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PREFATORY

As with any other work at all comparable in scope and character,
the author is indebted to so many individuals for so great a variety
of assistance, much of it indirect, that a complete acknowledgment
of benefits received can hardly be made.

Acknowledgment should first be made to C. L. Marlatt, then agsso-
ciate chief of the Bureau of Enfomology, under whose general direc-
tion the work was performed. As a specialist on scale insects he had
much to do with building up the national collection of this group,
and he gave personal encouragement and provided adequate support
for the work.

Early workers on coccids in the Bureau of Entomology, notably
the Inte Theodore Pergande, have contributed to the present bulletin,
chiefly through the careful preservation of rare and valuable material.
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The standards of study set in the work of Riley and Howard (756)*
on the genus Icerya might have beern followed up” with decided
benefit to the classification of the group in the years immediately
following the publication of their paper. Gifts of specimens to
the bureau and to the United States National Museum, by many
coccid specialists—Froggatt, Hempel, Kuwana, Leonardi, Marchal,
Maskell, Newstead, and by many other entomologists and in particu-
lar by E. BE. Green and T. D. A, Cockerell—have gone far toward
building up a collection sufficiently comprehensive to permit a be-
ginning on worl of the type offered here. The larger individual
collections of coceid material accumulated by the Bureau of Ento-
mology through its own activities or by gift, including parts of
the early collections of Koebele, in Australia and Mexico, the col-
lections of C. H. T. Townsend, in Mexico and Peru, the extensive
collections of George Compere, chiefly from Australia, but represent-
ing many widely scattered localities, the specimens obtained by R. S.
Woglum, in India, and many other smaller collections, have all
confribufed toward the preparation of this bulletin.

In recent years, while work on the bulletin has been actively
in progress, the writer has become indebted to G. Brittin, G. F.
Ferris, W. <. Hall, I. Kuwana, C. P. Lounsbury, F. Maidl, J. G.
Myers, P. Vayssitre, and above all to E. E. Green, for the loan or gift
of indispensable study material. It is difhcult to acknowledge ade-
quately the extreme kindness and generosity of Mr. Green in sharing
material in his collection and in loaning for sfudy unique and other
valuable specimens. Mr. Kuwana supplied some very valueble Jap-
anese spectmens, including series showing all stages of certain species
for which he had worked out the life histories.

Access to the Maskell collection of coccids, commented on elsewhere
(157, p. 1), has also been a very important factor in the development
of the bulletin

To a series of assistants engaged on the coccid work of the bureau
for many years pust, the writer 1s indebted for most of the numerous
microscopic preparations that were an absolute requisite for the ana-
tomical studies detailed here,

To the instructing staff of the Bussey Institution, and to those
professors of the biological departments of Harvard Universify with
whom he came into contact during the scholastic year 192425, the
writer is indebted for the acquisition of a broader viewpoint with
regard to scientific work, and particularly with regard to taxonomic
work, which has manifested itself in this particular stady chiefly
through a more nearly adequate recognition of the difficulties to be
overcome in developing the classificatior attempted and in bringing
it to & satisfactory consummation.

The drawings included have been prepared, under the vrriter’s
direction, by several persons; more than half of the number con-
tiibuted are the work of Miss A. I. Shoemaker. In addition, many
of the drawings have been made by Miss Sara Hoke {Mrs. De Vord),
by Miss L. J. Kruger, by Emily Morrison, and by the writer himself,
A number of the drawings have been taken from previous publica-

1Ytalie numbers v parentheses refer to * Liternture clted,” p. 228,
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tions by the writer and Emily Morrison and are reemployed in this
bulletin with some rearrangement and some additions. It has not
proved practicable to provicTe even approximate uniformity of treat.
ment in the illustrating of comparable subjects by different indi-
viduals. It is therefore necessary that anyone who attempts to use
these illustrations for comparative purposes should comprehend fully
that apparent differences in various drawings of the same structure,
such as those implied by differences in shading, or by differing thick-
ness of line, are alinost certainly of no particular comparative signifi-
cance. Stil another point should be noted in this connection: The
figures prepared especially for this bulletin are designed primarily
to exhibit generic characters. On this account it may preve that
some of them are not sufficiently precise in minute details to serve as
exact illustrations of structural characters possessed only by the par-
ticular species figured, and they shwould, in consequence, be used with
caution for purposes of specific identification, particularly in genera
“including numerous species. :

Most of the photographic illustrations accompanying the paper
have been prepared by J. G. Pratt, photographer for the Bureau of
Entomology. The few obtained from other sources are credited
individually. For reasons elnborated in the following paragraph,
much of the material from which these photographs were obtained
was unsatisfuctory and often very unsatisfactory. The results, in
consequence, leave much to be desired.

As will be evident from the detailed discussions of the geographi-
cal distribution of the family and its included genera, the known
species are, to an appreciable extent, from regions that, from the
viewpoint of a worker in the eastern part of the United States, are
deciderly out of the way and relatively isolated. In addition, many
of the species, as now known, are to be classed as “rare ” or “scarce,”
since ofien only a single, or, at most, & very few individual specimens
have ever been found. The net result of this situation is that many
of the statements regarding structure that have been set down in the
following pages have been based on very limited material, often on a
single specimen, or ¢ven 2 part of one specimen, a condition which
aimost inevitably leads to a certain percentage of error, regardless of
any conscious effort to avoid this. Again, from a detailed examina-
tion of the bulletin it will De evident that there exist several im-
portant gaps In the series of stages thal have been studied, with
those in the adult male stage particularly serious. From these two
causes, complete lack of material in some cases, or access to inade-
quate maierial only in others, it follows with practical certainty that
some of the generalizations made in attemgting to characterize fully
the tribes and subfamilies accepted in this bulletin will require mod:-
fication as the unknown or poorly represented stages become avail-
able for study, and, in addition, as new forms are discovered.

The present study is essentially a study of the type species or of
characteristic representatives of gencra, although an effort has been
made to brouden the dizgnoses presented sufficiently to cover species
known to be generically associated with any particular genotype, and
sufficiently to indicate the approximate probable limits of each genus,
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INTRODUCTION

In the following pages an attempt is made to develop 2 scheme of
classification that will adequately express the interrel%tionships of
the elements making up one of the major sections of the group of
insects commonly designated as the hemipterous family Coccidae;
to provide a usable basis for the proper generic assignment of species
found to belong in this section; and to establish, principally on the
foundation of comparative morphology, a basis for the recognition of
genera and higher groups as well as of species.

T'he groups under consideration have, in the past, been looked upon
as including the most primitive forms to be found amonyz the mor-
phologically very highly specialized insects classed as coccids. This
view, from the information now available, appears to be correct.
Quantitatively the total nwmber of presumably valid deseribed
species and subspecies or varieties included here, prior to the prepa-
ration of this bulletin, was 201, out of a fotal of a little more than
3,000 described and sssumably valid coccid species; the total number
of genera, accepted as valid, previously assigned to this group was
31. The tendency for most of the last 25 years has been to group
these genera into two units which have usually been designated as
subfamilies. It has been found necessary in the present study to -
increase the total number of genera to 42, in part through the char-
acterization of previously undescribed species and genera, and in
part through the breakin- up of some of the older genera. The
modifications that have proved desirable in respect to the higher
aroups bear little relation to previous classificatory schemes and are
shown in the body of this bulﬁatin.

In one respect, at least, the present effort is unique among papers
devoted to the classification of the coccids: For the first time an at-
tempt is made to work out a completely coordinated generic and
higher-group classification on the basis of stages other than the cus-
tomary one, the adult female stage. The fullest possible considera-
tion has been given tn the structural characters to be found in the
adult male, in the newly hatched larva, and, among those genera in
which the intermediate Temale stages digress strongly in their devel-
opment from the straight-line type, in these stages as well. Consid-
eration of 2ll of these stages has immeasurably increased the difficul-
ties in the way of the working out of a satistactory arvangement of
the genera into higher groups and has brought the writer to some
conclusions that seem to demand the special emphasis that is at-
tempted below.

First, in so far as this particalar group of coccids is concerned, the
adult mule stage of any species possesses morphological characteris-
tics that appear to be of marked value in indicating the broader
relationships of the genus to which it may belong—a contradiction
of the commonly accepted idea regarding the adult male.

A second conclusion, and, in the opinion of the writer, one that
can hardly be emphasized too strongly, is much more difficult to state
concisely. It will be attempted thus: Each of these different stages
of any single species, or of a genus as a whole, shows, through a series
of genera, morphological differences that appear to be of significance
in indicating generic relationships or differences and that indicate
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permissible combinations of the genera into higher groups. But
when such vombinations are made on the basis of the morphological
characters of the separate stages, and are then compared, it will be
found that there is a decided lack of complete agreement in all
stages in respect to the limits of any one association of gerera to form
a higher group. 'Uhe overlapping is so evident that, by jumping
from one character to another without restriction to a particular
stuge, » complete zeries of interrelationships can be established run-
ning through the whole number of genera included in the family,
although tihe extremes might not be suspected of even the slightest
relationship.

Two definite results come from this interweaving of the structural
characters: It is. in the opinion of the writer, impracticable to con-
struct any sotrt of phylogenetic chart or any sort of tabulation that
will adequately exhbibit the present-day genera as derivatives of a
single phylogenetic source; and, with the exception of some very
intimate associgtions of genera, here given standing as fribes, the
higher groups that have been defined, and particularly the sub-
families. must be accepted not as avbitrerily and firmly established
nnits, but simply as an evidence of the conclusions derived from a
gtudy of the muterial nvailable for examination.

It is the present belief of the writer that this extensive overlopping
and intermingling of characters is actually an expression of the
stage in phylogenetic development which the group has now attained,
rather than an evidence of uncritical examination of the available
evidence bearing on classification. This, if the true situation, offers
a logical explanation for the serious confusion now existing in the
classification of this group of insects, a condition thet is unhappily,
but guite cbviously, only incompletely remedied in this bulletin.

HISTORICAL

The history of modern classification in these insects starts, as in
so many other groups, with Linnaeus. The tenth edition of his
Systema Naturae (115, p. 456, 457} includes deseriptions or citations
for two species now included-heve, Cocous polonscus and C. cacti.
No publication bearing on generic classification appeared until over
70 years luter, when. in 1829, Guilding (83, p. 115) established the
genus Margarodes. Shortly thereaffer, what eventually proved to be
another name for the same genus was proposed by Brandt (4, p.
356) in Porphyrophora, and a new genus, Monophlebus, was erected
by Burmeister {5, p. 80) for another type of insect belonging in the
group. Although a few new genera were characterized during the
itervening period, no further important developments along the
lines of generic classification came until the publication of Signoret’s
(158, p. 350-392) relatively extensive work some 40 years later, when
2 number of new genera were established and were, with some of the
older genera, placed in a group designated as the Monephiebitfes.

The next attempt to organize the species belonging here into defi-
nite geners and higher groups came, after another lapse of nearly
25 vears during which time a few more genera were added, in the
publications of Cockerell {17, p. 873-275, 23, p. 282, 257) in the years
1899 to 1902, when he grouped the genera into certain tribes that
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were combined into two subfamilies. This arrangement has persisted
in essentially the same form up to the present time,? although atten-
tion has been called to its unsatisfactory character in recent years (48,
2. 88}, and it 1s perpetuated in the latest generic classification to be
published, that of Vayssitre (168, 170) for one of these subfamilies,
the Monophlebinae. Except for this publication and the exhaustive
treatment by Green (65, p. 422-4567) of the Ceylon species belonging
here, published studies in recent years bearing on the generic classifica-
tion of this group have been limited to the descriptions of a few new
genera, and, perhaps more important, to the redescription and rechar-
acterization of several of the more remarkable previously described
genera.

GENERAL GEOGRAPHICAL DISTRIBUTION

The geographical range of this family of coccids, taken as a whole,
is very wide. Definite records exist showing that at least a single
inctuded species has been found in every one of the 6 general
zobgeographic regions of the earth, and in the 24 major subregions,
excepting only the Celebesian subregion of the Oriental region, the
Siberian subregion of the Palaearctic region, and- the (%anadian
subregion of the Nearctic region. The existing exclusion from these
last two subregions may possibly prove to be an expression of a
natural limitation in the distribution, but it would seem practically
certain that representatives will be found in Celebes when it is better
explored. Begond such generalizations it is hardly desirable to
attempt to indicate the characteristics of the distribution. While it
may be proven ultimately that the Iargest percentage of these insects
has a tropical or subtropical natural distribution, present knowledge
of the distribution of members of the group bears a closer relation
to colleoting or study centers than to direct geographical influences.

The imore detailed distribution of the various higher groups and
the general distribution of the species included in each genus are
indicated in the discussion of each of these.

HOST RELATIONSHIPS

Present knowledge of the actual host relationships of these insects
is too fragmentary to justify attempts at generalization. In a few
instances, for example with the genus Monophlebulus, there seems to
be a rather definite correlation of generic association of the coccid
species and of generic or at least of tribal association of the plant
hosts, in this case with the host genera Eucalyptus and Melaleuca.
This also appears to be true of the genus Matsucoceus, known to oceur
only on species of Pinus. At the opposite extreme stands Jcerya, one
species of which, the cottony cushion scale, 1. purchasi Mask., has

*It Loy proved necessary (o ignere completely the classification offered for this group
of losects by MacGilIivraP( (113, dp. 45-46, 5288}, In so far aa it relates to these coccide
this work 1s very obviously baszed so comp]etelg on an expmination of Iterature, and, too
often, on so carcless an examinatlon, that the Anal product result™g !z largely a combina-
tion of twe sets of errord, and 8o ig of Buch & nature that it elmply ean not be discussed
contleely with reference to the nectupl facts of anatomy and refationship. The generle
and other group names proposed in MacGililvray'zs work have, of course, been glver the
nomengiatorin] couslderation to which they are entitle@ from the foet of thelr bheving
been publighed.
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been recorded by Merrill (137) from more than 200 different host
plants. As # generalization to which there are man individual
exceptions, the tendency among the species treated first, that is,
among those insects formerly placed in the subfamily Margarodinae,
seems to be in the direction of restriction of the coceid species to one
or at most to a few related hosts for each species, whereas the tend-
ency among the species regarded as forming the subfamily Mono-
phlebinae appears to be more toward a less restricted feeding habit.

ECONOMIC IMPORTANCE

At one time certain of the included species possessed an appreciable
value ns forms whose bodies were useful to man in industry or for
medicine (Z). At the present time the economic importance of the
gronp lies wholly in the injuries which its members inflict on eco-
nomic plants. One species, the cottony cushion scale, feerya pur-
chasi Mask., has attained a tremendous notoriety as a pest since it
began its career in California about 1870, and an equal fame as the
subject of an almost classical demonstration of the practicability of
the control of insect pests by their natural insect enemies. Its career
also supplies an exceﬁent illustration of the serious result of indiffer-
ence toward the introduction inte and the establishment in new
localities of actually or potentially injurious insects, as it has gradu-
ally spread to many localities throughout the world and has fre-
quently compelled the initiation of extensive campaigns for the intro-
duction and acclimatization of the particular species of predacious
beetle that has proved to be its most persistent enemy.

Species of reported economic importance have been noted in geners
other than Icerya. Some Margarodes in South Africa and South
America attack the roots of grapevines; Xylococcus in the Great
Lakes recion of North America has caused serious damage to the
bark of the canoe birch; one of the species of Matsucoecus, forming
gall-like pits in pine twigs, causes appreciable damage to some orna-
mental plantings; a mimber of species of Drosicha have been reported
2s injuring a variety of economic plants in the eastern Asiatic region,
from India to Japan, and so on.

The status of the family as a potential source of plant pests has
been conclusively exhibited in the experience with the cottony cushion
scale. It seems a most obvious conclusion that further dissemina-
tion of any of the included species should be absolutely prevented,
so far as this is possible.

RELATION TO OTHER COCCIDS

The group of genera considered in this bulletin, and another,
usually desi ated as 2 subfamily under the name Ortheziinae,
unquestionably are more closely related to each other than to any
other known coccids. The two groups agree in several particulars, -
and differ from the remaining groups of coccids in these same particu-
lars. Thus, with at most very rare exceptions, prestumably due to an
unusual degree of specialization, they both exhigit g varylng number
of abdominal spiracles in all stages, though these may, under some
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conditions and in some species, be very difficult to locate,® and, in the
adult male stage, they possess well developed compound eyes, except
in two known genera. The above possibly indicate all of the absolute
characters that isolate these two groups of genera, although detailed
knowledge of the actual morphological structures present or wantin
in other groups is so incomplete, particularly in the immature an
in the adult male stages, that an attempt to give further evidence
on specific points is impractical. As generalizations, to which there
are many specific exceptions, it may be stated that the groups include
woderate to very large species; that certain types of reproductive
habit (for example, the development of an internal marsupium * or
the formation of a definitely shaped ovisac from a band of pores
often accompanied by spines or hairs, located on the ventral face
of the abdomen) are found only in certain genera placed here; that
the adult female frequéntly has 10 or 11 antennal segments, 2 num-
ber approached, so far as the writer is aware, only in the genus
Phenacoleachia, whose single species, zealandica "is at present
regarded as a representative of a distinet subfamily, but whose
precise status must apparently remain uncertain until ample study
material of all stages is made available; that the udult female fre-
quently has a density of dermal vestiture, consisting of spines, setae,
and hairs, not approached by the species of any other group; and
that the multilocular disk derm pores in the same stage show a
variety of form, of extent of chitinization, and of detail In internal
arrangement not exhibited in any other group of genera. Doubtless
further generalizations of comparable character can be made when
the other groups of coccids have become better known.

In the matter of relationships even less may be said. The obyi-
ously closest relstives among the other coccids are to be found
in the group of genera currently designated as the subfamily Pseudo-
coccinae; beyond this it is not possible to venture with any approxi-
mation of precision.

Following the fashion recently set by Ferris (¢, p. 163; 7, p. 3%;
163, p. 43%; 53, p. 163) and Cockerell (85, p. 47), the insects here
treated have been regarded as forming a family, the Margarodidae.
This rank, as now assigned, is not to %e considered as an expression
of critical opinion exeept in comparison with the families that have
already been established. The elevation of this group of genera, to
family rank necessitates the estublishment of a family for the sub-
family Ortheziinae as previously accepted, Orthezia and related
genera, while obviously forming a compact and relatively homo-

eneous group of genera that, from our present knowledge, can not

e legitimately broken up into subfamilies, equally obviously are so
sharply separated from t]fle groups of genera considered in the pres-
ent study that assignment to family rank is the only proper method
of expressing the relationship existing between the two groups of
geners.

! The propriety of this wegregatlon of the cocclds ossessing abdominal apiracles from
nit gthers seemns to have been first supgested by Handilrseh (85, Pp. 505) In 1889, bhut on the
basls of very Incomplete and inncenritte Information.

“ The condition in Physokermes pioceae (Schr) (given as abicts Geoffroy), as deseribed
by Nowstend {13, p. 832) in the Monopraph of the Coceidre of the Brifigh Isles, la nat
regarded ns homologous fo or comparable with that found In some of these coveids,
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Tt may be permissible to point out certain logical conclusions that
seem legitimate on the basis of this work on these so-called mono-
phleboid geners and a previous study by the writer (135) of the
ortheziine genera and species, although it sh.uld be definitely under-
stood that there is in this no attempt to ewwsblish these conclusions
systematically. Indeed, there would seem to be some doubt as to
the desivability of the present growing crop of * families ” in the face
of the tremendous gaps that still exist in the knowledge of the com-
parative morphology of the coccids, to say nothing o the very lim-
ited knowledge of the details of the general biological relationships
of the included species. These conclusions are as follows:

If the standards set for genera in these papers be accepted as 2
satistactory expression of such systematic units, and if the orouping
of the genera into families, without particular regard for the inter-
vening nnits, the tribes and subfamilies, be accepted as an equally
adequate expression of a classificatory system, then, since the two
groups of genera here designated as the Margarodidae and the Orthe-
ziidae ate, apparently very obviously, distinctly separated from the
remaining coccids and by characters that on the basis of our present
knowledee appear fundamental, and since they are, through the joint
possession of these characters, likewise definitely related to each
other, then it follows that the logical ultimate unit for designating
the coceids as a whole would have subordinal rather than the super-
family rank proposed by Ferris.®

Tn the key which follows an attempt is made to put into brief
tabular form a basis for segregating the insects treated in this bulle-
tin from all other coccids; it is not wholly satisfactory and can not be
until fuller information is available.

KEY ¥oR SEGREGATION OF THE FAMILY MARGARODIDAE

a. Abdominal spirzcles present in all steges;® adult male usunlly with com-
pound ¢ves. these ruvely lacking, in whick case abdominal spiracles gshould
be observable.

b Larva and gl female stages with a distinetly develeped flat anal ring
bearing pores and six setze; edult males with simple, nine-geg-
mented antennae, with a rather conspicuous spinelike seta at extremne
tip of apical segment; penis sheath of adult male appearing strongly
bivaived QORTHEZIIDAE.

¥b. None of the stages with a fiat anal ring bearing pores and setae; aduli
male nearly always with simple, 10-regmented antennae, rarely with
pectinate antennae or with antennae of more than 10 segments ;"
penis sheath of adult male mostly entire or merely cleft at apex,
not appesring distinctly bivalved, at most with short bilobate tip;
in this ense the compound eyes very incompletely developed.
. MARGARODIDAE.
ag. Abdominnl spiracles wanting In all stages: eyes in pdult male not com-

pound us ordinarily accepted and as with the preceding grounps, that s,

not with hemispherical or otherwise shaped clusters of facets,

ALL OTHER COCCIDS.

5 Mhe writer hns been much interested in the fact, discovered after the preparation of
this statement, that Handlirsel, in Die fossilen Insckten (39} and in Handbuch der Eofo-
mologie (00, p. 1433) makea cvident his bellef that the cocelds are entiled to subordlnat
standing in any general scheme of insect classificatlon.

6ot fuily demonstruted for every singe of every species or evell of a representative
apecles of avery gensls.

TQne spectes haa been dessribed aa heving nine-segmented antennae,
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CHARACTERISTICS CONSIDERED IN DEVELOPING
A CLASSIFICATION

Several factors have been given consideration in the effort to build
up & scheme of classification for these insects. The ecological rela-
tionships, in the very narrow sense of the relation of the members
of n genus to their plant hosts with particular reference to the parts
of the plants attacked and to the obvious effects on the host, as
through the formation of gall-like pits, and striking adaptations to
the general environment, such as that shown by many species of
Margarodes, have been considered. Atteniion has been given tfo
the extent to which the known geographical distribution of the species
harmonizes with the groups worked out on a morphological basts.
What may be termed the “ habit characteristics ” of the various geners
have been examined somewhat more carefully; these seem to be of
definite significance, but they usually express themselves quite as
well in {erms of morphological modification as in statements of actual
habit_characteristics. Published information on the life cycle of
included species has also been considered in relation fo each genus;
but such information is, in general, so fragmentary that little sig-
nificance can be attached to the evidence on life histories at present
deducible from literature,

The principal reliance in this work has been on characters derived
from a study of the comlpa.rative external morphology of several
stages of each of the included species, so far as those have been
available. The study has demonstrated the existence of a multiplicity
of morphological characters, perhaps a greater number then will be
found in any other group of coccids, which seem. to possess definite
but varying values as indicators bearing on generic classification.
As the variations found in these structures are indicated only briefly
in the various diagnoses, it has séemed best to attempt some deserip-
tion of the structures examined and of .the modifications of each.
Except for the discussion of habit characteristics, these are taken up
separately for each of the stages considered.

HABIT CHARACTERISTICS

The simplest type of habit relationship occurring amcng these
insects is that found in those genera, such as Crypticerya and
Walkeriana, in which the imsects live on the surface of the host
without particular adaptation, and in which there is no particular
modification of the body of the adult female in connection with the
protection of the eggs or newly hatched young, since the eggs are
simply deposited directly beneath the somewhat hollowed-cut body
of the female. The first step in the direction of complication is
found in those geners which maintain the same relation te the host,
but which produce 2 loose mass of cottony secretion st maturity, in
which the eggs are deposited. An ezample of this condition is found
in Llaveia. lcerya represents a slight further modification in that a
definitely shaped ovisac is formed for the retention of the eggs.
In genera such as Drosicha the species refain the loose, fluffy mass
of secretion, but tend to descend the host trees and form their secre-
tion and oviposit in trash or loose earth at the bases of these.
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On another slightly different line of medification are genera that
continue to develop without particular adaptation on the surface of
the host, principally on the branches or bark, but that tend to show
definite medifications of the body, in relation to the reproductive
function, beyond the simple development of a special band of secre-
tory pores such as those producing the ovisac in Icerya. Perhaps
the first step in this direction is represented by the genus Hemaspido-
proctus, In which there is a band of pores around the margin of the
ventral surface of the abdomen as in Jeerya and, in addition, a
definite invagination of the inclosed area to form a eavity or pocket,
Beyond this come the forms with a fully formed internal marsupium
having a relatively small ventral opening, inecluding such genera
as Steatococeus and Aspidoproctus, in which the opening is roughly
cirgular, Labioproctus in which it is narrow V-shaped, and Pseuda-
spidoproctus with a U-shaped opening,

In respect to hebit relationships, those genera in which the inter-
mediate stnges show strong divergence from the normal adult type
likewise usually show a different sort of modification in relation to
the host during the growth peried, although they do not show the
modifications in relation to reproduction that are exhibited by the
genera already discussed. With the single exception of Callipappus,
i peculinr Awustralian genus which has the abdominal segments
beyond the third invaginated into the body of the insect to form a
large internal marsuplum with posterior—not ventral—opening, all
of these insects may be classed as without special modifications of
the adult female body bearing directly on the protection of eggs
and young, although in cne sense, since feeding on the part of the
adult female occurs only very rarely, if at all, the whole body may
be looked upon as modified solely for the reproductive function,
In those forms in which the adult female moves about freely as well
as in those that may remain within any protective covering devel-
oped by the immature stages, the almost invarizble tendency is toward
the productjon of a smaller or larger quantity of secreted substance,
usually curled wax threads, for the protection of the eggs. The
females when free usually seek for additional protection such as that
furnished by crevices in barle or soil, beneath partially loosened
fiakes of bark, or beneath dead leaves and other débris at the base of
the host plant, and often oviposition takes place in such a fashion
that the dying or dead body of the female supplies an additional
protection over the eggs.

It is in this group that the more striking habit modifications take
place during tﬁe growth period and in relation to the host plant.
The simplest relation maintained between host and eocctd is that
found in such forms as Stomacoccus, in which the intermediate
growth stages develop fully exposed on the leaves of the host. A
slight modification of this conditien is found in genera, such as Neo-
steingelia, in which the intermediate stages obtain a certain degree of
protection by crowding into eracks and crevices in the host bark.
Another slight step in modification is found in one species of Mat-
sucoccus, which lives during the growth period concealed and pro-
tected within the heart of individual bundles of the needles of the
pine which serves as its host.
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The larger proportion of these genera show a modification during
the growing stages that represents a single type of adaptation witq
some variation in its detailed expression. This condition consists
essentially in the production, by the intermediate stages, of a pro-
tective covering usually termed a test, which tends to take on a
globular or spherical form and which is mostly very substantial,
either thrmﬁgh the development of 2 wall of unusual thickness or of
unusual stiffness.  While the major portions of such tests are con-
sidered to be secreted matter produced by the insect itself, tha exact
manner of production seems never to have been explained. In sone,
for example in Neomargarodes, a consicderable quantity of foreign
matter is incorporated, mn this instance consisting of sand grains,
Most of these tests have a distinet Iarge opening at a point corre-
sponding to the position of the anal opening in the inclosed insect,
but the peculiar glassy tests of Margarodes, commonly known in the
regions where they occur by the name “ground pearis,” in their
perfect condition seem 1o possess no such passage, but only very
minute openings corresponding in position to the location of various
structures on the inclosed insect. :

This development of a test is frequently accompanied by a most
interesting and curious modification of the inclosed insect. The im-
mature or growing stages nsually have the posterior apex of the
body, which is applied to the circular opening in the test, densely
chitinized over an area around the anal opening larger than the
opening in the test. This condition likewise sometimes persists in
those adult females which through reduction of the legs are com-

pelled to remain within the test, but more frequently it is a farge
~ plate on the anterior apex of the head, rather than the posterior end
of the body, that is chitinized in the adult. Although there appear
to have been no actual observations on the point, it seems self-evident
that the adult female, after the last molt and probably after fertiliza-
tion, reverses the position of its body so that the chitinized plate
on the head serves effectually to block the opening in the. test.

Accompanying this condition is another curious adaptation. In
these forms the anal ring of the immature and E&rticularly of the
preadult stages is large and well developed; in the chitinized derm
at the posterior apex of the body of this preadult stage, at a distance
from the anal opening sufficient to inclose the posterior pair of ab-
dominal spiracles, is an almost precisely circular breaking joint”;
on the large internal anal tube are small lobes or protuberances, or,
in one genus, long tentaclelike fingers, the obvious function of which
is to induce a close relation between the anal tube of the just molted
adult female and that of the preadult. As a result of this condition
the anal tube of the preadulﬁ]: is normally retained within that of
the adult, and accompanying it is a circular plate of heavily chitin-
1zed derm and the two apical abdominal spiracles, all detached from
the posterior end of the preadult,

All of the genera here associated in the tribe Coelostomidiini show,
with some variation, the general conditions just described. That
exhibited by the genus Mimosicerya is probably the most remarkable
of all. In this genus the preadult female takes on an approximately
globnlar form and becomes heavily chitinized, but no test is formed.
When this stage becomes mature, the anal region breaks away as
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already described, and the much reduced adult female, retained
within this preadult skin, thus obtains sccess to the ounter world,
and, as with other species, guards ifself with a heavily chitinized
cephalic plate.

A final type of edaptation to the host during the feeding period
takes on two general forms. In one of these the insect cruses the
formation of little pockets in the soft inner bark of the host trees
and maintains a direct contact with the outside only through long,
secreted wax tubes, one to an individual, that are protruded through
cracks or crevices In the covering bark, and that serve to convey the
liquid excrement of the insect to a point where it can not possibly
come into eontact with its body. Some species of Xylococcus show
thiz sort of relation to the host. Qthers of this genus, settling in the
twig axils of the host and growing with the branch, preduce slight
swellings, hollow within, that may almost be locked upon us true -
aalls. Ultracoelostoma, which forms a spherical test when it simply
attaches itself to n twig, apparently can induce s condition inter-
mediate between these axillary pockets and normal tests when it
settles down in the axil between two twigs, as o partial cavity covered
over by a seereted material seems to be formed under such conditions.

The last habit modification to be remarked on is that found in the
relation of the growth stages of one of the species of Matsucoccus,
. matswanrae, to its host. ” Fere, in some as yet unexplained fashion,
the insect, which lives on_various pines, manages to insinuate itself
beneath the outer bark layers of the host twigs, and where it attacks

]

in numbers the diameter of infested branches may be increased to a

marked degree as the inclosed insects expand during growth,

COMPARATIVE MORPHOLOGY

The terminology employed in discussing the external anatomy of
these insects is, in general, that in curvenl usage among workers on
coceids. In some cases words have been piven a special significance,
and an attempt has been made in the discussion immediately follow-
ing to indicate the limits of such usage. Coccidological taxonomy
has recently suffered from so severs an attack of terminologitis”
(119, p. 94~39) that a deliberate effort has been made in this bulletin
to avoid the introduction of any new words to characterize structures
or the modifications of structures.

ADULT FEMALE

AHAPE AND S1ZE OF BODY

The shape of the body of the adult female variés widely, although
probably the majority of the species are elliptical in outline, either
elongate, normal, or short. At one extreme species may be very
elongate, with parallel or nearly parallel sides; at the other the
outline, particularly in flattened microscopic mounts, may appear to
be almost circular. Some species are distinctly ovoid, usually with
the abdominal region enlarged, some are very elongate ovoid. In
cross seetion the body may be nearly uniformly elliptical, but there
is a tendency toward an approsch to a plane surface beneath, which
often becomes concave, and toward greater convexity above; sim-
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Harly, in longitudinal vertical section the outline may be merely
very elongate elliptical, but much more often the lige representing
the under surface is nearly straight while that representing the dorsal
is strongly bowed and usually highest in the abdominal region. In
& few forms the body is globular in shape, or has the longitudinal
axis somewhat the longest, and in these the cross section is almost
exnctly circular, The sctual form may vary materially in relation
to the degree of maturity that has been attained,

This last is also true of the size, the known limits of which are
from 1.5 to 35 mm. A conspicuous example of variation in size in
relation to reproductive maturity is found in Aspidoproctus mawimus,
where a recently molted adult female may be as little as 10 milli-
meters long and rather flat, while the fully matured form may be as
much as 85 millimaters long and decidedly convex. In relation to
- other coccids, the species included here may be classed gs large to
very large, since many of the species range from 10 to 25 mm. in
length, an average condition approached in no othor group of coccids.

DERM

As the morphological studies in this group are based wholly, or
almost wholly, on specimens that have been treated with dilute po-
tassium hydroxide solution, the term “derm ” as here used actually
refers to the cuticle as understood in insect histology; and perhaps
chiefly to the chitinous component of the cuticle, There is definite
variation in the characteristics of the derm in this family of insects,
It may be wholly, and almost always is in part, very thin and deli-
cate and very evidently highly elastic. From this condition various
gradations may be found with respect to the extent to which thick
colored chitin is deposited at full maturity. The adult female of
Xylococeulus furnishes an example of derm wholly thin and, as it is
termed, membranous; Callipappus is 2n example of heavy chitiniza-
tion over the whole of the exposed portions of the body. In this last,
as in all genera showing even partial heavy chitinization, this is not
solid, but is broken up by thin areas in connection with the pores and
spines or setae, and often by large circular to oval areolations, cov-
ered by very thin cuticle, with pore, spine, or seta in the center of
each. In those forms in which a protective plate is developed, only
a portion of the derm, either the posterior or the anterior body apex,
is heavily chitinized, the remainder usually being very thin and deli-
cate. Kxcept in cases of this sort, the characteristics of the derm
chitinization can not be expressed with much aceuracy, since there is
in these insects, as in many other coccids, a distinct tendency toward a
marked incresse in the density of the chitinization at complete ma-
turity, The natural color of the chitinized portions of specimens
after treatment with potassium hydroxide is yellow brown or, in the
case of unusually heavy chitinization, a much darker, sepia brown.,

ANTENNAE

Marked variation oceurs in the antennse of the various genera in-
cluded here. The normal type is elongate, although much shorter
than the body, with o number of well- eveloped, nearly cylindrical
segments that are usually largest at the base of the antenna and
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gradually become smaller toward its apes. These normal segments
mostly have the length greater than t&xe transverse diameter, with
the basal one or two the shortest and the apical usually longest.
Characteristically, each segment bears one or more setae, sometlmes
so many that a nearly continuous fringe is formed aloeng the distal
mar%in of the segment. In most of the geners, one to several dis-
tinctly stouter setae, often with bluntly rounded tips, mey be found
on the apical segment or on this and other segments. These are
here termed sensory setae, on the assumption that they actually have
some sensory function, although no experimental proof of this
gssumption 1s known. At or close to the apex of the second seg-
ment, on the dorsal face, may usually be seen 2 small, generally ovaql,
double-walled pore, here termed the sensory pore or, when in numbers,
as is oceasionally the case, the sensory pozes. Again no experimental
evidence is known to confirm this terminology. 'This pore S)r pores},
although not positively located In every specimen examined, is prob-
ably present in every species which has antennae that are more than
flat plates.

The variations from normal type include complete reduction to
the point where there remains only a flat plate, chitinized, set oft
from the rest of the derm, and bearing one or more setae, as shown
by Cryptokermes and Mimosicerya; reduction tc nearly cylindrical
unseoiented tubercles, as in Xylococcus; reduction to stout cones,
rounded a tip, but exhibiting segmentation, as with Uliracoelostoma ;
or simple reduction in number of segments and in length, as in
Neomargarodes, The range of segmentation in the normal type may

be taken #s from T to 11 segments. With all the possible reduction
just indicated, the persistence of the sensory setae and pores is note-
worthy, elthough it is not certain that they are always retained.

EYES

The eyes in these insects are reduced to small circular spots, sar-
rounded by more or less chitinization. The variations in the extent
of this chitinization are so small and there is so Little tendency toward
the formation of & basal cone, as in the Ortheziidae, that no varia-
tions of apparent significance have been obtained from the eyes, and

1hey are not considered further.

