment I, Setae of the
glandular pouch include a pair of long tail setae, two setae of
medium, unequal lengths and a short one sseaveeeceseeess OCTOCOCCUS.
[anly onc species, 0. africanus (Brain)/.

Antenna comparatively short (the body 1.6 or more times as
long); shorter then the hind leg, or both subequal in length.
Capitate, apically knobbed, sensory setae only present on terminal
antennal segment. Antespiracular dorsal setae and pores present.

Basalare comparatively stout. Abdominal disc pores present on all
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abdominal segments. Setae of the glandular pouch include a pair

of long tail setae and one of medium length or short ...ceceveeseee 4

4 (3) The head and the body dorso-ventrally flattened; ventral
preocular depression entirely absent. Postoccipital ridge V-shaped.
Postocular ridge dorsally reduced. Prosternal ridge absent. Two
antespiracular ventrzl setae always present. Prescutal suture
abgent. The marginal ridge of the basisternum anteriorly absent.
Furca comparatively small. Hind legs short, the body more than 2.2
times as 1ONE eeevcecesavecosscnssscscsncecscecenssess SACCHARICOCCUS.
anly one species, §. sacchari (Ck1l.)/.

The body cylindrical; ventral prcocular depression present.
Postoceipital ridge U-shaped. Postocular ridge well developed.
Prosternal ridge distinct. Only one antespiracular ventral seta
present. Prescutal suture well-defined. The marginal ridge of the
basisternum well developed. Furca comparatively large. Hind legs

long, the body less than 2.2 times 25 1ONE essocrsercssetssssacsces D

5 (4) Fleshy sctae present on the body itself, giving the males a
distinctive hairy appearance. Ventral ocular setae present, Genal
setae more than 7, and prosternal setae more than 3 ....PSEUDOCOCCUS.

Fleshy setae absent on the body itself. Ventral ocular setae
absent. Genal setae less than 7, and prosternal setae less than
3 LR IR N B BN LN AL N B IR BN B A SN B RN BRI B BN AN BBV R B BRI B RN B R R AN B B RUEE BN B Y N I S B ) PLANOCOCCUS.
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(C) Key to_the genera:

I. Key to the Ceroputo group of genera:

Fleshy setce present on antennaec and legs. Dorsal arm of
midcranial ridge distinct. Setae between the ventral simple eyes
absent. Terminal antennal segment with 3 preapical large bristles
and 2 smaller ones; the preapical bristles about twice as long as
those of the two penultimate segments. Prosternum represented by a
pair of separate, small plates connected by the prosternal ridge.
Prescutum 4 times or more as long as scutum. Scutellum laterally
supported by a distinct additional ridge. Lateropleurite with an
oval membranous area. Postmesostigmatal pores absent. Ostioles
well developed. Aedeagus comparatively siender. More than 3

dorsal setae of the genital scgment present ..ee¢e...... Centrococcug.

Zanly one species, . insolitus (Green)/.

Fleshy setae entirely absent., Dorsal arm of the mideranial
ridge only marked by weak sclerotization. Sctae between the ventral
simple cyes present. Terminal antennal segment with only three well
defined preapical bristles, subcqual in length to those of the two
penultimate segments. Prosternum triesngmlar. Prescutum less than
3.5 times as long as the soutum. Scutellum without lateral ridges.
Lateropleurite without membranous areas. Postmesostigmatal pores
present at least on one side. Ostioles ill-defined. hedeagus
rather stout. 3 dorsal setze of the genital segment always
PreSent eeecescecrascasesaansesecararssrsesssansarsaesass Geroputo.

(Only one species, C. pilosellzae Sule).
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ITI. Key to the Pseudococcus group of geners:

Dorsal arm of the midecranial ridge disappearing before meeting
postoccipital ridge; the latter antcriorly confluent with the
preocular ridge. Dorsal ocular setae present. One dorsal head pore
usually precsent. Tegular setae less than 4. Abdominal disc pores
occur laterally and also dorsally and ventrally ........ Dysmicocous.
(One spccies only, D. alazon Williams).

Dorsal arm of the midcranial ridge posteriorly meeting the
postoccipital ridge; the latter not reaching the preocular ridges
anteriorly. Dorsal ocular setac absent. More than one dorsal head
pore present. Tegular setae more than 4. Abdoninal disc pores

pregent only 1laterally escesecesesccsssccoesscesnsssees Pscudococcus.

ITI. Xey to the Planococcus group of generat

1. Style of the genital segment more or less straight and apically

I‘O‘unded in lateral ViGW l.l.lnc.a..loll'l.'.t..'......o.-t-.occ.looz

Style curving upwards and apically pointed in lateral view ...3

2 (1) Dorsal arm of midoranial ridge absent. Head disc pores absent.
Antennal setae about twice as long as the body sctae; the dorsel
bristle of the terminal antennal segment slightly shorter than the
lateral bristles. Posttergital setae present. Prosternal and
postmesostigmatal pores absent; metatergal pores present. Abdominal
digc pores only present laterally, The body 10 times or more as long
as the penial sheath; the style comparatively broad. lLedeagus

rather short, curving dorso-posteriorlys..ccsesseeesse., Ferrisiana.

[Only one species, F. virgata (Ckil.)/.
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Dorsal arm of midcranial ridge distinct. Head disc pores
present. Antennal setae about as long as the body sctae; the
dorsal bristle of the terminal antennal segment much shorter than the
lateral ones (about half as long). Posttergital setae absent,
Prosternal and postmesostigmatal pores present; metatergal pores
missing. Abdominal pores present laterally and also dorsally and
ventrally. The body 8.5 times or less as long as the penial sheath;
the style comparatively narrow, Aedeegus rather long, anteriorly
curving from its basal rod and reaching the cavity of abdominal

Segment VII o'lla.t.'.l.oo.l.lll.o.'ln.ll'.lonlo'OO'...MaCOnellicoccuSo

Zanly one species, M. hirsutus (Green)/.