LEGS

In no single species included here are the legs wholly lacking in
the stage under discussion. Under normal conditions they are well
developed and often large, but definitely shorter than the body, with
each of the parts well developed. The coxa and trochanter are very
roughly triangular in general outline, and each bears & few to
numerous setae. Often the trochanter bears = single distinctly
longer seta on its lower edge; this part slso bears, on each of the
flatfened faces, two to several simple sensory pores, resembling those
on the second antennal segments. In some genera as malty as 16 of
these may be present on each face; and in some the trochanter is
much elongated and more or less constricted and wrinkled near the

middle. hinting at a possible former segmented condition. The
femora are almost constant in general shape, elonguate, more or less
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uniformly swollen, appearing stout or slender in relation to this.
The setae borne on the upper portion are almost invariably slender;
those on the lower portion may be slender, but are often very stout,
resembling heavy spines, or are intermediate in condition. The
tibige ave longer than the femors, arve usually somewhat enlarged
apically, have spines slender above and slender or stout below in
general accord with the condition in the femors, but show a strong
tendency toward the arrangement of the spines in definite lonpi-
tudinal rows, particularly those on the under face. Rarvely, as in
Kuwania, the apex of the tibia bears setae with capitate or knobbed
apices, closely resembling this type of claw digitule. The torsi are
large, usually approaching the tibiae in diameter, and are, with a
few exceptions, of which Xylococcus is an excellent example, dis-
tinctly one-segmented, with setae arranged and varying in size about
as in the tibiae, although usually less numerous. In Xylococeus,
Stigmacoccus, and Matsucoccus there is a definite division near the
base, giving a two-segmented tarsus, although the joint does not
appear to be at all flexible. The tarsi do not appear to bear at their
apices any setne that may be regarded as definitely homologous with
the tarsal digitules of some of the other groups. In no case is there
more than a single claw at the apex of the tarsus, and this is entire,
more or less strongly swollen at base, nnd more or less eurved and
tapering to the tip. There may be a single sharp little tooth or
denticle near the tip of the claw, or, sometimes, a series of these, but
more often than not so traces of denticles may be seen. Claw digi-
tules urising near the base of the claw are normally present. They
may extend beyond the tip of the claw, in which case they are in-
variably knocbbed at apices, or they may distinctly fail to approzach
or to attain the claw tip, in which case they are tapering and either
blunted or acute at tips. They are often delicate, and under such
conditions frequently show injury in mounted preperations.
Usually one digitule arises from each side of the base of the claw, but
sometimes there may be more, up to as many as 12.

The greatest reduction in leg development is found in the genus
Xylococcus, where the legs are nothing more than small folds or
chitinized globules, without traces of segregated parts. The genus
Ultracoelostoma is somewhat. less reduced in respect to leg develop-
ment, as the legs are represented in it by shovt stout cones, with more
or less definite indications of segmentation and with a claw de-
veloped. In some other generz, Cryptokermes for example, the legs
are perhaps half developed. In most of the remaining genera they
are well developed, long, and usually functional. Mimosicerya is
an exception to this, as the legs in its adult female stage, while long
and showing some evidences of segmentation, are more like everted
slender bags or tubes than like functional legs.

BEAK

The beak, often des}Fnated in ecoccid. literature as the rostrum,
¥

and presumably actually homologous with the labium of insects
with normal biting-type mouth parts, is conical in shape in all
coccids. In the particular group here considered the cone may be
very short and stout, with bluntly rounded tip, or may be rather
long, tapering gradually and with slender acute tip. The number
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of segments to be observed parallels the length very closely, ranging
from one in the short conical beak through two in the moderutely
conical to distinetly three in the long conical. When the latter
condition maintains, the basal segment 1s always rather narrow, and
it often appears only as a very slender rinﬁ. While the segmenta-
tion has been indicated in each genus in which the beak is present,
it should be noted that the distinctness of the joints between the
segments is often so debatable that differences of interpretation
may very ecasily arise. Thus, at times, the narrow basal joint
appears as hardly more than a thickened rim on the proximal edge
of what would normally be the intermediate segment. Again, tae
joint between the normally intermediate and apical segments some-
times shows itself only as a constriction running arcund the beak and
notching the edges of the labial groove where it meets this on
erch side; each segment bears some setag, short or long, according to
the wenus, and the tip of the beak besrs a few to many (perhaps
16}, definitely differentinted setae that, while most frequently acute
at tips, are often bluntly rounded or somewhat expanded and truncate
ori_.] (iln Tcerya and ite relatives, expanded and slightly notched. airaost
bifid.

The most conspicuous modification of the beak condition is the
fundamental one of presence or absence. Particular emphasis was
at one time laid on this point and it was used as n primary basis
for sepavating the two subfamilies in which these insects were then
grouped. In recent years it has been discovered that there is marked
variation in this matter even within a single species (41, p. 103),
and that in some genera in which the structure was supposed to
be lacking it may actually be wanting or may be represented by
irregular fclds or thickenings in the derm or may be fully developed,
although usually short conical and one-segmented in this event.
Along with varability in the extent of beak development goes a
comparable variation in the presence or absence or extent of develop-
ment of the chitinous internal framework of the mouth parts, and
the setae or filuments forming the sucking tube. No observations
appear to have been mude on the problem of the extent to which
such mouth parts may be or are used by the insect, and functionally,
if not structurally, the dividing line formerly drawn may be a cor-
rect one. All of the insects here assigned to the first four subfamilies
indicated either have the beak wanting or have a pronounced tendency
in the direction of structural and probably of functional reduc-
tion. All of the insects assigned to the last subfamily, the Mono-
ghlebinae, ave supposed to have the beak and mouth parts full

eveloped and functional. and perhaps all do. The matter is left

in doubt, because, in one genus, Protortonia, placed here, the very
unsatisfactory adult female specimens available for examination
appear to exhibit in these structures a condition of incomplete devel-
opment, with probable loss of function, comparable to that described
as habitual in the other subfamilies.

THORACIC SPIRACLES

Two pairs of thoracic spiracles are present in these, as in all other
coceids. These are located ventrally, one just behind each anterior

T1205—28~—1
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and each median coxa, although there is some variation with respect
to their position between the margin and the middle line of the
body. The histology and the internal anatomy of these and of the
abdomingl spiracles of a fairly typicel species have been discussed
at some length by Savage {157, p. 45), and the present comment is
confined to those modifications of details of structure that seem to
have taxonomic significance. The opening through the derm, which
is surrounded by a chitinized rim, may be almost precisely circular
or may be elongate. The derm just outside and distad of this open-
ing may have a definite and sometimes a conspicuous cluster of mult:-
locular disk pores in it, although these are often lacking, more pai-
ticularly in the smuller species. The cavity just within the opening,
termed the atrium by Green (78, p. $38), although usually without
pores. often has a collar or band or a nearly circular plate, composed
usually of multilocular disk pores, around it or at its inner end.
Extending inward from the rim surrounding the opening is, in most
of the genera, a chitinized plate, broad or narrow, often somewhat
expanded at inner end, this the muscle plate of Savage, here simply
termed the “bar ™ of the spiracle. In a few genera, for example in
Cuallipappus, this plate or bar seems to be wholly lacking; in some
others it is only poerly developed.

ABDOMINAL SPIRACLES

The abdominal spiracles, which have been demonstrated to be
present for all the adult females examined, exhibit variations in
nurmber, in position, and in extent of modification that seem to be
of marked generic significance. Structurally the abdeminal spiracles
are relatively simple, consisting of a circular opening through the
derm, a cylindrical or somewhat expanded and often bell-shaped
chamber or atrium, usually a closing device at the constricted inner
end of this apparently consisting of & ring of conical movable hairs,
and a short or long narrow tube, without taenidium, leading to the
true trachea. The taxonomically important modification of struc-
ture relates to the presence or absence of a collar or band of disk
pores within the opening and so inside the atrium. Abdominal
spiracles when without these pores are here designated as “ simple,”
when with them as * with pores” or sometimes as “ complex.” The
simple type is exhibited by many genera; for example, Icerya and
its relatives. The complex type, or type with pores, is exemplified
by Perissopneumon among the Monophlebinae and by a majority of
the geners in the other subfamilies.

Numerically these spiracles show some interesting variations; the
maximum number present is the maximum for any insect—that is,
eight pairs—the minimum is two pairs; every intermediate number
of pairs is known to oceur escepting only five, with seven the num-
ber most offen present. Even five pairs were reported years ago
by the describer {5, p. 87) of the type of the genus Palaeococcus,
but the latest description of this species, that of Vayssiere (170,
p. 967), credits it with having seven pairs. In a majority of the
genera, those with seven pairs present, the missing pair is the
anterior one, as shown, for example, by Perissopneumon, Aspido-
proctus, and Drosicha, In Ycerya and its relatives the reduction has
progressed to the point where only the two to four posterior pairs
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remain. In another series of forms, represented by such genera as
Kuwanin and Stomacoccus, the posterior pairs are dropped out,
leaving only the four to six anterior pairs. Usually when the
posterior pair is present its two members are well separated from
the anul opening, but in at least one group of genera, forming the
tribe Coelostomidiini, this pair approaches very closely to the anal
opening. .

As a generalization, the position of the abdominal spiracles may
be designated as marginal. = Usually, too, the series on each side of
the abdomen forms an approximately regular line. Variatien and
even marked variation may occur in both these points. In Aspido-
proctus, for example, the spiracles sre well up on the dorsal surfuce,
at least in the undistended early adult females, and in Margarodes
the anterior pair of spiracles or sometimes the second pair is far out
of alignment with the other pairs and usuwally much nearer the center
of the body.

DETM PORES

As producers of the secreted substance which so frequently con-
ceals or protects these insects, the specially developed pores which
are found in the derm play an important part in their lives.
Although there is marked specific variation in these pores, appar-
ently they can be segregated into two general types. One of these,
found in four genera combined as the subfamily Xylococcinae, has
been termed the simple type, since it consists essentially of a thick-
ened marginal rim inclosing a thin, usually slightly granular, surface.
Pores of this sort are sometimes not precisely circular in outline, but
may be rather usymmetrical, as in Stigmacoccus, where they are
numerous. They are, in some ¢ases, faintly divided into segments by
indistinet, very narrow lines running from center to margin, with
three the usual number of divisions. These pores often resemble
very closely small ventral cicatrices. . :

The other sort present has been termed the multilocular disk type,
although at times the number of loculi present is so few as two. In
general, this is a flat, circular, platelike pore embedded in the surface
of the derm, exhibiting a central area made up of one or a number
of loculi and surrounded by a ring of small loculi, this in turn sur-
rounded by a marginal chitinized ring. Many variations occur:
There may be several loculi in the central area with these inclosing a
small central one; the number of small loculi in the ring varies
markedly; the size, shape, extent of chitinization, and the depth of
invagination of the central ares varies, These pores are described
in considerable detail and figured under each genus, so there seems
little point to an attempt to describe them more elaborately here.
They have proven somewhat disappointing as possible generie char-
acters, and the writer is inclined to believe that their chief use will
come ‘n specific differentiation. They have been found in greater
or smuller numbers and variety in every adult female examined. In
some cases, as in Stomacoccus, only a few are present; in others, as
in Aspidoproctus or Drosicha, they are very numerous. Often there
is & definite cluster of these disk pores around the genital opening,
and they may be clustered or nearly uniformly distributed over other
parts of the body. In only a few cases do they appear to be so
modified as to have striking taxonomic significance. They are some-
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times, in part, much enlarged and deeply invaginated and the pres-
ence of a few pores of this type appears to be characteristic of certain
genera or groups of genera, as Monophlebulus with large trilocular
pores and Walkeriana and its immediate relatives with large bilocular
ones.

It seems highly desirable to include a word of caution with refer-
ence to.the use of these pores for classificatory purposes. When
viewed directly from above, any one of these pores that is at all
heavily chitinized and that has any appreciable depth varies greatly
with respect to the appearance of minute details, as, for exampie, the
shape of the small loculi in the outer band, in relation to the particu-
lar point on which the microscope is focussed und in relation to the
extent and character of the incident illumination. With changes in
these conditions a single pore may furnish half a dozen different
pictures of the minute internal details,

DERM VESTITURE

The vestiture or collection of spines. hairs, and setae found on the
derm often appears to possess u considerable degrec of classificatory
significance. ~ As theee three terms are each used here in a special
sense it seems cesirable to attempt to indicate this usage with some
accuracy, although it should be recognized in advance that it is by
no means vertain that the structures designated by these names are
homologous throughout the family. There is rather less uncertainty
regarding the identity of the setae than of the other two structures.
The term setu is here applied to those cuticular appendages which
exhibit at the point of attachment a delinite chitinized collar, here
called the collar or basal collar, the calyx of MacGillivray, in which
the seta proper js inserted. These basal collars take on a consider-
able variety of form; they may be aimost cylindrical and rather
high or at the other extreme they may be represented merely by a
narrow fiat ring on the derm. The diameter of this ring is often
very much larger than that of the base of the seta proper. Between
the two extremes lie varying degrees of height, taper, and size rela-
tion between collor and seta, Where the derm js heavily chitinized
the setal collar usually appears simply as a thickened rim at the
point in the chitinized area from which the seta arises. The typical
seta is one with a moderately developed tapering collar that js defi-
nitely, but not conspicuously, larger in diameter than the seta itself,
while this latter is stoutest at base and tapers uniformly to a slender
pointed apex, but with its stiffness and straightness or uniformity
of curvature retained throughout. Tsually when a seta is broken
off the basal collar is retained; when one of the appendages here
designated as spines and hairs is detached there remains only a
cireular, hardly visible hole in the usually almost transparent derm.
There is pronounced variation in the stoutness of the setac. this
ranging from a condition of extreme slenderness, such as is found
in the body setne of some genera, as Stomacoccus and Steingelia, for
example. to the very stout, short conical condition found on the
legs of many of the larger genera, Llavein and Aspidoproctus, for
example. The setac may be very few in number or they may be
very abundant: they may be the only sort of vestiture present, ov
they may be intermingled with other struetures.  So far as observa-
tions have extended, they are nlways present in the adult female stage.
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The hairs, while suggesting the normal seta in that they ave usually
slender for mnch of their length, differ in details of structure. The
bases, which are attached directly to the derm without the interven-
tion of a basal cellar, are distinctly enlarged, sometimes taking on
a hemispherical shape, sometimes a very short conical one, with the
slender hair continued from the apex of the hemisphere or cone;
often the taper from the enlarged base is only gradual. The extreme
tips of these hairs are often very slender and delicate, and appear
flexible; in some, however, the tapering portion is rather stout and
stiff, and rarely it is rather spinelike in appearance. These particular
cuticular appendages may be extremely abundani, as in Drosicha,
which may be cited as an example of their optimum development, or
they may be very sparse and restricted in distribution, as in Icerya,
in which they are probably confined wholly or almost wholly to the
ovisae band. They seem to be wholly lackang in a number of genera,
for example, in Stomacoccus, Steingelia, Neosteingelia, and others.

The term “spines  is here applied to structures which resemble the
hairs in that they lack basal collars, but which are normally much
stouter, cylindrical, fingerlike, often somewhat clavate at tips, lanceo-
late with rather slender tips, and so on. The term has been used
also, ulthough with less certainty as to the correctness of the appli-
cation, for certain actually spinelike, that is, stout conical. acutely
pointed structures found in some genera, as Aspidoproctus, Crypto-
ermes, and Margarodes. The spines, as here defined, are Incking
in many genera; when present they may be confined to a few small
clusters or may be very abundant and densely crowded, as in Wal-
keriana. In some genera, at least, they seem to have a function as
supports for tufts and plates of secreted matter (in Walkeriana -
again), and it seems possible, although there is as yet no histological
evidence available to support this view, that in these they also func-
tion in the actual elaboration of the secretion itself. That this is
exuded through a pore at the tip of the spine, as has been suggested
for the homologous spines making up the spine bands of Orthezia
{119, p. 106; 116, p. 17), does not appear at all probable.

ANAL COMPLEX

The anal tube and anal opening, here termed the anal complex,
show a marked degree of variation in this group of genera. The
opening may be distinetly dorsal in position, although toward the
apex of the abdomen, as in the Monophlebinae, or it may be precisely
apical, as in species belonging in the Coelostomidiini, or it may be
intermediate or subapical in position. Where a distinct tube is de-
veloped, the opening itself is not differentiated from the adjacent
derm by any sort of thickening or chitinization. The tube may be
long and very well developed, with a2 wide band of polygonal wax
pores—pores with an irregular outline and obscurely divided central
area —at the inner end, as in Monophlebidus, or it may be apparently
wholly lacking along with the anal opening, as in Matsuccccus;
various intermediate conditions of size, ]engt%, diameter. and pres-
ence or absence or extent of development of the polygonal wax pores
may obtain. Where the tube is at all develope(ﬁ there is usually at
least a chitinized ring, if not a row of polygenal wax pores, at the
inner end: this is not frue in sume genera, for example, in Marchalina.
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If the tube is lacking, there is usually a chitinized ring at the surface,
that is, around the opening.

The anal tube is well developed in most of the Monophlebinae,
which continue their feeding during the adult stage. In the other
subfamilies, in which the mouth parts are doubtfully functional, the
anal tube seems to be large, or minute, or wanting in general relation
to its development in the preadult stuges of each species,

VENTRAL CICATRICES

These structures, the function of which is still unknown, usually
appenr as clear membranous areas in the ventral derm, each sur-
rounded by a slightly chitinized rim. Under some conditions of pre-
liminary preservation, the inclosed surface may appear very c*a-rl{
and minutely areolste. The number of these that may be present
varies tremendously from a single median ventral one, as in some
species of Icerym, to several hundred, arranged in transverse seg-
mentul rows or bands, nct only on the abdomen but also on the
thorax and head, and sometimes sround the bedy margins on to the
dorsal surface, as in Monophlebulus and Aspidoproctus.

One very interesting fact in relation to these may be mentioned.
If the so-called simple pores described in connection with the dis-
cussion of the derm pores have in all cases been correctly interpreted,
then in the adult female stage ventral cicatrices are to be found only
in the subfamily Monophlebinae, while they are completely lacking
in this stage of all the other subfamilies, although present in earlier
stages in many of the genera.

INTERMEDIATE FEMALE

A general warning notice should be set uP with reference to the
0

use of the intermediate female in the development of the present
classification. These intermediate stages have been.examined criti-
cally only in connection with studies on the genera of the first four
subfamilies. From the few detailed studies that have been made on
the biology of the species grouped here, it is assumed that there ave
three different stages interposed between the young larva and :he
adult female in all of these. In most of the genera nothing what-
ever is known regarding the morphological variations exhibited by
these various stages. Much of the material examined in the course
of the work has been scant, or very scant. In consequence, it is more
probable than otherwise that there has been some confusion of stages
in making comparisons and in preparing generic diagnoses. Whether
or not any such confusion has geen reflected in the present classifica-
tion remains to be seen.

The range of variation in the different anatomical characters con-
sidered in connection with the adult female is approximately dupli-
cated in the preadult and other immature stages, although the varia-
tion in any single structure in these stages does not always coincide
with that in the same structures in the adult stage of the species.
Some differences from the conditions in the adult female may be
noted, but there seems to be no prospect of benefit in covering the
whole subject again here, since detailed information is available
under each genus.
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The general situation in the Monophlebinae is for the preadult
stage to resenble the adult closely, except for lack of special
reproductive devices—an ovisac band, for example—and for a gen-
erul reduction throughout in size, in number of antennal segments,
in numbers of pores and setae, and so on. In a few genera in this
subfamily, for example Protortonia and Monophleboides, the pre-
adult is amply provided with cylindrical spines, which are much
reduced in numbers or are wholly lacking in the adult.

In the other subfamilies the range of variation in this stage goes
beyond that in the adult female in vespect to-the legs, which are
wholly lacking in three subfamilies, the Xylococeinae, Steingeliinge,
and Margarodinae; the beak, which is always present, although often
small and poorly developed; and the disk pores of the derm, which
are sometimes wholly lacking,.

LARVA

The larva parallels the adult female with respect to range of varia-
tion even more closely than does the intermediate stage in some
particulars, although, as it possesses certain distinctive character-
1stics not found in the adult, it will probably be best to review the
structure in this stuge briefly.

SHAFPE OF BODY

The body outline, as exhibited in microscopic mounts, ranges
from short elliptical, as in Xylococeus, to extremely elongate with
parallel sides, as in some Margarodes.

DERM

In most Eenera and species the derm is wholly membranous and

usvally rather delicate. In Xylococcus the whole posterior apex
of the body is ch:tinized, the area fading out into membranous
derm anteriorly. In Ultracoelostoma and Paracoelostoma there
is a conspicuously developed, sharply set off chitinized plate around

the anal opening. #
ANTENNAE

The antennae are usually five-sepgmented or six-segmented, but
have a variation range of from two to seven segments, They are
usually stout or moderately stout, but may be slender. They have
s single sensory pore at the apex of the second segment. The termi-
nal sepment is invariably elongated and is usually enlarged and
bears short or long setae, the last sometimes longer than the
antenna, and onme or more stout sensory setae. These sensory
setae sometimes occur on other segments in addition, as on the
antepenultimate. M

LEGS

The legs, with a single exception, one species of Margarodes, are
all present and all fully formed. They vary considerably in relative
and actual size and stoutness and have the trochanters with sensory
pores and the claw with or without denticle and with varying digi-
tules, as in the adult female leg. The sctae on the parts are never
heavy and spinelike as in the adult.
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BEAK

The structure of the beak in the larva agrees closely with that
found in the adult female of the same species.

SPIRACLES

In numbers of pairs and general location, that is, for the abdomi-
nal, whether posterior or anterior, the spiracles in this stage agree
closely, sind perhaps precisely, with the condition in the adult female.
They ugree fairly closely also in respect to the presence or absence
of a bar in the thoracic spiracles, and of internal and adjacent disk
pores in‘both thoracic and abdominal, except that with these single
pores usually replace the pore plates or bands or collars of the adult

femnle,
DERM PORES

The same range of types and variefies occurs in the larva as in the
adult, but dermn pores are oflen lacking in the larval stage, and when
developed are usually less so than in the adult female of the same
species: for example, in general they have fewer loculi and are less
heavily chitinized and less deeply invaginated.

DERM YESTITURE

Setue are always present and hairs and spines often so, as in the
adult female. In certain genera, including most of the tribe Coelos-
tomidiini, additional structures that are perhaps to be regarded as
modified spines, but that actually resemble flat buttonlike or mush-
reomlike disks, may be found toward the posterior apex of the
abdemen.

Besides the normal setae found on the dorsal and ventral surfaces
of the derm, there is almost invariably present a single pair to three
pairs of elongated apical setae, usnally much shorter than, but some-
times longer than, the body. There may ulso be present a series of
definite, often long, marginal setae on tlie abdongen, the thorax, and
even o the head.

The spines when present are nearly always arranged in five defi-
nite longitudinal bands on the dorsal surface.

The hairs ure usually few in number and inconspicuous, but in

some genera, for example, Drosicha, they are very numerous, as in
the adult.
ANAL GOMPLEX

The range of variation in the position of the anal opening and in
the possession or lack of définite structures in the anal tube coincides
quite well with that described for the adult female.

YENTRAL CICATRICES

Sometimmes wanting, usually with a single median, there may be as
many as 12 of these present on the ubdomen of the larva. Where
more than one is present the arrangement may be in a transverse
curved line, in # half ellipse, in 2 median longitudinal row, or in two
rows, one on each half of the body. In structure and appearance
they resemble the cicatrices of the adult female,
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ADULT MALE

As is well known, the adult male coccid differs so strikingly from
the adult female that there exists hardly any bacis for comparing
the two stages, While adult males have been described for many
species of coccids—for example, by Green (65)-—there has been, so
far as the writer is aware, no previous attempt definitely to coordinate
the structural cheracters shown by this stage with those found in
other stages and to formulate a classification based on the whole. On
this account it is hoped that the characters discussed briefly below
will be found to provide a basis for placing and organizing the
males of some of the other groups of coccids when these are studied
comparatively.

Before proceeding to details it may be stated that the normal
male coccid of this family is large compared with that of other coceid
groups, has an elongate body, ne mouth parts, a somewhat expanded
and heavily chitinized thorax bearing wings, and a well-developed
genital orgnn. here termed the “ penis sheath.”

It may be added that all of the characters here considered fov the
male are microscopic; that is, in this instance, they are characters that
have been obtained from microscopic slide preparations, treated with
dilite potassium hydroxide, and usually stained. In such prepara-
tions characters having to do with shapes and with normal relations
of parts are decidedly adversely affected, and they are in consequence
very largely ignored here. These preparations likewise prohibit any
attempt to study the size, shape, and arrangement of the thoracie
sclerites, although it seems possible that a study of these might
produce useful information bearing on classification.

SHAPE OF BODY

The males of this family have an elongate body, slender or stout
in general parallel sided, with slight protrusion of the thorax and
compound eyes, sometimes with the abdomen somewhat elliptical
in shape and so likewise protruding somewhat. The male of a single
genus, Stomacoccus, is an exception to the preceding and to nearly
avery other statement that follows, as it is elliptical, wingless, and
without thoracic or head chitinization or compound eyes.

HEAD

As viewed from above, that portion of the head anterior to the
compound eyes is usually triangular in outline, with the antennae
inserted on the sides of the triangle toward the base. Sometimes the
head beztween the antennal bases is rounded or truncate, The greater
portion of the derm of the head is membranous and often bears
setae, pores, and true tubercles. There are, however, some chitinized
stripes or pla,l:es that evidently function as stiffening agents. Usually
a median band of this sort runs from the apex of tﬁe head down and
back along the ventral face of the head and splits to run around the
hollow cone into whieh the oesophagus opens. The mouth is repre-
sented only by a tiny simple ring at the inner end eof this cone,
Other bands may be present and sometimes a considerable portion
of the head may be more or less definitely chitinized.
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ANTENNAE

The antennae are elongate, often almost linear, sometimes approxi-
mating the body itself in Jength. Very rarely, in the genus Neomar-
garodes, they are said to be only 7T-segmented, with the intermediate
segments long-pectinate. All untennae that have been examined in
this group have been simple and 10-segmented, although, aside from
Neomargarodes, species have been described (in the genus Marga-
rodes) with a range of from 9 to 13 segments. The two basal seg-
ments are short, stout, and more or less enlarged; the remaining
serments in the simple type are elongate, of approximately uniform
diameter, and bear short slender to vm;(y long stout setae. Two dis-
tinct types of these segments may be found: In one the segment is
approximately cylindrical and the setae are not arranged in any defi-
nite sequence; in the other the segments are distinctly nodose and
have the longer setae arranged in conspicuous whorls. This last
type also shows two definite modifications. In one the segments are
trinodose, with three whorls of setae, in the other binodose; with
two whorls of setae. Any genus of the first four subfamilies, except-
ing Neomargarodes, will furnish an example of what is here termed
the anodose type of segment. Aspidoproctus and Drosicha are ty,o
among several exhibiting the trinodose type, while Icerya and its
relatives and Monophlebulus show the binodose arrangement.

The relative lengths of the different segments vary. The terminal
segment may be shorter than, equal to, or so much as twice as long as
the preapical. The apical may be shortest of all, with the third or
the fourth the longest, or the third may be shortest.

COMPOUND EYES

With only two exceptions, Stomacoccus, with a single facet, and
Steingelia, with a dorso-ventral row of seven facets on each side,
the agult males of this group have vwell-developed compound eyes,
usually circular, or at least more or iess rounded when viewed from
the side, and so roughly hemispherical and semicircular as viewed
from above. The facets vary in size and in number, Margarodes
and Neomargarodes have the facets larger than do other genera, and
glso have the eyes strongly elongated -forso-ventrally and approach-
ing or actually meeting below.

OCELLI

In :sounted specimens an ocellus usunally a?pears above either
the anterior or tﬁe posterior angle of the eye. In unmounted speci-
mens its natural position is probably almost directly above the eye.
Material is not available for study that will serve as & basis for any
general conclusion on this or on the possible taxonomic utilicy of any
relation between the ocellus and the compound eye.

THORAX

With the single exception of wingless Stomacoceus, already men-
tioned, the thorax in all these hgenera is somewhat enlarged, rather
heavily chitinized, and with definitely formed and outlined sclerites.
Only one point has been given consideration with reference to this
chitinization: In the males of the subfamilies Monophlebinae and
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‘Coelostomidiinae, so far as known, there is, in the middorsal, that is,
presumably, in the mesothoracic region, a transverse, oblong, or ellip-
tical unchitinized area which does not appear in males assigned to the
other subfamilies. Doubtless a comparative study of the thoracic
sclerites would be profitable taxonomically if sufficierit material could
be accumulated to permit an attempt at this,

WING3

In shape, the single pair of developed wings, the mesothoracic,
suggests dipterons wings more than those of any other order. While
a single general style prevails in these, there is much minor variation
with respeet to relative length and width, curvature of anterior and
posterior margins, relative bluntness and acuteness of tip, and
extent of development of anal area. The wings of nearly all mono-
phiebine males are heavily infuscated ; those in the other subfamilies
are nearly all lightly or very li%htly so. Under the microscope each
wing shows a minute pattern of varying form, wavy, reticulate, ete.,
which may prove to have some significance. 'This pattern is probabl
most curiously developed in- the wing of Matsucoceus, in which it
simulates to some degree the venational complexities found in net-
veined wings.

The venation is very much reduced and evidently very much spe-
cialized. As no material has been available that could be used for
studies of the wing tracheae, and as there seems to be a legitimate
question as to the correctness of the Patch (754) interpretation of the
venation, no attempt is made to apply the Comstock-Needham termin-

ologﬁ to the veins that can be observed. Superficially examined, most

of the wings show a broad, segregated, somewhat thickened band
paralleling the costal margin and obliquely truncated well before
the apex or gradually narrowed and either approaching or attaining
the wing apex, and, arising from some point on the basal half of this,
a single well marked diagonal vein that runs toward the posterior
margin of the wing, sometnnes for only a short distance before fading
ont, sometimes nearly to the edge of the wing. Occasionally another
diagonal vein, usually rather weakly developed, may be seen running
from the end of the longitudinal band directly toward the wing apex.
There are in addition two folds, appearing as uncolored diagonal
lines, one usually arising from the axis of the branching of the longi-
tudinal band and the long diagonal vein, the other arising behind this
diagonal vein. The veins just described have in this bulletin been
termed the costal complex for the longitudinal band along the an-
terior margin of the wing, the diargonal or the basal diagonal vein
for the longer diagonal vein, and the apical diagonal for the poorly
developed, short diagonal occasionally present.

If the veins be examined critically, as in a cross section of the
wing, it will be found tkat the costal complex contains evidence of
the presence of two veins, well separated from the costal margin
and distinct from each other. The anterior of these is a concave or
“low ¥ 'vein; the posterior a convex or “high” vein. The first
diagonal light line represents, in section, the apex of an angle formed
by two diﬁerent planes in thé wing and may presumably stand as
another low vein. The vein here called the basal diagonal, considered
by Miss Patch (75}) to be the media of the Comstock-Needham sys-
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tem, apparently branches from the second or high vein in the costal
complex, and 1s itself a2 high vein. Immedistely following it, and
separated from it chiefly by the fact that it forms, in section, the
apex of another depressed angle, is another ridge which may be con-
siderec as another low vein, Finally the second diagonal clear line
may represent still another low vein. If all these indieators be ac-
cepted as actually representing veins, and if the theory of alternate
high and low veins be accepted in its entirety, then proper interpre-
tation of all these becomes a matter of some complexity. 'The an-
terior low vein may quite reasonably be considered to be the subcosta,
the high vein immediately following, the radius. The vein here
designated us the unterior diagonal, when present, occurs in addition
to the first diagonal clear line, and to all ‘appearances is a low vein
which must logically, from its origin and appearance, be designated
as the radial sector. If, now, the first clear line be regarded as
the sector of u vein, it will be the median sector, with the media
proper dropped ouf, a conclusion agreeing with that recently ex-
pressed by Lameere {710, p. 731) in regard to the Homopters in
general. The next two veins or ridges would then represent the cubi-
tus and the cubital sector, which %oes not wholly accord with La-
meere’s generalization, since he indicates the loss of the cubitus
proper. ‘The second clear line could, on this basis, correspond only to
the sector of one of the anal veins, probably the first.

The above is put forward as suggestive only, and, as stated in
the early part of the disenssion on the wings, the actual terminology
employed is very simple and has no relation to any recognized
venationel system, .

By way of an appendix to the preceding, it may be remarked that
R. Jy Tillyard, after very brief consideration of these wing charac-
teristics, expressed {in conversation) the opinion that the basal
diagonal, of this bulletin, represented the cubitus of the Comstock-
Needham system rather than the media.

HALTEBES

These peculiar organs are well developed in these coccids, excepting
only in the wingless Stomaceccus. In some species they are quite
broad, almost leaflike, and have one or two short, stout, pointed
sotac at the apex; in others they are narrower, and sometimes quite
slender, with two to several much longer, slender, stropgly curved,
apically knobbed setae at or near the fip of each; in all cases they
appear to hook very firmly into a rather inconspicucus fold or pocket
close to the base of the snterior wing,

LEGS

- In comparison with the females, the legs of the males are elongate
and slender; among themselves varying degrees of stouiness appear.
with the maximum in the species of Margarodes, which have the
anterior pair still further enlarged and eviuently fitted for digging.
Species belonging to subfamilies Coelostemidiinge {so far as known)
and Monophiebinae have on the tibiae and tarsi and usually on the
anterior femora numerous stout, conspicuousty bifurcate seta2. These
have not been found among the males assigned to other subfamilies.
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The purts ure usuelly all fully developed and isolated in the legs of
these forms, although there may be at least a tendency toward fusion,
as in Murgarodes. The trochunters have few to many sensory pores
on each face. The tarsi ure distinetly two-segmented in most of the
species, with the basal segment small and triangular. In one genus
the joint ix very indistinet, and in the subfamily Steingeliinae and
the tribe Muargaredini the tarsi are distinctly one-segmented. 'The
claw digitules are short or long. acute or knobbed, much us in the
adult female; the claw itself is entire, with or without denticle, or,
in some species of Margarodes, is conspicuously trifurcate on the
middle nnd hind legs.
ABDOMEN

The ubdomen is basically membrunous throughcut, althougl fre-
yuently transverse, segmental, more or less heavily chitinized plates
are i)rusenl;, both dorsally and ventrally, as in Margarodes, to cite a
single example. Setne of varving sizes are usually present, and
these mny bhecome very conspivuous in the Monophiebinae. The
species of this subfamily practically always display on the abdonen,
and elsewhere, a single type of flat, usuaily quadrilocatar disk pore.
These are lacking in some of the other subtumilies. The Monoplile-
binag also show an abdominal characteristic not found in uny of the
other groups: At the posterior apex are two long or short but very
definite lobes usually termed “fleshy tassels,” while the marging of
the other posterior abdominal segnenis sometimes exhibit similar
fieshy tassels, so several pairs may be present in some species. There
are no traces of these in any of the other subfamilies. Rarely (sub-
family Coelostomidiinae. so far as known) there may be transverse
hands of small tubular pores on the venter of the segments.  In many
of the genera, ineluding those in the subfamilies Xylococcinae and
Margarodinae, the dorsal preapical segments bear one oy two trans-
verse clusters of lavge, deeply invaginated, tubular pores which, in
life, produce a tuft of glassy threads that often exceeds the body in
length. The abdominal spirneles are probubly always present,
although, if so, they are sometimes very difficult to locate. Where
they hiave been checked successfully, they agree in number with those
of the female of the species. They are always simple and often very
indefinitely de\-'r}lopech appearing as hardly more than slits through
the derm. .

PENIS SHEATH

At the posterior apex of the abdomen ventrally is a fairly complex
organ that is developed in relation to the reproductive function. This
structure, which no doubt represents a fusion and modification of the
ronapophyses and perhaps other structures in some other insects. is
here called the penis sheath. In the form most often observed, it is
much broadened and rather high at the inner end or base, while
from this a horizontal prong protrudes backward, tapering strongly
ov gradually, as viewed from above, and terminating in a rounded,
or cleft, or sometimes deeply bilobed tip. This is termed the sheath
proper. The dorsal face of the basal portion, leading to the interior
of the nbdomen, is hroadly cut away to permit passage of the large
and often very long “fleshy” penis which sometimes exceeds the
abdomen in length and bears numerous slender spines and often a
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patch of very short, flattened, pectinate ones. Beneath snd more or
less Hlexibly hinged to the sheath proper is a plate, called here the
ventral valve, which is usuafly thin and flattened, and distinetly
shorter than the sheath proper, but which in a few genera is somewhat
elongated, slightly curved downward and slightly expanded at tip,
as in Neosteingella, for example, or in other genera is much elon-
gated, slender, and strongly curved downward, decidedly exceeding
the apex of the sheath proper, as in Stomacoccus and Steingelia.
In thig last genus the sheath is very short and has an appearance at
the apex as of two separate lobes approaching each other. A definite,
simple, rather lurge anal ring may vsually be observed directly above

the penis sheath.
CLASSIFICATION
FAMILY MARGARODIDAE MORRISON

This farily was established very recently by the \ viter (736, p. 99)
for the reception of the subfamilies and genern discussed in the
following puges. .