3 (1) Dorsel arm of midcranial ridge posteriorly meeting the
postoccipital ridge. One dorsal head pore only usually present.
Antennal scape almost always with 4 hair-like setae. Postmesostig~
matal pores present, at leagt on one gide. Ostioles ill-defined

or absent L N I B A A R Y IR A A A N N N A N N N NN NN RN AN A R RN N 4

Dorsal arm of midcranial ridge fading out well before meeting
the postocecipital ridge. Two or more dorsal head pores presgent.
Antennal scape with more than 4 hair-like setae. Postmesostigmatal

pores absent. Ostioles well developed I N N N X 5

4 (3) Lateral arms of mideranial ridge represented only by weak
sclerotization. Preocular ridge with a well~marked ventral rudiment
below the articular process. Genal setae more than 3. Prosternum
long and narrow. Postmesostigmatal setae present in the median and
the sublateral areas. Hamulohaltera 1,9 times or more as long as its
apical seta. Femur of fore-leg shortest. All pleural sctae of
abdominal segment VIII subequal in length ................Trionymus.
Zanly one species, T. newsteadi (Greenl].
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Lateral arns of mideranial ridge well developed. Ventral
rudiment of the preocular ridge absent. Genal setze 3 or less.,
Prosternum triangular. Postmesostigmatal setae only present
sublaterally. Hamulohaltera 1.6 or less times as long as its apical
seta. Femur of middle leg shortest. Pleural setae of abdominal

gsegment VIII include one slightly longer seta ........ Nipaecoccus.

5 (3) Ventral rudiment of the preocular ridge entirely absent.
Third antennal segment 3.3 times or less as long as wide. The three
large bristles of the terminal antennal segment of subequal lengths.

In fore-leg, the tibia shorter than the femur........Planococcoides.

(Only one species, P. ireneus De Lotto).

Ventral rudiment of the preocular ridge distinct. Third
antennal segment usually more than 3.3 times as long as wide. The
dorsal bristle of the terminal antennal segment slightly shorter than
the two lateral ones. In fore-leg, the tibia longer than the femur

PO P G OO S P QROAPNAP SO PO ECEPI NN IR EE NSO FINIPIEE Pl&nOCOOCUS.

(D) Key to the species:

I Xey to the species of Pseudococcus:

1. Penial sheath distinetly triangular in dorsal view, with the

style gradually tapering 2pically ceeceeecoscessscscecassssacess 2

Penial sheath subtrianpgular in dorsal view, the style being

rather broad or truncate posteriorly sesececssssscessesssssccse 3

2 (1) iAntennae short, thc body being more than twice as long. Only
one antespiracular ventral seta present. One postmesostignatal

pore always present medially. Posterior metasternal seta less than 3.
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## Ventral sctae of abdominal segment VIII absent., Abdominal pores
only present laterally. Genital segment long, the body being less
than 7 times as long. Aedeagus long, anteriorly reaching the cavity
of abdominal segment VII, and evenly tapering posteriorly eeeeeeses

l..l‘l‘...ll!......"..'l'l."o.n.o.o.ll.Q.ln-n.-lg. Citl‘icu:l.us G‘reen

intennae moderately long, the body being less than twice as long.
More than one antespiracular ventral seta present. Posterior
metasternal setae more than 5. Ventral sctae of abdominal segment
VIII at least 4. Abdominal pores present laterally and dorsally.
The genital segment rather short, the body being more than 8 times as
long. hedeagus not recaching the cavity of abdoninal segment VII,
with the distal part broadened in lateral view .....P. fragilis Brain.

3 (1) Posttergital setae 9 or more. Jnterior metasternal setae more
than 10. Metaspiracular and anterior metasternal pores absent.
Penial sheath broad, its length less than 1.5 times its width;
process of the pcnial sheath well pé%ounced; style apically truncate

in dorsal VieW 40 P8 0SB RL Pt IBOLEROOGISINCOIRISIEREDOEPP QO REDNID 2. adoniduln (Ll).

Posttergital setae 6 or less. Anterior metasternal setae less
than 9. Met&spiracular and anterior metasternal pores present.
Penial sheath moderately narrow, its length more than 1.6 times its
width; process of the penial sheath absent; apex of style broadly

I‘Ollnd.Gd in dOI‘SEll VieW T I B I B A O BC N B RU Y Y I B B B RPN A B A B B N R A A O A S I B I AU A I ) 4

4 (3) Postmesostigmatal setac only present sublaterally. Ventral

setae of abdominal segment VIII absent .....e....,.P. Obscurus (Bssig).

Postmesostigmatal setae present sublaterally and also medially.
Ventral setae of abdominal segment VIII usually prescehteseecesscess

0..0-0'.ll.o.lul-.too.o.o‘locl.ioo'llogu maritimus (Ehl’horn) "Type A"!
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II. Key to the species of Nipaecoccus:

Relatively small, 840 - 980 (896)/u long. Fleshy setae present
on the legs. The dorsal simple eyes smaller than the ventral; the
dorsal eyes more than 4 times their diameter apart. With less than
3 genal sctae. Antennae as long as, or slightly longer than the hind
legs. The antennal setae about twice as long as the body setae.
Terminal antennal segment with 3 bristles only. Anterior apex of
prosternum forming a weekly sclerotized ring., With 7 or more medial
pronotal pores. Width of prescutum less than 1.4 times its length.
Scutal setae less than 4. Metaspiracular pores and ostioles absent.

Abdominal pores present only laterally +eev....... N. nipae (Maskell),

Moderately large, 1148 - 1358 (1246) /o long. Fleshy sctae
absent on the legs. The dorsal simple eyes larger than the ventral;
the dorsal eyes less than 4 times their diameter apart. Genal setae
almost always 3. Antennae shorter than the hind legs. The antennal
setac about as long as the body setae. Terminal antennal segment
with 3 large and 2 smaller bristles. Antcrior apex of prosternum
without a sclerotized ring. With less than 5 medial pronotal pores.
Width of prescutum 1.4 or more times its length. Scutal setae morc
than 5. Metaspiracular porcs and ostioles present. Abdominal
pores present laterally and also ventrally on one or more segments

LI AR R B BN BU RS B A B A IE I I SR BN R U B Y BU RN BN BN BU R BN I B B B BN A N ] _N.. Vastator (MaSkell)o

I1I. Key to the species of Planococcus:

1. Postoccipital ridge anteriorly confluent with the preocular
ridges. Dorsal head pores 4 or more. Prosternal ridge double-
barred. Posttergital pores prescnt. Metatergal setae absent

on..o.ooo-ocooocoo-.n.oonoo..ooc'coco.uoooo-aoooooP- diOSGOI‘Cae Williams.
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Postoccipital ridge not reaching the preocular ridges anteriorly.
Dorsal head pores less than 4. Prosternal ridge singular.