FAMILY CHARACTERISTICS

Huabit—Various, living during the growing period on leaves, stems, branches,
trunks, or roots of the host, free or concenled beneath bark or in gali-like pits,
naked or protected by dense wuaxy secretion or g firm, usually globular test of
gecreted muterial; wdult female gt maturity depositing epgs Leneath body, in
a loose muss of cottony segretion, in a definitely formed posterior ovisue, in an
internul pouch or marsupium, or within thg gall-like pit or the heavy walled
test within whicl it hus developed.

ddult female—S8ize small te very large; body varyibg much in outline,
elongnte, with veurly pursllel sides, elongate ovoid, elongate elliptical to stout
ovoid or elliptical, neurly circular; derm membranous throughout or mera or
less heavily chitinized in partienlar aress or in entirefy; untennae varying
greutly from g normal Il-segmented type down to smull Sattensd or invagi-
nated plates bearing one or miore setfue, svhere at uli well developed with one
Or more senscry pores on the apex of the second segment, and usually with
cularged sensory setae on at least the apleal, and often on the other seginents;
legs amtie or less developed, varying from long and stout, fully formed, to small
conical stubs, with the divisions separating the parts incomplete, almost always
with claw formed, more or less curved, with or without denticle, claw digitules
nearly aiways present, short and acure to longer then claw and Lknobbed at
apices, trochanters with two to seversl seusory pores on euch face, setue on
parts slender to very stout, sploelike, tursus usually cne-segmented, rarely two-
segmented; henk often completely lacking or incompletely developed, where
bresent varying from very short, bluntly conieul, to clongute, slender conical,
seguientution correluted more or less definitely with the length, with one, two.
or three segments, apex of teak bearing a few to many somewhat enlarged
sensory setne with tips slender and acute, Diuntly rounded, truneate, widened
or almost hithd ; thoracic spiracles present, in two pairs, each without or, much
more frequently, with bar, with or without disk pores on derm just outside the
opening, opening elongate to eircultr; abdominal spirncles always® present, the
number of pairs varying from eight to two, where less than eight the redurtion
occurring most frequently from the anterior end, leaving only the posterior
palrg, but svmetines from the posterior end, leaving the anterior piirs, with
or without disk pores within atrium, and with or without g wore or less definite
cluster of pores ou the derm about the opening of each, posterior pair, when
apicil, widely separated from anal opeuning or intimately associnted with this,
nll wsually much smaller thun thoracie spiracles, sometimes nibout equal iu size,
rarely larger; derin pores varyiug from simple clrcular or irregular disks to

¥ These arve often ditfheult to lccnte, and huve not ag yet been definltely found in arery
slage of every specles cxumined,
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large and deep bilocular or trilocular porey, mostly flat multilocular disk with
extensive variatlon iu the size, shape, extent of chitinization, and detalis of
internal arrangement, sometimes eatirely wanting, or with very few, or fairly
numercus or very humerous; derm bearing setae, these rarely few in number,
usually rather numercus, varying much io size, chitinization, shape of basaal
collar, ftnd se on; usually with hairs, these rarely wanting, often very few,
oceusionaily very numerous and densely erowded ; with or without spines, these,
when present, cylindrical to conical, slender to stout, few to very numerous,
and densely crowded; anal opening spical, subapical, or distinctly dorsal In
position, semetimes surrounded by a cluster of pores and hairg or setne, or by
ull three, opening itself distinedy chitinized only where tube s not formed ;
aunal tube small or large, long or short, without or with a chitinized ring at
inner end, without or with pelygonal wax pores at inner end ; ventrul cieatrlces
completely locking or more often present, In this cuse with ote to very many
(luto the hundreds), shope varying, cirealar, elliptical, very elongate, and so on,

Intermediule female—Varying pgreatly, closely resembling adult female or
very much wodifled; body shape elongate eliiptieal or ovoid to globular, with
nearly circular cutline; naked, more or less covered with secretion, or con-
cenled within a lenvy or delleate secreted test or within gall-like cells benenth
the host bark; derm membranows or more or less completely chitinized ;
antenuue varying from fully develnped, but usumally with fewer segments than
in wdult, to nothing more than flat or somewhat invaginated plates bearing one
or more setie, perhaps very rarely wanting, where fully developed with pores
nnd setae arranged much #s in wdult; leps likewise varying greatly, fully
formed and of normal length, much reduced. conical, Hat plates on derm, or
wholly wunting, when apprecizbly developed with claw and digitnles, the first
with or without denticle or denticles, the second aeute nnd not reaching ciaw
apex, or knobbed and@ surpassing it, trochanters mostly with only wn few {two
to four) sensory pores on each free; beak more or less developed, small, short,
stout conicul to elongute conical, one-sepmoented to three-segmented, apieal
seusory fFetne acute to almost bifid as in adult; thoracic spiracles without or,
more trequently, with bur, without or with disk pores or pere plate within
atrium, without or with a band or cluster of disk pores on derm at opening;
abdomiral spiracles as in adult, number of puirs varying from eight to two,
lurger than, equal to, or much smaller than thoracic. witk or without disk
pores wlthin atrium, reduetion taking place from either the anterior or pos-
terior end of the wbdomen; derm pores with much the same types and modifi-
cations us kn the adult femnle; dern setne, spines, and hairs often mueh as
in the correspoiiding adult female, sometimes much reduced in size and numbers
even when sbundant in the adult female, sometimes wholly or almost wholly
wanting ; anal opening varying as in adult, sometimes very difficult to locate ;
annl tube alse varying within about the same limits as in adult; ventral
cicutrices ususlly present, rarely lacking, number and arrangement varying
within same limits as in aduolt,

Larve —Body outline stout ellipticnl to very elongnfe, with parallel sides;
derm membrancus or with the posterior apex chitinized ; antennne stout to
slender, short to elongate, with short setne or with some setae longer than the
body, usually with stouter sensory setae on apical segment, rarvely with these
on other segments, second segmeunt usually with a single sensory pore, number
of segments ranging from two to seven; legs usually normally developed,
sometimes with the auterior pair muel enlurged and much stouter, very
rarely with the posterior two pairs wanting, trochanters usually with two
Sensory pores on each faee, tarsus one-segmented, claw with or without
denticle, claw digitutes acute and not attnining claw apex or knobbed and
surpassing apex of claw; beak always present, short to long conieal, one-
segmented to three-segmented much as in adult, apical sensory setae scute to
bifureate ns with adult; thoracic spiracles with or without bar, witk or with-
out disk pores within atrium, with or without disk pores on derm at mouth,
the range of variation much the same as with adult; abdominal spiracles
in from eight to two pairs, not certalnly located in n few forms, size varying
from slightly larger than thoraicic to minute, hardly visible under high mag-
nification, with or without pores within atrfum, reduction from anterior or
posterior end of abdomen as with adult; derm pores showing much the same
types as 1n adult, but usually less developed, pores sotnetimes whollty lacking;
derm with or without spines, usualiy with, sometimes without hairs, and with
at least o few setae, these sometimes numerous: upex of abdomen, with very
rare exceptions, bearing at lenst one and often two or three pairs of enlarged,
definitely differentiated apicnl setae, these ranglng in gize from perhaps one-
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tenth te peritwps {wo or three times the lengih of the body, and often nceom-
panied by a more or luss complete marginnl fringe of simllur setae on abdornen,
or even on head und thorax in additfon; nnul opening dorsal, subapleal or
apical, sometimes apparently very much redueed, sometiines surrcunded by a
clrele of small, nsunlly fimbrlate hnirs, not chitinized itself except shere tube
1s mot developed; anal tube, when developed, chitinized or membranous, with
or without chitinized ring at inner emd, with or without u collur of polygonal
wix pores at inner end, with or wlthout disk pores associated; ventral cientrices
rarely lucklug, usually with a single medinn, but with one to several in varylog
arrangement on the ventranl face of the abdowen.

Adult meie—Body clongiute, of varying stoutness; head membranous excent for
ehitinlzed thickened bands, mostly ventrally, very rarely (one genusg) wholly
membrinous ; abtenime attuched between the eyes and the apex of the head, the
two bassl segments enlarged, the remainder distinetly more slender, rarely with
the iutermedinte scgwents loug pectinute and a total of seven segments present,
usuully shinple, 10-segmentied, with the segents beyond the second eylindrical,
entire, and with the setne distributed irregularly, or trinodose, with the longer
getae in three whorls, or binodose, with the seiac in two whorls, range of
antennal segmentution reported in varions deseriptions 9 to 13; compound
eres nlmest nlways preseut, these very ravely reduced to a single fucet each,
or to n dorso-ventral row of facets on each gide of hend, eyes usunlly rather
strongly eonvex and strongly prutruding, circulny or more or less fiattened in
outline s viewed from the side, sometimes much drawn cut dorse-ventrally,
with the lower ends approximated or netunlly meeting below ; ocelli placed above
the compound eyes, usually appearing at either the amterior or the posterlor
corners in monnted specimens: thorax nearly always heavily chifinized (mem-
teanoug nnd wings wanting In ope geuns), the middorsul area entire or
exhibiting n conspienous transverse oblong to elliptical unchitinized aren; legs
mostly slender to moderntely stout, rarely stout with the anterior pair still
more enlarged and fitted for digging, trochanters with few ({2) to muny
(arcund 15} semsory pores on each face, tibine and anterior femora with or
without numercus conspleuous bifurente setae. tarsi wsually two-segmented,
sometitmes one-segmented, cliws with or without denticles, claw digitules usually
two in number, sometines ag many as 12, neute and not attaining claw apex,
or knobbed angd surpassing claw apex: wings rarely lacking (one genus),
usually present, nearly clear to stremgly Infuscated, costal margin bright red or
dark in celer, rostnl eomplex trunente betere wing apex or tapering and attain-
ing apex, with @ basal dingonal, this long or short, occasionally with an apieal
dingonal, normally with two dingonal light streaks, these hardly observable
in zome wings. shape of wing various. usually at least slightly broader
townrd base awmd tapoering townrd apex, ladteres nurrow to brond leaflike, with
one to several setne ot or elose to apex, these short and stount, pointed, or long,
slender, curved, and knobbed at tips: abdomen membranons, with or without
trausverse seginental chitinized plates, with abdominal spiracles, presumably
numbering ns in other stnges, often obscured nnd diffienlt to locate, margln
with or without long or shovt © fleshy {nsselz.” total mumber, whea present,
varying from 2 to 12: penis sheath varying much in shape, usually stout at
base, tapering more or less to a slender rounded apex, sometimes cleft and
bitobed at apex. rarely (one peuus) appearing slightly bivalved, lower valve
short nnd truncate at apex to long sleuder, curved downward and pointed at
apex: derm of abdomen with or without fat disk pores with trilocular, qund-
ritoculnr, or quinguelecular centers, nnd with or without one or two transverse
oval or elongate clusters of loug. deeply invaglnated, multilocular, tubular pores,
rarely with trunsverse segmental rows of small tubular ducts on the ventral face
of the abdomen.,

The genera that are included here have been grouped in five sub-
families. As has been emphasized elsewhere, this arrangement is not
based on clear-cut, conspicuous differences appearing consistently in
all of the stuges studied, since such do not seem to exist, but rather
on single or at most n few characteristics appearing in perhaps one
stage only of n genus and often only inadequately supported by the
other characters studied.

These subfamilies may be more or less satisfactorily separated by
the following keys:
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KEYS TO SUBFAMILIES OF MARGARODIDAE
ADULT FEMALE

a. Tursi distinetly {wo-segwented, except rarely, when leg is reduced to a small
pDrotuberance without segmentution ; disklike simple pores present,
XYLOCOCCINAE
aa. Tursi one-segmented, legs, If reduced, with some segmentation; disklike
siipie pores wanting.
4. Claw with several (6 to 12} Iarge knobbed digitules surpassing apex of
claw; antennal buses actually contiguouws_______ . ___ STEINGELIINAE
Bb. Claw usuully with two dlgitules, these knobbed snd surpassing the claw
upex, or short and not attaining claw apex, if with more thnn two
then these short, acute, not at all conspicuous; antennal bases often
ciose logether but not actually contiguous.

c. Anul tube, if well developed und with ring at inner eud, with open-
ing distivetly uaplcal in position; opening sometimes subapleal,
the tube in this case poorly developed or wunting; no ventral
cientrices,

d. Usuully with disk pores, in a band or plate, withln atrium of
thoracle spiracles, if without these, then the anterlor legs
much enlarged, fitted for digging ; very rarely with disk pores
externally st opening of thoracie spiracles; antenbue mostly
quite normally developed, very rarely tending to conical
form, In this case distinctly and sharply segmented.

MARGARDDIN AR

dd. Without dlsk nores or pore piate within atrium of each thoracie

spirucle, although usually with a cluster or band of these

externally at opening of each; antennae rarely fully devel-

oped, mostly reduced to short cones retaining linear seg-
mentition, to joints, or to Hat plates on derm.

COELOSTOMIDIINAE

ce. Anal tube alwuys well, or at lenst relutively well developed and

with 2 simple ring or 2 band of pores at inner end, the opening

digtinctly dorsal fn position, aithough at various distanees from

the upex of the abdomen ; ventral cicatrices present, varying much

in number, size, and arrangement MoNOIHLEBINAE

INTERMEDIATE FEMALE

a. Legs wholly lacking; antennne reduced to Hat plates.
4. Euch thoracle spirnele with one to several yvery tiny setae set in rela-
tively furge vollurs cn the derm bebind or beyond its opening.

MARQARODINAE

bd. Without such tiny sefse in associntion with each thoracie spiracle,
6. With seven or eight pairs of abdominal splracltes; if with seven,
these the posterior paivs —me XYLOCOCCINARE

ec. With slx puirs of abdominal spiracles, these the anterlor pairs,
STEINGELIINAE
aa. wegs present, rurely only as flat differentinted plates on the derm, more
often :us conieal protuberances, buf usnaily fuily developed, normal,
closeiy resembilng the legs of the ndul female ; antennae In some geners
reduced tc stout cones, these retuining distinet evidences of segentution,
or more frequently elongate, normai, with several distinetly separated

SeEmIents,

d. Antennae and legs usually reduced to short or elonpgnte cones,
but with definite evidences of segmnentstion, rarely elongate,
normal In form, the snal opening ip this case distinetly
apical, the tube either without ring at inner end and abdomen
without ventral cicatrices, or, if with rlng, the tube brezking
away with u clreuinr disk of the surrounding derm at ma-
turity, leuving i lurge etreular opening at posterior apex of
body and with ventral vieutrices present____CoBLOSTOMIDIINAE

dd, Antentae and legs fuily developed, normal in size and shape;
anal opening distinetly dorsal, anal tube with ring, amnd with
or without pelygonii wax pores at inner end_MoNOPHLEBINAL

T3205—28—-3
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LARVA

a. Anel opening usualiy distinctly apical Iu position; if subapical or apparently
dorsul, then the aznal tube not developed,

b. Anal tube well developed, with polygonal wax pores at inuer end; ven-

tral cleatrices present, arrangement various, always more than one.
g. Ventral cieatrices arranged in g single median ventral row, two to
seven; benk short econicel, one-stgmented, uttached epposite the
middle coxue — N YLocOOOINAR {mrt only)
ee. Ventrul cientrives not in a single median ventral row, either in a
frangverse row Or in two inlermedigsfe rows, one on each Imlf of
the venter of the abdomen; beak lomg conical, three-segmented,
nitached oppesite anterior coxne . CoELOSTOMIDIINAE (pmit onlty)
b Anal tube poorly or not at all developed, rarely with ring, and in no
cnse with poiygonal wux pores at inner end; ventral cicatrices wunting

or only a single median one present.
d. Anfennge normally seven-segmented. e .. COELOSTOMIDIINAR
{part ouly)
dd. Antentie normally siv-segmented, rarely five-segmented,

e, Body with pummcrous setue, the spicel pair not dcfinitely
differentioted; nnal fube ehitinized, but without ring at
inner end ; no ventral efeatrix . ___ COELOSTOMIMINAE

{part only}
ce. Body setae not numerous, one or more apical pairs dis-
tinctly differentinted; snal tube usually not developed,
sometimes 1s in preceding; cieutrix present or wanting.
f. With a siogle, inudian, cireular, ventral cieatrix, this
often small MangaropiNak (purt only}
ff. No ventral cicatrix,
g. Claw digitules laeking; second and third antennal
seginents with fanceeclute setae; with very tiny
hilgeuiar derm pores; with a fringe of Inrge
marginal setie on sbdomen - MARGARDDINAE
{part only)
gg. Claw digitules present, kucbbed and surpassing elaw
apox; ne lancevlate selae on untennae; npo large
murginul abdominul setne,

. Antevnne with enlarged, stout, sensory setae on
uft least one preapienl segment; with the
seven posterior palrs of abdominal spiracles
developetd e —_ Xrrococorvak (part only)

#h, Antennue without enlarged sensory sctae on
preapieal segments; with the four to six
unterior pairs of abdominnl spirficles de-
veloped.

i. Claw with a distinet genticle.
ManganonNAE (pard oniy)
ii. Claw without denticle STEINGELIINAE
au. Anal opening distinetly dorsal fu postlion, sometiwes fairly close to apex of
abdomen, anal tube well developed, with at lesst u chitinized ving at
inner end and nearly always with polygonal wux pores there
MONOULI LEBINAE

ADCLT MALE

@. Logs {tiblae, {nrsi, and anteripr Lemora) bearing Lifurceate setac; mid-
Qorsul aren of thorax with & comspicrous, travsverse, eliipticat to oblong,
unchitinized aren; without ctusters of long lubular pures dovsgily near
apex of nbdomen,

B, Apex nad lnteral murging of abdumen with at least one and frequently
willl several poirs of * feshy Lassels,” these short or long but aiways

gistinetly developed , MONOFHLEEINAE
bb. Apex und Inferat margisg of abduincn withh no suggestion of the develop-
ment or fleshy lassels - COBLOSTOMIBINAE

au. Logs wilthout bitureiie setue; mid-dorsal arew of thorax without u transverse
nnehitinized srein; wilh one or two clusters ol long tubulir pores negar
apex of abdomen dorsally, these very rarely wanting, Lthe compound eyes,
and gometimes the wings and thoracie chitinlzation also, lacking in this
Lase.
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¢. Compound eyes reduced to & row of facets on each side of hend or to

a single faeel; wings, halteres, apd theoracic chitinization some-

thiues laeking; tarsi distinelly one-sepmented, digitules knobbed and

slightly exceeding elaw upex..____ STEINGELIINAE

ce. Compound eyes well developed, wirh numercus clustered facets;

wings and lhatlteres always present; tarsi usvaliy plainly two-seg.

mented, rarely indistinetly su, und rovely definitely one-sezminted,

il the last, then the anterior legs much eunlargad, heavily chiti-

nized, fitted for digging; digilnles usually acute aud not attaining

cluw gpex, rarely kiobbed ahd exceeding it

d. Halferes mostly bread and 8Sat, each ususly with one, rurely

with two, short, stout, acute, st most guly siight curved setae

at ol elose (o Lip ALARGARODINAR

did, IInlteres mostly narrow, with several (four to six} lony, slender,
curved, distinetly knobbed setae at or close (0 apex,

X YLOGOCOINAR

SUBFAJILY XYLOCOCCINAE PERGANDE

vI'his subfamily was erccted by Pergande (100, p. 26) in 1838 for
the reception of the geners Xylococeus and Coelostoms (= Coeclosto-
midin). In subsequent literature the included genera were placed
in the subfumily Margarodinae and Pergande’s subfamily name was
abandoned until reemployed by MacGillivray (129, p- 8¢}, The
limits of the subfumily as treated here are very different from those
indicated by both of these writers.

SUBFAMILY CHARACTERISTICS

Habit—Liviog during the growth period under varicus conditions, exposed
Lreely on the Lost, protected within the bundiey of needlelike leaves, convonled
beneath and protected by the bark of the host, forming gall-like pits or cavities
beneath (e Lost bark or in the host twig axils, or formipg a heavy pglobular
test.

Adull femule—Dody ellipticnl or oveid to ruther clongate eliiptical, rarely
{one genus) with chitinized plate on Lend or (one genus) with posterior apex
more or less clulinized; antennae normally swell developed, normaily nine-
segmented, sometimes with fewer segwents, sometimes with sensory setae on
upical segments only, sometimes on preapical os well, bases not contignous,
second amfennal segment beuring severul {ihree to four} sensory pores,
antennae ravely {one genus) reduced lo smnl] cylindricai tubercles, without
segments, bul bearing sensory setae und pores; legs rarely {one genus} reduced
to small folds or globuine tubercles, usually well developed, witliout fusivon of
parts, with 1he tarsus rather distinetly two-segmented, the basal sepment muach
shotler, th's in cuntrust to the onesegmenled tarsi of ail the other kocwn
membets of this fumily, trochanters with several to many (5 to 14} sensory
peres on ewch face, claw wilhout, or at wmost with g very faint denticle, elnw
diggitales simple, acute, not attaining tip of claw or rarely {one genus) knobbed
und exceeding tip of ciaw; bealk, where present, usually incompletely developed,
at most obseurcly one-segmented: thoraseic spiracles with or without an at
feast purf'ally developed Lar, with or without disk pores on derm at opening
of spiracies, mostly smaller than or only slightly larger than the abdominal
mtirs; abdominal spiracles in seven to cight pairs, {hese the posterior oues if
in seven pairs. with or without pores within atrium; derm pores showing sowe
variat'on, ane type with eireular to oval to bilocular to multilocular centers
with or without a submarginal band of smull loculi and uanotker cirenlar to
frrepuinr, simple with apparenily finely granultr surfmece. sometinies very
vaguely divided info twe, three, or four frregular loculi, these last pores in
some species much resembling small ventraol cicatrices; derm without spines;
hairs sometimes certninly, and perhaps always, present in small numbers;
setae present, somefimes quile stout, ghuost spinelike, usually fairly nomerous:
anitl oponing apical, either fairly definitely formed, bhut not conspicuons, or
praciienty wndeveloped; veniral o'eafrices wanting  {see  digeussion unnder
pores).
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Intermediute femule—Body plobular to rather elongate ellipticnl or ovoid,
derm membranous Lo fuirly heavily chitinized; antennue reduced to flat pliutes
bearlng oue or wore Seusory setne; legs wholly lacking ; beak very short conieal,
poorly developet!, onesegmented; thoracie spirucles of modersie size, usually
wlthout, rarely {one penus) with bar, with or without disk pores within
gtrium, with no tiny setue on derm behind opemug abdominal spirscles in
seven to elght peirvs, these—the posteriur ones—if in seven pairs, usually with
poeres within atritin of each; usually with at least a few disk pores on derm,
these ravely lncking ; derm vurely {one genus) with spines, these usually lacLing,
halrs rarely present, usuaily apparently wanting; setge present, usually in
numbers mlthoagh not tending to be densely crowded; aual tube rarely small
and incouspicucus, usually large and very strongly developed, bearing numerous
pores, utl, lu one genus, promipent interual prougs radiating from the inner
end ; ventral clentrices wanting,

Larpe—lody elllptical fo stout elliptical; posterior apex chitinized, or whole
derm membranious; antennge falrly stout te stout, six-segmented, either the
apiesl only, or spleat and some preapical, with sensvry setne, buses close
together, but ot contiguous; legs normal, claw with or witheut denticle, all
claw digltules kKnobbed nnd exceeding tlp of cliw; beak attached opposite
mbddie legs, short conical, one-segmented; thoracic spiracles with or withgut
buar, without pores within atrimin; abdominal spirecles in seven to elght pans,
these the postertor if in seven pairs, with or without pores within strivin; derm
pores present or wunting, if present including multilocular disk type with
cireular center and bilocular disk type; derm without spines, without small
chitlnlzed disks, with or without hairs, with Setae, these mostly small and in
fulr nummbers, with o single pair of entarged, hut not conspleuous, apical setne;
anal tube apleal, very well or pourly developed; ventral cieatrices wanting or
present as 4 single medlan abdeminal row of two to seven,

Adult male.—Of the usuul slongated shape; apex of hewd not acute; antennae
slmple, slender to moderately stout, segments beyond second upproximately
equal in lempgth but the gpieal shortest of these; legs without bifurcate setae,
the trochauters with fow to many (three to eight)} sensory pores on each face,
tarsi two-segmented, the jeint in one genus (Matsucoccus) very indistinct, the
tarst Liere Bt superficial appearance one-segmented ; wings narrow, very slightly
clonded, basal diagonal short to elongate, costal complex continued to wing
apex as 0 tupering band, or truncnie well before wing apex, apical dingonal
faintly present or lacking; halieres somewlkat expanded, apical sefae long,
glender, nemerous {four to sixy. apices more or less distinctly knobbed; abdo-
men with heavily chitinized transverse plutes or almost wholly membranous,
with one or two transverse clusters of tubular ducts dorsally at pesterior apex;
dlsk pores present or wanting; penis shenth stout at base, apex entire, ventral
valve equalling or somewhat exceeding tip of sheath, slightly expanded at apex
and slightdy enrved downwurd.

Three tribes embracing four genera are mcluded here. These, so
far us the stages are known, may be separated by the following keys:

KEYS TO TRIBES OF XYLOCOCCINAE
ApuLT FEMAL®

a. Anterier apex of body Learing r heavily chitinized. approximately circuinr
plate; genitnl opening surrounded by n series of clusters of smnll disk
pares BTIGMACOCCINI

aa. Anterlor portion of body not so chitinized; genitnl cpening not surrcunded
by clusters of disk pores.

b. Thoraele spitacles with or without bar, this usually not strongly de-
veloped, and with pores within atrium; abdominal spiracles with pores
within atriuvm; abdominal spiracles definitely larger than thoracic;
anal tube ususlly distinetly developed, quite evident____Xyrococcorsr

b8, Thoracic spiracles without Dbar, without pures within atrium; ab-
dominal spiracles without pores within airium; abdominal spiracles
definitely smailer thun thoracle; anal tube very poorty developed,
hardly or net nt all evident MATSUCOCCINT
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INTERMENATE FEMALE

. Phoracic spimteles wifh bar; derm bearing numereus spines; unil tube large,
bearlng nmunerous simple (disk pores and several {arcuml seven} long
tapering Lranches af inner end BTIGMACOCCINI

. Thoracie spiracles wlihont har; derm withont spines, sometimes with spine-
like setae; annl fube often well developed aod bearing bunds of wax
pores, but in any ease without simiple pores and without long iuternal
brinehes.

. Thovacie spirncles without disk pores within atrium; derm berring some
multiloculnr and some simple disk pores; with eight pairs of abdonitnal
spiragles; gnal tube very well developed, Learing bands of wax pores
near gmd 2t inner end ; posterior apex of body heavily chitinized.

N YLOCOCCINK

b, Thornele spirncies with disk pores within atrinm; derm without (isk
pores; with seven posterior prirs of abdominat spirieles; anal tube
very poorly developed, without trices of pores; no differentintion in
extent of body chitinization - - MATSUCOCCINI

LiARva

{The larva of SBtigmncoccus is not known)

. Posterlor gpex of body heavily chitinized; with sensory setee on apical
nnfennnl segment only; e¢law without denticle; derm with disk pores;
thoracle spivacles with bar XYLococciNt

. Pasterior npex of body nob heavily chliinized; whh sensory setne on a2n
iitermediate aniennal segment; claw with dentiele; derm without disk
pores ; thoracle spirncies without hay MATBUCOCCINT

ADULT MALE

("T'he ndult muale of Stigmucoceus is not known)

. Trochanter wih geveral €about ofghl} sensory pores on each fave, Lirsus
distinetly two-segmented, claw with denticie. tibin with digitule-like setae
nt apex; costal complex of wing truneate before npex, basal diagonal
shore; with iwo clusters of tubulur pores dorsully near apex of abdomen,

XYLOCOCCINE

. Trochuinters with fewer {around three} sensory pores on each fuce, tarsus
indistinetly two-segmented, claw without denticle, tibin without dlgitnle-
Iike sclae; costal complex of wing tapering to wing apex, basnl diugonal,
if correctly interpreted, veory long, attzining wing apex; with ete cluster
of tubulur pores dorsally near apex of abdomen MATBUCOCCINE

TRIBE STIGMACOCCINI MORRISON

This tribe, very rccently established by the writer (136, p. 100},
includes only the genus Stigmacoccus. The characteristics given be-
low for this genus will serve adequately as a definition of the tribal
characters.

GeENUs STiIoMAacoCCUS HEMPEL

{PL 1, A, and Bgs. 1 snad 2}

This genus was established Ly Hempel (97, p. 399) in 1900 with
the single included new species esper; which thus stands as the type.
No other species hias ever been corrvectly assigned here, although
Cockerell (23, p. 233} incorrectly associated Newstead’s genus Peris-
sopneunion with the genus now under discussion,

This genus was currently assigned to the subfamily Dactylopiinae
in the sense in which this is recognized in the Fernald Catalogue
of the Coccidae of the World (46} until Ferris {61, p. 108} showed
that such n relationship was untenable.
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GENERIC CLIARACTERISTICH

Habit.—Living during the growing period on the birk of the lost, some-
times within ant eartons, but inclosed within an approximately spherical,
thick-walled test having an opening at its hizhest peint. Adult female prob-
nbly retained within the test formed by the earlier stages, and probably ovie
poslting inside it, although the legs are fully formed.

Adult female—Flat elliprien], slightly attenuated posteriorly  (Hempel) ;
derin membranous und delicale except for a roughly cirenlur to ovil, heavily
chitlnlzed area at the dorsv-anterior apex of the hody, this aren not inclosing
the nnteunal bases; antennae fully developed, but lightly chitinized, the two
basnl scgments hordly differentinted, forming a large tiruncate cone with
remtining segments continuing from apex of this, with a total of seven to
uue segments, all the segments beyond the second bearing one or more dif-
ferentinted sensory setae, the apex of the second segment bearing four sensory
porves; legs fully developed but not heavily chitinized, exhibiting several
peenliaritles, the trochanter bearing numercus sensory wres (about 14 on
cach face) insteud of the few (two to four) usually present on each face,
tibta with a distinet kink and a slight outward bend about one-third of length

Fm. 1.—-Stigmacovcwe asper, adult female; A, cutiine, opiieal seetion, % 7.5: B, derm
getue, dorsil (b} and ventral (v}, X 650; C, autennn, X 60; D, leg, ¥ 60; B, fnlotly
trilobate disk pere, X 1,500; F, thoracle spirncle, X 40; G, abdomlnal spiracle,
X 115, I, derm disk pores, X 1,000; I, simple disk pore, X 1,600

from apex, tarsus {wo-segtuented, distinctly curved, claw stout at base, strongly
curved, siender at tip, the digitules often, and probably normally, In two pairs
on each side of claw, sometimes two nnd one as in some species of Coelostomidia,
each digitule n small, short acute seti; beak present, cvdinary, placed elose
to antennae (Hempel), not observed in any of specimens examined, probably
not functional; thoracie spirueles of moderate size, with narrow bar and loose
pore cluster around opening, this ovoid, not trapsverse; abdominal spirncles
in eight pairs, opening of each noearly as large as with thoracie, with a aarrow
collar, then a constriction, rhen an enlarged atrium, posterior pair cluse together
at body apex, smaller than preceding pairs, all with a few minute pores just
within opening and with a seattered group of quinquelocnlar disk pores around
opening ; detm pores of two sorts, mostly small disk peres with large quinque-
locular centers, but in addition with considerably larger, usually irvepularly
shaped pores with lighter central ave: and davker lorder, the whole divided
into usunily three, rarely four parts by fnint darker Jines, these partienlnrly
nbundant and closely crowded townrd the posterior apex of the body in the
area surrounding the genitnl opening; dermi bearing some small, stiff setae,
varying in size, some slender, some spinclike, and with even smaller stiff
hairs with expanded bLages, these nowhere abundant or crowded, stouter
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posteriorly ; anal tube not certainly loeated In specimens examined; genital
ropening connected with an internul tnbe opening in the middle of a circle
of smalt clusters of quingueloculnr disk pores; ventral cleatrlees wanting.
{Bee discusslon of simple pores.)

Intermediate female {preaduft).—Approaching a glebulnr form, derm mem-
branous, except for a small, heavily chitinized circular disk surrounding the
anal epening; antennae reduced to small, flat, cireular, chitinized plates bearing
several setae; legs apparently entirely wanting; beak short sad stont conical,
at most obscurely two-segmented, prebably, but not certainly, with apicul sen-
sory setae; thoracic splracles of moderate size, with circular opening and bar,
a. double band of polygonul wax poves within gpening and a wide circular to
ovil cluster of tuberclelike pores surrounding the opening: abdominal spirncles
in eight pairs, openlngs nearly ns large us in thoracie, with bund of pelygonel
pores within and cluster of tubercular pores around the opening, but wlthout
bar, posierior pudr very close to anal opening; derm with peculiar unequally

ra. 2—&tigmucoceug asper, preedult female: A, cast skin, outline, X 12; B, anal tube
with atteched derm, X GO, with details of strueture of inferual branch, X 1,500, and
af derm plote, % 230: O, thoracle {left) and nbdominat {ﬂght} spicacles, R
I} obdomingl spirncle, X 230; E, derm pores, ¥ 1,600 b, derm spine, X 650 ;
“rt%bx 650.;: 11, derm spine, X 530; [, derm pore. X 1,300; J. spiracwar dlsk pore, X
1,5

biloculnr pores, with many of these invaginated, nt the ends of short delicate
tubes, and many showing faint transverse lines, dividing each loculus into half,
these pores in two distinet sizes, and with nunerous simple disk pores, simliar
to those arpund spiracular cpening in the cireular plate surrounding the anal
opening; without traces of loculate disk pores at all resembling any of the
usuni types; derm with numerous, large, rather stout spines, shorter in the
midventral abdominal area, sbundant over the whele derm except the anterior
ventrul region; with n ¢omparatively few small, short sefne, and with even
fewer and sinaller hairs; anal tube lurge, of very peculiar form, eylindrical,
with wide band of apparently simple pores near inner eud and a series of
large tentacles, suggesting those of n sruid (six to eight in anwmber), pro-
truding inte the body cavity, each tentacle bearing numerous approximately
circulnr simple disk pores; ventral cicatrices not observed, apparently wanting,

Larwr—Not known.

Adult male—Not known.
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The genus is now lmown to occur in southern Brazil and in British
Guiana, both included within the Brazilian subregion of the Neo-
tropical region.

Nothing is known of the life history of the single included species.

TRIBE XYLOCOCCINI COCKERELL

This tribe was established by Cockerell (I7, p. 275) in 1899 for
the reception of all of the genera other than Margarodes that had
been associated together to form the subfamily Margarodinae. As
here restricted, it includes only the genus Xylococcus and another
closely related but only recently described genus.

TRIDAL CHARACTERIBTICS

Habit.—Llving during the growing perlod in cavities in the bark of the host
or in hollow pits forimmed ot the twiz axlls, Adult female sometimes emerging
for oviposition, sometimes remaining and ovipositing inside the cell ln which it
has developed.

Adutt female—Body rather elongate ovate or elliptical, membrancus or with
the posterior apex of the abdomen more or less heavily chitinized; sntennae
eitlier reduced to smalt cylindrical stubs or elongate, normally nine-segmented,
in either case with four sensory pores near base or on second segment; legs
reduced to small globular or undifferentiated appendages or normally developed,
the trochanters in the last with arourd eight sensory pores on each face, claw
with dentfcle, elnw digitules acute and not attaining claw apex; beak present or
wanting or more or less developed ; theracic spiracles with or without bar, with
disk pores within atrium, definitely smaller than the abdominal; abdominal
spiracles In eight palrs, with disk pores within atrivm ; derm disk pores present,
some simple, some muttilocular disk; nosl tube well developed, with ring at
tnner end.

Intermediate female.—Tribal chuaracteristics agreeing with those glven below
for this stnge of the genus Xylococcus,

Larve—Tribal characteristies agreeing with those given below for this stage
of the genus Xylocoecus.

Adutt male—Tribal charaeteristics agreeing with those given below for this
stage of the genus XFlococculus.

The adult females of Xylococcus and of the genus here character-
ized as new, Xylococeulus, are very distinct and may be easily sepa-
rated by the key that follows. No certain basis for separating the
intermediate female and the larval stages has been discovered thus
far, and no characters in the adult male that can be considered ns
of significance. :

The known distribution of the two genera included here touches
the European and Manchurian subregions of the Palaearctic region,
and the Californian, Alleghenian, and Canadian subregions of the
Nearctic region,

Fhe life histories of the members of the included genera are rela-
tively well known. With one species the life cycle is claimed to
require & three-year period for completion.

KEY T0 GENERA OF XYLOCOCCINI
ADULT FEMALE

a. Antennae reduced to short unsegpmented tubercles; legs reduced to slight
bulges, or, at most, to small, nearly hemispherical tubercles,

Xylococeus

aa. Antennae fully developed, elongate, normally nine-segmented; legs well

developed, the parts fully formed . Xylocoeculus
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The larvae of these two genera do not appear to be separable, The
intermediate stages are likewise very similiar, and no certain basis for
segregating them generically has been obtained from the study mate-
rial examined,.