Posttergital pores absent. Mctatergael setae presont esveeecsecsss 2

2 (1). Lntennal segment III longer than the terminal. Middle femur
slightly shorter than the front. A ventral pore present at least on
one side of abdominal segment VII. Aedeagus comparatively broad
Ceeeracsvsnsessasseessossncasrse.scsesssssesesDs konyae (Le Pelley).

intennal segment III shorter, or as long as the terminal,Middle

femur slightly longer than the front. Ventral abdominal pores

entirely absent. Aedeasgus comparatively narrow...,. P. citri (Risso).

FAMILY ERIQCQCCIDAE:

(E) Key to the genera:

1. Fleshy setae present on the legs. Prosternal setae present.
Hamulohaltera subequal in length to its apically hooked seta.
Trochanter without long, differentiated, apical setae .... Eriococcus.

Fleshy setae absent on the legs. Prosternal setae absent.
Hamulohaltera, if present, 1.6 or more times as long as its apically

hooked seta. Trochanter with a long apical Seta sescesccerncncsss 2
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2 (1) Lateral arms of the midcranial ridge short and weak. Ocelli
vestigial. Genal setae 3 or less. Unidentified disc-like
struotures absent on the head. With a small mouth tubercle. The
body not more than twice as long as the antennae. Antespiracular
ventral setae present. Scutellum slightly longer than scutum.
Hamulohalterae and suspensorial sclerites entirely absent. The
body less than twice as long as the hind leg. Pleural setae of
abdominal segment VIII include one seta slightly longer than the
others. Style rather straight in lateral view .... Ovaticoccus.

(Only one species, O. agavium Dougl.).

—. Lateral arms of the midcranial ridge well developed. Ocelli
large. Genal setae 4 or more. One or more disc-like structures
present dorsally on each side of the midcranial ridge. Mouth
tubercle absent. The body more than twice as long as the antennae.
Antespiraoular ventral setae absent. Scutellum shorter than scutum.
Hamulohalterae and suspensorial sclerites well developeds The body
more than twice as long as the hind leg. Pleural setae of
abdominal segment VIII include one seta about twice as long as
others. Style sinuated in lateral view eeesesevess. Gossyparia.

[fhkyone species, G. §25£1§,(Mod.l7.

(F) Key to the species of Briococous:

1l Ventral part of the preocular ridge reduced. Cranial apophysis
truncate. With 12 or more dorsal head setae; setae of the ocular
sclerites and the setae between the ventral eyes present. Genal

setae more than 7. Antennae 9 - segmented; 3rd segment 2.5 or more
times as long as the terminal; capitate sensory setae only present on
the terminal segment. Lateropleurite with a distinct membranous area.
Prescutal setae 6 or more; mescpisternal, postmesostigmatal and
basisternal setaa present. Metatergal setae 4 or more; metapleural and
postmetastigmatal setae present. Tergite of abdominal segment VIII
anteriorly bounded by differentiated heavy sclerotization. The body
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T+7 or more times as long as the tail setae of the glandular pouches

OO0 B USSP SO0 ENEEE0 QPPN erPORRTOEOEIAIROIRISGESAOIGOSLAOESLITDBRES E. .b‘u.xi (FOI‘ISCc)a

Preocular ridge well developed., Cranial apophysis bifurcate.
With less than 12 dorsal head setae; setae of the ooular sclerite
and the setae between the ventral eyes absent., Genal setae less
than 7. Antennae 10-segmentedy 3rd segment less than 1,8 times as
long as the terminaly capitate sensory setae present at least on the
three terminal segments. Lateropleurite without membranous arcase.
Prescutal setae 2 or less; mesepisternal, postmesostigmatal and
basisternal setae absent. Metatergal setas 3 or less; metapleural
and postmetastigmatal setae absent. Tergite of abdominal segment
VIII without anterior heavy sclerotization. The body usually less
than 7.7 times as long as the tail setae of the glandular pouches ... 2

2 (1) Comparatively small speoies, less than lOOO/u long. Dorsal
and ventral simple eyes subequal in diametery the former separated by
4.5 or more times their diameter. Structures of obscure homology
absent on the heads Third antennal segment less than 3.4 times

long as wide; terminal segment only with 3 antennal bristles.
Scutellum slightly shorter than scutume. With a minute lateropleurital
seta. Total length of the body usually more than 2.1 times the length
of the hind legs. Sternites of abdominal segment VIII laterally
bounded with longitudinal heavy sclerotization. Genital oapsule 2.6
or more times long as wide, and the body less than 7.9 times its length;

style rather straight in lateral view ssvsesssevesss B, orariensis Hoy.

- Comparatively large species, more than 1000/u long. The dorsal
eyes larger than the ventral, and separated by less than 3.5 times
their diameter. A body of unknown homology present on each side of
the midcranial ridge. Third antennal segment 3.4 or more times long
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as wide; terminal segment with 3 large and 2 smaller antennal
bristles. Scutellum longer than scutum. Lateropleurital setae
absent. Total body length less than 2.1 times the length of the hind
legs. Sternites of abdominal segment VIII without differentiated
heavy sclerotization. Genital capsule twice or less times as long
as wide, and the body 7.9 or more times its length; style sinuating

in lateral View GO PP R CROIBPOENTPOLPSIIDOLIOITRLLIRNNIOESS g. araucariae Maskl

THE BRACHYPTEROUS MALES<

Key to the species of Gossyparia:

Capitate sensory setae entirely absent. Usually with 7 or more
metatergal setae. The fore and the middle legs subequal in length ..

Iooa-noooocllctl.'nhua.a.Ovoottl.-o....lliolloooco‘gl salicioola Borchs.
Capitate sensory setae present on the antennae. Usually with

less than 7 metatergal setae. The middle legs shortest sesseecsceccs

R RN R R R R N I TN Yes EL SEuria (MOdo)a

THE _APTEROUS MALES:

Only two species whose apterous male forms were studied,

Saccharicoccus sacchari (Ckll.) and Pseudochermes fraxini (Kalt.).

While the maoropterous males of the fomer were also studied, only the
apterous form of the latter was available which is obviously degenerate.

The comparison therefore would not serve any useful purpose.
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VII. SUMMARY

1) The study of the males Coccoidea has revealed phylogenetic as
well as taxonomic importance. TFollowing the detailed work on males
of the Diaspididae (Ghauri) and Coccidae (Giliomee), the males of 17
species (13 genera) of Pseudococcidae and 7 species (4 genera) of
Eriococeidae have been studied, deseribed and illustrated in the same
detail. Except for Giliomee's work on 3 pseudococcid species, no
such studies were hitherto carried out on these groups; Giliomee's

data on his 3 speoies were also used in the present work.