GexvUs Xyrococcus Low

(Figa, 3, 4, and §)

Xylococcus was established as a genus by Franz Low (118, p. 271,
274) In 1882 as u result of his studies on an Austrian species, also
described as new by him in the same paper under the name filiferus.
The present-day conception of the genus is based almost entirely on
the worl of Hubbard and Pergande (200) who discussed at length
an American insect which they assigned to Xylococeus. Through
the kindness of F. Maidl, of the Natural History Museum of Vienna,

Fro. 3—Xylvcoccus fliferua, sdult female: A, outllne of bod , dotsal and ventral, wlth .
readult derm plate still atteched, X 17.5; B, antenna, ¥ 2 03 C,Jeg, ¥ 230; D, spine
rom prendult derm plete, X 165 ; B, thoracle sgimcle. X 230; B, anteerlor body setae,
dorsal (D) ond ventral (v), X B60; 3, abdominul spiracle, Xx ."230; H, slmple derm

pore, dorsal, X 1,500 ; I, multllocular derm pores, ventral, X 1,500: J, seta from fold
near pnstor[or and of fmdy. X 650; K, posterlor ventral body seta, X 650

examples of Low’s own specimens have been received and studied
and it is therefore now possible to redefine the genus in relation to
the North American species commonly assigned to it. On the basis
of the generic concepts accepted in this paper, it seems best to group
the American species in another genus distinet from Xylococeus.
This is characterized later.

GENERIC CHARACTERIBTICE

Habit,—As given above for the tribe, in part.

Adult female—An elongate to elongute ovate sae, broadened more or lesy
unteriorly ; posterior apex of body elther retalnlng a chitinized cap from the
apex of the preadnlt cast skin, or itself distinetly chitinized and somewhat
wrinkled ; antennae developed ns short, unsegmented, membranous to definitely
chitinized, cylindrieal tubercles bearing sensory and other setae ot apex and
four tiny sensery pores toward base; leps reduced to more or less obviously
developeld small protuberances from the derm, these appearing as unchitinized
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#0lds or as globular chitinized swellings, apparently bearing a minute claw at
apex of each; bemk present or locking, it the frsi, small, one-segmented,
bearing about four aplenl setae; thoracic spiracles smaller thag abdomingl,
withiout or with g small navrew Lor, with an internul pore collar; abdominal
spiracles in eight pairs, each relatively large, with long tube and an incompletely
double band of asymmetrical, bilecular-center, muliilocuiar disk pores close
to inner end, the apical pair close to anal cpening; derin bearing multilocular
disk pores having centers varying from oval to quadvilceaiar and usually num-
ergus {arcund 10} locull, these pores more abundant posteriorly, particularly
in the genltnl region; in sddition with numerous simple, cireular dislkk pores
{possibly ventral cicairices?), these more abundant and larger on the inter-
medinte srea of the body than posteriorly, much less abundant than the loculate
disk pores except anteriorly; derm anteriorly with minute sefae get in Hat dDases,
these gradually incressing in slze posteriorly, some close to the posterior apex
quite st und stout; anel opening obscured iu genotype, in other species apical
with o short, stout tube with ring nt inner end; no ventrai cieatrices. {See
unler disk pores.)

Fig. 4 —Xylococous filiferes, preadult female: A, outline of body, ventral, X 17.5; B,
penk, X 4230; C. large simiple pore, X 1,500; IN, eotesna, X €005 E, thoracic apirecle,
» 230 I8, abdominal spirachs, 230 ; &, muttilocalar disk pove, X 1,508; H, anni tube
nnd adjacent region, X 168

Intermediate female (preadunit) —Ovate to distinetly top-shaped, broader
anteriorly and usunily distinelly navrowed to posterior apex, derm usually faintly
small asreolate, increasingly more strongly chitinized toward posterior apex
of hody, the mren arvcund anal openimg heavily chikinized; antemnae reduced
to flat oval plates bearing severcl setae, some stout, senmsory; legs entirely
incking ; beak small, somewhat elongate eonical, probably without apical setae,
apparently one-segmenled; thoracic spiracles much redueed, distinctly smalier
then abdominal, me bar developed, no disk pores within atrium; abdominal
gpiracles in eight pairs, each relatively lorge, elongate tubular, with a band
of muititoenlar disk pores near inner end, the posterior pair close to the anal
opening : derm pores of two types presenf, one muitiloeular disk, nsually with
biloeular center and numercus loculi, the cther larger, simple disk pores, closely
resembling ventral cieatrvices; derm at posterior end of body with some stiff
setae seb in fint bases; setae elsewhere, if present, small, inconspicuons; no
spines or hairs observed; anal opening apical or subapieal, anal tube of moder-
ate lenpth, the inmner end and normally also the intermedinte portion with
circies of wax pores set at the inner ends of chitinized invaginated ducts, these
rows stageered and overlapping and producing o thick-walled hollow wax fube;
no ventral cieatrices. (See under disk porves.) Barlier stages in general
gimilnr to that already described.
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Lurvg.—As wounted, upiformly short elliptieal, posterior apex heavily chiti-
nized, graduglly less xo suterviorly, the whole derm in early lorva minutely but
densely papillate; nntennae placed close together, buf not contiguous, af
auferior upex of head, short, stout, six-segmented, intermediats segments nar-
row, apical rounded but hardly larger than first or second, bearing some
stouf sensory setae, second with a single sensory pore; legs of moderate size,
bearing o few slender setae, tarsus neuriy egual to fibia in leugth, trochanter
with fwo pairs of sensory vores on each face, claw slender, curved, with
distinct denticle, claw digliules slender, distinetly knobbed at npices, exeeed-
ing tip of cluw; beak uncertain, spparvently small and poorly developed,
framework of mouth parts large, conspicuous; thoracie spiracles aobscure,
smuiler than abdominal, with faintly developed bnr and one disk pore at open-
ing of each; abdominal spiracles in eight pairs, the posterior close to the

6. 5 —Xplocoecus flliferus. larvn: A, outlite, dorkal and vemtral, X 11i; B, autcnna,
X 4680 C, juvaginated bilocular disk pore, X 1.500; I}, lag, M 230; E, tarsal claw,
¥ Ua0: ¥, thoracie spiracle, X 1,000 G, bhody setae, dorsal (p) and veatral (v),
HoGau; II, shuple pore with disk pere and seti auljucent, » 1,500 I, openlng of
abdominal spircte, X 15047 J, multiloealu disk pore, X L1500; K, single ventral
clentrix, X 1,600 ; L, abdaminal spivacle, X 1,500

anal opening, each slender, elongate tubular with one disk pore in opening
and deeply invaginated cup at inner end; derm pores ineluding multilocular
disk, with simple center and 7 to 12 loculi, and large, more or less deeply
invaginated, Lilocular pores, both of these types in marginal and submarginak
rows on gbdominal segments; derm anteriorly with some scattered minute
gsetne, thie margin and posterior end of abdomen with a number of stout
spinelike setne, particularly around amal opening; ne spines observed. perhaps
4 few minute hairs with strovgly expanded bases present ventrally; with
a sgingle pair of short, stout apical setae, bhardly more than one-eighih the
length of the body; anul opening apical, surrounded by & thin protruding
chitinized collar, anul tube stout, not very elongate, inner end with Lands of
tubular pores corresponding to those of intermediate stages; veutrul cieatrices
{presumably)} in o single median ventral row varying from two Lo seven
in nomber, on oceasion showing fairly plainly narrow lines dividing each
inte two, three, or four large segmonts.
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Adult male (based on jeponicus ouly).—Very closely resembling that of
XNylocogeulns ; differing in two observed respects not positively known to be ot
generic signifiennee: Antennue distinetly more slender and more elongate;
penls sheath with o stout fransverse quudrate section at buse, with the taper
gtarting from this vather than directiy from the bassl angles.

Two species are definitely included in Xylococcus according to
the present arrangement. These are the genotype filiferus Low
(218, p. 871) from Austrin and X. japonicus Oguma (I53a, p. 101),
proposed as n new name for the preoccupied X. ani Oguma (1563,
2. 77}, from Jupan. Probably a third species, X. napiformis Kuwana
(206, p. 1), also from Japan, may be retained in the genus with
propriety, but no examples of this insect have been available for
examination. The two definitely included species agree in the con-
spicuous reduction of legs and antennae in the adult female, but differ
yather strikingly in some other particulars. The adult and preadult
stages may be separated by the following keys.

KEYB TO FPECI¥S OF XYLOCOCCUS
Adult female

¢. Antennae distinctly chitinized cylindrical tubercles; legs distinetly chitinized
globular protuberances; posterior upex of body more or less definitely
chltinized japonicus Oguma
ga. Antennne not distinetly chitinized ; iegs represented only by slight unchiti-
nized bulges in the derm ; posterior apex of body remaining membranous,

but usnally with {he chitinous plate from the preadult adherent.
fliferus Liw

Preaduit female

g, Posterlor apex of body with 2 ecirenlar piate bearing heavy protuberances
and surrounded by a “UVreaking joint” permitting lts detachment at
maturity, this to one side of the ana) opening, not around it__filiferus Livw

g¢. Posterior apex of body, while heavily chitinized, without any such detach-
able ¢irculir plate japonicus Ogumn

The seasonal history and habits of the Japanese insect have been
discussed in great detail by its describer. The important factor
in this connection appears to be the three-year life cycle, with eggs
hatching in the spring, Iarval growth till fall, first molt at this time,
the second stape continuing through the first winter and the whole of
the second year till the third spring, wheu a molt occurs and the
third stage is veached, and growth occurs during this stage till the
end of August, when adult females auppear, and after copulation lay
eggrs during Septamber within the cell inclosing them. These eggs
hatch the following spring.

This lite history, which was shown to have assisted in the produc-
tion of the cell in the bark inclosing each insect, through the growth
of successive layers of plant tissue around the permanently fixed
individual, would seem to be a more logical expectation in the case
of the species here assigned to Xylococculus, which develop similar
cells, than is the annual cycle implied in the published information
on these species,

GExXUS NyYLococCULUS MORRISON
(Pl 1, B, and figs. G, T, and 8)

This genus was recently established by the writer (136, p. 101}
for the reception of the North American species that previously
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have been sssigned to Xylococcus. The genotype is X. detulae Per-
%mde (100, p. 18, 19}, and there are included here in addition afani

lorence (54, p. 158), maerecarpae Coleman {37, p. 198), and quercus
Ehrhorn {48, ¢ $11). The paper by Florence (54) constitutes an
extended contribution on the included species, and this has been sup-
plemented by certain brief comments by Ferris (81, p. 709} on the
validity of some of these species. The guantity of material avail-
able to the writer is insufficient to permit any pertinent remarks on
this subject of species validity and this question must therefore
remain as left by Ferris.

G

Fie. 6—Xplococcuinn betulac, ndult feragle: A, outline of body, ventral, X 12; B, an-
tenna, X 40; C, hyr, 0 503 D, ventryl multilocular disk pore, ® 1,500; E, snal tobe,
= 145, F, thorecic (alove} wnd nbduminal {below) spiroeles, X 120; B, body setae,
dorsal (p} and veptral (v}, X 630

GENERIC CHARACTERISTICS

Ifabif—As riven nbove for the tribe.

Adult female—When fuily distended, elongate elliptical, sides nearly paratlel
derm whoily membranous; nntemmie well developed, normally nine-segmented,
the three hasal segments forming an enlarged trancated cone bear.nig the remain-
ing sepments nt the npex, second segment with several {four) sensory pores,
apical segment with some distinet]y stouter sensory setue; legs well developed,
the trochanters with severad (about eight) sensory pores on each fuce, the
etue sitil or slender, not tending toward stout spinelike, tarsus somewhat
obscureily but deflnitely Ewo-tegmented as in Stigmacocens, claw moderale in
size, curved, faintiy denticulnte within, claw digitules approaching but uot
uttaining cluw apex, tins not knebbed ; bonit and mouth parts wantiug to fully
developed ; tharacie spiracles spnil, poorly developed, with slightly developed
bar, not wo large as the ahdominal, but with a collur of disk pores; abdominal
spivacies reinfively large. elongate tubulnr, with distinet bhand of asymmetrical
muitilocutar disk pores cluse to inper end, in eight pairs, the pesterior close
to anad epening: derm pores of two types, smal multilocular disk, with stomle
te gquingteloctlar center and numercus smadl marrinal loculi, and romewhat
Inrger, ¢ renfar disks, sometimes showing very indistinetiy the narrow dividing
lines of the camparable pores of Htlgmacoceus; both sorts of pores more
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numerous toward the postervior apex of the body; derm without spives, the
setne slender o slout and distinetly spinelike, put with narrow basal collar;
1o hairs obscrved ; ansl opening apical, aonl tube short, slightly chilinized.
inper end with o narvow, slightly chifinized ring; no ventral cicatrices observed,”

Jutermedivte female (preadult) —Usually ovate to elongate ovate, broader an-
teriorly: derm somewlbat membranous cnteriorly, usually faintly and minulely
areplute, inereasingly more densely and move stropgly chilinized toward pos-
terior apex, sren arovnd anal opening heavily chitinized ; antennae reduced to
it lnvaginated piates bearing several selze, Including some stouat, sensory
fegs entively lacking; beok small and short, structure uncertain, probably cone-
segmonted or, af most, indistinetly two-segmented ; thoracie spiracles much re-
duced, smalier than abdominnl, bar not developed, not accowmpunied by & disk
pere collar: abidominal spirneles in cight puirs, relatively large, slongate tubnlar,

M, T—XNiocorenivs belptae, prendult female: A, ouwtlloe of bedy, ventrnl, X 30: B,
benl, ¥ 120: €, pntenna, serfoce pod sectlon, X 230: B, thoracic spiracle, X 120
(almve} apd ¥ 230 {Lelow): E. nbdomivon) spireele, 3 120 (above} and X 230
(below) 3 I', portlan of derm showing preolntlon, ¥ 530 (3, dorssl simple disk pore,
X 1.50¢; 11, ventrel simple disk pere: X 1,500; I, bitoeulur center multtlocular disk
pore, X 1500¢; J, Pergabpde’s * hrownish organ' X 280: K. anal tube and lmumedi-
ately wdjacent spirncles; X 120 L, ventral geta, X 640, M, submurginnl seta, X G530

wilh double band of asymmetrical mulfilocular d¢isk pores nesr inner end,
posterior pair close to anal opening; derm pores of two fypes present, one
nruitiloenlar disk with numerous locull, mostly circular with rounded to oval
bitocular center, these, in one species at least, af the inner end of short imvagi-
nated fubes, und the other simple circular disk pores, closely resembling ventral
cieatrices, these most numerous on the posterior portion of the body; dermn on
posterior apex of body, immediately surrounding nnal opening, with a few
stif? spinelike setae set in flat boses, setae elSewhere small, inconspienous; no
spines or holrs observed; anal opening apical, anal tube of moderate length,
the Imer end and normally aiso the intermediate portion with clreles of wax
pores sot at the inner ends of chitinized invaginated ducts, these rows staggered

B Thls stafement npssumes that the se-ealled clreuiny simple disk peres have been gor-
rfcti)'] (ieflne] &g pores) In appearnnce they closcly resemble small clrcolar ventral
cleatrlees.
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and overlupping, producing n thick-walled wax tube; no ventral cireatrices.
{See under disk pores.y® Earlier singes in general very shmilar to that just
deseribed, smuller, pores, ete., less abundant,

Lurse—Apparertly identieal with that of Xylococeus in all important char-
nclers, apparently even withoot definite specific churacters to separate these
larvue from those of Nylocoguns,

Adult male~—Cf (he usuuxl elongate shape, antennal bases placed close
topether ot apex ¢of head, the intermediate uren straight or coneave in outline,
not eonvex-trinngular; both dorsal and ventral aspects of head apex swith
moedian chitinlzed stripe; antennal segients beyond third eylindrical to very

Ve o
e LN
;,"'(,;”;.l"“ *aTyu

»
7
7 i

F. 8.—Xplococcntus botulag, ndult male: A, antenne, ¥ GO B, tarsos and claw, ¥ 145
C, bhend, dorsald, X 115 I}, log, X 60 E, domal derm dlsk pore, X 1,500; F, halter,
X 1203 G, wing, ¥ 17.0; I, apex of abdomen, dorsal, X 73; I, penis shenth, ventral,
® 120 7, stugic tubular maitiloeular pore from ebidominal bands, ¥ 1,500 K, abdomi-
nal spiracle, X G305 L, venteal setst, ¥ 6503 M, dorsn) setne, X 650

faintly clavate, irrepularly notdulose, the setace not in whorls, the segments
fronn the third on gradunlly decreasing in length, apieal shorfest; legs moder-
utely slender, the trochanters with numerous (around eight or more) sensory
pores on each face, the tarsus rafther Jistincetly two-segmented, ¢law falrly
stout, enrved, roughened or faintly demticulute within, the digitules short,
acute, not even approaching the claw apex; wing rather narrow, costal com-
plex not continued to wing tip in sperimens examined, with an apical diagonal
veln rumning parallel to apex of costal complex, then bending down ani eon-

W Pergmnde’s M brownist organ ' (07, p.o 23 s obeeevable, and appests to be loented In
the replon of the genital openiog of the aduit. Its function i3 not kvyown: in addition
to the posterior armis there Is present anterloriy an clongate doet with clavate end.
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tinuing almost to wing spex, this opparently {be radlal sector of the Comstock-
Needham system, basul dlagonsl vein short, dingonal light foids present, incon-
spicuong; hnlteres somewlhat expunded, apices each with several (four or more}
long curved sctae, these not disfinelly knobbed at tips; ubdomen parallel-
sided ; with fairly large, brownish, chitinized, transverse segmentsl plates
dorsally and venlvnily; no fraces of apienl or lateral tassels, preapleal and
preceding segments dorsally with transverse bands of conspicuous, lorg tubnlar
ducls producing a “tull ” of secretion; penis shenth truncate anterioriy, stout
eoilenl, tapering nearly unitformly, spex rounded, ventral valve somewhat curved
dowmward and somewhut expanded ot i, penis itself  floshy,” pearly as lony
as the sbdomen, beering numerous sleuder and o few stout spines; ebdominal
spirgeles in eight pmirs, each opening through an inconspicuous ring; derm with
the usani maie type of quadriiceular or quingueloculnr pores in addition to the
fongr tubulnr dorsal pores inn-two ¢lusters, these lust with internally crenulated
wall, and apparently corresponding loculi at inoer end; derm bearing small,
rathoer stiff setne only.

The certainly known distribution for the species here considered
as Xylococeulus includes only the northern part of the United States
and California,

The various stages of the known species have been worked out in
much detail, and ave described in the papers already cited. Curiously
enough, no statement seems ever to have been made regarding the
length of the life cycle, a matter of some interest in view of Oguma’s
observations on the Japanese species attacking Alnus, where a three-
year ¢ycle is claimed. By implication, a one-year cycle is found in
the North American species of Xylococculus according to the papers
of Hubbard and Pergande (100} and Florence (54).

As previously stated, the available material is not sufficient to per-
mit an attempt at keys for the separation of the different stages of
the species which have been assigned to Xylococculus.

TRIBE MATSUCOCCINI MORRISON

Established during the year 1927 (136, p. 10I), this tribe con-
tains the single genus Matsucoccus Cockerell. The characterization
given below for this will serve adequately to define the tribe as well
as the genus itself.

Gexvus Marsvcoccus CoCKERELL
('L 1, ¢, and 8gs, 9, 10, 11, and 12}

Matsucoccus is a generic name applied by Cockerell (28, p. 56)
to the insect described by Kuwana (703, p. 91, 105, p. 209) as Xylo-
coccus matsumurae. Since the publication of the original description
of the genotype, two new species have been described Trom the Ulrjxi ted
States, and the genus has been treated in detail by Herbert (97, 98).
A generic synonym Is Americoccus, erected by MacGillivray (119,
. 78} for one of the species, fasciculensis,

GENERIC CIACTERISTICS

Irabit —Living, so far as is now known, only on specles of Pinus, the habit
varying, one species living during the growing period exposed on the needles, one
within the hdividual needle bumdles, und one within flat pustule gulls on the
twigs,

Adult female—Beody elongate, somewhat broader near the posierlor end:
dern: menthbranous throughout | antennag pliaced close together nt anterior apex
of hewd, not quite coutlgucus, nine-segmented, the two busnl enlurged, very
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iacompletely chitinized, segment 2 witly three small sensory pores, the remainlng
segments distinctiy broader at distel murpgino, and those beyond the fourth or
fifth bearity & puir of very stout sensory setae in addition to slender setae,
apieal sepment aimost conspicuously truncate, nil beyond second rather distinetly
retlculitte or imbricate-reticulnte; legs stout, the parts not fused, and learing
a few small setas, trochanter with several {five to eight} sensory pores on each

MG, D.—Mutstcorors mafeymurae, adult femnle; A, outilne of bodr, ventesl, X 50;
1, Eint dermul areelation towsrd posterior apex of body, X 1,500; (&, leg, from
Amerjern spechinen, X 120; D, spirneles, therzele gbove, surroundsd by derm areocin-
tions, nob pores, mund nbdomina! below, ¥ 280; I, disklike simple pore, X 1,500;
F, bilyetcinc-center mulllloculnr disk pore, ¥ 1508 G, sume, optical section, x 1,506 ;
H, antennn, from Amerlean specimen, X 128, I, poeterior ventrel petn, X 658; J,
anterivr seig, X 050; K, submarginal geta, X G50

fuee, tibiz vsually somewhat curved, farsus rather distinetly two-segmented, the
basal segment short, elnw stout, curved rather strongly, bearing two large
digitules, these strongly kncbbad and definitely surpassing the apex of the claw;
framework of mouth paris present or wanting, bDeak, at most, represented by
small liplike protuberaiices between nuterior coxne; thoraclie spiracles set well
out near margin, opening circular, without bar, without pores, of moderule size;

T1200—28——di
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abdoininal spiracles in seven palrs, the anterlor missing, smaller than thorncic
but quite evident, each with civeulsr opening, without disk pores; derm pores
of a single general type, dizk with bilocular centers nnd usually, but apparently
pot alweys, with ving of leculi around this eenter, these loculi when pnwesent as
many as 16 in nuboer, the pores or their eenters invaginated te very deeply in-
vaginated, setunlly tubular; derm, at least In the abdoeminal region, with trans-
verse rows of cirenlar, appavently diskiike simple pores, these strongly re-
sembling smnll ventenl cientrices ; derm with some setae of moderate size in ven-
tral segmental rows on abdomen, and with smaller, but put minute, setne on
hotly surfaces; nnal tube not definitely deyveloped, not located, possibly present
and very delieate and membrancus with apieal opening; ne ventral cieutrices.
{Be: under pores.)

fMitermedivie female {(preadult).——Stout elliptical, nearly gireular to elongate
elliptieal, or somewhat elongate-ovoid; derin more or less distinetly chitinized
andd Lbrown at maturity; aotennne appurently, and perhaps actually, ineking;
legs whelly lacking: beak slightly developed, one-segmented; thoracic spiracles
without bar, moderute in size but conspicuous, due to prerence af o well-devel-
opoed circular pore plate or large multilocular disk pore inside the opening of
ench; gbdeminal spicacles in feven pairs, the anterior lucking, bardiy differen-

Fic, I0.—JXulsucoccus motsumuorae, proandult female: A, oulllme, ventral, ¥ 00
B, beak, probalbly dlsteried, X 650 : €. thoracle spirncle, with disk pore phlte,
>l< l.wlgc, , abdominal spirnels, X 650; B, small section of derm showibg areols-
tlon, _lb-u

tlated in sitppearnnce froan the thoracie; body without other pores and apparently
witliout setag; annl lube small, not or hardly chitinized, often not to be located;
ng ventril cicatrices.

Larve (based chiofly on genotype) —DBody elongate elliptical, more or less
attenunted af extremirties; derm membrnous; sntennae uswilly nearly contigu-
ous ut nnterior apex of head, six-segmented, the third and {fifth very short, others
elongate, the fourth and sixth bLearing stout sensory setue, the sixth with a
much smaller, constricfed, terminnl prolongation, set off and almost appearing
as 1 distinet gegment; legs stount, the anferior glightly larger than the others,
trochnuter incompletely separiated from the femur, bearing a single relafively
long seta, and apparently two sensory pores on each face, remaining parcts with
very [ew setae, claw slender, only slightly curved. clioy digitules slender but
distinetly knobhed at apices, definilely excewding tip of claw, 1o claw denticle;
framework of mouth parts inrge, beak small. one-segmented, very stout conieal,
placed oppesite middle legs; thoravie spirncles small. poorly developed, without
trace of har; abdominnl gspirgeles in soven puivs, about the swne =ize ax thoracie
but much more conspictous, opening through small chitinized marginal tubercles,
none of the spiracies in oty way associnfe:d with definitely formed disk pores;
ne iderm disk pores present: with a puir of apical setae about one-sixeh the
lepgtlr of the body, this palr aceompanied by ancther mueh shorter, but still
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evident; ubdomen, nt least, with a submargingl row of small cireninr disks,
these possibly the bases of minute setae; anal opening very obscure, not cer-
tainly observerd, apparenfly small, precisely apical nnd withoot clirinized tube
or other internal evidence of its existence; no traces of ventral cleatrices.
Aeliedt male (genotype only) . —O0 the nsual elongate shape; antennae placed
close together, the head Lardly expostd between them, the two basnl segments
very stout, the remajnder elongnic, slender, eylindrical ov slizhtly larger to-
ward tips, 10-seymented, ench segment bearing severul slender setae; head
short and compound cyes large, giving the hend a transverse appearance,
ritthier than the usual fguadrate forwn; legs slender, trochanters with about
three zeugory pores on eieh face, (he parts, partiealarly the tarsi, more or
tess distinetly imbricate or imbricate-reticulate, tarsus one-segpmented or, per-
baps more properly, indistinctly twe-segmented, Lhe short basal Segment sep-
wroled culy by a dlngonal impressed line, ¢law fuirly stout, the apical portion
rather strougly curved, no denticle, digitules large, strongly knobhed, the tips
plainly exeeeding the apex of the claw; wings elongate, narrow, the costal com-
Mex continued to the wing apex, the single dingenal, if correctly interpreted,
nrising rather cleose to the wing baze and contivuing dowr the approximate

e, 11 —AMufsucoccus malsumtrae, Inrva: A, outllne, dorsal And venteal, X 120
I, anfepnn, ¥ 850; €, dorsal seta, X 140O; D, leg, X 850; E, besk,  G30;
¥, gbdomlnal spleacte » 1,600; G, thoracie spirele, X 1,500

middle line of the wing to its apex, here practically joining the apex of the
costal complex, the posterior Iight fold, again if correctly identifled, arising
very close to the wing buse, running sharply diagenally to the wing margin,
cutfing off an aunnl lobe; halteres slender, brondest ut apex, pearing liere several
(alout six) long, slender, curved setae with very slightly knobbed tips; abdo-
men membrancuy, with a few sinall chitinized patches dorsally, these not at all
conspicucus, with no suggestion of apieal or marginal lobes, with a single trans-
versely oval cluster of elongate multiloeular tubular pores dorsally vear the
apex of the abdomen; abdominal spiracles not very evident, apparently with
seven pairs; with a few very small setae, these hardly evident; penis sheath
Irroad at base, tapering strongly, then gradually to p slender eonical, somewhat
rounded tip, lower valve slender, elongate, protruding beyond the tip of the
sheath proper, and strongly curved dewnward; with a fleshy penis of uncertain
size,

The present known distribution for the three species now assigned
to this genus includes Japan and the eastern part of the United
States for the genotype, and the western part of the United States
for the two others; so, by regions, the distribution stands as the
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Manchurian subregion of the Palaenrctic region, and the Californian,
Rocky Mountain, and Alleghenian subregicns of the Nearctic region.
Whether the distribution exhibited by the genotype is the result of
natural influences or of introduction by man inte a new region, and,
in the latter case, which region is to be regarded as the true home
of the insect, is still a wholly unsolved problem. The insect appears
to be widely distributed slong the Atlantic seabourd of the United
States, in some cases under conditions that suggest that it may be
regarded as indigenous to that area. The writer inclines toward the

P, 12.—-Maelsncoccus molswmurae, adult mele: A, apex of abdomen, dorsal, X 120
B, e, X 60; C, ventral abdominal seta, X 650 ; D, tubular mulitiiosnlar pore from
abgoninnl cluster, from above, ¥ 1,500; E, head, dorsal, X 120; F, antenna, basal
sogments, X 60; G, tarsns and claw, X 230: H, halter, X 230; I, small portion of
wing showlng pseudonet venation; J, wing sl'lowlng shape gnd vengtlon, ¥ 20

hypothesis that it is native to America but that it was introduced
into Japan and has become established there,

While the life cycle of the included species appears not to have
been worked ouf in detail for any of the species, Herbert (97, 95)
has made several suggestions regarding its probable course. He be-
lieves that there is 2 single generation annually, with larvae hatching
and settling in the spring, relatively rapid growth to the adult female
stage, and overwintering in the egg stuge.

The three ineloded species are the genotype, matsumurae (Ku-
wana) (103, p. 91; 105, p. 209} from Japan and the esstern part of the
United States, acelyptus Herbert (98, p. 15} from Idaho, and fescicu-
lensis Herbert (97, p. 157) from California. The male is known
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only in matsumuree. Various female stages of all the species have
been described. These may be separated by the following keys which
have been derived largely trom the published work of Herbert (97,
98). Kwwania pini Green (79, p. 34; 80, p. 1I72) is identical with
the genctype.

KEYS TO SPECIES OF MATSUCOCCUS
Adult female

a. Derin pores near posterior spex of body with large bilecular center with a
civele of small loculi surrounding the ceuntral palr; antennae with a pair
of stout sensory setae on the sixth and foliowing segments.

matsumurge (Kuwnna}

uea, Dermt pores near posterlor apex of body large bilocuiar, but without the
acrompanying eirele of loculi,

b. Antennue with a pair of stout semsory sefee on the sixth and follow-

Ing segments_ acalyptuy Herbert

bbb, Antennae with a puair of stout sensory retge on tie fifth and follow-

ing semments__ - fasciculcnsis Herbert

. I'nfermediate femals

g. Body nearly cireulnr in cutline or nt least very breadly elliptical; Iast four
prirs of axinlominal spiracles forming an scute angle with the surface of
the bedy nt point of attacliment; found within gall-like pits beneath bark
of twigs of speeles of Pitus matsumurge (Euwana)

aa. Body clongate elifptical or somewhat elongate oveid; abdominal spirvaeles
not as above; not living withln gali-lke pits in host twigs.

b, All of the spiracles forming an acute angle with the body surface at
point of attachment; living Insidle bundles or fascicles of needles of
specles of Pinus but not enusing any marked abnormal growth.

fasciculensis Herbert

bb. All of the spiracles perpendlenlar to the surface of the body at point of
attachment ; living exposed on hesdles of speeies of Pinus.

aculypius ITerbert

Lareve

. With tiny uipples alternating with spiracles glong margin of abdomen ; bases
of antennge almost eontignous fasciculensiz Herbert

aa. YWithout such marginal nipples alternsting with the abdoiningl spiractes.
b, Bases of antenuge almost contipuous malsumuree {Kuwana)
b, Bases of antennae reiatively widely separated acalyptus Herbert

SUBFAMILY STEINGELHNAE MORRISON

This subfamily has just been established by the writer (136, p. 161)
for two peculiar genera, one Palaearetic, one Nearctic,

SUBFAMILY CHARACTERISTICS

Ifubit.—S0 far as known, developing unprotected on the host. Female seeking
protected situntions for oviposition.

Adull femute—Body very eiongate eilipticnl or slightly hroadened behind;
derm pembrinous; antennae well developed, with bases contiguocus at apex of
head, seven-segmented to eight-segmented, apical seginent only with sensory setae,
second segment with a single sensory pore; legs well developed, trochanter with
two sensory pores ob each face, farsus onesegmented, claw without denticle,
claw bhearing several (6 to 12} stout knobbed digitules, these exceeding apex
of eluw; benk and mouth parts present or wanting, the beak, when present,
very short conlieal, one-segmented ; thoracie spiracles with bar, without pores
withln atrium, definitely larger tharn abdominal; abdominal spiracles in six
pairs, these the gaterior ¢ones, without disk pores within gtrium or otherwise
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nssociated with each spivacle; derm with some cirenlar multilocular disk
pores, but without simple pores; derm wifhout spines, disks, or halrs: derm
setae reintively few; sual opeaing subapical, very stmple, anal fube wanting;
o ventral ciesirices.

I'ntermedicte female {based on ome genus only}.—DBody elliptical te ovoid,
more or less ehitinized at maturity; antennae redueed fo unsegmented plates,
beuring one or more sensory sefae; legs wanting; thoracie spiracies with bar,
without pores within atrium, without tiny setme on derm nenr opening; with the
gix unferior pairs of abdominal spiracles developed, these without peres within
atrivm; derm dizk pores wanting; body withour spipes, baivs, or setac; snal
tube subnpical, very small and inconspicuous; ne ventral cicatrices.

Luree.—Body elliptical or nearly so; antennue five-segmented to six-sep-
mented, with sensory setne on the apical segment only, the bages rather close
together nt vpex of hend: legs normal, claw without denticle, the two cluw digi-
tules kuobbed, exceeding apex of claw; beak inserted opposite middle legs, short
conical, one-segmented; thoracic spiraeles without bar, without pores within
atrivin; abdominal spiracles present in the six anterior pairs, without pores
within atrium; derm disk pores lacking; with a sinple pair of somewhat en-
iarged apieal setae; anat tube apleal or nearly so, very poorly developed ; ventral
cleatrices Incking.

Adult male*—Klongate, winged or wingless, thoracic chitinization developed
or not; apex of head not seute briween anlennal bases, ariennne slender or
stoul; compownl eyes reduced either to a single facet or fe a dorso-ventral row
of seven fucets; legs without Lifurcate setre, trochanters with few (iwo to
three) sensory pores on ench face, tarsus distinetly one-segmented, claw without
denticle, ¢lnw digitules knobbed, somewhat exceeding apex of claw; wings,
where present, nurrow, with elongate basal diggonal vein, costal complex taper-
ing indistinctly {0 wing apex, no apical diagonal vein; halteres narrow, with
two or three elongate, curved, koobbed setae at apex; penis sheath stout af
base, efiher tnpering to an ascute entire tip or with two very short, stout lobes
overlappiog at tips, the lower valve elongsie, sleader, eurving strongly down-
ward and extending well beyond the tip of the sheath proper; disk pores want-
ing or pooriy developed.

A single tribe is included in this subfamily.

TRIBE STEINGELIINI MORRISON

This tribe has been erected by the writer (1386, p. 101) for the two
generz Steingelia and Stomacoceus.

Troal CHARACTERISTIOS

The characterization of the subfamily, as given just above, serves
adequately for the tribe as well,

The distribution of the tribe, as constituted, includes, first, north-
western continental Europe and England, that is, the European sub-
region of the Palaearctic region; and, second, the Californian sub-
region of the Nenvetic region.

‘The Life cycle of the included forms is not accurately known.

IEYS To GENERA OF STEINGELUINI
ADULT FEMALE

a. Antennae normally eight-sempenfed —— Steingelia
ag. Antennge norinally seven-segimented Stomacoceus

{The intermedinte female stage of Steinpelia is upnknown.)

LARVA

it. Anfennace normnlly six-segmenfedd - Steingelia
aa, Antepnae normaliy five-segimented — Stomacoeeus

N Reg footnote 32, p. O7.
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ADULT MALE

¢. Winged; eyes composed of a verticul row of facets on each side of head;
Penis sheath very stout, the tip bilubed Steingelin

6. Wingless; eyes with a single facet; peuls sheath with an elongate, slender,
entire tip..— Stomacoccus

GENUB BTEINGELIA NASSANOW
{Flgs, 18 and 14)

First erected by Nassanow (739, p. 345) in 1908 for a single species,
gorodetsiia, the genus and species have also received extensive treat-
ment from Green {69, p. 197; 71, p. 175; 78, p. 268; 73, ». 115; 74,
p. 84; 76, p. 211), in part under the name Kwwanie britannica.

Fig, 18.—Stcingelie gorodetskia, adult female: A, ontline, ventral, ¥ 17.5; B, zntenna,
X 1155 C nnd Dy derm digk pores, X 1,600; H, leg, X 114; ¥, sectlons of derls
dorsal (o) and veutral {(v), near apex of abdomen, » 230 ; @G, nnal opening, > 105
H, claw 3 G30: I, thorncic nod abdomipal splracies, ¥ G ; J, the same, X 230;
K, largest dorsal () and ventreal (v) setoe, X 650

Although not a portion of its published history, it has been a matter
of much interest to the writer to note that Theodore Pergande had
indicated this insect as representing an undescribed genus as early
as 1898, on the basis of specimens from birch obtained in Prussia.

GENERIC CIZARACTERISTICA

Habit—As given in the subfamily characterization. _

Adult female—0f moderate length, but narrow, slightly broader through the
posterior abdominal region; derm: membranous throughout ; antennae contiguous
gt bage, placed nt extreme anterior apex of head, eight-semmented, the basal
segment mueh enlarged, very incomplefoly ¢hitinized, the remaining segments
tapering slightly, somewhat indistinctly Imbricated, apleal longest of these,
e¢longate ovoid, only the apical beaving stout, definifely differentiated sensory
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setae; legs slout, bearing a few setae, the trochanter ghort, with three sensory
pores on each faee, tarsus stont, ohe-segmented, claw stout at base, somewhat
carved, without dentlele, base of eclaw with several (about 12) knobbed digi-
tules, these surpassing the claw apex ; presence of beak sugeested by a few folds
betsveen anterior legs, mouth parts sometimes more or less developed; thoracic
gpiracles wlth cireular opening and narrow, elongate bLar, no disk pores in
intimnte nssociation ; abdominal spira:sex in the six anterior poirs, likewise with
circulay opening, distinetly smaller bu! stlll evident, not intimately associated
with @isk pores; derm pores of one type only, fairly numerous, but nowhere
crowded, in a cluster on head, in transverse segmental rows on the thorax and
abdomen, more numercus and more generally dlstributed at posterior apex of
body; derm. ventrally with some guite large setae, these nesr coxae and in

TFig. 14. —Stchmc!m porodetskig, ndult maie (bnsed on & eclmens identified by E. E.
Green) @ A, anten,n, ¥ 60; B, head, dorsal and ventral, 120 ; C, halter, X 230;
D, wlng’. *_ 60, E, second and third antennnl segments ¥ 230 ¥, tarsus and
claw, X 230: G, upax of nhﬁomen. dorsal and ventral, X 230; H, derm disk DoTE
iEro)m mmgina'l c]uster, X 1,000; I, leg, X 60; J, derm sctuc, dorgal {p) and ventral
‘ T

transverse segmental rows on the abdomen, and with additional, much smaller,
inconsp.euous setae on both surfaces; no spines or hairs; anal opening nearly
npical, small, circular, with only n small, short internal tube; no ventral
cicntrices.

Infermediate femanle—Not known.,

Lurpa.—No specimens nvailable. With the following characteristics nccovd-
Ing to published descriptions: Oval; antennae six-segmented, otherwise very
similar to those of Stomecocens; legs much as in Stomancoccus, claw with two
knobbed digitules; beak broad; thoracle spirncles well developed; abdominnl
spiracles obscure, if present; derm pores uncertain; with long lateral setne op-
posite anterior legs, and with palrs of fairly long apical setae; probably with
some minnte setae on derm; anal tube and ventrul eicntrives uncertain, the last
probably wanting, .
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Al male (based on spechnens determined by Green)™—OF the usual elon-
gote shope; antennve 10-segmented, placed c¢lose together at apex of head,
two basul segpents larpe, imbricate-reticulnts, remuinder elongite, sleuder,
nearly cylindrieal, somewhat nodulese, fourth somewhat the longest, selie :19t
nwerons or lonyg, fairly stout; compound eyes represented by a single, neurty
vertical row of seven large round fuecets on euch side of beud; ocellli present on
u slight protuberance behiond the second aod third of the dorsal fucets; legs
fairly elougute, (rochanter witlt three sensory pores on each funce, purts, except
tarsus, imbricated, this with Iarge reticulntions, distinctly one-segmented, cinw
stout, slightly curved, with two strongly knobbed digitules borvely exceeding claw
apex; wings narrow, hardly shaded, with basal diangonul only developed, this
not very distinet, but exfending well toward wing margin, costnl complex con-
tinned very viguely towawd upex of wing; halteres elougite, narrow, with two
te thiree tong, slender, broadly hooked selae at apex ; abdomen slightly expanded,
utesence of abdomingl spirdcles not demonstrated with certainty ; margin of
abdowmen on each side with seven small elusters of very fulntly loculate pores,
and with o aouch larger apieal eluster, compesed of nore distinetiy loenlute
porey surrounding u pair of elongate stout setne, as in Psendococens and other
genera; with transverse segmental rows of stout, moderntely clougate setue;
penty sheath Iarge, stout, nnd broad, anterlor opening very urge, apical sectlon
siaall, abruptly constricted, termiaating in two short, but slender, contiguouvs
prongs, ventral valve slender, curved downward, but short, burely exceeding
upex of sheuth, anterior hinged section likewise short, ventral derm imme-
diately anlerivr to shenth with a transverse chitlnized plute brosdly interrupted
medinlly ; most of abdominal segnents exhibiting transverse, indistluetly chitin-
ized plates, and mueh of sbdowmen fointly transversely lmbricated.

The single species included here, S. gorodetskia, is known from
the northern portion of the Europeun subregion of the Paluearctic
region, the political divisions including Russia, Germany (Prussia),
and England.

The life history is not at aull well known, and the intermediate

female stages still await discovery. According to Green, adult males
appear in May in Englund, and ovisucs are formed by the female and
oviposition takes place in June. Green also suggests that there may
be u prolonged period of growth in the intermediate stages.

GeNUs SroMacoccUus FEnrig

{Fige. 15, 18, 17, and 18}

This genus was established by Ferris (47, p. 375) in 1917 for the
reception of a much simplified margarodine form found in Cali-
fornia on sycamore. Neither the type species, plateni, nor any other
species properly assignable to this genus has as yet been reported
from any other loeality.

GENERI{ CHARACTERISTICS

Adult femuele—Small in size, body strongly elongated, somewhat broader
behind; derm membranous throughout; antennae seven-segwnented, bases con-
tiguous at apex of head, the busul segment much enlarged, very lncompletely
chltinized, intermedinte segment distinctly brouder nt apex than at base, apierl

“Although these mnles nre regnrded by Mr. Green as qulte certaluly helonglng to this
geous and epecles, the wrltet remnlog, alter extended study of hoth adult and {mmatuce
mile Biages, uhdecided 05 to their true stutis, The circumstuntlal evidence connected
with thele discovery strongly tavors Green's oglulun, but they have never been taken
actually mathyy with the adult females, and the morphological evidence, from present
koowledge, strongly favors the view thuat this mule ceccld is in reality thnt stnge of a
tepregentatlve of some other group of covclds. Uoforlunately, there iy no positive knowl-
vdge ny to the distinctive morphologlenl charncterisiles of mnles of otlier caceid famllles
nnd rubfumilles, ro ity status can best be considered as somewlat uncertaln pendlog the
acnuisition of additionn? data,
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Fio, 15.—Sivmacoceus plaient, aduit female: A, antenna, X 230; B, outllne, dorsal
gnd ventrul, X 00; C, disk derm pore, X 1,500; D, leg, X 230; E, spiracles,
thoracie above, abdomival belew, 050, F, ventral disk derm pore, X 1,500,
G, small body scine, nenr apex of abdomesn, dorsul {p) and ventral (v}, X &50;
H, longer ventral (v} and dorsal (p) setae, X 63

i, 1G.—=St{omacopcis platani, preadult femaile: A, outling of body, optieal sectlon,
» 103: B, antenoa, » 1,500; C, theraele spiroele nod adjacent aren, > 1,500
D, beak, ¥ 650 ; I, nbdominal spiracle and adjacent area, X 1,000
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nearly as long ag basal, but most slender of any, all segments except first very
feinfly imbricated, only the terminal with stouter and lurger sensory sctae; legs
rither short and stout, trochanter and coxs almest united, other parts dis-
tinct, tnrsus one-segmented, eluw stout, carved, beuring a number (about six)
of stout, distinctly knobbed digitules surpassing the apex of the claw; mouth
parts developed, beak hardly detinitely formed, at most one-segmented ; thoracie
apiracles of moderate size, opening cireular, with nurrow bar, with single disk
pore on derm behind opening of euch, nene within; with six puirs of small,

o, 17.—8tomacocens plateni, larve: A, ocutline of east skin, X 330; B, nntennnp,
X 030; C, thorneic spirnele, ¥ 1,500; D, abdominal splrucie. from mide, diagram-
matie, X about 1,500; B, sume, X 31,000; I, lex, » 530; G, long murginal seta
frow nenr antennu, ¥ 1,500

simple, incomspicnous abdomival gpiracles, these the anterior pairs, each open-
ing placed between two well separated disk pores, but these not obviously asso-
cidted with the spiracle; derm pores of a single multiloeular disk type, small,
with small circulur cenfer and four to six large loculi, more numerous towanrd
the posterior apex of the body; with pairs of relatively long and large setne
ventrally on heud, opposite each coxa, and near the median line of each abdomi-
nal zegment, in addition with a few minute setae hoth dorsuliy and ventrally,
these ovcurrity most abundantly toward the posterior apex of the abdomen;
without spines nud apparently without hairs; anal opening subapical, circular,
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suwrronnded by n slightly chitinized line, without definitely chitinized internal
tube; no ventral cientrices.

Intermediate female {preadult) —Small, stout, elliptieal, fluttencd, very slightly
chitinized at maturity; untennne reduced to finy oval plates, each bearing a
single sensory seta; legs entively lucking; Lenk barely developed, hardly defi-
nitely formed; thoriacic spiracles of modevute size, with circular opening, very
slender bar, and no pores, the derm uround ench spiraculur opening rugose
and denticulnte; alxlominal spirgeles in six anterior puirs, as in adult, smaller
than thoruele, ench without pores, but with a small rugose aren near opening;
derm, 50 far ag can be determioed, wholly without vores of any kind und wholly
without setie as well ax without spines or hairs . 1al openlng subapicul, with
u distinet but shallow groove runniug from it . whe body apex, the opening
itself circuinr, wlth very slightly developed, short, internal tube; no truces of
ventral cientrices.

Luarve (based on enst sking only).—Elliptical, probably elongate; antennae
five-segmented, the busal broadest, the terminnl much the longest and bearing
n loug apicul sete in nddition to others, the third zod fourth mounillform; legs
gmull, stouf, trochanter and femur apparenily fused, claw elongate, slender,

Fio. 18.—Stomaceecug platani, adult mele: A, outline, ventrsl, X 60; B, apex of abdo-
mexn, ventral, % 164%; G, leg, » 230; Iy, ventra! sete, X 1,600 ; E, antenna, X 165

slightly curved, bearing twoe stout knobbed digitules exceeding apex of claw;
benk hitrely formed; thoracie spiracles small, without bur, opening eclreular,
& mminute setn or simple pore ut the mouth of each; abdomiral spiracles much
smaller, but distinet, in six pairs as in adult, the aaterior set further dorsally
us in intermedinte stnges; without derin pores; with a very few setae (one near
each coxa, for example), with a single pair of enlarged apical setue, these
much shorter than the body ; anal opening simple, almost apical, the tube small,
short, simple ; no traces of ventral cicatrices.

Aduli maio—Blongate, slender, membranous throughout, wings wanting,
thorax not cnlarged or chitinized; antennoe aud legs relatively Iarge and
couspicuous, antennae about balf length of body, 10-segmented, the segments
stout, the third very strongly constricted at base, the apical slightiy the longest,
oll segments beyond third bearing a number of rather stout setne; eyes euch
reduced to a single facet pluced behind buse of nntennu; no ocelll (or eyes
pctually lacking, ocelli presapt) ; legs rather stout, no fuslon of parts, trochanter
with two pores on each face, tarsus distinetly one-segmented, claw slender,
alightly curved, without denticle, bearing two slender, knobbed digitules barely
surpassing the tip of the eluw; abdomen tapering strongly toward tip; with a
few slender setne ; apparently wholly without pores; abdomingl spiracles uncer-
tain; penis sheatli of peculinr construction, broad at base and with the sheath
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proper tapering te a sharply conieal point, lower vilve narrow and slender,
distinctly fonger than upper, strongly curved downward, and acutely pointed at
tip, hinged at buse to a short bar running to base of sheath.

The known distribution of this genus includes only the coastal
region ot central and southern Californis, hence only the California
subregion of the Nearctic regiou.

The life cycle is not known. According to incomplete observation
and conclusions by Ferris (47), the cycle must be very short.

SUBFAMILY MARGARODINAE COCKERELL

The subfumily name Margarodinae seems to have been proposed
first by Cockerell (47, p. 275) in 1899, when he attempted to develop
o series of keys to the genera and higher groups of the Coccidae.
One of.the two tribes propesed by Cockerell in this publication is
here removed to form the nucelus of another subfamily. The other
is retained, and to it are added two other tribes, newly erected, but
including genera already well known,

SUBFAMILY CHARACTERIBTICS

Habdbit —Living durlug the growing period relatively unpretected in crevices
in the bark of the host ov within very bard, thin-walled tests in loose sandy
s0il adjncent to the roots oF plants, IFemales seeking protected situations and
producing 2 mass of white secreted wax threads at oviposition, or, in one tribe,
vvipositing within an interual mmarsupium.

Adult femole—DBody stout elliptical, almost clreular, to elongate elliptical;
derw membranoas te ratbher heavily chitinized over entire exposed nren;
antennae fairly well to very well developed, 6-segmented to 10-segmented {in
one speeles apparently 14-segmented to 18-segmented), basal segments mmore or
less distinetly enlarged, mostly with stouter sensory setue on both upical and
prenpical segnents, second segment with one to several (six) sensory pores
neir apex; legs well developed, the anterior very much enlarged in oze tribe,
fitted for digging, trochauters with several to many {4 to 18) sensory pores
on each Tace, tarst oue-segmented, tarsal cluw with or without & conspicuous
denticle, tarsul digitules acute at tips, not attaining apex of tibla; beak want-
ing or sometimes present sud fairly well developed, at most one-segmented ;
thorgeic spiracles with or, ravely, withent bar, with or, rarely, without disk
pores within girium, definitely larger than or, rarely, sbout equal to the
abdominal in size; abdominal spiricles la four to eight pairs, if less thuan eight,
then the posterlur lacking, each completely developed spiracle with disk pores
within atriuvm: derm beuring multilocular disk pores, varying in details; derm
with or without stout spines, without elrcular disks, with or without halrs, and
wirth setae, these sometlmes so sbundant as to give the specimen possessing
them o denseiy hairy appeurance; anal opening apical or subapical, tube, at
most, zmall with somewhut developed ring at inner end, often not visibly
developed ; no veniral cieatrieces.

Intermediate female~—Body globular to brregularly elliptieal, or ovoid; derm
membrinons to more or less ebitinized; antennse reduced to small plates,
sometimes more or less invaginated, bearlng otle or more stout sensory setne;
iegs wholly iacking; beak small, stout conieal, at most one-segmented ; thoracie
spiracles without or, rarely, with bar, with disk pores within opening of each,
and each with a few, one to severul, very tiny setae, set in relutively large
but very flat coflars, outside or behind the ppening; abdominal spiracles in four
to elght pairs, if less than eight, then the posterior lacking, each fully developed
spirnele with pores within atrinm; derm with or without maultllocular disk
pores; derm without spines or hairs and with very few setue, these some-
times confined to thiose next to thoracie spiraenlar openiugs; anal opening
ap’eal or subapical, small, loconspicuous; tube wanting or only slightly de-
veloped ; ventral cicatrices present or apparently waonting.

Lurva—Body elliptien]l to very elongate, parallel-sided: derm membranous;
antennae mostly stont, four-segmented to six-sepmented, apical only, or, rarely,
the preapleal! nlso, with stouter sensory setae; legs normal, or the anterior
miir much enlarged, or, rarely (one species), the anterior pair only retained,
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the clhers lncking, claw with or without denticle, ¢law digitules lacking (one
venus) or acute or Llunted, but not asttoniniog claw apex, or koobbed uand
surpissing claw apex; beik small, short to medium conical, at most indistinetly
two-segmented ; thoracie spirueles without, or, rurely, with bar, with pores
within nlvivm; abdomingl splracles presumably in six to elght pairs as in
ndult, Trequently very diflicult o locute and count correetly, with or without
pores wilhin atrinm of ench; derm with, or, more frequently, without multi-
locnlar (sl pores ; derm without spines, wirhout haies, and with rolatively few
selae, with one or two puirs of svmewhat enlarged apical setue; anal open-
iy npieal ar subapicul. the (ube, at most, not very well developod, no ring
at inner end ;o single small, eivewtar, ventenl eicnlrix present or waounting.

Adult anele—0Qf the nsual elougate shape, Lut stouter than with many
otler groups ; apex of hewd between antennal bases more or less ncute; antennae
usunlly simple, ravely (one genug) conspicuousty pectinate and seven-seginented,
usunlly 10-segmented, but segments reparted as varying from 9 to 13 in nuwmber,
gtoul or glender, the third segment shorfest oy the apieal shortest; leps well
developed, upusually stout  in one (ribe, with the anterior pair much
enlnrged and fitted for digging, otberwise normal, noet bearing bifutrcate setuae,
trochanter with few to wany {4 to 13} scosory pores on cacl face, tavsi in
oug tribe one-segmeniel, ofherwise two-segwented, clow withont vr, rarely, with
dentlele, digilules acute, not attaining tip of claw; wings stout or somewhat
nirrowed, the basal di gonnl long, costal complex various, tupering and atinin-
ing apex, tapecing bhut not aitaining apex, or truneate well before apex, apical
dingonal present or winting; halleres Lroad fo very broad, with o single
or lwo apicsl setue, these short, stout, acute at tip, very different from
those found in other subfamilies; abdewen with or without heavily chitinized
transverse plates, with oue or (wo elusters of subapicul. dorsal, tubulur porves;
nenis shentlh stout ot base, mostly tapering stropgly, entire or bilobed at apex,
the lower valve =hort or approximating the length of the sheath proper, nnd
cutved downwird and semoewhnt eplarged at apex, or even move clougate,
nud slender, nt npex;: derm of nbdomen with or without disk pores,

The distribution of this subfapily, as here constituted, is very
wide. including one or more subregions of every one of the six major
geographical regions.

There is no detailed information available regarding the life
Listory of any of the included species, It scems possible that the
members of one of the included genera, Margarodes, have u rela-
tively short or a long life cvele in direet correlation with the
ecological conditions to which they arve subjected.

The subfamily has been expanded from its ordinary usage to
include not only those genera with muoch enlarged anterior legs,
here considered us a tribe. Margarodini, but certain other genera
which seem to show some relationship in other characters, although
Incking the enlarged anterior legs. These additional genern ave
grouped in two tribes. Knwaniini) including I{uwania and Neostein-
gelin, und Callipappini, including Callipappus only. So far as
the stages ave known these tribes may be separated by the following
keys.

KEYS TO TRIBES OF MARGARODINAE

ADGLT FEMALE

¢, Anferior legs mueh larvger than the ofler pairs, very stout, with very heavy
cltw, (he whole adapled {or digzing; body stout elliptical, often nearly
circular in eatline in microscopic mounts MARGARODINI
a¢. Anterior legs closely approximating others in size, not unusually stout:

Lbuady elliptical or, more often, elongate elliptical.

v. Body ratber heavily chitinized nf mntarity, the posterior abdotninal
segmiulys (beyond (he thicrd) deeply invaginated from the apperent
pu~terior apex to form n large internal pouch ov marsupium within
which the cgys nee deposited; frochanter with numercus {(up to 16}
sensory pores on each foce; size large (around 16 to 25 mm.).

CALLIPAPPINT
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bb. Body remalning membrancus st maturity; no sngpestion of a mar-
supium of any sort; trochanter with relatively few (fowr to six)
sensory pores on each face; size relatively small {arcund 4 to
8§ mm.) KuWANIINI

INTERMEBIATE FEMALE
{This stage of Callipappini is not known)

a. Globular, protected by & deflnitely formmed test or secretionury covering,
usually made vp of thin glassy flnkes; occurring under or ot the ground
1u sundy localities ALARGARODINT

aa. OQvoid or irregularly elliptical, not inclosed within & test, protected ooly by
the irregulurities in the bark of the host trees KuwaANIINT

Larva

¢, Anterior legs enlarged, stouf, fitted for digging, poslerior pairs normally
stout, rarely laeking; body clongate ellipticul to very elongate, sides
pmuiie e derm disk pores — Mg\m‘monru

aa. Anterior legs not enturged in reliation to other pmn bty cilipticul to some-
whal elongule clliptical ; derm disk pores present, sontetimes minute.

b, Second :‘md third antennal sepments with several stout lanceolnte
sefne; marging of abdomen with a segmentud fringe of relatively
slongnie, consplieuous setoe ;) cluw without denticie, without digitules;
beak attached epposite anterior legs CALLIPAPI'INI

U, Antennal segments without stout laneeolate setue; with apical pair of
abdomingt getae ondy; clsw with denticle, with digitules; beak at-
tached nearvly opposite middle legs KUwANIINT

Avvrr MAaLe

a. Anterior legs enlnrged, the claw stout, heavily chitinized, the wjale sbriousty

fitted for digging, tarsus one-segmented; nntennse, where ple, stout,

MARGARODINI

ad. Anterior legs uot distinetly stouter than others, not specially adapted for
digeing, (nr=us distivetly two-scgmented ; antennae simple, slender.

b, Antennae with third segment shortest; trochunter with many (abeut
15) sensory pores on eseh fuce, elaw without deatiele: wings broad,
the auel nren well deveiopod; apex of penis sbeuth dilobed; derm
disk pores prescnt on .1bdomen _— {,,\z,umrmxr

4h. Antennne with apient segment shortest; noahaniers with relutively few
(about four) scnsoiy pores on ench ﬁue, claw with denticle; wings
somwewhat narrowoed, nnal aven poorly developed; apex of penis
shenth entire; derm disk pores wanling e KUWARIINT

TRIBE KUWANIINI HANDLIRSCH

This tribe was established very recently by Huandlirsch {80, p.
1136) on the basis of the subfumily Kuwaniinae of MacGillivray
(119, p. 76).

THIBAL CHARACTERISTICS

Irabit, —Living darving the growth period in cracks gpd crevices in the bark of
the host; formisy 1 mass of cottony seerction at oviposition.

Adult female—Body eiongate, somewhat brondeped posleviorly; derm mem-
branous; antenpae with the basal two or three sepments delinitely enlarged,
the basat ineownplcetely chitinized, second serment with one fo thyree sensoery
pores: legs weil developed, trochanters with four to six sensory pores on each
faee, claw with conspicuous denticle, clow digituies acule at apices, not altain-
ing upex of ¢inw; beak present or wanting, short coulend, one-segmented where
developed; thoraeic spirscles with bar, wilh poves within atriem, definitely
larger thun atkdomingl; abdominal spiracles in four to six woll-developed pairs,
the snterior pairs the oneg present or best developed, each with disk poves
within atriem; derm with muitiiocolur disk pores, these usoally with rather
deeply invagingiod centers; dermn without spines, disks, or huirs, and with
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relutively few setue; aunal opening subapical, the tube very puorly developed
or wanting: no ventrnl eleatrices.

Inicrmediate femuie —lody ovoid 1o frregulavly elliptical, more or less chiri-
nized nt maturity; antennne reduced to smail flat plates bearing cvne or more
stutt sensory setne: legs wholly lacking; besk stout conical, one-segmented;
thoracic spirncws with or without bar, with pores within ntrium, with a few
tiny setre ou derm close to opening of each: with the four to six anterior
piirs of abdominal spirneles developed, with the lust two sometimes more or
less developed, with Qisk pores wilhin atrium of all those weil developed ; derm
with simple cireular or with multiloenlar disk pores; without spines, without
hLigirs, setae very few in nwmnber; anal opeainyg apiesl or subapical, the tube
small and inconspleuous, or even uppurently wanting; ventral clestrices present
or wanting,

Jarea.—Bedy olliptical to rather clongate elliptical; derm meutbranous; an-
tennne stouf, six-segmented, enlarged sensory setue on apleal segment ounly;
legs normal, claw with dentiele, claw diglivles knobbed and surpassing claw
apex, or Munted nnd not attuining claw upex; beak altached opposite widdle
tegs, short conical, ope-segmented or fndistinetly two-segmenied; thoracic
spivgteles with or withoul bar, with pores within atrium; abdominal spiracles un-
certain; derm pores present, simple or apparently simple, derm without spines
or disks, with relatively very few setae, with one or two pairs of apieal setae,
If the last then one pair smaller,

Aduit mule—Based on only one genus, Neosteingelln,  See under this below
for cheructeristies,

The known distribution of the genera included here covers the
Manchurian subregion of the Pualaearctic region and the Alleghenian
subregion of the Neanrctic region. One species, Huwania zeylanica
{Green), that has been assigned here is excluded from consideration
in relation to this statement of distribution.

Nothing definite is known regarding the life cycles of the forms
included.

The gem'a assigned to this tribe may be separated as follows:

KEYS T0 GENERA OF KUWANIINI
ADULT FEMALE

a. With four {or, rarely, six) pairs of weli-developed nbdominal spiracles;

apex of tibia Learing knobbed digitulelike setse. Kuwania
ga. With six well-developed and two poorly developed pairs of abdominal
spiracles; tibia without knobhed setne. - - Neostelnpelia

INTERMEDIATE FEMALR

a. 'Phoracic spivncles without bar; ventral cleatrices wanting_ . _____ Kuwanla
aa, 'Thoracie spirncles with bar; ventral cicatrices present . .._ Neosteingelia

LARVA

g. Body elliptical; elaw digitules koobbed, exceeding claw apex; no ventral
cleatrices Kuwania
gu, Body clongate elliptiesl; claw digitules blunted {perhaps broken), not
surpussing tip of eclaw; u single small, medion, posterior, ventral
cleatrix. Neosteingelin

Gexus Kuwania COoCKERELL
{0 1, D, and figs, 19 and 20)

First established as a zoological unit by Iluwana {(/02,p. 44) in 1902
under the name Sasakia, this genus was later renamed Kuwania by
Cockerell {23, p. 258), as he had found Sasakia preoccupied. Green
(64. p. 6; 65, p. 425} has reassigned to this genus another species
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originally described as Monophlebus zeylanicus, which, while evi-
dently related to Kuwanis, is doubtfully congeneric. The material
available for study is mot adequate for a decision on this point.
This species, zeylanicus, has been made the type of another genus,
Neogreenia, by MacGillivray (149, p. 78), buf its precise status can
not be established until additional specimens are examined. The
genus Kuwania has recently been discussed in some detail by Ferris
{61, p. 111).

=Ly

P10, 18 —Auwunta giucresy, ndull female (specimens collected in 19263 @ A vutiling,
ventral, > nhout 25: B, anteans, X 1%0: C, mpex of tibin, tursus amd claw,
K ZB0: D, leg, X 60; E. spleacniar dlsk pare, X 1,500; F, derm dlsk pere, surfnce
nud section, 3 1,600; G, nnal tube, X 230; H, thornele splracie, X 2307 I,
abtlominal spiracle, X 6H0; J, snwme, X 230

GENERIQ CHARACTERISTICS

Hubit—Ag given for the tribe

Aduil femate=(genotype only).—DBody elongate, somewhat broadened toward
posterior apex; dermn membranous; auntennae pluced close together on apex
of hend but without vontiguons buses, nine-segmented, the two basal much en-
Targed, the ffth to eighth ench bearing x pair of couspicuously stouter Sensory
setae, in addition to slender setae, Wl these on the distal margin of cach 505
ment, apical with four such setite, intermedinte segmoents broader at apex than
at base, npical ovoid : legs of moderate sive, stout, rrochanter with four or live
seligory pores on each fgee, alf setee smill, a nunber of these on apex of tibia
knobbed at upices, resembling digitnles, tarsus one-seginented, cliw stout,
curved, with conspleuous denticie, claw digitules small, slender, ncute, hardiy
extending beyond the middle of the cluw; mouth purts usunily wainting, some-
Hmes deviloped; Lhoracie spiracles of modernie size, opening circulir, bar

TINOS- 58 5
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present, elongate, slender, witk one or two disk pores within atrium; abdomi-
nal spiracles smaller, wilh the four to six anterior pairs present,®® each ex-
punded within opening and ench with a single disk pore ut inner end of atrium;
derm beuring small disk pores of one type only, theze nowhere abundant, scat-
tered well aver body, more numercus toward posterior apex, each pore with
cirettlar, rather deeply invaginated cenier and an uneertaln vumber, apparently
wround nine, of pooriy developed locwli; body with a few fairly large setae
on bead aind near coxas venlraily, these apparently wanting on sbdomen, aod
with tiny siender setae on both surfaces, these more numerous toward posterior
apex of body; no spines or hairs; anal tube subapical, hardly evident, openiag
o shople ring with very slight internal thickening; no veantral cicatrices.
Infermediate female (genotype only)} (preadult).—Very short elliptical, ap-
prouching circular in ocutline; derm scmewhst chitinized and minutely and
densely areclate; antennae small, ¢ircular, somewhat invaginated plntes bear-
ing o few, usuaily three, elongate, slender Sensory setse; legs wholly lucking;
thoracic spiracles of moderate size, each accompanied by a large circular plate
bearing about cight or ntine disk pores, with a few disk pores in o wide circle
around opening, and with some, usually three, tloy setae behind opening as in tlie
corresponding stage of Margarodes, and some other penera ; abdominal apiracles
about as large as thoracie, with the four anterior pairs present and each with

Fio, 20,—Fuwonia guercus, preadull femnle: A, outline, X 150; B, anteuna, X 8340 ;
C, dlagrummatic section of same, X 68307 D, ventral derm pore, X 1,G500; E,
abdomival spiraele, X 850; ¥, dorszl derm porea, > 1,500; G, thoracic splracie,
¥ Gn0; IX, abdomlaal spireele, X 1,500

otly abont three to five disk pores within, these not arranged on a comspicuous
plate; derm bearing a few apparently senttered disk pores, these circulur,
with cirealar centers and usually about 10 loculi: derm apparently with a few
minute setue in addition to those found near spiracles; anal opening quite
siwall, eirevlar, without chilinized tube; no ventral cicatrices.

Larva (mostly from published infurmation) —3More or less uniformly ellip-
tical; derm membrancus; antennae placed close together at apex of hend, six-
segmented, the intermediate segments short, apical longest, somewhat swolien,
with four stout, slightly curved sensory setie at apex; legs short und stout,
tibia and tarsus apparently fused, claw large, distinetly curved, with distinet
denticle and two digitules, these knobbed at apices and exceeding tip of claw;
thoracic spiracles ench necompanied by u single disk pore; abdominal spiracles
uncertain, presumably as 1 older stages; with a marginal row of small disks
on abdominal segitnents, these apparently simple pores; with a palr of enlarged
aplcul setae, about one-fourth the length of the body, and perhaps with other,
minute, setac; anal opening subapical, a simple ring; no ventral cleatrices.

Adult male.—Not known.

2 Four pafrs have been recorded am characterlstle for the genus, and that number has
been found in specimens of the genotype collected many yeats ago; specimens collected in
1926, apparcatly differlng io no other respect, shew slx palre lnatead of four.
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The genus Kuwania, as here limited, 1s known only from Japan.
If Green’s zeylunice actually proves congenerie, which 1s doubtful, the
island of Ceylon will be added to the known distribution,

Nothing precise is Imown regarding the life cycle of thie genotype.

GexNUS NEOSTEINGELIA MORRISON

(P, 1, B, snd fgs, 21, 22, 23, and 243

This genus has just been erected by the writer (136, p. 101} for the
reception of a North American species, V. fewana, likewise only

recently described.
GENERIC CIHARACTERISTICS

Iabit.—As deseribed gbove for ihe {ribe

dduit femule—Duecidedly elongate, romewhit broader toward posterior apex;
dermr wholly membranous; antennne well developed, placed close together at
nnterior apex of body, but the bases not contiguous, nine-segmented, the basal
muclh enlarged, not entirely chitinized, second very short, with a single sensory
pore, remainder increasingly longer toward apex, and those beyond third
Increasingly, although not strongty, moniliform, segments 4 t¢ T each with a
single enlurped marginal sensory setn, eighth segment with two of these,
ninth segment with four to six of such setae on the almost truncate apex, apleal
twa or three sezments faintly and irregularly imbricated; legs well developed,
of moderate size, rather stout, ench trochanter with very few sefne, these
minute, tibin] and tarsal sefne lavger, Lut still small, slender, pof numerous,
tarsus fointly imbricate-reticnlate, claw stout at base, curved, with prominent
subtpical denticle on inner face, cluw digitules short, acute, barely surpassing
middie of claw; beak present, small, moderutely conical, with no more then n
single defivite segment, with several acute, apical, sensory setae; thoracie
spirnttes of moderato size, each with narrow bar with broadened inner end
and o clusier of multiloculnr disk pores within aérium; abdominal spiracles
opening saubmarginatly and ventrally, the six anterior puirs each well developed
and evident, although plainly smaller than the thoraele, esch with distinet
atrium contoining one or more maltilocular disk pores, the two nosterior pairs
redoced to much smellier slitlike openings, doubtfully funciional, the apient
distinetly sepirafed from the anal opening; derm pores of onrly one type,
small, multiliceuiar disk, with large, apparently siraple, {nvaginated, circular
celiter and numerous {around 14) loculi, these distributed over the bedy in
indefinite segmental arruangement, somewbat more abundent at fhe posterior
upex, nowhere numerous; «erm with small inconspicuous setae set In large,
fiat, cireulur bases, thesg likewise more numerous towarid the posterior mpex
of the body; nual opening subapical, anal tube very short, made up mostly of
a small, flattened, chitinized nrea with o few areolations, possibly representing
teogenerate polyzonml wuax poeres, in its mniddle; ro ventral cieatrices.

Intermedictle fenule—An ovite sae, more or less sirongly nayrewed ante-
rioriy. nowhere heavily chitinized, but densely irrezuilurly alveclate over
whole surfaeg; aniennas reduced to small oval disks bearing three or four
sensory selae; legs wholly Iscking; beak small, short conieal, not more than
one-segmented, with a few (perhaps four) sensory setae at apex; thoracie
spiracles of moderate size, etch with narrow bar, a ecircular cluster of
multiloculnr disk pores within strium, and two or three tiny sefae on derm
behind epening; nbdominal spiracles somewhat smaller, the six anterior pailrs,
Aas in adult, well developed, eaeh with one or morve disk pores within atrium,
the two remaining poirs tiny simple tubes; spiracular pores of a single type,
muitiloeulnr disk with unsually bilocular center and numerous {(around nine)
igeulis derm pores of one type, as far as can be determined not mulitilocular,
with n Inrge, epen, cireular center, the whole pore somewhat invaginated,
these pores distributed over the body but nowhere nutnerous or crowded;
body with very small setne scaitered sparsely; no spnes or hnirs; anal
tube distinetly dorsal in position, small, consisting of a transverse chitinlzed
area with an anterioriy incompletely chitinized ring, the opening thus formed
apparently closed by g chitinized flnp hinged to the incomplete portion of the
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Fiu. 21.—Ncosieingelio fezana, ndult female: A, outline of body, ventral, X 12
B, nbdominal spiracie, 230 ; L, smne, in section, ¥ 230; D, beak, X 115;
I, therneie spiracle, X 230; F, derm selag, X 1,500; G, aotenna, ¥ 120;
H, leg, X 220: 1, tarsnl claw, X 240; J, disk pures adfacent to thoracie
splracles, X 1,500; K, dermn disk pores, surfiee and scetlonal views, X 1,500
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ring, this arcongement practlieally Identical with the corresponding stage
of Marguredes; ventral cientrices present, small, cvirenlar, in two submarginel
rows of five, one on each side of the posterior portion of the abdemen.

o, 22— Ncostcingelia tezuneg, inlermedinte female: A, outline of body, X 20: I,
thoracie (obove) sad sbdvmingl (helow) spirncles, X 230; C, anpl aopenjng, X H30,
D, portion ol deem shoswing areolate condition, X 230Q; 1 antenna, X 230, P,
cleatrix, X 1,500, G, another portlen of derm, X 2305 H, simple c¢ircular pore,
gurface ond section, X 1,508; I, spiraculnr multiloculnr élsk pore, surface nnd

section, ¥ 1,h0G

Fa. 24.~—Ncosteingelis texana, Inrva: A, leg, X §30; B, cutline of hody, dorsal and
1,500: D, marglual diek pore,

veatral, X 115; C, thoracie spiroeular regicn, X 1,0

surface gnd gection, X 1,53067 E, noteoos, X 330

Larva—Dody elongute ellipticsl, sides nearly parallel througk the middle
section; dorm membranous; antennne six-segmented, stout, second segment
with a single sensory pore, apical largest, somewhat swollen, bearing three
gsensory Sefne and an invaginated forked organ at apex; legs small, rather
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gtout, trechanter with two poirs of sensory pores, claw somewhaf corved,
with distinet dentlcie, elaw digitules blunted but not kpobbed =t tips, barely
attnining the denticle; Leak moderately elonguate conieal, distinetly two-seg-
mented, the apex with two avule sensory setne; thoracie spiracles of moderate
size, each with bar and with a multilecnlar disk pore within atrinm; abdom-
innl spiracles extremely minate, nuinber not certainly determined, appearing
as very delicate tubes, without pores In atrime; margin of body with & seg-
mental row of apparenily simple disk pores, of the type described for the
intermediate stoge but much smaller, these totaling 13 parirs; derm with g

Fia. 24.—Neosteingellie texang, adult male: A, arntennn, X 60; B, abdominal spirncle,
X B30 C, wing, ¥ 30; D, outline, X 12; h}, head, X 80, P, leg, X G0; G, hulter,
X 120 H, penis sheath, ventral, X 120; I, tubular pores from apex of abdomen,
¥ L30; J, npex of abdomen, ¥ DO

few tiny setae, nostly near pores; apex of abdomen with cne apical pair of
larger sctae and one subnpieal pair somewhrt{ smaller, these both small and
Inconspicucus; apal openlng subapical, with n small conical chitinized tube
attached; with a sipgle smail, circular, median, posterior, ventral cleatrix.
Adult male~—0f the usual elongate shape; apex of head short triangular,
antennal segments beyond second elongote, slender, cplindrigal to slightly
clavate, irregularly nodulose, bearing short, incomspicuous setae indefinitely
arranged, the segments successively shorter to apical; legs elongate, gliendar,
trochanter with several (about four) sensory pores on each face, n very few
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smnll setae on femur, under sides of tibin and tarsus with definite rows of
gmall but stiff setae, tarsus distinetly two-segmenpted, claw slender, only
slighily cirved, with subapical denticle, clow digitules glender, not knobbed,
not even attuining claw denticle; wing faintly clouded, the costal complex con-
tinued as & narrowing bund to the wing apex, basal diagonal vein, although
faint, elongate, extending beyond middle of line from lis base te wing marglin,
diagonal light streaks very faint, but present; halteres widened, the apex with
one or, rarely, two shott, stout, acutely pointed, curved setae; ahdomen mems-
branous, except for faintly chitinized transverse segmeéntal plates, near poste-
rior apex dorsally with two transverse clusters of tubular ducts; without even
n swvggestion of upical or lateral feshy tassels; with six observed puairs of
abdominal spiracles, the two posterior pairs not located, each of these n simpie
ring: penis shedath much enlarged at base, the tapering tip protruding from
the base as if from the center of a plate, the lower valve somewbat curved
downward and expanded at tip; without disk derm pores; with a few siender
getne on membranous portions of body.