2) The author collected the prepupae and pupae of 10 species in the
field, and bred a further 2 speoies in laboratory cultures. The
remaining specimens were obtained as gifts. The field ocollections

permitted some biological observations, on mating behaviour .... etc.

3) In most cases 10 specimens of each speoies were examined in
detail in order to assess the degree of individual variation, but in

a few casea less than 10 speoimens (3-8) were available.

4) A large number of the male characters (138 in all) were found to
be taxonomically significant at all the taxonomic levels.

5) The definition of the lecanoid type of male given by Theron and
slightly amended by Giliomee, requires further minor amendments con-
cerning the presence of the postoccipital ridge and the metasternal
apophyses. New terms for certain structures not occurring in the
males of other families have also been introduced (the scutellar ridge
and the topography of the derm pores).

6) 18 characters were found to separate sharply the males of
Pseudococcidae and Eriococcidae. The number and morphological
importance of these characters are comparable with those known to
separate other families of Coccoldea, and the Pseudocoocidae and
Eriococcidae are therefore regarded as distinot families. On the
basis of the female oharacters traditionally used, the taxonomic status

of these two groups was controversial (tribes, subfamilies or families).
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7) In most species only winged macropterous forms were present.
In one species of Pseudococcidae macropterous and apterous forms
were available; one species of Eriococcidae was represented by
macropterous and brachypterous forms, and another one only by the

apterous males.

8) Separate morphological discussion of the pseudococcid and the
erioccoccid males are given, and the differentiating oharacters pointed

out.

9) The available material of Pseudococcidae allowed a tentative
intrafamily classification, using a simple numerioal method based on
the number of characters shared by each pair of species. As a result,
series of characters were found operating at different taxonomic

levels, separating groups of genera, individual gencra, and species.

10) The 20 available species of Pseudocoocidae form 6 groups of
genera, namely:
l. DNairobia group, including the genus Nairobia.
This group probably represent a link between the Erioooccidae and
Pseudococcidae. .
2. Ceroputo group, comprising two closely related genera, Ceroputo
and Centrococous; published descriptions indicate that

Phenacoocus and Heterococcus should also be included in this

groupe.

3+ QOctocococus group, with the genus Octococcus only.

4. Saccharicoccus group, which also includes one genus only,

Saccharicoccus.

5. Pseudococcus group, represented by two genera, Pseudococous and

Dysmicoccus. Published work shows that Pedronia, Clavipoccus,

Phylococcus, Laminicoccus, Palmicola and Nesococcus should be

also referred to this group.
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6. Planococcus group, which includes Planococous, Flanococcoides,

Nipaecoccus, Maconellicoccus, Ferrisiana and Irionymus. The

inclusion of Chorizococcus and Antonina in this group was also

suggested.

11) The status of these groups does not appear to be the same and

they seem to represent 2 major taxa, Ceroputo and Pseudococcus.

12) The available information from literature, although incomplete,
indicate that at least two other groups can be recognized within
Pgseudococcidae, namely:

1. Rhizoecus group, which is represented by the genus Rhizoecus and
appears to be the most specialized.

2. Puto group, including the genera Puto and Macrocerococcus, which

appears to be the most primitive.

13) It is suggested therefore, that the Pseudocoscidae can be
divided into 4 major taxa or sections, probably of subfamily or
supratribal rank: ,

I. 4 Rhizoeous section, which is the most specialized and

represented by Rhlzoecus group.

IT. A Ceroputo section, which is rather specialized and includes

Ceroputo and Nairobia groups.
ITI. A Pseudococcus section, which is rather primitive, and

includes the Planococcus, Pgeudococcus, Octoooccus and Sacchari-

cocous groupss
IV. 4 Puto section, which is the most primitive and represented

by the Puto group only.

14) Available information on the males of Trionymus refertus Ferris
showed that it is not congeneric with other species of Trionymus
(which belongs to the Planococcus grovp), but represent a member of &
genus belonging to the Pseudococcus group.

15) The limited material of Eriococcidae did not allow a similar
classification of the family but it suggested that:
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A. E. buxi is not congeneric with E. araucariae or E, orariensis.
B. There is a certain similarity between E. araucariae and Gossy-
paria sppe on the one hand, and between E. buxl, O. agavium and

P. fraxini on the other, leaving E. orariensis isolated.

16) The relationships between other families of Coccoidea on which
adequate information on the males is now available were discussed and

assessed by numerical analysis of specialized and primitive characters.

17) Giliomee's suggestion that Steingelia represents a link between

Margarodidae and Coccidae, and Fhenacoleachlia a similar one between

Margarodidaec and Pseudococcidae, is fully supported, but both
Steingelia and the Phenacoleachiidae appear to be more closely
related to Margarodidae than to each other.

18) The Phehacoleachildae are more olosely related to Pseudococoldae
than to Margarodidae. Beardsley's suggestion that they probably
represent a primitive subfamily within Pseudégoidae appears to be
Justified. ¢

19) The Eriococcidae are closely related to Pseudococcidae, the
former being more specialized and showing certain affinities with
Coccidae; both Eriococcidae and Pseudococcidae are less specialized

than Coccidae.

20) A tentative phylogenetic tree of the discussed families of

Coccoidea is suggested.

21) KXeys to the families, groups of genera, genera and species were

constructed.

22) In an appendix the results of multivariate methods of numerical
taxonomy are presented and compared with the results obtained by the

traditional taxonomic methods.
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VIII. EXPLANATION -OF FIGURES

The following lettering is uniform in all figures:

(A) General dorso-ventral view of the body.
(B Front view of the head.
(Bl) Lateral view of the head.

(C) Terminal 3 antennal segments showing the antennal bristles,

fow sensory setae, one fleshy and one hair-like setae.

(D) Mesoprephragma (anterior view) and mesopostphragma (posterior

ViGW) -
(E) Disec pores.
(P) Hind leg.

(G) Hind claw and distal end of tarsus showing the tarsal digitules
(if present) and the claw digitules.

(H) Lateral view of the genital segment.
(Hl) Ventral view of the genital segment.
(I) Tentorium and oranial apophysis.