This genus includes a single species, fewane, known from the
Alleghenian subregion of the Nearctic region. Mothing definite
regarding the life history of the species is available.

TRIBE MARGARODINI COCKERELL

This tribe appears to have been first established by Cockerell
(17, p. 275) in 1899 for the reception of the genus Margarodes. As
here used its status is almost identical with the original, since only
one other genus, closely related to Margarodes, has been added.

Trinal, CITARACTERISTICS

Habit—Inclosed during the growth period in a heavy test or a thin but very
hard test; living on the roots or stews of plants growing in sandy lecalities.

Adult fomale—Body stout elliptical to almost circular; derm not chifinized;
antennae fairly well to well developed, six-segmented to eight-segmented,
rarely appaventty 14-segmented to 16-segmented, second antennal segment with
a single sensory pore; anterior legs much enlarged, very stout, the claw large
and heavily chitinized, cbviously fitted for digging; posterior pairs stout and
usunlly with relatively large elaw, but hot conspicuously enlarged, trochanter
with around five sensory pores on each face, claw without dentiele, claw
digitules ascute at tips, not atisining apex of elnw; beak wanting; thoracie
gpiracles with bar, this sometimes only weakly developed, with or without pores
within atrinm, definitely larger than abdominal; abdeminal spiracles Dresent,
in fraon six to elght poirs, i less than eight pairs then the posterior lacking, very
rarely (one species) apparently and possibly aetually Iacking, with ov without
pores within atrium; Germ disk pores present, mostly multiiocular, showing
decided varigtion in details of organization; derm with or sithout stout spines,
without disks, with or without hairs, setae present, usually numerous, these,
with the hairs, often giving the body o densely hirsute appearance; anal open-
ing apical or subapical, tube small or not developed ; no ventral cicatrices,

Intermnediate female—Approximately globular; inclozed within a protective
test; derm membranous; antennae reduced te flat plates, sometimes invaginated,
benring ocne or more sensory setae; legs wanting; beak stout coniesl, one-
segmented ; thoracie spiraeles without bar, with pores within atrinm, with &
few tiny setae on derm near opening; abdominal spiracles in six to eight pairs,
if lcss than eight, then the posterior opnes lacking, with or without pores within
atrinm; derm pores rarely present, mostly lacking; spines, hairs, and setae
other than those near spiracles lacking; anal opening apical, tube practienlly
nonexistent; with n few small, circular, ventral cicatrices in definite arrange-
ment on the abdomen.

Larve.—Body elongate elliptical te very elongate, parallel-sided; derm memn-
brapous; antennae stout to moderately slender, two-segmented to six-seg-
metted, npical segment only bearing sensory setae; anterior legs much eniarged,
gtout, fitted for digsing, remalning pairs normally developed, rarely lacking,
elnw without denticle. claw digitules acute; beak attached opposite fore or
middle legs, small, short conical, onesegmented; thoraeic spiracles without
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dermn porss, with disk pores within atrium; abdominal spiracles uncertain as
te number with many species, mostly without disk pores within atrium; with-
out derm disk pores: with a single or with two unequal pairs of apical sefue;
angl opeuning apical or sunbapical, the tube not or hardly developed; with =
single, small, cirenlur, medinan, ventral cicgtvix,

Adult mule—Rother stonter than with cother groups; aniennse simple or
pectinate, T-sepmented {o 10-segmenied or perbaps to 13-segmented, mostly
stout, the third segment shortest where simple; legs without bifurcate setze,
trochanter with several {around 12} sensovy pores on each face, tarsns one-
sepmented, claw without denticle, elnw digituies geute, not gitaining claw apex;
wings broud, the basal diagonal elongate, costal comnplex truncute, apical dingo-
nal wanting or more or less developed; badteres broad, or &t least somewhat
broadened, with a single shock, stout, apicul sets on ench; derm of abdomen
bearing lnrge, transverse, definitely chitinized pliutes: with one or fwo clusters
of clongate tubular pores nesr apex of abdomen dorsally ; penis sheath stout,
entire at apex, the lower vulve short, straight, or somewhat curved dowuward;
derm disk pores wanting on abdomen.

The known representatives of this tribe are very widely distributed,
having been found in one or more subregions of the Palmearctic,
Ethiopian, Oriental, Neotropical, and Nearctic regions.

Little precise information is availlable regarding the life histories
of the incleded species.t

Two gerers are recognized here. Almost certainly others will be
erected when the different stages and the habits of some of the species
now assigned to Margarodes are better known. The included genera
may be separated by the following keys:

KEys 0 GENERA OF MARGARODINI

ADULT FEMALE

a. Claw of anterior leg, while large, elongated, mostly tapering nearly uni-
formiy from bhase to tip, withont g definitely formed heel even where
base is expanded; derm very f{reguently with heavy spines; antennae
normally at least seven-segmented, elongated, tapering gradually.

Margarodes

ag. Claw of anterior leg verr stovt, wider than long, with m prominent heel;
derm without hoesvy spines; nnlennme normally six-segmented, short,
tapering strongly from base {o fip ——— Neomurgurodes

INTERAEDIATE FEMALR

There is no certain basis known for separating this stage of the {wo genera.
LARVA

a. Body very elongate, parnliel-sided ; benk attached opposile middie ecoxie;

apicnl antennal germent typicully stout Margarodes

g, Body elongate eliiptical or elongate ovoid only; besk atfacbed onearer fore
than middle coxae; apical antennnl segment slender__ . _Neomargarodes

ADULT MALE

@, Antennae entire Margarodes
d4. Antennne conspicuously pectinate Neomargarodes

GErus MARGARODES (GUILDING
{Plg. 1, ¥, end 2, A, and figa, 25, 26, and 27}

This genus, erected by Guilding (83, p. 115) in 1829, in an inter-
esting and relatively detailed paper, is the oldest one that is con-

1 Bpe Mavchal (120} for a recent review of the known information und for orlginal
chservaitlona 1n thls feld.
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sidered in the present discussion, although the genotype, formicarum,
is by no means the oldest known species, at least one, polonicus,
which was described by Linnaeus, having been kmown for many years
before 1829. The genus Porphyrophora was established by DBrandt
(4, p. 855) in 1833 shortly after the erection of Margarodes and
for many years was in current usage for the reception of the Euro-
pean speeics of the genus, Sphaeraspis was indicated by Giard
(63, p. 684) in 1897 as a subgenus of Margarodes, but is not accepted
as valid at the present time. A total of 10 supposedly valid species
had been_described up to the time of the publication of the Fernald

Fra. 25.—Margorodes meridionaliz, adult female: A, outlloe, dorsal aod ventral, % 80;
B, antenpn, X 120; O, anterlor leg, %X 60; D, Eoster[or leg, % 603 E, abdominal
spiracle, two views, X 230; F, multllocular disk pore, X 1,500; &, derm epines,
® 530; U, anal openlng, X 6530; I, thoracle spiracle, X 230: J, derm setn, X 030

3

-

Catalogne of the Coccidae in 1903 (46). Two of these have been sub-
sequently indicated for synonymy, and the total list of supposedly
valid species has been increased to 20, largely through the activities
of Green and DBrain. -

GENERIC CHARACTERIBTICS

Ifabit.—Living during period of growth, and probzbiy for most or all of
remainder of life. in sandy soil, feeding on plant reots; immature stages forming
n thin but very firm glassy secreted test.

Adult female—Very broadly elliptical to nearly circular in outiine as
mounted, size varying greatly within the species; derm membranous; antennae
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normally seven-segmented to eaight-segmented to apparently 14-segmented to
18-segmented, stout, brogdest at hase, tapering somewhat, infermediate seg-
meuts wider than long, often stout monlliform, apical segment bearing several
stout sensory setse, intermedinte segments often with such setze also, these
sometimmes quite mumercus, second segment witlh a single sensory pore; legs
much modified, the anterior pair strongly enlarged, trochanter and coxs fused,
trochanter with numercus (five or more) sensory pores on each fmce, tarsus
and ¢law often fused, joint between tibin and tarsus not flexible, claw very
greatly enlurged, very heavily chitinized, claw digitules npparently represented
by setne, sometimes in two pairs, sometimes one pair, these sometimes much
eniarged, fluttened toward bases, middie and hind legs smaller, but also stout,
usuaily resembling the anterlor pair, the claw more slender; beak apparently
#iways wanting: interior framework of mouth parts not observed®derm be-
tween anterior legs sometimes showing wrinkling or folding at the point usuailly
beuring the beuk; thoraecic spiracles of moderunte size, with eirenlar opening,
more or less developed bar, and small internsal disk pore band or cluster;
abdominal spirucles dlistinctly smaller, tubular, with disk pore collar within
atrium of each, the number present, so far us can be determined, varying from
slx to elght pairs, appurently entirely Iacking in one specles, only the two
anterior reported present in ancther, the reduction from the maximum oumber
apparently cceurring from the posterior spex; derm pores of one type only,
multilocular disk, but exhibiting some variation ln detalls, some with from
three to six large central loculi surrounded by a circle of smaller locull, this
sometimes double, some with bilocular center surrounded by smatler loenli,

Fio. 20---Margarodes s - tipnalis, wtermedinte female: A, snel opening, with
ndjncent eicniriz, ¥ Sou; B, :mtemn, X 530; C, thoraclc spiracle snd adjocent
sgetue, X 5H30: D, abdominal splmcle, » 530

sorne with several (around five) large ventra! loculi, but lacking the chein of
smanil loenli; derm in some species bearing stout spines, usually in conspicuous
bands or clusters, these sometimes lacking, In this case the body with numercus,
long, hairlike setnce pnly; derm with or appareutly without stont hairs, or, per-
hups more correctly, hairlike spines, with slender setae, these more or less
abundant, the bedy, in getiernl, abuadantly provided with setae or with setae,
spines, and hairs; anal opening upical to subapical, the opening typically 2 nar-
row semicireuiar slit, willi 2 more or less develsped, siall, short, interna! tube,

Inlermedicte female {(preaduit) —Body inclosed within a globular or irregu-
iar, usually bard, shinisg test, presumably composed of secreted matter and
usually in the form of everlapping, scalelike, thin Iayers; body itself approxi-
mately globular; the derm membrapous, bot usuaily faintly but densely alveo-
Inte; antennae represented by two tiny disks bearinog ope gr more sensory und
other setme; legs wholly lacking; beank small, incopspicuous, apparently one-
sepmented; thoraeic spiracles of moderate size, tubuinr, witheut bar, atrium
with g circuluar cluster of disk pores or with a cireular wax-producing plate.
each spiracle with cne to several minute setne immedintely behind the opening
on the surfuge of the derm; the abdominal spiracles varying decidedly, some
species with ‘seme, at least, mlnute. in uncertain nfimbers, often with the first
two pairs Ilarger than the remainder, each spiracle typically with ipnternal
disk pore or pores as In thoricle, but without minute setoe adjacent {o the
cpening, first pair usuwally, and perhaps always, set much farther away from
the median line tuan the remainder, with seven to eight or perbaps six to eight
pairs, actual number present uncertain in one specles examined; loculate derm
disk pores wanting or present (in one species examined only) as clusters of
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large circular pores with round center and about nine large locull surrounding
each thoracie spiracle; derm without setae, except those mentioned In connec-
tlon with the thoracic spiracles; anal opening a semlcircular or even longer
slit, with or without a short internal tube attoehed; ventral eleutrices repre-
sented by o few smail circular disks, the number and arrangement varying,
perhaps, with the species. (Earlier stnges resembling the preaduit except for
smaller slze and some other slight modifications.)

Larva—DBody very elongate, slender; derm membranous; antennge typically
two-segmented to four-sepmented, stout, the apical one or two segments en-
larged, stout oval, one species {ncluded here for the present with six-segmented

\

Fio, 27 —Aiargarodes formicarusi, lorva: A, oulline, wentral,
X 115; B, untenns, ¥ 460; C, thoracic spiracle, X 1,500;
D, leg, % 460; B, abdomlnal spiracle, » 1,400

antennge with the terminal segment elongate and slender, in any case the
apical segment with one or more stout, often distinetly clavate, seasory setue:
legs mostly short and stout, the anterior pair distinctly larger than the other
two, the middle and hind palrs sometimes lacking, definite fusing of some
purts, as trochanter and femur, or tibia and turs:s, sometimes evident in the
uanferior pair of legs, cinw elungate, nearly straight, claw digitules tapering
getne, not even approximating the eclaw tip; bealk siezli, poorly developed, at-
tached opposite middle coxae, framewerk of mouth parts situuted well behind
the anterior pair of legs; thoracie aplracles of moderate size, with a disk pora
or pore plate within atrium of ench ; abdominal spiracles present, much smaller,
with or without disk pore, ptmber uncertain, probubly Identical with thut in
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other stages; derm without disk pores; with one or {woe unequal pairs of en-
inrped npical setae and, nt lesst somefimes, willh additional smail or incon-
spicuous seise scattered over the body; apal opening npicul, with 8 smull, not
heavily ehitinlzed, internat tube attached; with a single, very small, medinn,
‘subapicel, ventral ciestrix usually present.

Adnit male—LBlougnte, but stouter than in other genera examined, the abdo-
men fending to be broadened, at least in mounted speciinens; uniennue in all
specimens oexopined 10-segmented, segments short and stouf, more or less
elovale, yob podose or noduloze, bearing many sparll gerie, nnlennanl segments
varionsly reported os from O to 13, the lengih of the semments graduslly
ncrveasing fyrom bLuse to apex, the terminal longest; cowmpound eyes large, the
facety lurge, the oyes upproachiing or contiguous below, the outline elongate
dorso-ventraily, not eircular as viewed from the side legs stout, the parts of
ench enlarged, the fore pair more strongly modified than the others, tarsus und
claw very stout, heuvily chitinized, torsus in nll legs distinetly one-segmented,
trochinter Bearing nunerous sensory pores, middle and hind claws stple or
conspieuously irifurente, claw digitules short, stout, acute-tipped setpe, sefae
ot leg pavts smaeil, except in suine species, here, in part, enlarged and
tlattened nt huases on fibia apnd tarsus; wings rather broad, faintly clouded,
venution not nltogether certain, sometinmmes with an apieat diagonal vein as in
Xrlovoceus, the other veins ubout as msunl, but shifted somewlhat in position;
huileres slender to brond, with a siogle shiort, stout, acute, apical sefa, fittiug
into n circulur socket in the wing lobe; obdomen membranous laterally and
ventruily, but bearing dorsally & segmental series of large, transverse, aimost
contiguons, chitinized plates, sumetimes with o similar series on each margin,
these circular or quadrate ; abdomen without sny suggostion of apical or lateral
murygina] feshy tassels; dorsally with g single, approximately circular, or two
transverse clusters of tubular duets producing glussy threads; penis sheath
broad at buse, stout, sometimes expanded basally, conical to very stout conical,
eutire or cleft at apex, ventral valve elongate, nearly attaining or exceediog
the tip of the penis sheath, apex rounded or blunted; with Heshy penis of
undletermined structure; derm normally without loeulate disk pores of any
sort, with tiny stmple “pores® in clusters er abdominal segments; derm setae
small, inconspienous, mostly in rows or small clusters.

The known distribution of this genus, as here accepted, is very
wide, covering the European and Mediterranean subregions of the
Palacarctic region, the South African subregion of the Ethiopian
region, the TIndian subregion of the QOriental region, the Chilean and
Antillear: subregions of the Neotropical region, the Rocky Mountain
and Alleg ~enian subregions of the Nearctic region, and, finslly, the
Galapagos Tslands. The habit of the insects is such that discovery
is often more or less accidental, and it seems very probable that many
additional species will be found in suitable situations in numerous
new localities throughout the world.

Although the literature on this genus is comparatively extensive
and includes frequent references to the peculiar habifs of its species,
no precise statement regarding the length of the normal life eycle
appears to have been made. The species live in sandy locations,
usually subject to definite periods of drought, and they have, pre-
sumably in consequence, developed a most remarkable physiological
adaptation, in that they can, while in the immature stages, remain
alive for years. 'Che published record for retention of vitality is 17
years (130, p. 228; 50, p. £7). Another and, if correctly interpreted,
presumably unique characteristic of these Insects is the existence of
definite true prepupal and pupal stages in the females of the included
species. The latest discussions of this condition are those of Brain
{3, p. 182) and Marchal {780}, but it was reported by earlier writers,
If it actually exists, a parallel situation may be found in some of the
other forms having much modified intermediate female stages.
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The classificatory treatment which it has been possible to accord
haore to the genus Mavgarodes is very unsatistactory. Almost cer-
tainly it will be necessary to'ercet additional genera to care for some
of the more widely divergent species now mcluded in the genus.
One example of this is to be found in Af. Airsutissimues Hall, which,
in every available stage, shows one or more characters strongly di-
verging from the typiceal condition as exemplified by the genolype.
Thus, the larva has six-segmented antennae, with the apical segment
elongute and slender in contrast to the four or fewer stout segments
of typical Margurodes; the intermediate form has large clusters of
disk pores around the thoracic spiracles, not prescnt in other forms
examined, and the adult female apparently lacks the abdominal
spiracles and apparently possesses multiarticulate antennae. Again,
from published illustrations there appear to be two distinct types of
development in the male intromittent organ, while the number of
adult male antennal segments has been reported as ranging fronr
9 to 13. There are so many important gaps in the available study
material, and stages supplementary to the andult female ave so ire-
quently lacking, that it is considered inadvisable to attempt to for-
malize these differences at this time by the erection of new generic
naines,

More than 20 species have been associated with this genus  Adult
females believed to represent 10 of these, although only rarely
actuully type or cotype specimens, have been examined. Some Euro-
pean synonymy, suggested by Lindinger (113, p. 872), is not veri-
fiable.  The species assigned here are brastlienses Wille (174, p. §3)
from Brazil, durtoni Newstead {151, p. 10) from Algeria, cepensis
Ginrd (63, p. 683) from South Africa, fermicarum Guilding (83,
p. 115} from the Lesser Antilles, greeni Brain (3, p. 187) from
South Africa, gallicus (Sign.) (188, p. 380} (=polonicus according
to Lindinger), hameldi (Brandt) (4. p. 358} from Armenia, hiemalis
Cockerell (19, p. 476} from New Mexico, Airsutissimus Hall (84,
p. 1) from EBgypl, indicus Green (67, p. 69) from India, medi-
terranews Sitvestri (789, p. 140) from Italy, meridionalis Mor-
rison {130, p. 102) from Georgia and Florida, newsteadi Brain
(3, p. 187) from South Africa, niger Green (here placed in
Neomurgarodes), papillosus Green (67, p. 74) from India, perield
Vuyssitre {67, p. 258) from Morocco, peringueyi Brain {3, p. 188}
{from South Africa, perriséi (Signoret) (158, p. 381} (=polonicus
according to Lindinger), polonicus (Linnaeus} (118, p. 456) from
Europe, rileyi Giard {63, p. 683} from Florida and the Bahamas,
ruber Brain (3, p. 189) from South Africa, similés Morrison (134,
p. 143} from the Galapagos Islands, trimené Giard (63, p. 684) from
South Africa. and witium Giavd (60, p. 186, 61, p. 412; 62, p. 710)
from Chile and Argentina.

The following attempt to separate the adult females that have been
examined is not based on an extended critical comparative study of
the specimens, and at best can be regarded as no more than suggestive.

KEY TO AVAILAPLE ADULT FEMALES OF MARGARODEH

a Without traces of stout spines on any part of the body.
b. Posterior npex of body produced to form a conspicuous, stout cenical
boss benring Iong setae directed disgonally anteriorly; six pairs
of gbdominal spiracies — —--hiemalis Cockerell
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bb, Posterior apex of body uniformly rounded, no trace of protuberance,
¢. Antennae eight-segmented; reported as with only the two ante-
rior pairs of abdominal spisacles developed.
buztoni Newstend *
co. Antennre apparently 14-segmented to 1G-segmented ; appareutly
entlrely without abdominal spiracles (probably present but
minute) Rirsutiygimug Hall
aa. With some stout spines on the body, these often numerous, In loose trans-
verse dorsal and marginal bonds. ]

d. Body spines, purticularly those of the abdominal region, dis-
tinctly enlarged and flattened at apices; disk pores In atrium
of abdominal spiracles numercus {(around 10 to 16) and
accompanicd by tiny tubular duets witium Glard

dd. Body spines all more or less conieal with the aplees rounded or
tapering to points; abdominal spirscalnr disk pores much
Tewer {with ut most about five or six), and atrium without
the tiny tubular ducts,

¢. Normal type of derm pore oval, with Lilocular center sur-
rounded by a simple row of loculi,

f. No spine clusters along body margin anterior to fivst

pair of abdeminul spiracles___meridionalis Morrison

ff. At least onc spine cluster ot body margin anterior to

first pair of abdowinal splvacles___pepiliosus Green

ee. Normal type of derm poare anproximately eireular, wlit

multilogular ceeter (four or more) and numerous loguli

around the eenter.

g. ‘Therieie spiracles with as many as 23 to 17 mulf-
laeular disk pores with bileenlar epnters within
atrium of each_e_________formicarum Guilding

gy. Thoracle spiracles with, at most, rs many s eight,
and usually with from two to four, multilocular
disk pores within the atrinm of cach.

k. Posterior nbdomins] spines, at least, quite stout,
strongly constricted apically and normally
with & small but distinet apical nipple; tho-
ravic spiracles usually with six to eight multi-
locular disk pores within atrium._rileyi Giard

Ak, None of the body spines mormally showing un
apival nipple, these instend usually Dluntly
roundled or pointed ai apices.

f. Opening of thoracic spiracles each normally
with a small, bnt distinet, almost spine-
like setn at edge in addition to two of the
usual minute setue. _____gimilis Morrison

if. Opening of thoracie spiracles ench withont
such a small spinelike seta.

j. Atrium of each thoracie spiricle usuzlly
with two, sometimes with three, mul-
tilocular disk pores, opening of each
normally with four minute setae ad-
jaeent capensiz Glard

jI. Atrium of each thoracic spiracle usually
with filve to seven muldlocular disk
pores; opening of each normally with
two minute setae adjacent,

: trimeni Giarg

GENUS KEOMANGARODEES Green
(PL 2, B, C, and figs. 28, 29, angd 30}

This genus was established by Green (70, p. 263) in 1914 for a
remarkable male coccid from the Sahara Desert. Marchal (720, p.

2 Inchiwlodd from lternture only, no sneclmens.exnmlnod; from the literature pallicus
nnd perrsii of Slgnoret (—poidnaiews Linnaeus according to Lindinger) cortuinly, and
paricli Vaysstdre vary probablr, helong in close nusociatlon with Hall's Hilrsutizggimua,
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1092) subsequently described a new species, &. frabufi, with a charac-
terization of female and other stages in addition to the adult male,
and one of the species, niger, described as Margarodes by Green, is
now added to the genus,

GENERIO CHARACTERISTICS

FHabit—Living during the growth period within o globular, thlck-walled,
secreted test,

Adult femule—As mounted, very brond oval to almost exactiy cireular; derm
membranous ; autennge six-sepmented, short and stout, broad at base, the apical

e, 38, —Ncomurgurodvs (rabuti {exeept E pnd K}, adueit femsale: A, outline, optival
section, X 7.4 I, antennp, X 60; C, abdomine] spiracle, above X 40, helow K 1206
I, thotacle spiracle, x G0; E, disk pore within strlum of nbdominn! epirncle of
N, niger, ¥ 1,500; P, multlocular derm disk pore, (b} dersal and (v) ventral
¥ 14 d - a, ;;ortian of anteclor leg, X 60; LI, posterior leg, ¥ 605 I, base o
]

;'cntr':ll, it'mg eniler, body sela, ¥ 6560; J, base of dorsal, long, slender, Lody scla,
8501 K, claw of aptovier leg of M. niger, X 60; L, anul tube, X 60

gegment slender, the segments nearly cylindrical; anterior legs much eniarged,
as in Morgarodes, the parts more or less fused but with very different claw,
{his, instend of elongate and neurly uniformiy tapering, very broad af base and
with distinet * heel,” the width grenter than the lenpth of the short, protruding
elnw proper, posterior pairs of legs ns in Margarodes; ne traces of mouth parts
obgerved ; thoraeic spiracles of moderate size. with nnrrow bar and row of disk
pores nt opening; aldlominal semewbat smaller, with the pesterior smallest, in
eight pairs, each, excent {he apiesl at fimes, with one to several small disk pores
just within opening; derm porex of a single type, multilocular disk, nearly
circuluy, with eireular to somewhat oval centers and about seven to eight, or
pecusinnaily more, locull; derm without spines, apparently without bhairs, but
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with numerous long, slender, bairlike setue, giving the body an appearnnce as if
clothed with hair; abnal opening approximaiely apical, semicireular, with a
small, somewhat chitinized tube atlached; no ventral cieatrives.

Tntermedivte fomaie (preaduit) —Approaching a globulur form: derm becom-
ing more or less henvily chitizined at maturity; antennae reduced to Hopy Hat
plates or cones bearing one or more small setae; Jegs wholly lacking; benk
smatl, povrly formed, internal fromework modersiely developed; thoracic
spiracles of modernte size, without bar, with n circle of disk pores internsily
and witk several, usually four to six, tiny setze belind the epeuirg of euch;
abdowimil spirncies somewhat to considerably sinaller, with eight pairs, each
with inlernal disk pores sccompanying it; no derm pores {see under ventral
clestrices) ; no body setue observed other thnn those adjucent to spiracles:
anul opening apieal, structure nof certain, appureptly very simple; ventral
cicutrices relafively numerous, small to very small, cireular, in two or more
divergent rows on the under side of the ubdomen.

Larea {one species only) —Elongnte, somewhat brouder through the nbdomi-
nal region, but not elongate in the sense of typical Margarodes; derm mem-
branous, antepnae stout, six-segmented, the apical somewhat enlarged, diagonally
trunenke at #pex, bearing several shork, stout, senzory setac: anterior legs

o

ATY

@;F L4

Fra, 28—Xcomargarodes trabuti, prepdult female: A, thorneie spleaclte, X 120;
13, spirnenlar disk pore, ¥ 1040, C, abdominad spiracle, X 120: D, one sef of
ventrl clentriees, X G0 B, anel tube, ¥ 330; P, eunlenne, w 190

mueh cnlarged, trochanter, femur, and tibin-tarsus fused, claw large, stout,
and elongate, posterior pairs of legs much mere elougate, slender, the parts
not fused, the claw very elongate, slender, nearly straight, claw digitules
elongaic tupering setue, very evident, but much shotfer than the claw itself ;
beak fuirly ervident, placed between the nntericr pair of legs, one-segmenied,
the fratnewnrk of the mouth purts large, placed about opposite the middle pair
of legs; thoracic spirncles of moderate size, each with a single lurge disk pore,
normally with six loculi, within atrium; abdominal spiracies much smalier,
bue still quite conspicuvous. apparently in seven distinct pairs, in contrast to
the adult female, the posterior pair cylindrical tubes, euch, except upical,
with # swmailer disk pore at inner end of first section; without derm pores ;
with n single pair of clongate apienl setue, these, when perfect, exceeding the
body in length, with o few small, slender setne dorsally, and with a few others,
much longer bhut very slender, ventrally, (hese in segniental arvangement ; anal
opening subapical, simple, with & small, somewhat chitinized, elongate tube
atinched; apparently, but oot certainiy, with n single, reiatively large, ¢ircular,
ventral cieatrix, placed quite close to posterior apex.

Adult male (from Hteruture only) —Elongate, but rather steut; apex of head
trinngular; antennal buses placed close together, antennae seven-segmentoed,
three Intermediate segmuents with long lateral branches, the antennme thus
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conspicuously pectinate; compound eyes large, the focets large, the eyes elon-
gated Qorso-ventrully, contiguous below; anterior legs much enlarged ag in
Murgarcdes, the (ibin, tursus, and claw fused und resewnbling an enlarged
ciaw, posterior pairs of lers slender, practically normual; wings Lroad, the
outer =evtion of the costul mauargin distinetly serrate, the Lnsal dingonnt arising
vory close to wing base, no trace of the apicul diagopal found in some Muar-
mirodes ; hniteres distinetly broadened and #attened, with n single stout, acute,
npical seta ; obdomen probuably with chitinized darker dermm plutes, npex tapering
strongly, no suggestion of apical or laternl Heshy tassels, with fwo trunsverse
ciusters of tubular pores dersally just Lefore tire apex of the sbdomen; penis
sheuthi stout and brosad, other detnils of structure uvneertain; wbdowinal

Mg, 80——Neomuargaroder  trabutl, Inrva: A, ouiline. dorsal mod ventral, »® GO,
I, untenny, X 230; C, beak, X 2380; I, abjominnl spirncle, above X 120, below
¥ 1,500 M, thorneie spiracular digk pore, ¥ 1,600 ; F. thoracle spiracle, X 460
G, dern setae, {0) dorssl end {v) voentrul, X 650; . anal‘tube, X 1,500; I,
ventral clentrix, X 3300 3, middle leg, X 230; K natertor leg, X 23¢

spiracles very evident, number unceriunin, probably us in other stages, derm
pores uncertuain; with some fairly evident slender setae.

The known distribution of the genus, including as it does North
Africe and India, covers the Mediterranean subregion of the Palae-
arctic region and the Indian subregion of the Oriental region.

Three species are assigned here, one, the genotype, erythrocephala
Greea {70, p. 263), known only from the adult male, the second, fra-
buii Mavchal (720, p. 1092}, known in all of the stages considered
here, and the third, previously known as Margarodes niger Green

71205—28——86
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{67, p. 75), now transferred to this genus on the basis of a study of
specimens determined by Green, its author, known in adult and pre-
adult female stages.

KEYS TO SIECIES OF NEOMARGARODES
Aduli female

a, Disk pores within opening of each ghdominal spiracle few, small, inconspic-
uous, poorly develeped, wanting in posterior pair and probably some-
times in others; heel of cluw at most only very slightly swolien, its ter-
minal portien sarrowed amd curved toward base of leg___{rabuti Marchal

ga. Disk pores within opening of eack abdominal spiracle, while never numer-
cus, targer, distinctly developed, normally present in all spiracles; heel
of claw plalnly swollen and protruding. its outer apex bluntly rcunded
---niger {Green)

Preadult female

a. Ventral cientrices arrnnged in n single median row of two or more and
two Iateral rows diverging from anal opening, ¢ach of these normally
composed of, first, a single cieatrix, then three sets, ench composed of two
well seprated ones, ther another single one frabuti Marehal

4d, No medtan row of ventral cicatrices, lateral rows made gp of single clca-
trices or, if of two, then these practically contiguions_____ niger (Green)

No other stages of both species ave available for examination.

TRIBE CALLIPAPPINI TANDLIRSCH

This tribe was established recently by Handlirsch (90, p. 1036) on
the basis of the subfamily Callipappinae of MacGillivray (719, p.
95}. Its usage in this paper coincides exactly with that of these
authors.

GENUS CALLIPAPPUS GUERIN-MENEVILLE

(PL 2, D, and Ngn. 31, 32, and 33}

This genus was established by Guérin-Méneville (81, p. 729) many
years ago for the reception of an unusual coceid from West Australia
to which was given the specific name westwoodi. Species have been
qudded from time to time, until there are now at least five, and per-
haps six, presumably valid species included within the genus, The
genus as a whole has recently been discussed by Froggatt (56, p. 41)
and by the writer {138, p. 41) and a key to the adult females, the
-only stage known for some of the species, has been attempted by the
Jatter. This key is repeated below following the generic discussion.