(X) Structures of obscure homology.
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IX., LIST OF ABBREVIATIONS

finger-like apodeme
antennal bristles
additional ridge
abdominal dorsal pores
abdominal dorsal setae
aedeagus

alar lobe

alar setae

anterior metasternal
pores

anterior metasternal
setae

anus

anterior notal wing
process

articular process

anterior postalar
ridge

abdominal pleural
pores

abdominal pleural
setae

abdominal sternite
additional sclerite

antespiracular dorsal
poresa

antespiracular dorsal
setae

differentiated apical
seta

antespiracular ventral
setae

abdominal tergite

anterior tentorial arms

avp
avs
!
ax,
ax3
axoe
bas
bra
brps
bs
ca
cecx
cl
cx
Cames
dhp
dhs

dmer
dmep

dos
dse
epm2
epm3
epse
eps3
epsls
eps3s

fem
fp

abdominal ventral pores
abdominal ventral setae
first axillary sclerite
second axillary sclerite
third axillary sclerite
axillary cord

basalare

basal rod of aedeagus

basal ridge of penial sheath
sensilla baslconloa

cranial apophysls

costal oomplex of wing veins
claw

coxa

campaniform sensillum

dorsal head pores

dorsal head setae

dorsal arm of mideranial
ridge

dorsomedial part of
epicranium

dorsal ooular setae
dorsal simple eyes
mesepimeron
metepimeron
mesepisternum
metepisternum
mesepisternal setae
postmetastigmatal setas
furca

femur

furcal plt



fs

gc
gls

gp
gs
gts

[=n

iga

ior

Imer

1pl
1pls
lpp

lps

mer
med
mo
mpnp
mpns

mps

mt
mtp

mts

fleshy setas
gena
genital capsule

setae of glandular
pouch

glandular pouch
genal setae

setae of genital
segment

hamal ohaltera
hamul ohalteral ridge
hair-like setae

internal genital
aperture

interocular ridge

lateral arm of mid-
cranial ridge

lateropleurite
lateropleurital setae

lateral pronotal
pores

lateral pronotal
setae

midcranial ridge
media

mouth opening

medial pronotal pores
medial pronotal setae
metapleural setae
marginal ridge

mouth tubercle
metatergal pores
metatergal setae

ocellus

ocs
ocse
ost
pa
per2
per3
pde

pepcv

phr
phr2
pla
pla
pla3
plr
plr2
plr3
pmp
pms
pmsp
pmss
Pn3
pna
pnp
pnyr
pocr
por
ppar
pr
pra
prar

prn
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ocular sclerite

setae of ocular sclerite
ostiole

postalare

precoxal ridge of mesothorax
precoxal ridge of metathorax
pedicel

proepisternum + cervical
sclerite

mesoprephragma
mesopostphragma

propleural apophysis
mesopleural apophysis
vestigial metapleural apophysis
propleural ridge
mesopleural ridge
metapleural ridge
postmesostigmatal pores
postmesostigmatal setae
posterior metasternal pores
posterior metasternal setae
metapostnotal sclerite
postnotal apophysis
posterior notal wing process
metapostnotal ridge
postocular ridge
postocclpital ridge
posterior postalar ridge
projection of basal ridge
prealare

prealar ridge

lateral pronotal sclerite
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prnr = pronotal ridge set.ca = capitate sensory setae
pro = process of penial set.scla = subapical sensory setae
sheath spe s mesothoracic spiracle
proer = preoccular ridge sp3 = metathoracic spiracle
pror = preoral ridge spl = gengillum placodsum
pros = setal sensilla of .
process of penial sp2p = mesospiracular pores
sheath sp3p = metaspiracular pores
prsc = prescutum s8 = suspensorial sclerite
s = penial sheath st = style
pscr = prescutal ridge sta = metasternal apophysis
pscs = prescutal suture stn1 = prosternum
pscse = prescutal setae stnz = mesosternum (basisternum)
pt = pogsttergite stnlp = prosternal porss

pta = posterior tentorlal stnlr = prosternal ridge

arm stnls = prosternal setas

ptdp = posttergital pores stnzs = basisternal setae

ptp = posterior tentorial

pit sts = minute gsensilla of style
pts = posttergital setae bar = tarsus
pwp2 = mesopleural wing tb = tentorial bridge

process tdgt = tarsal digitule

pwp3 = vestigial metapleural teg = tegula

wlng process tegs = tegular setae

rad = radius
rd = posterior marginal tib = tibia
fold of notum tn = trochantin
sa = subalare tp = triangular plate
scl = scutellum tr = trochanter
sclr = scutellar ridge ts = tail setae
scls = scutellar setae udgt = ungual digitules
sCp = scape ve = ventral cavity
sct = scutum vhp = ventral head pores
sots = scutoscutellar suture vhs = ventral head setae
sctse = scutal setae vmer = ventral arm of midcranial ridge
sens. = circular sensoria vos = ventral ocular setae
ser = subepisternal ridgs vprd = ventral preocular depression
vse = vantral simple eyes

x = structure of obscurs homology
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XI. APPENDIX

On the suggestion of Dr. K. Boratynski, the advantage of the
computing facilities (IBM 7090 computer) available at Imperial College
was taken, and the data ¢htained in this study (138 oharacters for 29
species) were subjected to the more elaborate statistical analysis by
some methods of numerical taxonomy. In their book on the subject,
Sokal & Sneath (1963, pe VIII) define the numerical taxonomy as "the
evaluation by numerical methods of the affinity or similarity between
taxonomic units and the employment of these affinities in erecting a
hierarchic order of taxa'; it "aims to develop methods which are
objective and repeatable both in evaluation of taxonomic affinity and in
the eresction of taxa". They pointed out that assessment of the degrees
of affinity of the taxa (expressed as a coefficient of similarity)
should be based on a large number of characters (at least 60) to assure
objectivity and repeatability. All these characters should be treated
as of equal taxonomic value and the equivalence of all the characters
is one of the basic assertions of numerical taxonomy. The relation-
ships between taxa thus calculated is "phenetic', il.e. based on overall
resemblance and is free of subjective phylogenetio speculation. But
the authors belisve that numerical methods may open up a wide field in
the exact measurement of evolutionary rates and may provide a more
critical approach to phylogenetic problems {pp. VIII, 57 and chapter 8).

The method employed in the main part of this thesis contains also
an element of objectivity in the fact that all the charaoters were treated
as being eqﬁivalent; the assessment of the degree of similarity was
based on simple counting of the characters shared by each pair of
species. But this method does not take into consideration which of
the characters are shared by various species; moreover, a certain amount
of subjective selection of characters was used in the grouping of taxa.

For example the separation of Planococcus and Pseudococcus groups of

senera was based on onhe exclusive character, i.e. the absence or

presence of fleshy setae on the main parts of the body.
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The comparison of these results with those obtained by more
accurate calculation of coefficient of similarity between each pair of

species, was thought to be of interest.

It should be pointed out that the application of numesrical taxonomy
is s3till in experimental stage, and the exact value of the various
suggested methods for satisfactory olassification is to be further
investigated. A number of papers have been published, in which
numerical taxonomy was utilized. In Entomology it was applied by
Stroud (1953) for Termites; Sokal (1958) and Sokal & Michener (1958)
for the classification of Hoplitis complex of Bees; Rohlf (1963) for
Mosquitoes; Sheals (1964) for Acarina.

The compubter programmes were available for two methods of

statistical znalysis, which were used for my data:s

(I) The Principal Component (vector analysis) method, using the BIGMAT
programme developed by M. Elson and R. E. Funderlic of Central Data

Processing Facility, Oak Ridge, Tennessee, U.S.A, and available at the
Imperial College computer unit {Share pamphlet). This programme

generates first a Covariance matrix calculated from
N - -
> (XX )X, - X, )
=1 4 N Tk

which basically is a coefficient of similarity; and then the subroutine
BIGMAT Fortran IV matrix eigensystem solver calculates eigenvalues
(latent roots) and elgenvectors (latent vectdrs) of real symmetric
matrices and can operate up to a matrix limit of 235 X 235. The
"mormal" analysis (Q-technique) which ordinates the species (OTU's) was

used,
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(II) The Taxon analysis method as described by Sokal and Sneath (1963,
p. 195 and 296), with clustering by the weighted pair-group method using
Spearman's sums of variables method (WPG) (p.309). This method uses
the correlation coefficients between each pair of OTU's based on

~ standardized characters and calculated by the computational formulas

) > X x (LX) X
A X

_.1¢

\
1

This programme was developed in the Department of Zoology, Imperial
College,y by Dr. G. Murdie specially for the purpose of these studies.
The author, who is not very familiar with the statistical methods
involved, 1s grateful to Dr. Boratynski for his guidance and to
Dr. Murdie for developing the Taxon programme.

The method based on taxonomic distance coefficient, which in some
cases was shown to give better results, could,not be applied since the

appropriate computer programme was not ready in time. -

.

Procedurs:

The 29 species included in this study are listed on the right side
of the dendogram of Fig. (A), and the order qf nunbering corresponds to
the degree of relationships and the classification suggested by the
analysis ih the main part of this thesis. Family Pseudococcidae include
the first 21 species and family Eriococcidae species 22 - 29. Species

1 - 9 = Planococcus group of genera; species 10 - 15 = Pgeudococcus
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group; species 16 & 17 = Sacchariooccus group; species 18 = Octococous

group; species 19 & 20 = Ceroputo group, and species 21 = Nairobia group.

The 138 characters taken into consideration are the same as those
listed in Table I (see Discussion, p. 280). Their different state
conditions were expressed in numerical code ranging from 1 to 5, but in
most cases only 2 — 3 conditions were used. The better the structure is
developed the higher the value given, e.g. the absence of a certain ridge
was given 1, its weak development 2 and its strong development 3; if the
absence of setae or pores oh a particular part of the body was given the
value of 1, the presence of 1 - 3 setae was given 2, and 4 - 6 for
example will be 3, and 6 - 10 will be 4; the small size (o048 body)
was given 1, intermediate 2, and large 3. These oonditions were punched
on to the cards for processing on the IBM 7090 Fortran IV electronie

computer available at Imperial College.

In the Principal Component method, the computer generates covarianoe
matrix but prints only the diagonal values, the sum of which (Trace)
represents the amount of total variance (Fig. I).

22,592 - S
T2U.392 T T TR e e s e e
38.462 LTI T
24,992 T T T S S e T T
34,292 T L e e
SW.492 T TS s teess s 2 T

[ AR R ,:2 8%‘?:—* V . V SO _ T -_ s

T 37,992
= ST 25679277

- T 33,562
St 46,692 -
52,092 —
= T 84,292 T
- 44,592
54,392 2
73.592
95,592 %7
101,792
1234592 = S

210 1017.14 Total variance (Trace)

Trace of 20 spp. of Pseudococcidae.
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The BIGMAT calculates any desired number of latent roots (eigenvalues)
and the corresponding latent veotors (eigenwectors); as usual 10 were
calculated, but only the first three were used for plotting (Frig. II).

“EIGENVECTOR CORRESPONDING-TO 2.9913983¢ 52 (= Latent rool) o '
T 2.4015854E-02. T.8226104E-03 -1.29518526=03 ~3.56L47276-02 5.68353386-02 1.2530956E-01 ~5.9564865E-02 7.6450016E-03
120492194E-02 ~1,5792798E-01 ~2.2388528E~01 i=2.4562B4E-01 ~3.1658460E=01 =3,1533943E=01 -2.4942465E-01 ~B.2955210E-02

T 2,93755388-0] u.unu3u77e—01*'3;1838629é—012 4,2260T8RE-GT - -~ = 4~~5ki¢¥**‘ R e

EIGENVECTOR CORRESPONDING TO  1.6239042E 02 , ' a | ‘
~2,2098052E-01 -2.3159923E-01 -3.0908342E-01,~-2.7586103E-01 ~2.89199L6E~ 01 ~3.6976436E-01 —1.2965085E-01 1+ 3466497E-01
-1.5214205E-11  1.39267556-02 1.60556T9E=01; 1.967T1679E-01 2.3084065E~01 2.2135791E-01 1.9066565E-01 ~2.0218696E-02

3.1330332E-32 1.8158930E-01 2.595257&E701f ‘3.7738265E-D]

EIGENVECTOR CORRESPONDING TO 1 1523669E G2 . - . L - :

~7.8359791E-C2  S5.47410T5E-02 2L61756E~ ozr—9.195u2u1e—02 1.5812027E-02 -L.1155443E-03 4.8177828E-02 ~3.4256143E-01
- 1,05892298-01  7.54C2325E~-02 1.606usn15 02 2,6854463E-02 1.3160295€-02 1.01583756-01 -1.1463530€-02 -2.1068075E-0)
0 -2.5461197E-01 2.7366196E-01 6.4068813E~0) -k, 8373332E-01 , ' S ' ‘

e " the First tﬂree I o - : ST il L T

- Fig. II. Latent vectors corresponding to(#0 latent roots for 20 spp. of Pseudococcidas. The actual values of the co-ordinates for plotting
= are calculated by multiplying each elgenveotor by tre square root of the corresponding latent root. e

Lo

Each latent root represents an axls which is perpendicular to all the
other axes, and the latent vectors represent the co-ordinates on these
axes, thus locating the species in the N-multiple superspace. The value
of the latent root, expressed as a percentage of the sum of diagonal
values, gives the amount of variance (Traoe) accounted by each root.