GENERIC CIIARACTERISTICS

Habit—Habit during the growth perfod nof known; adult femnles clasping
{eaves or twigs ov host (¥) trees and Lecoming staliounry at oviposition time,

Adult female~—S8ize inrge, body elongate-elliptical in shape; derm at maturity
heavily chitinized, with large clear areolae surrpunding individual pores and
:bases of setze, and with only the three anterior abdoiminal segments exposed, the
remainder deepiy invaginated to form n large internal marsupinm with an
-opening placed at, from the external appearance, the posterior apex of the body,
and not in the midventral sbdominal region as in otber coceids having mar-
supial pouches; nntennae normally 10-segmented, the basal three enlarged, the
second usuglly with around six sensory pores, the remaining segments gradvally
more elongnte and mere slender, apical longest of gll; legs large and stout,
suggesting those of Nylococeus, setae rather numerous, trochanter with numer-
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ous (up to 18) small sensory pores on each face, tarsus quite plainly one-
segmented, often more or lesa curved, claw lnrge, stout, strongly curved, bearing
several slender digitnles in two clustera at base, these not knobbed at apices and
much shorter than ciaw, nc claw denticle; beak and mouth parts apparently
sometimes very incompletely formed, situated between anterior legs; thoracic
splracles large, without bar, with large and conspicuous pore band bearing
many smnll disk pores in atrium; abdominal spiracles in eight pairs, tubular,
likewise large and conspicuons, except the last two pairs, these without pores
and often moch reduced i size, and inconspleusus, the remainder with double
to triple band of small disk pores near Inner end; derm bearing a single type
¢of pore, this muitilocwlar disk, with around six to eight leeuil and ciremlar
center; no spines on derm; derm setne ordinary, slender, small, distributed over
whole bedy but not erowded; derm halra still smaller, but stouter, peculiarly
Invaginzted for about half the length within a flask-shaped internal cup, these
prescut over most of body, but relutively abundant only over that portion of
the Jerm forming the marsupium, and particularly af the inner end of this,
that is, the anatomically posterior end of the body; anal tube short, definltely
developed, but not heavily chitinized, with simple ring at inner end; no evident
ventrel eicatrices.

fntermediale female—3Wholly unknown,

Larve—Nearly uniformly elliptical; derm membranous; antennae §-seg-
mented, short and stout, placed close together on npex of head, but not con-

Fre. 3l.—Callipappua ouatralis, adnoit femaole; A, section of dorsal derm,
WOR20; 1 shdominel spiracle, X 5755 ¢, loveginated halr, x 530

tignous, all segments except terminal broad and shert, terminal ovoid, brondest
at nse, second segment with a single sensory pore, second and third segments
each with one to stveral couspicucus, Ianceolate, spinelike setae, all setae stout,
none definitely differentinted ns sensory setae; legs stout, trochanter with two
sensory pores ot ench face, tarsus one-segmented, ctaw elongate, slightly enrved,
no denticles, without digitules of any sort; beak stout conical, possibly ob-
scurely two-segmented, apiceal setae acute; theracic spiracles of moderate size,
ench accompanied by & large internal pore plate bearing perhaps eight multl-
locular dizsk peres having aronnd nine locull each, npd with a very falntly
developed buar; abdomingl spirgeies very small and inconspicuous, located only
with great difficu.ty, and only seven pairs noted ; derm with minute, apparently
biloecular pores along the body margin and with a cirele of large multilocuinr
qdisk pores uround the apicafl anal opening, each of these with about 14 loculi;
Lody bearing rows of small setre Jorsally and ventraliy and a series of refa-
tively very lurge and conspicuous marginal setae on the abdominal segments,
these setae having a length perhaps one-fourth that of the body; no spines, but
with {wo small clusters of hairs ventrally at posterior apex of body near anal
opening; nnal opening aplenl. the internal tube falrly elengnte, somewhat
expanded medially, but withoono ring at inner end or pores &t any point; no
traces of ventral cicatrices,

Adduit male—Relatively large, as compared swith mnales of other genera, and
stout; npex of bead triangular in outline; antennae elongate, first segment
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largze, somewlat gibbous within, second smalier, third apuroximately eylindriesl,
buf much shocter than following segments, remiining segments elongate, slender,
nearly eylindrical, irregularly nodulose, bearing slender, not very elongate
gsetue; leps large, elongate, no hifuregte setae, trochaunter with numerous (nboub
15} sensovy pores on each face, tarsus long, somewhat curved, distinefly two-
gegmented, cluw stout, slightly curved, claw digitules small, acute, set about
one-third of claw length from buise and less than one-third as loog as claw;
wings large, broad, slighitly dusky, the costal complex narrewed to a point at its
apex, but not continued {o the wing tip, the two pale diagonal lines visible, the
dingunul vein distinct, nearly straight, approaching closely to bhe wing maryin;
hulteres very broudly expanded, almost leaflike, apparently with a single short,
stout, apical seta; abdomen in mounted specimens somewhat broader about the
middle, devin membrunocus in part, but with larze, transverse, segmental, brown-
ish, chitinized plates on the median line dorsully and ventrally ; no suggestion
of ppical fleshy tassels; abdomlnal spiracies not certain; derm bearing marginal
clusters and dorsal and ventral segrmental rows of large, stout, sometimes almost
spinelike setae, these aceompunied by similar clusiers and rows of small poves,

Ma. 82.—0Callipappue australis, larvi: A, outline, dorsal and venmiral, X 57.0; %3, an-

tenna, X 188 : C, thoraeje spiracle, X 340; D, leg, X 165; E, derm pores,

O
F, npex of abdomen, dorse! and ventrul, ¥ 230

mostly with bilogular or trileeular centers, and without, so far ag can be deter-
mined, additionnl submarginal loeuli; with two large tronsverse clusters of
tubulnr ducts dorsally near apex of abdomen, these producing n larze * brush”
of pglassy threads; penis sheath brond and stout at base, tapering sbruptly to
o deeply cleft, roadly bilobed apex, with ventral valve apparently lacking;
fleshy penis very elongate, approximaiing the length of *he body.

The genus is wholly Aust-alian in its distribution, and occurs there,
to judge from the scatiered records, throughout the continent.

Nothing whatever seems to be known regarding the details of the
life history of this insect. Specimens of the females have been found
on 2 number of different plants, but no direct host relationship seems
to have been proven in any of these records. The intermediate stages
between larva and adult remain unknown.

The following species have been included here: austrafis (Maskell)
(123, p. 280), originally described as Coelostoma, and reported from
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Tig, 33—Cellippuz cuwgiralis, ndult male: A, auntenng, X 11 5; B, same, second
and third segments, dorssl {p} and ventra.l {v%‘, » 60; head doranl, X 60%
D, wing, X 7.5 B, dorsal body seta, X tarsus and c!aw. ¥ 60: &, rRpex
of abdomen, ¥ 50; H, doraal abdominnl derm pore. X 1,500: 1, leg, X 312; .‘I dorsal
fo) gud ventrsd (V) smhmnrginnl bases of setne, X 850
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New South Wales and Queensland; farinosus Fuller (58, p. 1346),
reported on a species of Casuarina from West Australia, of which
C. bufo Fuller (58, p. 1346) is a synonym according to Froggatt
(56, p. 48) ; tmmanis (Maskell) (724, p. 49), described as Coelostoma,
found on Acacia in central Australa; rubiginosus (Maskell) (126, p.
242), described as Coelostoma, and found on Banksia in Victoria
and South Australia; and westwoodi Guérin-Méneville (81, p. 129),
reported on Eucalyptus from West Australia.

A key to the adult females prepared and published by the writer
(138, p. 43) is reproduced herewith.

KEY TO BPECIES OF CALLIPAPPUS
Adult femuale

@. Externcl opening of abdominal pouch located ventrally near posterior apex
of body (Fuller) westwoodi Guérin-Ménaville
ag. External opening of abdominal pouch apical, not ventral,
b. Body more or less completely clothed (depending on condition) with
brick to orange red, hairlike filaments________ rubiginoaus (Maskell)
b, Body without such fliaments, bare or with whitish waxy or classy
secretion,
¢. External opening of abdominal pouch 2 limear transverse slit.
farinosus Kuller
cc. Exterual opening of abdominal pouch cireular to triangulur or
roughly B-shaped.
4. Opening roughly 8-shaped; derm coarsely and uniformly
puretured australls (Maskell)
dd. Opening circular te inverted trisngular; derm finely punc-
tured fmmants  {Maskell)

SUBFAMILY COELOSTOMIDIINAE MORRISON

The writer (136, p. 102) has very vecently established this sub-
family for the reception of the tribes and genera discussed below.

SUBFAMILY CHARACTERISTICS

Habit.—Usuully formning a heavy globular test during the growing perlod,
with the adult female retuined within this snd ovipositing inside of it; rarely
paked but with the preadult very Leavily chitinized at msaturity, or_protected
only by secrelion, or coneealed beneath the host barls

Aduit female—Body globular to stout elliptical, or ovoid to elongute ellipti-
cal; derm membranous or with heavily chitinized aress on head; antennae
varylug from fat plates bearing a few sensory setae to elongufe, 10-segmented
to 1l-segmented, in the latter cnse the second segment with a single sensory
pore, and usually with some sensory setae on the preapical as well us the apical
segments; legs well developed or reduced to more or less elongate cones, well
or poorly formed, trochanter with two to three sensory pores on each face,
tarsus one-seginented, claw with or without denticle, claw digitules knobbed
end excecding claw apex, or acute mnd not attaining claw apex, apparenily
wanting in ene genus; benk present or wanting, medium to clongate coniecal,
more than one-seymented; thoracle spiracles with bar, without disk pores
within atrium, but with disk pores at opening, slightly to distinctly larger than
abdominal ; abdominal spiracies so far as known in seven pairs, these the pos-
terior ones, with or without pores within atrium; derm pores present, these
multilocular disk, showing some variation In details of internal arrangement ;
derm with or without spines, without disks or disklike pores, with hairs and
with setae, nil of these mostly relatively abundant; anal opening apical, the
tube well develuped, large, with definitely formed ring at inner end, or small,
narresw, without riog; no vencral cleatrices,

Intermedieto femuale—Body globular to elongate ovoid; derm membranous
or more or less chitinized at posterior end; antennae either fully developed,
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elongate, arven-sepmented to nine-segmented, or reduced to stout coniecal form,
but retainlng marked evidence of segmentution ; legs fully developed or reduced
to more or less elongate conical tubercles or to flat plates, but retsining most
of the joints even with reduction, except in the last case, claw with or without
denticle, ¢law digitules present, ucute, not atinlning elaw apex; beak present,
well developed, moderately elongate to elongate conieal, two-segmented, or,
mostly, distinetly three-segmented; thoracie spiracles with bar, withont disk
pores within atrivm, but with a pore cluster at opening of each, wlthout tiny
getae near opening of each; nhdoininal spiracles in the seven posterior pairs,
except one penus, this wlth eight pairs, with the posterior pair poorly developed,
with or, rurety, without pores within atrium ; derm pores present, of the multi-
locular disk type, varying much in internal details; derm with spines, rarely
without these, with hairs and setae, the vestiture mostly reiatively defise; anal
opening apical, the tube usually well developed and mostly with polygonal wax
pores and multilocular disk pores nenr inner end, rarely without these, but with
simple rlng, or sometitnes poorly developed and without ring ; ventral cieatrices
usually present in numbers, rarely wanting,

Larva—DBody elliptical to elongate elliptical ; derm membranous or with the
posterior apex c¢hitinized; antennae stout, siz-sepmented, or, rarely, seveh-seg-
mented, the third segment usually very short, apical serment only bearing sen-
gory setae; legs norinal, claw usually with, rarely swithout, denticle, claw digl-
tules knobbed and surpassing the ¢law apex, or acute and not atinining claw tip;
beak attached opposite anterior legs, elongate conical, diztinetly three-segmented,
possibly rarely two-segmented (uncertain) ; thoracie spiracles with bar, mostly
without, rorely with, disk pores . ithin atrium, mostly with a disk pore or
pores at openlug; abdominal spirucles in seven pairs (obe genus uncertain,
perhaps with eight), these the pesterior ones, rarely with pores within atrium,
these usually wanting; derm with multilocular dlsk pores; with or without
spines, with or without clreular disks, with some hairs at leest; apleal setae
only rarely {ome genus) undifferentiated, usually with at least one and some-
times with mere heirs present, anal opening apical, tube usually well developed
and with a rlog of pores at inner end, sometimes with neither pores nor chiti-
nized ring at inner end.

Adult male (based on New Zealand forms only),—Of the usnal elongate
shape; hend acute between antennal bases, antennae simple, moderately stout,
apical segment shortest; midthoracie dorsal ares with a conspieuous, transverse,
elliptical or oblong, clenr unchitinized area; legs with bifurcate setae on tibia,
trochanter with three to four sensory pores on each face, tarsus distinetly two-
gegmented, claw with denticle, claw digitules knobbed and attaining or sur-
passing the claw apex, or slender, acute, not attaining it; wings relatively
parrow, the basal diagonal short, costal complex truncate well before wing
apex, apleal diagonnl wanting; halteres narrow, sometimes expanded at apices,
each with three or four elongate, hooked, knobbed, apical setne; abdomen
without heavy, transverse, chitinized plates, witheut subapical deorsal clusters of
large tubular pores; with distinetly developed disk pores; penis sheath stout
at base, tnpering to a moderately elongate to very elongate tip, this entire or
cleft and bilobed, the ventral valve short and straight.

The distribution of the subfamily as here constituted is somewhat
anomalous, in that a single genus mcluded comes from the Mediter-
ranean subragion of the Palaearctic region, while ail the remainder
coms from the Neotropical region or from the New Zealand sub-
region of the Australasian region, Information regarding the BEuro-
pean genus is not complete and some change in the status given to it
here will doubtless prove necessmry at some fufure date.

There is no precise information published, and probably none
known, regarding the life history of any of the included species.

Three tribes have been placed in this subfamily. The available
information regarding two of these js imcomplete and inadequate,
and a study of additional stages, in particular of the adult male,
when available, will doubtless demonstrate that some changes in

19 Bee footnote 17.
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assignment will be required. The different stages of these, so far as
known, may be separated by the following keys:

KEYS TQ TRIBES OF COELOSTOMIDIINAE
ApuLnT FEMALE

a. Annl fube small, deflnitely chitinized but without traces of ring or pores
at funer end; legs and antennne fully developed, clow digitules acute
and not aftaining cluw tip MARCHALININI

aa, Anal tube of fair size to large, membranous, but with a distinet or fairly

distinet ring at inuer end (mssumned in cuse of Platycoelostomini, infor-

mation oh which is very incomplete) ; legs, if well developed and of

pormal lemgth, with the claw digitules knobbed and mostly surpassing
¢luw apex.

3. Derm without hairs {(based on small portion of derm of cephalic region

only) PLATYCOELOSTOMINT

Y. Derm with hairs {COELOSTOMIDYINT

INTERMEDIATE FEMALY

a. Legs reduced to flnt, elonpgate ovoid plates on surface of ventrval derm near
thorucic spirmcles, without definifely formed claw or digitules; with
eight pairs of sbdominal spirneles, the posterior pair incowmplefely de-
veloped ; denn pores of a dlstinet type, large, flat, with very large simple
center and submarginal pand of humercus locull PLATYCOELOSTOMINI

ea, Legs nt least developed as distinet stout cones with definite claw at apex

of cach; with seven pairs of asbdominal spiracles, these the posterior

pairs; derm disk pores smaller, with small cireular to quadrilocuvlar

center,

b. Abdoming! spirscles without pores within atrium; ventral cicatricea

wanting ; gnal tobe withont ring and pores at inner end__MARCHALININE

bd, Abdominnl spiracles with pores within atrivmn; ventral cicatrices
present, numercus, #nal tube with ring and pores at inner end.

COELOATOMTDIINT

LaBva

a, Antennae normaily seven-segmented, &t least one preapical segment with
sensory setae; beak attached approximately opposite middle coxae; derm
pores of two sorts, one large, similar to those of intermediate stage; with
& single, rather lirge, median, ventral cicatrix PLATYCOELOSTOMINI

aag. Anteppae normally six-segmented, apical sopment only with enlarged sensory
zsetae; Deak affnched approximetely opposite the anterior coxte; derm
pores not resembling those of preceding tribe; without a ventral cleatrix
or with three or more,

b, Abdomen without disfinctly differentinted apicel or lateral marginal

setae, althongh with numercus setae; ventral cicatrices wanting.
MARCHALININI
b5, Abdomen with at least & single pair of distinetly differentiated apical
setie, sometimes with more; ventral cicatrices present, three or more
in number.__ — CORLOSTOMIDIINI

The adult male stage in this subfamily is known only in certain
genera of the tribe Coelostomidiini.

TRIBE FLATYCOELOSTOMINI MORRISON

This tribe has been erected {156, p. 702) for the single New Zealand
genus Platycoelostoma Morrison.

- TeIsAL CHARACTERISTICS

The chrracters given below for this genus will also serve to define
the tribe. In the absence of complete adult female specimens and
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of ndult males, the true relationships of the genus and tribe remain
obscure, and their present assignment must be regarded as tentative.

GEXUs PLATYCORLOSTOMA MORRISON
(1, 2, B, and s, 34, 35, nud 36)

This genus was established by the writer (73S, p. 34} to receive g
species, compressa, described from New Zealand by Maskell as a
Coelostoma,  Although certain morphological features are of much
interest, it 3s impossible to place the genus with any precision in the
absence of whele specimens of the adult female and specimens of the
adult male stayes,

Pig. 34 —PMatyeoclostoms compressa, adult fomale: A, body setn, ¥ 500 B, leg,
X 3T.4; €, aptenna, X 57.5; D, derm pores, ¥ 1,500; H, claw, X 220

GENERIC CHARAOPERIATICE

Habit—Living during the growing period concealed in pockets formed beneath
tlie outer batvk of the bhost. Oviposition habit in nature not known.

Adulf femuole (based on antennune, anterior legs, and small portion of derm
only}.—Dody elongale ellipticel; anlenune placed ruther elose togetber at apex
of hend, 1CG-semnented, tapering somewhat, second scgpment, so fav as can be
dotermined, wilhh only o single seusory pore, apical segment longest and most
slender, with pertinps two stout sensory setae nt tip; legs ample, stout, each
fuce of trochanter with {our fo six setnsory pores, setae ou leps fairly nwnerous,
fhose on tarsus tendivng to be long and slender, claw stout aod broad at base,
with n slight beel, apical portion strongly curved, with &wo clongate, biuntiy
tipred denticles suirpassing the apex of claw ; beak wanting {Maskell) ; spiracles
uneertnin, presumably, from intermediate stage, with £wo prirs of thoracic ard
seven or cight pairs of abdowminal; derm pores of one type, multilocular disk,
with small eirenlar center, four to five large loculi, and nan outer eircle of
many small lecali (12 to 14) ; derm beuring siender setae, these fairly abundant;
anal tube and vontral cleatrices uncertain,

Intermediate female {preadult} —Uniformly elliptienl in outline; derm mem-
branouy, or somewhat chitinized at maturity ; autennne greatly reduced, repre-
sented by small, sllghtiy tanpering tubercles, breadly rounded af tips, bearing
numerous stouter setge nt apex and siowing very faint indications of segmenta-
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tion; legs present only ns ilat, somewhat giffeventinted nreas in the derm, bear-
ing seimoe short and some longer stout setae; besk small, conieal, two-segmented ;
thoracie gpivacles of moderate size, with narrow bar and large opening, with
& large Land of disk pores within atvium; abdominal spirseles in seven pairs,
these well developed, large tubular, each with n double band of disk pores pear
inner end, and an cighth pair stealler, simple, wifhout disk pore Duwd; derm
norés of a single sorf, very large, cireulur, with unmodifled or granuiar center
and a submargingl band of numerous loculi {ap to 30) with a slight thickening
and an inner pore at one point, these pores rather abundant on both surfaces,
more numerous glong body marging; derm setae present, in geherai short and
tending to stoutness, sone distinetly lnpecolate, not so nwmmerons as pores, but

o= J &K

g, 8h—Plulycoclostoma compresse, preaduit fomnle A, outline, X 17.5; B, antenor,
X 508; C, beak, ¥ 060; D, thoracic spivacle, X 220, with detall of pores, x 1,580;
¥, anul tube, X 165; F, ventral cieatrix, X 1,00; G, section of ventrnl abdominal
derm, X 020; H,abdemlonl spiracle, X 220; I, derm disk pore, surface and side,
X 1.500; 7, derm sela, X 500; K, derm seta, X 630 L, middie leg, X 1,500

widely Qistributed ; anal opening nearly apieal, tube membranous, with & fairly
heavy rving st inner end, this apparently without poves; ventral cleatrices pres-
cut, smail, cirenlar, in small clusters on each half of the abdomen only, so far
ns ean be debermined.

Larve~—Dody very elongate ecliiptical; antennne placed close fogether at
anterior apex of hend but not contignous, fairly stout, distinctly seven-seg.
mented, {he intermediate short, termioail longest, apical and prespieal hearing a
gtout setsory sefa; legs stout, the anterior slightly stouter than the others, the
parts with few setme, fvochanter witl two pores on each face, claw rather
slender, somewhat curved, with a distinet denticle near apex, with two loag,
conspictously knobbed digitules, these excveeding the tip of the claw; beak
placed nearly opposite middle legs, elongate conicil, distinetly two-segmented,




-

CLASSIFIJATION OF COCCID FAMILY MARGARCDIDAE 01

the apieal sensory setne acute; thoraeic spiracles larpge, opening transverse,
wlth several quadrile alar to quinquelocular disk pores within opening of eneh,
uid with bar; abdomlnal spiracles uneertain; derm pores of tweo distinet types,
Loth large, oue with large simple center and submarglnal bang of swmall loculi,
the other with 7 to 11 large loculi and simple or hiloculur or trilocular centers:;
derm bearing & fair number of setae of small to wmoderate size, and with 1 single
puir of larger apica! setue, these, however, hardly one-tenth the length of the
body; nual opening epicnl, the tube simple, somewhat chitinized, thickened at
funer end, but, so far as can be determined, without pores at any point; with a
single Iarge, circular, median, ventral cientrix,

Only the type species, a New Zealand form found in the immature
stages bencath the bark of Podocarpus, has been included in the
genus.

Fig, 30.—-Fluiyeoclostonte compressa, larva: A, outline, dorsal and veatral, X G7.5;
B, claw, ¥ B40; C, dertn seta, ¥ 5003 D, tharncic sllnjracle, X 1,500: E, beak,
¥ 230 F, derm pores, X 1,500; G, antenng, X 57.5: H, leg, ¥ 5%.5

Nothing precise is known regarding the life cycle of the insect.
Maskell (724, p. 46) claims that 1t is able to reproduce parthenogeneti-
cally, as he obtained, from the immature females kept in confizement
on bark, first adult females, then, later on, larvae from these females.
No male stages were involved in any way, according to him,

TRIBE MARCHALININI. MORRISON

As recently characterized by the writer (236, p. 102), this tribe
includes only one genus, Marchalina Vayssidre.

TRIBAL C1HARACTERISTICE

The generic definition given below will serve to indicate the charac-
teristics of the tribe as well as of the genus.
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Crxrs MARCTIALINA VAvSSIRER
{PL 2, ¥, and figa, 37, 38, and 30}

This genus was only recently characterized by Vayssibre (168, p.
427), who assigned as its type nud only included species the insect
originally described as Monophlebus hellenious Gennadius (59, p. 32}
but more recently associated with the genus Palacococcus. When
erected, the genus was placed in the subfamily Monophlebinae, but, in
the opinion of the writer, it is more satisfactorily placed in the group
to which it is here assigned. It is another of those intermediate or
connecting forms that bridge any gaps that appear between the ex-
tremes in the subfamilies here considered and, from our present
knowledge, is possibly the closest to the Monophlebinse of any of
the genera excluded from that subfamily.

Wi, M.——3urchaiing heHenica, aduit femmle: A, outline, oplical seetlon, X T7.5;
B3, thuegcle spirncte, X 683 C, leg, X 50: D, anal tube, X 165; I3, abdominal
gpiracle, phove X G, below M 140 P, derm bnirs, (B dorsal and {v} veatral,
3 630; G, devin setne, [0y dorsal and (¥) veatral, X} G805 I, dorm multiloculer
digk pore, ¥ 1,500

GENERIC CHARACTERISTICS

Habit— Exposed on host guring period of growth; at oviposition producing
u deuse muxss of felted secretion beneath the body for the protection of the eggs.

Adutl femole~-Body eclongate ecliipticsl; derm membranous throughout;
antenbae 1l -segmented {Vayssicre), second with o single sensory pore, {he seg-
ments from the fourth on bearing one or more large, stout, sensory setne; legs
stout, trochanter with only two or three sensory pores en ench face, no spinelike
setne, cinw slender, clengate, spmoewhat curved, finely denticulate within toward
apex, elaw digittules developed, stender at tips. not attaining apex of claw; beak
wanting, or perbaps very imperfectly developed, represented by folds in some
cases, mouth parts wunting or very incompletely developed in some CcRses;
thoracic spiracles only moderate lp size, with weakly formed bar and row of disk
pores outside the opening, but none within; abdominal spiracles in 3even pairs,
these the posterior ones, nli short tubular, much smaller than thoracie, but quite
evident, without pores within atrium, but with some disk pores at mouth; derm
pores of a single tyve, multilocular disk, with central cireular to oval area
having two or threc widely separated circular loculi and a margipel bangd of
perhups 16 to 17 small .ocull; derm bearing Some setne of moderate aize, these
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widely distributed; with numerous hairg, these likewise of moderufe size; derm
without spines in thls stage; annl opening upical, the apai tube of wmoderate
length, somewhat chitinized, without pores or thickened ring st isner end or
elsewhere ; no ventral cleatrices.

Intermediale femele {preaduit) —In geperal resemblipg the aduit female in
most respects ; body elongute elliptical or elongate ovoid, broader behind ; derm
membriasus; antennuee usuglly nine-segented, segments beyond fourth with
one or move stont sensory setne, secoud segment with a single sensory pore;
legs stont, fully developed, bearing slender setae, trochanter with three sensory
peres on ench face, clow stout, somewhat curved, faintly denticulate within
near tip, digltules slender, acute at tips, not quite attaining claw apex; beak
elongute conleal, distinctly three-segmented, busal segment distinet, tip with
gevers] acute aplenl setae; thoracie spiracles large, with distinet bar apd o few
pores clustered at opening of each; abdominal spiraclies in seven pairs, the
anterior lacking, ench strougly expanded within opening but without disk pores,
oither wlthin or externully and intiinately associgted with the opening itself;
deriz pores of a slagle type only, these normally ¢irvealar, with small circular
eenter surrounded by about eight fairly large loculi; body beuring slender

—C e

/o

Fry, 35-—Marchaling hellenico, prendult [emzle: N\, ouiline, opiical section, X 124
B, anteatn, X 601 O, beak setn, X 204: I, be‘ik * 60, B, thorncic hplllt(.ll.
o T I ui;domlmi splirace, ulzc\-e e 120 Below X 230; G, annl tube, X 1860
i1, log, x50 1, elaw, ¥ 120; J, demmn multilocuiar disk pore * i, .)00 I, derm
lums, {D) doraal nud (\) ventral, X 650, L, derm spine, X G350, dtrm seta,
{0y dorsal aud {v) venlrnl, X 650

conienl spines with colarged bases nlong the wargin and dorsully; in the pos-
terlor abdominul region bearing some sefne of modernte size, these slightly
lenger slong the body margin, and finally bearing numercus hairs, these dis-
tinefly smaudler than the setae and nearly uniformly distributed over the body;
anal tube apical, simple, wilhouf ring or pores at inner end, hence us in adull;
ventral cicatrices wanting. Earlier stuges closely resembling the preceding,
but less developed,

Larce—Body, ns mounted, eglongate elliptical; derm membranous; anfenniae
placed f£airly close together at anterior apex of body, not nearly contiguous at
base, six-segmented. the sccond elougate, with a single large sensory pore at
apex, next three very short, much wider than lon«r the tmmmal somewhat
enlarged, elliptical with base fruncate, terminal only with a single stout sensory
sein ) legs stout, bearing fow setae, trochanter with two sensory pores on cach
face, claw sicnder, definitely cuvved, apparently without subapical donticle,
with sltender Jigitnles, slightly knobbed at tip uand slightly exceeding clow apex;
henk elongate eonieal, distinctly three-segmented, the fow apical setne acufe;
thoracic spiracles farge, with bar, with a single digk pore at the month of epch;
abdomingl spivacies in seven pairs, the anterior laeking, each of fair size, but




a4 TECHNICAL.BULLETIN 52, U. $. DEPT. OF AGRICULTURE

muel: smidler than the thoracic, each with eularged afrium but without disk
pores deliullely ussocinted; derm pores of o singie type, circulnr mpltiloenlur
disk, with small round center, and abouf five large locull surrounded Ly a
murginal cirele of about 12 to 14 small loculi; derm besring short spines, these
slender conieal with slightly rounded tips and enlarged bases; with some sotue,
these of moderate slze but quite evident, none sharply differentiated as either
an gpical pair or as margioal pairs of setue; derm also with hairg, these
glender, sanller thun lhe setae, wilth strongly expanded bases; anal tube
directly apical, cpening not surrounded by a definite collar of disk pores,
although with disk pores and spines frequent in the ares around the opeiing,
tube somewhat, but not henvily, chitinized throughout its length, simpie, without
pores or thickened ring at inner end; no iraces of ventral cicatrices.
Adult maie—Not known,

The single included species is recorded from species of Pinus from

the European territory bordering on the Egean Sea, hence the genus
comes within the Mediterranean subregion of the Palaearctic region.

Fro, 48—XMerchaling hellenica, larva: A, oubline, dorsal! mnd ventrsl, ¥ 60; B, no-
teway, X B15; U, leg, X 1id; D, therucic splrnclea X 440, I, abdominal spiraele,
ubove X 460, below X 1500: F, benk, X 115; &, derm sk pore, X 1,300, H,
dprsai setn, X 6503 I, veatral bnir, X 450; J, veutral seta, X 650; K, dorsal spine,
¥ 050, L, nunl tube, X 330

Nothing scems to have been published regarding the life cycle of
the genotype.
TRIBE COELOSTOMIDIINI MORRISON

The writer (186, p. 102) established this tribe recently for the
reception of the five definitely related genera discussed below.

TRIBAL CHARACTERISTICS

Habit—Enveloped during the growimg period by # lheavy-walled, nearly
globular, presumably secreted test, or naked but with heavily chitinized pre-
adult; adult female usually, but not slways, retained within and ovipositing
in the test.

Adult female—~—Body globulur to stout elliptical to somewhat elongate ellip-
tieal; derm membrancus or with anterior apex heavily or posterior apex slightly
chitinized; antennme well developed, of normai lenpth, or reduced to short
cones or even to flat plates, when well developed with sensory setae on preapical
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as well ns apical segments, second segment with a single sensory pore; leps well
developed or more or less reduced to short cones, but In any case with elaw
aud digitules distinetly developed, trochunter with only twe to three pores
on cach fuce, tursus oue-segmented, claw wilk or withogt denticle, eluw digitules
kuobbed and surpassing claw apex, or acute and not attzining ciaw apex,
rurely wanting; beak rarely present, small, not well developed, if present rather
elongate conleal, Etwo-scgmented to three-segmented; thoracic spiracles with
bar, wilhout pores within atrium, hut with disk pores on derm: at opening;
nbdomingl spivacles iin the seven posterior pairs, these as large as thoracle
lo deftnitely smaller; derm disk peves presenf, multiicculzr, showing some
variation in detalls of tnternal composition, derm with or without spines, with-
out disks or diskilke simpie pores, with bairs, and with setae, vestiture reln-
tively dense; unal openiog upical, the tube well developed but rot heavily
chitinized, with a more or less deflnitely developed rimg at Inner end ; ventral
cleatrices wanting.

Intermediate female~—DBody mostly globular or nearly so, derm membranous or
more er less chitinized, particularly at posterior apex; antennae rarvely fully de-
veloped and elongate, usually short conical with rounded apex, but in any event
retaining definite evidence of segmentation; legs only rarely weil developed and
approximately normel in appenrance, usuully reduced to short to elongate cones,
but retaining at luast some evidences of division into parts, and with cluw apd
digitules deveioped, the #irst with or without distinct denticle, the claw digitules
not attuining the claw apex; beak elongate conicul, usually distinctly three-
segmented, rarely sherter and possibly only two-seginented ; thoracie spiracles
with bar, with disk pores on derm at opening, without tiny pores or setue on
derm near opening; abdeminal spiracles witl the seven pusterior pairs devel-
oped, ench with disk pores within atrivm ; derm bearing multilocular disk pores,
these of one general type, but sliowing some varistion in internl organization ;
derm with or withouat spines, with hairs, and with setae, the vestiture relutively
dense; ansal opening aplea), the tube well to very well developed, with pores and
riug at inner snd; ventral cientrices present, small, cireular, numerous, mostiy
in transverse segmental bands or rows.

Lerva~—Body eliiptical to clongate elliptical, derm membrancus or with pos-
terior apex ehitinized; antennae well developed, stout, six-segmented, with
enlarged sensory setae on apical segment oniy; legs normeally developed, claw
with denticie, claw digitules knobbed and exceeding claw tip or acute sznd not
attaining cluw tip; beak altnehed cpposite anterior coxiu, elongafe conical, dis-
tinetly threc-segmented; thoracie spiracles with bar, with one or more disk
pores at opening, Let none within atrium ; abdominal spiracles present in the
seven posterior pairs, with or without a disk pore within atrium of each; derm
bearing multitocular disk pores, these showing some variation in internal
organization ; derm with or without spines, with or without flat disks or disk-
likke simple pores, with bairs, vestiture relatively fairly abundant: with one or
toer pairs of eclongate, dilferentinted, apicnl abdowinal setne; unal opening
apiend, tube weli developed, with ring, und one or more rows or bands of pores
near inner end ; with three or more ventr:l cicatrices,

Adult male (based on New Zeuland genera cnly}."—The discussion of the
sublamily chavacteristics of the adult male stage, as given above under that
hemding, colneldes exactly witli sny eharacterization that might be given for
the aduit males of the trike Coelostomidiini, gad so wmay be referred to In this
connection,

The distribution or the tribe, as here established, is definitely
restricted to the New Zealand subregion of the Australasian region
and to the Neotropical region.

The life cycle of no one of the included species has been worked
out with any precise detail.

Five genera, one of which is newly described, have been assigned
to this tribe. These fall very obviously into three groups, one in-
cluding the two New Zezland genera, the second the two Neotropical
genera known from Brazil and Mexico, and the third the newly de-
scribed genus from the upper portion of the Chilean subregion of
the Neotropical region.

¥ 8ee footnote 18,
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These genera may be separated by the following keys:

KEYs 70 GENKEEA 0F THE TRIBE COELOBTOMIDIINI
ADULT FEMALE

a. Derm wholly membrancus; antennae and legs fully developed, normally
elongnte, the flrst 1l-segmented; setae on tibia and tarsus quite stout,
almost spinelike; derm pot bearing spines Coelostomidia

8a. With o heavily chitinized plate ou the head, this rarely only faintly chiti-
pized, or derm menbrinous with very slight to slight chitinizotion around
anul opening; sntennne snd legs reduced tu more or less e.ongute cones,
or gtherwise modifled, but leg segmentation retained; antennae sometimes
rednced to Hat plates; setue on tibin nnd farsus slender and few in
ngunier.

b. Antennae shiort conical, apices broadly rounded, five-segmented to seven-
segtnented ; openings of thoracic and abdominal spivucies of approxi-
miutely equal size.
¢. Anterior apex of head, between and ubove asntennnl bases, with

o faintly chitinized plate, remainder of derm membrangus; claw

digituies knobhed und surpassing gpex of ciaw; derm not bearing

spines Ultraccelostoma,

co. Anterior apex of head and all of derm except posterior apex mem-

branous, this Just chitinized; claw digitules acute and not at-

tnining apex of claw; derm bearing spines Paracociostoma

bb. Antennae reduced to mere plates, indistinectly differentizfed from the

Leavily chitinived aves inclosing them; openings of abdominul spiv-
acles definitely smaller than those of thoracic pairs.

d. Legs clongate, but poorly formed, rather baglike, claw without

denticie, claw digitules wanniing Mimosicerya

dd. Legs conical, not clongate, claw elongate, with saveral denticles,

clnw digitules present Cryptokermes

INTERMEDIATE FEMALE

4. Antennze nnd legs fully developed, the first eight-segmented to nine-seg-
mented ; body globular, naked, heavily chitinized at maturity, with smeall
round hole at posterior end; in appearance suggesting, and previously
mistaken for, an adult form Mimosicerya

ag, Antennse and leps, while showing segmentation, redoced to stout conical
protuberances; body linclosed within s heavy-walled secreted test, not
nnked, not heavlly chitinized.
5. Anal tube short, with polygonal wax pores at inner end, but lacking
ecirele or band of disk pores pear there_ . Paracoelostoma
bl Anal tube clongnte, with 1 cirele or band of disk pores near inner end
in addition to b'md of polygonal wax pores.
¢. Legs reduced to flat conical stubs, the segmentation deexdedly .
incomplete Ultracoelosioma
ee. Legs elongate conical to about half normal size, the segmentation
neariy complete,
4. Derm with multilocular disk pores, and with some with large
trilobute center and not more than three small loculi
Coelostomidin
Ad. Derm with disk pores with numerous Iocull only, none as
described above _Cryptokermes

LARVA

«. Posterior apex of abdomnen strongly chitinlzed.
b, Ventrgl cleatrices in six pairs nrranged in fwo longitudinal rows, one
on each half of the ventral face of the abdomen Prracoelostoma
Bb. Ventral cientrices three in number, arrgoged in o {TADSverse row Near
posterior apex of hody. Ultracoeelostoma
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o, Posterior apex of nbdomen not chitinized.

e. With n single pair of upleal setne Coelostomidin

cr, With frur pairs ol apieal nnd subapical setae.
d. Spines near posterior napex of abdomen stout conical, tapering
strongly to tips Cryptokermes
fd. Bpines nenr posterior apex of abdemen clongate, slender, inter-
medinte portion vearly crlindrical, aplees only tupering to
noint . Mimbslcerya

1ot
AARYA

$INTY

o

"Aﬁﬂ’kﬂy\;&f 5 ey

g, 40 ——Paraceclostoma peruviana, adult femnle: A, outline, X 12; B, antenna,
X 185; C, thoracic spirncle, X " G0; 1), benk, X 120°: E, posterior abduminal
spiracle, two views, X 230; F, nn auterlor nbdominal splracls, X 280; G, lu?.
b 0; I, anal tule, X G0; I, cluster of setie around anmal opening, X &0: J,
derm dlsk pove, X 1,280; K, apicnl nbdeminal spiraele, X 60 L, intermedlate
abdomiuul spiepcie, above X 60. below X 120; A, derm hairs, dorszl (p) and
ventral (v), X 660; N, derm sefne, ventral, X 650; O, derm splnes, % 650

GEXUS PARACOELOSTOAMA MORRISON
(", 3, A, and figs, 40, £1, and 42)
This genus has been established recently by the writer (136, p. 102)
to accommodate a single South American species.
=
GEXFRIC CITARACTERISTICS

Habit.—Inelpsed. during the growing perind within o heavy walled, glabulnr
test; adult female retained within thix test and ovipositing thergin.