This amount is the highest for the first root and gradually decreasing in ,
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the other roots. The first three (29.41%, 15.96% and 11.33%,
respectively) account for 56.7% of total variance, and these were used
for plotting (the remaining 7 roots account for 6,71%, 6.12%, 5.27%,
3.89%, 3.70%, 3,40% and 2.87%, respectively). The values of the
co~ordinates are calculated by multiplying the eigenvalues by the square
root of the corresponding latent root of each species. For the purpose
of plotting an integral number was added to the latent vectors of each
latent root to eliminate negative values, and in this case 6, 5 and 6,
respectively were added to the three roots. Table 1 shows the data for

the pseudococcid species prepared for plotting.

The 3-dimensional block diagrams of the first three vectors were
made separately for (1) all forms of Pseudococcidae and Eriococcidae
studied, (2) Pseudococcidae and Eriococcidae excluding the apterous males,
and (3) Pseudococcidae only (Figs. 1, 2 and 3, respectively)s In these
diagrams the space was divided by horizontal planes. The first vector
(axis) was represented by one side of the square base (horizontal, I in
Pigures), the third by the other side (III, oblique in the Figures), and
the second vector by the vertioal axis (II). For the purpose of easier
reference to the actual location of the species, each side of the base
(and other planes) was divided into 3 sections marked 4, B, C for axis I,
and a, by ¢ for axis ITI. The resulting 9 squares are defined by the
reference to the appropriate sections on the sides; the vertical
position is referred to as "level!" above which the species is located.

This way of plotting was suggested by Dr. K. Boratynski.

In the Taxon programme the usual correlation coefficient matrix is
generated (each diagonal value = 1), and a series of clustering cycles
are made. After each cycle, a new correlation coefficient matrix is
recalculated. In the employed weighted pair-group method (WPGM) only the
two most highly correlated stems are allowed to join at each clustering
cycle. Members of a cluster include either the individual species or the

smaller clusters to form another cluster of a higher rank. The growing
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Table 1: Data of the species of Pseudococcidae prepared for plotting:

Latent root I II III

% of variance (Trace) 29.41% 15.96% 11.33%

Integral number added to make the

latent values positive. +6 +5 +6
Species Latent values

1) P, oitri 6.42 2.18 5.16
2) P. kenyae 6.13 2.05 6.59
3) P. dioscoreae 5.98 1.06 6.89
4) P. ireneus 5438 1.48 5.02
5) N. vastator 6.98 1.32 6.17
6) N. nipae 8.17 0.29 5.96
7) M. hirsutus 4.97 3.35 6.52
8) F. virgata 6.13 6.72 2.32
9) T. newsteadi 6.18 3.06 7.14
10) P. obscurus 3.27 5.18 6.81
11) P. "maritimus A" 2.13 7.05 6.17
12) P. citriculus 1.41 7.51 650
13) P. adonidum 0.52 7.94 6.14
14) P. fragilis 0.55 7482 7.09
15) D. alazon 1.69 743 5.88
16) S. sacchari 4456 4.74 3.74
18) 0. africanus 11.08 5.40 3.27
19) C. pilosellae 13.62 7.31 8.94
20) C. insolitus 11.51 8.31 12.87

21) N. bifrons 13.33 9.81 0.84




397

clusters join the more remote relatives at a lower point of similarity
(or correlation coefficient). The dendograms of Figs. A, B, C, D and E
are prepared to illustrate the values of correlation coefficient at which

the OTW's or their groups are joined togethere.
Results:

The results of the Principal Component analyses are shown in Figs.
1, 2and 3. In Figs 1, in which all species were considered (including
the apterous fonms), the macropterous forms are situated in the upper
part of the diagram, and except S. sacchari (16) above the third level,
while the two apterous forms (§, sacchari, 17 and P. fraxini, 29) near
the base, below the second level, This is attributed to the fact that
these males, unlike the apterous males of other famililes (eege
Diaspididae, Ghauri 1962) are greatly degenerate and have lost most of
their morphological structures. They show considerable differences as
compared with the macropterous forms even of the same species. It has
been decided therefore to exclude these two species, and another set of
calculations for the macropterous males only was madej; the results are
illustrated in Fig. 2. The two dlagrams are virtually identical as far
as the relative position of the species are concerned, except for S.
sacchari (16) whose position is closer to Plapnococcus group (sppe 1 - 9).
The relative position of the species, as shown in Fig. 2, will be disoussed
in greater detail since it appears to illustrate the relationships more
clearly. Pseudococcidae (1 - 21) are well separated from Ericcoccidae
(22 - 29) by a vertical plane passing diagonally across the base through
the near left and the far right edges of the block diagram. The
Pseudococcidae are situated beyond this plane and the Eriococcidae in
front of it. Nairobla (21) lies in the plane near Eriococcidae.
Pseudococcus group (10 - 15) ocoupy space (Ab) on the "ground floor level;

Planococcus group (1 - 9) space (Aa) on the "first floor level! except
F. virgata (8) which occupies spaoce (4b) on the same floors The position

of Saccharicoccus (16) indicates that it is probably more olosely related
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to Planococcus group than F. virgata (8). 411 these species however,
are ooncentrated in the left hand corner of the block diagram forming

a rather close group of genera. Octococcus (18) occupies a solitary
position in the near left upper part of space (Bb) of the second floor,
and Ceroputo and Centrocoocus (19 and 20) are closely approximated in
space (Bc) of the third floor. The Eriococcidac form a fairly compact
group in the spaces (Ca) and (Cb) on the ground floor, with Q. agavium
(25) isolated on the second level in space (Cb). Nairobia (21) is
situated in the same space (Bb, second level) as Octococcus (18), but

very near the right margin and close to Eriococcidae. The diagram of

Pseudococcidae alone (Fig. 3) shows similar relationships, only with
differences regarding the position of the groups; in this diagram
F. virgata (8) is also removed from Planococcus groupe.

The results of the Taxon analyses are basically in accord with those
of the Principal Component. The dendogram of Fig. (A) also shows that
the apterous males of S. sacchari (17) and P. fraxini (29) are highly
correlated. In Fig. (B), where both species were excluded, it is
apparent that the two brachypterous forms of Gossyparia (27 and 28) are
the most olosely related (with a similarity coefficient 0.97), i.e. more
than the macropterous (26) and the brachypterous (27) forms of G. spuria.
This again indioates the considerable differences apparently resulting
from the conditions of the wings. This dendogram shows that F, yirgata
(8) is far removed from Planococcus group and is closer to Pseudococcus
group. When a phenon line was drawn at the correlation coeffiocient
point of 0.45, the six groups of génera suggested for Pseudococcidae were
distinctly separated (except for the position of F. virgata). It was
also possible to draw another phenon line at 0.2 correlation coefficient,
which roughly separates the two suggested major taxa or sections, i.e.

Planococcus, Pseudococcus and Saccharicocecus on the one hand, and Ceroputo

and Nairobia on the other (leaving Octococcus isolated). These
dendograms illustrate the most noteworthy conclusion. They. indicate

that Octococcus, Ceroputoc and Nairobia groups of genera have greater
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phenetic affinity with Eriocoocoidae than with Pseudococcidae. It was
already suggested that N. bifrons (21) ostensibly represents a link
between the two families. But when a third programme was run excluding
this species, similar results were obtalned (Fig. C)e When the state
conditions of most characters ware reduced so that almost all characters
had only 2 - 3 states, the results were still not much different (Fig. D).
The dendogram of Fig. (E) is only concerned with Pseudococcidas, where
the relationships between the species are amplified and where no

substantial differences occurred.
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Piz.l&). Dendogram of all specles gtudied(Pseudococcidae + Iric-
cocc;dae, including the apterous) compuued from a correlia-
tion matrix and clustered by the ( WPGM ).



Coprelﬁtio? coefficient scale 402

O O o o o o

. . (@] . - . . i—‘
O

- o) ) > oy} @
1 ¥

01~
180~
49°0-

|

i

|

l

|

| (28
I (27
! ‘{ (2e)
| .

|

|

|

i | . | | I i

Fig.(B).Dendogram of the species of Pseudococcidae and Zrio-
coccidae(excl. apterous males), clustered by (WPGH).
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Fig.(D).Dendogram of the spp. of Pseudococcidae and Zrioco-
ccidae (excl. apterous males, with state characters
reduced), clustered by the ( WPGH ).
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DISCUSSION

The results of the two computational methods and that employed
in the first part of this thesis show a good deal of agreement,
although nevertheless revealed some differences:

(1) The separation of families Pseudococcidae (1 - 21) and
Eriococcidae (22 - 29), with Nairobia (21) occupying an intermediate
position is confirmed by the Principal Component analysis, but not

by the Taxon method; +the latter indicates closer affinity of the
members of Ceroputo section (19 - 21) with Eriococcidae than with the
remaining Pseudococcidae.

(2) The subdivision of the groups of genera of Pseudococcidae into
Pseudococcus (1 - 18) and Ceroputo (19 - 21) sections is again
confirmed by the Principal Compohent analysis and, with one exception
(Octococcus, 18), also by the Taxon. My inclusion of this genus in

the Pseudococcus section was based on the lack of specializations of

some apparently more important morphological characters. The
Principal Component places it in somewhat marginal position but near
this section, which forms a fairly compact cluster. The Taxon on the
other hand joins it with the more specialized Ceroputo section

(19 - 21), although at rather a low level of similarity.

(3) 4s far as the grouping of genera is conocerned, I recognized 6

groups of genera, i.e. Planococcus (1 - 9); Pseudococcus (10 - 15);

Saccharicocous (16); Octocooccus (18); Ceroputo (19, 20); Nairobia

(21). This conclusion and the results of the numerical methods,
differ in two respects:

I. The Principal Component anélysis does not place F. virgata (8) in
Planocogcus group of genera ( 1l - 9), but near Pseudococcus group

(10 - 15); the Taxon leaves it out as a possible nucleus of a

separate group.
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II. Saccharicoccus (16) is incorporated into Pseudococcus group (10 -
15) in the Principal Component diagrams, which does not suggest that
it may form a separate group; but the Taxon dendograms confirm my

designation.

(2) Regarding the composition of the geners, this appears to be better
represented by the Taxon than by the Principal Component methods, and
in the former the exclusion of Eriococcidae resulted in better
agreement with the accepted concept of the genera. The Taxon dendo-
gram of Fig., (E) cleerly groups together the species of Nipaecoccus

( 5& 6) and of Pseudococcus (10 - 14). On the other hand
Plancgoccoides (4) was joined to two species of Planococcus (1 & 2)
before the third species (3) of this genus was admitted. The
Principal Component analysis (both with the two families, Fig. 2 and
with Pseudococcidae only, Fig. 3) imply closer relationships between

the three species of Planococcus than to Planococcoides; but it

places one species of Nipaecoccus (g. vastator, 5) closer to

Planocoocus (especially P. dioscoreae, 3) than to the other species of

Nipaecoccus (N. nipae, 6).

With regard to D. alazon (15) the Taxon separates it from the
five species of Pseudococcus (10 -~ 14), but the Principal Component
places it closer to four species of Pseudococcus (11 - 14) than the

fifth species (10) of this genus.

Although the material of Eriococcidae is not representative, it
can be alsc noticed that all methods confirm that E. buxi (24) does not
seem to be congeneric with either E. araucariae or E. orariensis
(22 & 23). On the other hand, while the Principal Component methods
tend to isclate Q. agavium (25) from the rest of Eriococcidae, the

Taxon analysis places it within the main cluster of the family.

Both methods, especiclly the Taxon, confirm a high degree of
similarity between the two brachypterous forms of Gossyparia (27 & 28),
even greater than between the macropterous and brachypterous forms
of the same species (26 & 27).
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It could be concluded that the Principal Component method
Probably gives better results as far as the general grouping and
clagsification of the higher taxa are concerned. The Taxon analysis
on the other hand demonstrates more acourately the aotual relationships

between the speeies.,

The application of the numeriocal methods in Entomology has been
hitherto confined to members of one genus or a genus complex, The
present work appears to be the first in which these methods have been
utilized on the higher levels. The material in this study is unevenly
representative, but the results seem to suggest that these methods ean
be useful even for such haphazard samples of taxa if a detailed study
of the characters is made. From my experience, the time, however,
gseems to be the most striking factor involved. By using the
traditional methods (after the data for the species were obtained), it
took me well over 4 months of detailed investigation, comparison,
study of the various features and counting the number of characters
shared by each pair of species. By using the computer programmes
the diagrams were ready within a week. I o¢rep that a taxonomist
experienced in a group would be able to devise perhaps a better
clagsification in a much shorter time, using a few selected relevant
characters. As far as Coccoidea are concerned, the attempt to

classify them on the basis of the male charaeters is a new venture.
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