T1205--08 —T
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Adnlt female—~—Probably approaching globular in form; derm membranous,
with the pesterior apex, surrounding the anal opening, becoming slightly
chitinized at maturity, the anal fube of the preadnit often retained, no chitinized
aren on nnterior apex of head; antennse muach reduced, stout conicttl, more or
less distincily flve-segmented or six-segmented, the apical and preapienl seg-
menty bearing one or more enlarged sensory sefae; legs similnrly reduced,
neutely conieal, the joints separuting the parts more or less disfinet, with
definlte well-developed apical claw, somewhat curved, roughened on inner face,
the digitules npparently acute, not atinining the tip of the claw; beall present,
but not heavily chitinized, on this =mccount indistincily three-seginented, the
bren! segment quite narrow; thoracie spiracies fairly large, with wide bar
and & small cluster of disk pores at mouth; abdominel spiracles quite Inrge,
somewhat smaller than thorocie, with o circle of disk pores within atrinm of
each, the apleal pair smaller, sct close to the anal opening; derm pores of a
single multilocular disk type, slightly elliptieal, with more or less distinctly
Lilocular center and numerous {(around 18) small locull, these well distributed
over body, but more nbundant, rather erowded, toward posterior end, spiracular ~

o

Fig. 41l.—Paracoclogtoma peruviang, preadunlt femele: A, outilme, opileal section, X 12;
B, antenna, X 230; C, sectlon of derm showlng areglations, ¥ 630; D, leg, 3 230;
E, single ventral cleatrix, ¥ 460 I7, beak, » 120; G, abdominal {abcve} and thoracic
(below) aplracles, X 120; H, derm disk pore, X 1,500; I, derm heiy, X 1,500; J, derm
gdisk vore, X 1,280; K, abdom!lnal splracle, somewhal dlagrammatic, W 230; L, derm
seta, X 1,600; M, portion of transverse row of ventrz] cicatrices, X 120

dlsk pores with fewer loculi; posterior apex of bedy with a circular cluster of
elongate, rather slender, almost setalike spires, each with bluntly rounded,
glightly elavate tip, surrounding the anal opening; with smell, rather stiff
setne scattered over body and with small, rather stiff hairs, each with ¢xpanded
base, likewise scattered over body; anal opening apieal; anal tube large, hardly
chitinized, but with chitinjzed ring at inner end, offen refaining the preadult
anal fube; no veniral cicairices.

Intermedicte female {(preadult) —Eliptleal, probably approaeching o globular
form at maturity; apex of abdomen, arcund anal opening, heavily chitinized,
remainder of derm membranous; anteniiie more or less definitely seven-seg~
mented o eight-segmented, the segments nnrrow, the entire antenna sfout at
base, short conical, apex rounded or somewhat constricted; legs similarly
roduced, acutely conleal, parts more or less distinctly separated, claw well
developed, gomewhat curved, inner face roughened, claw digitules slender,
apparently acute at tips, not nearly attaining claw apex; beak rather elongatie
conical, distinetly three-segmented, the basal narrow, with a few acute sensory
setne at the apex; thoracic spiracles fnirly large, with bar and cluster of
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pores nt mouth ; abdominal spiracies present in the seven posterior pairs, much
smaller than thoracie but quite evident, each with collar of disk pores wlithin
mouth, the posterior pair set within the chitinized nrea quite ¢lose to the anal
opening ; derm bearing small circular disk pores with eireular center and nbout
10 locnll and slightly lavger similar pores with bilceular centers and ubout the
same number of loculi, these mostly toward posterior apex, the others well
scattered ; derm benring some small zetne each with stout coliar and some
short stiff hairs; apparently with some spines on the heavily chitinized apleal

ity
Y
"ﬂ!lﬂh’rﬁh&“"

Fia. 42.—Paracovicelomn peruviona, Inrva: A, derm setn, X 430; B, outline, dorsul
nmd ventrnl, X 60 O, nntenng, X 230; D, annl tube, 230; B, beak, > 1%0;
P, thoracle spirncle, X 460; G, body setne, decsal (D) nnd ventral (v), 3 850;
M, ubdomlinnl spiracle, % 480; I, apleal chltinized disk, W 230: I, mareloal wetn,
> 050; K, posterior ventral setn, X 6450; L, spiracular dlsk pere, X 1,280; M,
leg, = 230: N, siogle row of ventral cieatrlees, ¥ 1203 O, wentral hair, X {40 ;
B, derm muitilocuslar sk pores and simple apical dlsk, » 1,280

plate, these greatly obscured, size and shape uneertalls; anal opening apleal,
annl tube of moderate size, with band of wax pores at inner end, apparently
without eollar of disk potes at any point; ventral cicatrices numerous, varying
in slze, in transverse, irregular, segmental rows on both surfaces of the Lody.
Larve—Decidedly elongate elliptieal, posterior apex of body with a large,
heavily chitinlzed plate surrounding anal opening, remainder of body mem-
brancus; antennne six-segmented, stout, the apleal segment largest, swollen,
the third shortest, mueh abbreviated; legs moderate in slze and langth, the
clnw slightly curved, usuaily with a distinet denticle, claw digltules apparently
acute nt aplces, approaching but not attaining claw tip; beak leng conical,
three-segmented, the basi! vory narrow, with o few sensory seine At apex:
thoraelc spirncles fairiy large, with bar and cluster of disk pores at mouth of
cach ; ab@eminal spiracles in the seven posterior pairs, much smaller, but stll!
evident, elongate tubular, ench with a single disk pore immediately adjacent
to opening, posterior pair not Inelosed within chltinized area; derm pores of
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one sort only, smail with oval to obscurely Liloculavr eenter, nnd usually about
seven locull, Lhese qulte nmmerous in the chitinized plate, clsewhere soenltered;
derm without spines, with small setae, ench with large, fiat, hasal cotinr il
with a fow stif short lmdvs with strongly swollen bases; anal openlng apical,
surronnded by a chitinized plate, anal tube fairly clongnte, deliente, with strong
band of polygonal wax pores nt inner end, but no ecivcle of disk pores; venfral
clenlriees modernte in size, each civcular, in two rows, one on each slde ven-
trally about half way Detween middle live and margin, pormatly with #Ix in
each row.

Adull male—Not known,

This genus is based on a newly deseribed species to which the name
peruviana has been assigned {136, p. 103}, collected at Samsn, Piura,
Peru, May 21, 1910, on zapote (dchras sapota) by G. H. T. Townsend
(No. 228} and April 29, 1912, by B. W. Rust. The indicated dis-
tribution for the genus is therefore the Chilean subregion of the Neo-
tropical region.

Nothing whatever is known regarding the life history or biological
habits of the single included species.

Gexts Opverokeraes HIeasesL
{1, B, and fizs, 43, 34, avd 45)

First deseribed by Hempel (97, p. 398) in 1900, with a single in-
claded species, brasiliensis, this genus was, until comparvatively re-
cently, associnted with the so-called subfamily Dactylopiinae. Ferris
(49, p. 221) in 1918 first called attention to the need for its reassign-
ment and indicated its relationship to the series of genmera here
discussed, althongh, as wiil be shown below, his conclusions were not
based on examples of the genotype, as he believed, but instead on
specimens of a previously undeseribed and only recently named
species. Since the descriptive information given below differs in
several details from statements made by Ferris, it seems necessary to
note specifically that there are certain errors in his generic diagnosis
and specific description; for example, seven peirs of abdominal
spirncies are present, rather than six pairs, as stated, and very
poorly developed legs and antennae ave present in the adult female,
mstend of wholly wanting.

GENERIC CITARACTERISTICS ™

Frabit.—Incliosed within n heavy-walled test during the growing peried; aduit
fomnie retnined within thiz and ovipositing thersin.

Aduli femele—DBody nearly globular; anterior apex with n large, heavily
chitinized, wrinkled and rldged patch, this inclosing the eyes ml the antennac,
remainder of derm membranous, the posferinr apex offen retuining s patch
of dermn and the strongly develooed anal tube of the preadult stage, these
attrched through the refentlon of the presdult unal tube withinn that of the
adult; antennace reduced to little more tlan small patches of sciae; legs com-
parably reduced, poorly developed, or at most clougate conteal, with well
developed, distinetly multidenticuninte eclaw and neute dlgitules havdly sur-
passing the middle of the clitw; no troces of & beak; thoracic spiracles large.
with Lroad bar and pores at opening: abdemiiml spiracles likewlse large. Luat
distinetiy smaller than thoracle, in ihe seven posterior pairs, ench with several
disk pores In a loose band within the opening, posterior pair placed quite ¢lnge
to anal opening and somewhat larger; devm pores of a single type oniy, wmulti-

12 The writer ls suel indebted to (3. F. Ferrls for an appertunlty to exnmine parily
moited speclmons of the pdutt male of O, mericanny.  These are not fully satisfuctory for
Aeseriptive pirposcs, bat do alow epough to sirengtlien the cobclusiong that linve boen
advaneed here regardiug the relationships between these New Zealand and Neotropical
petters.
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loeular disk, mostly with from 10 to 1G¢ small loculi and a simple civcular to
somewhat oval, possibly bilocular center, these pores scattered auteviorly, but
rather abtidlant towerd posterior apex of body; derm bearing spines, these
stout, encl: broadened at Lnse, dcute at apex, thickly distributed over the
anterlor ehitinized arer and the immediately adjacent derm; with small slender
setue, these seattered, and with small hairs with strongly expanded bases,
these nppacently rave; nnal opening apical, anal tube simple, elongnte, delicate,
ring at Inner end very indistinetly developed, the adult tube often retaining the
well developed preadult tube; ventral cicatrices wanting.

Fig, Al bolormes Dragficngls [exvopt K oud N), adult female @ A, ouwtline, dorsal
amd venlrval, semewsat diageduomacie, ¥ 160 B notenon, ¥ 2305 O, mblilvenoenld
derm pore, X 1,500 ; D, midventeal halr, » 650 I3, apex of log, ¥ 230; I, derm
spive, X G305 &, abdominal spiracle, ¥ 120; LI, snme, in seetion, X 230: I, derm
setie, X 380 T, thoracee spivicle, X 120; K, ¢ mcozicenus, aual tube, with lube
al preadult st cetelned, > 120 T, vacktions In muttilocular disk pores of devm,

1,500, M, midventrnl setn, X G630 ; N, spine frow head thilekening of €. mesi-
ciitifx, X GO0

Intermediagie femiale (preadult) —Approximately globular; derm mostly moem-
branous, posterior apex, particutarly toward molting time, becaming more
heavily chitinized in an approximately cirenlar avei survonnding the anal
opening, this area broken out in east skins of the stage; nuteanue about half
devoloped, short, tapering somewhat, apex roonded. indistinetly three-segmented
to fnirly distinetly six-segimented; logs likewise about balf developed, or less,
the segmentation more or less distinet, clnw definitely develaped, with denticles
or irrerularvities, and digitules, these Munted at tipne, not renching e¢law apex;
beak moderntely elougnte couieal, three-segmented, the hasal segment very
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narrow and incomplete, with a few aentely pointed sensory setiie ot apex,
thoracle spiracles large, with stout bar and with pore cluster at xouih,
abdominal in seven paira, distinetly smnller, but of good size, each with a loose
bnnd or circle of disk pores In nnd around mouth; derm pores of r single
multilocular disk type, with between 10 and 16 loculi, the centers circular to

Fig, 44—Crypiokerines Uragitionais, prendult fowale: A, outllne of body, doersal and

ventral, ¥ about 12: 13, nutennn, X 240: C, thoracic spitacle, X 120 D, ubdomi-
nal spiracle, X 240 B, simple dlsk pore near posterlor npex of hody, X 1,500

17, Ieg, X 230; @, elaw, X 580; H, smal! disklike tubercles nenr pokterior apoex of
hody, % 100 I, multilocular disk pere, ¥ 1,500; T, aoal tule, > §0, with detait,
¥ 9305 K, midventral juultliocular disgk pore, X 1,500; L, dorspl multlloculnr disk
ore, X 1,500; M, single ventrnl elentrix, X 1,L00; N, seta from posterlor apex of

ody, » G30; (), selng from middorsal (p) and midventeal (v) reglons, ¥ GG0;
1', dorsal spine from posteclor end of body, X 630

oval to somewhat trilocular to quadrilocular or even quinguelocular, these in
general rather more nbundant posteriorly; derm bearing stout conical spines,
these very few to numerous, more abundant in cach case posterlorly; with
peeuliar Anttencd disks, these with or without a somewhat raised and peinted
central bass, quite numerons over mueh of body; with small, short, faivly thick
setae with conical DLasal eollars; with szimilar small, cylindrical hairs with
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expanded bases, these apparently rare; anal opcning apleal, surrounded by a
clrenlar, chitinized, roughened and ridged plate, annl tube elonpate, with broad
band of polygonal wuy pores ot inner end and an irregularly double circle
of disk pores somewhat nearer ¢o opening than to inner end; ventral cicatrices
amall, clreular, vavying somewhat, fairly numerous, in lrregular, transverse,
segmental rows on both surfaces of the bedy, Antepenultimate female prac-
ttcally identical with the preadult, slze somewhat smaller, various structures,
gplnes, anal tube, cleatrices, ete., somewhat less developed.

Larve.~FElliptical in outline, not chitinized; antennae six-segmented, the
gixth longest and largest, the third very shiort, bearing some sensory setae on
oplenl segmet, none of the setne extremely long as in Iceryn and its relatives;

Mo, 45.—COrpptokermes bragitiensis {oxeept A, I, MM, N}, larva: A, . mericanua,
cutling, dorsul and ventral, X 60; B, antenna, X 115; C, beak, X 113: D, derm
disks or gpines, ¥ 1,500; H, leg, X 460 ; B, derm disk pores, X _1,500; G, abdomi-
nill sphetele, X 530 H, O. mezfoanta, annl tobe, X 330; 1, thoracle apiracle, X 440
I, derm spine, X 1,500; I5, detall of polygonnl wex pores of anal tube, X 1,600;
L, ventrul setn, X G50 M, 0. smexlednes, gorm splne, dorsal, ¥ §30; N, €. mori-
cans, derm setn, X 530; O, ventral cleatrices, X 230

legs fairly long, not unusual, claw slender, curved, wiih distinet denticle, claw
digitules slender at tips, pechaps knobbed, exceeding apex of claw ; beak elongnte
conical, distinetly three-segmented, the busal segment merely a narrow ring,
apex of beak with a few seusory setae; thoracic spiracles large, with broad
bar and single (isk pore dirvectiy nt mouth; abdominal spiracles in seven pos-
terior pairs, elongate tubulav, swith scvoral constrictions bLetween mouth and
faner end; bedy with n single type of multilocular disk pore, this with tri-
locular te quinguelocular center nand a ring of loculi outside the center, small,
distributed neariy uniformly over whole body, but not numerous; derm bearing
near the posterior apex of the body some stount ennical spines, these tending
to ¢luster dorsally on each side of the anal opening ; algo bearing tubereles, these
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distributed fairly uniformly over the entire dorsum, flat, or, in one species,
with elevated conleal central boss, sometimes much enlarged into a strongly
protruding stout spine; with, in the nggregate, a considerable number of
rather stilf setae, these varying in size, lavger along the bedy margin, and
ineluding four pairs of mueh longer and larger apleal and subapical setae, these
attaining a length of parhaps thveefifths that of the body; anal opening apical,
nnnl tube clongate, large, with a band of polygonal wax peres at funer end,
and n circle or band of multiloeular disk pores around the opening; with three
medium  sized, eiveular. ventral ecientrices In a transverse row aecross the
posterior end of the ahdomen.

The present known distribution of this genus includes southern
Brazil and southern Mexico, therefore the Brazilian and Mexican
subregions of the Neotropical region,

There seems to be no definite information available regarding the
life cycle of the species of this genus,

As previously stated, there are actually two known species in the
genus.  Alf of the published records of the occurrence of brasiliensis
in Mexico actually relate to & previously undescribed species to which
the name menicenus was vecently assigned (736, p. 103). These
references include that by Cockerell (25, p. 469) and the one by
Ferris already cited in connection with this genus (49).

KEYS TO SPECIES OF CRYPTCKERMES
Aduit female

a. Legs relatively well developed, short conieal, with a distinet claw bearing
digitules_ ——— brasiticnsis Hempel
at, Legs represented merely by a cluster of setae and some wrinkling and
thickening of the derm; no claw observed (based: on limited and inade-
quate material) mezicanug Morrison

Imtermediote fomaale

. Stount spines relatively very rare on derm, occurring only oceasionzlly;
aniennac short, rounded conical, segmentation indistinet; legs also short
eonival, little better developed; Hattened derm tubercles with slightly
elevated, pointed, eentrnl boss_ e bragiliengis Hempel

. Steut spines on derm relatively very numerous, particularly at posterior end
of Lody; antennae somewhat longer, mueh better developed, quite distinctly
six-segmented ; legs likewise mucell better developed, strougly chitinized,
the segments distinet; flattened derm disks with the central area plane
or ut most slightly conves__—___ niexicunns Morrison

¢

]

Larci

3l

Derm disks each with & raisod and pointed central boss, some, nenr posterior
apex, strongly clevated to fovm definite, staut, spinelike protuberuances.

bragitiensis Hempel
. Derm dlsks with upver surface flntiened, or, at most, slightly convex.

mezicanuy Morrison
As a point of some historical inferest it may be noted that as early
a5 1897 the late Theodore Pergande had indicated that the Mexican
species here discussed represenied a then undeseribed genus and
species,

d

=

Gexvg Mivosicnrys COCKERELL
(L8, O, and fga 4G, 27, and 48)

This genus was first established by Cockerell (26, p. 717; 23, p.
233} in 1902 us a “section™ of the genus Icerya. Regardless of
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‘Cockerell’s designation of its rank, it complies with the nomencla-
‘torial requirements of a subgenus, cven as defined by him, since it is
in the torm of a generic name and has a definiiely designated type
species. The present placing of the unit 1s some indication of the
true chavacter of its supposed relationship to Icerya. Much later
Newstead (152, p. 175) redescribed at length the single included
species, oviginally known as fcerye hempels Cockerell, and erected
still another genus, Clypeococcus Newstead, for its reception, on the
ground that the insect possessed a clypeus. This structure is actually
nothing more than a fold or folds in the derm anterior to the attach-
nient of the beak in the preadult female, and, in the writer’s expe-
rience, its size and appesrance vary more or less with the individual

TG, e —-3imoyiccrye Rempell, adult femaie : A, nobenna, ¥ 120 : B, thoracle spiracle,
W04 O, dorsal dorm disk pote, & 1,580; D, lew, ¥ 123 B3, abdominal spirscle,
X 60; F, same, X 120; G, ansl tube inclosing tube of premduit, » 120; H, sefne,
dorsal () and ventral (v}, 3 059 I, dorsnl setn uear apex of abdomen, X 800
X,ovontrnl hale near leg, X 630; K, ventral baly, x 6505 X, splne from cephalic
plate, X GGO0

specimen examined. Newstead’s genus therefore stands as.a synonym
of Mimosicerya.

In wveality, as will be evident from the descriptive matter which
follows, the trne charncteristics of this insect have never yet been
made known, and ifs peculiar adaptation in its later stzges, which,
though it closely parallels that found in the preceding genersa, yet
differs conspicuously in certain details, is in some respects the monst
curious modification found within this whole group of genera.

GENERIC CILARACTERISTICS
Habit—Remaining exposed on {he hest piant, but with the preadult female

becoming plobulnr and very heavily chitinized at maturity and retaiving within
it the adnlf femnale,
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Adult female—Shape of body probably approaching globular; derm mem.
broanous, except for a defluite, heavily chifinized area at the anterior apex of
the body, this practieally identical with that found in Cryptokermes, and
rldged and wrinkled, bearing numerous spines of varying stoutness and enclos-
ing the eyes and the greatly reduced platelike anteunae; legs elongate, slender,
very slightly swollen and chitinized at tips and usually bearing a stout comicnl
clnw, but ne digitules, vemainder of leg menibrancus, joints and puarts both
obliterated ; beak apparently wanting {one specimen examined); thoracle spi-
racles large, wlth broad bar and band of disk pores at opening; abdominal
spiracles distinetly smaller, but still of considerable size, situated on truncate
conical, protruding, somewhat chitinized tubereles, almost eertaiuly in seven
paivs, not accompanvied by disk pores, the posterior pair close to anal opening;
derm pores of a single multilocular disk type, cireular to slightly oval, with
centers cireular or gbscurely bilecular or trilocular sand numerous submarginal
locull (about 15 or 16), these pores much more abundant toward the posterior
#pex of the body; derwy, in addition to the numerous spines on the cephalie chiti-
nized avea, with large, hut not dense, ¢lusters of more slender spines around each
thoracle spiracle; with some slendor, but many more short stiff setae over body,

Fra. 47— imesicerpe hempeli, preadult fomale: A, derm disk pore, X 1,500; B, tho-
racic spivnele, X G0 C, leg, X 60; D, abdomlnnl spiracle, X 230; B, snme, X 00;
I, nntenpa, X 115; G, row of ventral cicatrices, X nbout 40; H, ventral halr,
* 830; I, ventral seta, ¥ G50

these decidedly lavger, stouter, and more abundant at posterior end; with a few
stiff hairg with expunded bases scattered about, apparently promiseuously; anal
tube delicnte, hardly chitinized, without pores, normally retalning the tube of
the preadult stage; no ventral cicatrices.

Intermediale female (fully maturve preadult only).—Approximately spheri-
cal, naked, or with n faint bloom, heavily chitinized, excepting ounly the mid-
ventral area in contuct with the host plant, posterlor end with a small, roughly
clrenlar opening; anternae well developed, eight-segmented to nine-segmented;
lega fully developed, short and rather stout, the parts distinet, claw stout,
curved, claw digitules apparently short, slender; beak small, structure uneertain
in materiol examined, apparently indistinctly two-segmented with very few
Eetne; thoracie spiracles large, with bar and cluster of pores at mouth ; abdomi-
nal much smaller, with disk pores In and at mouth, apparently in six pairs,
actually with seven, the inst pair included in the circular dermal plate attnehed
to the anal tube retained by the adult female; derm dorsally and laterally
bearing some small disk pores with abont five to eight loculi and some setae,
but ¢he number and arrangement of these obscured and somewhat uncertain,
midventral derm hearing some pores with quadrilocular centers; heavily chiti-
nized mmrgins of mldventral area bearing numercus long, slender, flaxible,
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nearly cylindrieni huirs, with exponded bases and, usually, with more or less
swollent apiees, these in u rather denze band avound the body margin ot this
point and also extending over the urea betwesn and around the legs; no stout
conical spines observed: anal epening apicnl, anal tube with a wide collar of
polygonal wax pores af inner eng and a double to triple © w of multilocular disk
pores nenarer opening thnan Inner end; ventral cicatrices numerous, small, cireu-
lay, of varying size, In lrregular transverse segmental rows on sbdomen and
thorux, exltending aeross membranous venirnl surface and into chitinized area
on eaech side,

Lurve—Very similar to that of Cryptokermes; elliptical: the antennge elon-
gnte, ouly moderately stont, six-seginented, the third very short, the fermiinal
elongate, somewhat swelien, bearing seusory setae at apex; legs siender, claw
slender, slightly curved, with denticle, claw digitules slender, not exceeding

Fio, 48— Mimaosfecrye empeli, lurva: A, outline, dorsal and vemtrzl, » €0; B, an-
tenna, W 120 ; C, benk, X 120; D, nbdeminal spiracle, in section, X 630 B, same,
X 480; [, thoracie spirnele, X 460; G, heavy derm disk or tubercle, % 1,500;
H, spme, prefile, X G30; I, derm disk pore, ® 1,508 J, sectton of derm with
tuberele, spines, and setr, X 530; K, leg,” ¥ anbount 104 I, onel tube, » 530: M,
derm spine, X 650; N, derm sctae, dersal (p} and veetrsl (v}, X 630; O, derm
disk1 '{_1350, X L,500; 1, ventral cleatrices, X 33¢; Q, abnormsl derm disk pore,
® 1,8

elaw npex; beak elongate conleal, three-segmented, the basal segment very
narrow, with some aeule sensory setae at apex; fhoracic spiracles of moderate
size, with bar and with a single pore at opening of each; abdominni spiracles
in seven pairs, much smalier, but still distinct, elongate as in Crypto-
kermes, with a disk pore near to but not intimately associated with the open-
ing of each; derm pores of o single disk type only, not numerous, of moderate
size, with four to six loculi, those near spiracles lavger; derm dorsally bearing
elongate, nearly cyiindrieal! spires, tapering to point at apices, in clusters on
ezch side of the anel opening and in prired fransverse rows anterior to the
clusters, {hese rows dwindling to one or two spines on each margin within
thrae or four segments; with numerous flat tondstool-shaped tubercles, larger
and more nuierous posteriorly, distributed in transverse rows over the whole
dorsum ; with slender setae, baving stout conical bases and, at the posterior
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apex of the body, five pairs of much larger sefae, these attnining a length as
much ag three-fitths that of the body ; anal opening apicel (appearing subapical
in many mounted speclmens), short, with o double collar of polygonal wax
pores at inner end, but no ring of disk poves; with thice circular ventrnl
cieatrices of moderate size, in & transverse row beneath nnal tube,

Adutt male—Not known,

The present known distribution of this genus is that of its single
member and includes southern Brazil only.

There appears to be no information published in regard to ifs
biology.

As indicated by the details of the generic description, this genus
is, on morphological characters, very closely related to Cryptolermes.
Tt is at present considered that the peculiar modifications described

Fig. 40.—Uiteavoclostoma asainife, ndulk female: A, ontline, optienl section, X 127
I3, antenna, X 165; C, mbkldie ler, X 440 D, unal tube, ¥ 165 1, left. nhidominnl,
aumd right, therneie spiracle, X 163; I, dorsal setn, X 650; 4, ventral {v; and
dorsal [} Lalrs, » U650 1L sectlon of deem, X 1G5

for the preadnlt and adult stages are adequate to justify the accept-
ance of separate gencric status for the single included species.

GexTs ULTtAcorrosToars COoKERELL
{PL 3, I, and figs. 49, 50, B1, and 52)

This genus was established by Cockerell (21,v. 88, p. 114; 83, p. 208)
in 1902 to receive the species described by Maskell as (oelostoma
assimile. The genus and its single included species have been dis-
cussed ab some lenglh recently (157, p. 17). Although there seemed
to be some doubt as to the correctness of Maskell’s 1dentification of
the adult female when the species was first studied, a later examina-
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tion of the available specimens of this stage leads to the belief that,
on morphological grounds alone, the staﬁe can be considered as
having been conectly determined by him.

GENERIC CEHARACTERISTICS

Habit —Inclosed during the growing period within o hard, apparently some-
what enleareous test, often loecated in the axils of the bost twiegs and often
indueing some gall formation; adult female retnived within, and ovipoesiting
in, the test of the preceding stage.

Adull female—Nenrly glohular, membranous, cxecpt for o somewhat chiti-
nized, wrinkled and ridged, platelike area on the apex of the head; antennne
much reduced, stout, tapering, more or less distinetly five-segmented to seven-

IP1es, G0=——Fltracoclostoma aysimife, preadalt fenanlo {i-:uepl I, this secoml-stnge femanle) :
A, outhline, X GO; I, aptenna, < d33: €, beak, X 120; D. thorucic and abdontinul
'-[.'!il"ll.l(!\ X 000 E, lew, 3 .33. dorsal (n) 'tmi. ventral (v] setpe, ¥ 6030; G,
vientral L’IC:I.I.I'I(.'("H, 4 1A ; ction af ventral derm, X 335, with detail of pure,
~ G40 I, apex of abdomen, X 163

sepmented ; legs reduced to stout comes, each bearing a somewhat curved claw
at the end, this often with a dentiele, and two, or sometimes three, slender
digitules distinctly knobbed at apices, leg with @ few setae, segmentation prae-
tically wholly obscured; beak wanting: thoracle spiracles of moderate size,
with slender bar and row of disk pores at mouth ;: abdonsiaal gpiracles in geven
posterior pairs, conspicuous, openings approaching those of thoraeic spirncles
in size, without pares within atrium, but with a vagune scattered cluster of disk
pores around mouth, postorior pair quite elose to anal opening, somoewhat larger
niid sometimes less heavily chifinized than with the remainder; derm pores
fow, scnttered, most numerotts on the posterior abdominal segments, of one
sort, multilocnlar disk, with about nine to eleven loculi and neserly cireunlar,
oval gr frizngular or almost trilobate centers; derm with a few small, incon-
spicuous setne with fint basal collars; with sleader delicate hairs with strongly
expanded hemisphevienl bases, these sparse on anterior portion of bordy, be-
coming much more numerous and asbundant at the posterior apex; no spines or
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comparnble structures; ananl opening apienl, inconspicnous, annl fubes very
delicate, with a somewhsatf chitinized ring at inner end and a shor{ constricted
continuntion of the tube; no ventral cleatrices.

Intermedicte female—¥orm nearly globulur, derm wembrancus, except for
a henvily chitinized clrenlar plate at the posterior apex of the body, centered
on the anal opening and inciuding the posterior palr of spiracles within its
limits; aniennne much reduced, poorly four-segmented to five-segmented, with
some upienl sensory setae; legs even more reduced than in adult, but retaining
claw, kuobled dlgitules, a.-d some of the setne; beak long and sharply comical,
threa-segmented, the basal a very narvow colinr, with about six apical sensory
setne; thoracic spirncles of modernte size, with bar; abdominal nenrly as Inrpe,
with cylindrical entranee passage having g disk pore or pore collar af inner
end, these spirucles approximately submarginal dorsal, the posterior, ng stated,
associated with the posterior dermal plate; derm pores apparently of one sort
ouly, small flut disk pores, with larpe, usuaily gquadrilocniar but often tritocular
or quinguelocular centers and no apparent siall loopll, these numerous, but
never crowded, distribnted over the whole surface, more abundant toward the

v

Iq. Bl—Uiracoclostoma assimile, larva ! A, gutline, optical sectlon, X 57.5; B, aw-
tennn, ¥ 220; C, sectlon of ventrsl derm between legs, 3 333, with pore detail,
¥ Gift; D, beak, x 115; B, apex of ashdomen, ¥ 184, F, ]eg, X 220; G, ventral
cientricos, » 330; H, thoracle and nbdominal spiracles, ® 440; I, ventrsl {v) and
dotsal (b} setme, ¥ GH0; J, derm splne, X §30

posterior apex; derm with even more numerous small, flat, cylindrical tubereles,
about equal in dlameter to the pores, these distributed nearly uniformly; derm
with some small setne with flattened collarg; with some hairs, these ghort,
nearly eylindrical, with rounded tips and strongly expanded bases, distinetly
stonter than the seatas; apal opening apical, in the center of & chitinized,
cireular, ridged and roughened plate, nnal tube long, with a band of poiygonal
wnx pores af inner end and a single circle of muitilocular disk pores about
one-third the total length from the Inner end ; ventral clcatrices fairly numercus,
in paired, transyverse, irregular clusters on the Intermediate abdominal segments,

Larva~—As mounted, stout elliptical; derm membrancus except for 2 dis-
tinctly chitinized cireular plate surrounding the anal opening; antennze six-
segmented, short and stout, the sixth much the longest and largest, with several
stouter sensory setae at mpex; legs short, moderately stout, claw curved, with
a very dlstinet denticle, claw digitules slender, distinetly knobbed, surpassing
claw apex; beak rather elongate conical, three-segmented, the basal & very
narrow, incompiete collar, apex with & few acufe sepsory setae; thoracie
spiracles of moderate size, with bar and pore at mouth; abdominsl spiraeles [n
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thie seven postervior pairs, distinetly smaller Lut still of considerable size, the
entrance tube elongnte, eylindrleat, expanded at inner end, the posterior pair dis-
tinctly enlarged, situafed close to the annl opening within the chitinized apleal
plute; derm pores fairly numerous, apparenily of only a single sort, small guad-
rilocuiar disk, these distributed rather nniformiy over dorsal surface af least;
derm with swnil finttened tubercles comparabie to those of preadult, these
also well distributed; with some small, inconspicnous body setae; with o few
even shorter, but stouter, hairs, with strongly expanded beses; with a single
palr of apieal setae, about one-fourth that of the Lody in length; npical plate
bearing seversl elongnie sefae having slightly clavafe, rounded apices; apal
tube dellente, opening in center of npicsl chitinized plate, with & double band
of polygonal wax pores &t inner end and a clrcle of disk pores about one-third

o, l"2—UuracaeIostoma, ageimile, adult male {fromm gpecimens determined Ly G,
Brittin) 1 A, head, dorsal, X 60' B, wing, X 17.5; C, aptenna, second ond third
segments, dorsni nnd ventrai, X 603 D, halfer, with npical sefme lncomplate, 3 120
B, leg, X G ventral tubercolar disklike pore, X 1,500 G, a ex of abdomen,
ventral, X 1H derm disk pore, X 1,508CG; I, derm setae, 3341 toraus ood
elaw, X 1-0, I\ derm hadrs, dorsnl (0} and  ventrnl {v), 6.:0 L, abdominal
splerele, X G30

of totsl length from base; with three clircular ventral cicatrices, plnced be-
iienth chitinized plate, the two laterzls posterior fo the median.

Adult male {({rom specimens determined by G. Brittin)}.—Of the usual elon-
gite shape; bead apex and antennne &$ in Coelostomidia, the segments beyond
‘the second elongate, nenviy cylindrical, without nodes or whorls of setne; legs
rather elongate, the tibia Dearing some bifurcate setae, the tarsus distinetly
two-segmented, elaw stender, stronpgly curved, with distinet denticle, digitules
slender, strongly konobbed at aplces, execeeding claw tip, each ¢law with two
privs; wing as in Coelostomidin, rather narrow, oniy slightly cloudy, the costal
complex continued faintly as a dalker streak beyond the normmal termination
to the wing apex, basal diagonal vein very short; halferes uncertain, apparently
nurrow as in Coelostomidin ; abdomen membrarous, without traces of thicrkened
garker paiches, and with uo sort of suggestion of apleal or other lobes or
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tessels: penls sheath very elongate conleal, fapering uniformly from bhase to
npex, this last rounded; abdomen with small, flattened, eylindrienl tubercles:
in bands beneath ns in Coelostomidia ; with the usual disk pores dorsally, these
mostly triloeglar, and with small setne in wore or less distibet transverse hands:
dorsally, elsewhore seatteved.

The genus, as at present accepted, is found only in New Zealand.

No definite information regarding the biology of the single in-
cluded species secems to be available. The habit, including the for-
mation of the heavy protective test by the immature stages of the.
female, and the continued inclosure of the adult female within this
test, together with the reduction in the legs and antennae of this
stage, are noteworthy. Perhaps it may be noted here that a evitical
investigation of this species in New Zealand is desirable. Certain of
the various lots of material examined in connection with this study
show some differences, when compared with the Maslrell type material,.
that hint at specific distinctness, such as, in the adunlt female, for
example, larger size, and the presence of three knobbed digitules on
the claw, the latter in contrast to the two pairs present in type
specimens.

Gexus CorrosToMinia COCKERELL

{I'L 3, I, and Ags. 53, B4, 55, and 56)

'This genus was first erected by Maskell (722, p. 294) in 1880 as:
Coelostoma, with the single inciuded species zealandice Maskell.
Much later Cockerell {20, p. 867) substituted for Maskell’s generic-
name the name Coelostomidia, as the name first proposed was shown
to be prececupied. In addition to various notes by Maskell and
other writers, the strnctural characters of the species have recently
been discussed at some length (137, ». 7). Much of the matter in--
eluded here has been obtained from this last paper cited,

GENERIC CHARACTERISTICS

Hebit.—1nelosed @uring the growing period within a globular, thick-walled..
presutitbly secreted protectlve celt; adult femnle free, aetive, secreting o mass:
of cotiohy material at oviposition. .

Adult femule—Body somewhnt elongite ovoid as mounted, derm remainipg-
membranous; antennae fully developed, 1ll-segmented, stout, tapering some-.
wlint, the segnients short and the internnedinte ones broader than long, some
of the serments with shavrply diffecentiated sensory setae; legs large, stouf, the-
setne on under side from long and slender to stout, almost spinelike in cevtain
species, claw stout, eurved, somnetimes roughened or faintly dentieulste near
tip, digitules appreoaching claw apex, slender, faintly knobbed at &ips; beak.
perhnps usually wanting, but sometimes developed, when ahsent the derm in
the aren nsually Leaving it folded and semewhat thickened, no definite Indica-.
tion of full development of internal framewoerk and the setalike mouth parts:
in any spechnens, Lenk, where present, moderastely elonpale conieal, obseurely
fwo-segmented, apex with a fow pointed sensery setae; thoracie spiracles of”
mxlerate size in relation to the body dimensions, with bar and & =mall pore.
cluster at mouth; abdomninal spiracles in the seven posterior prirs, large, not
couspicuously smaller than {horacle, with or withouf a few disk poves within
atrimm, but without any deflnite collar of pores, apical pair of spiracles placed
immedintely adjncent to the anal opening; derm pores of one type only,.
multiceular disk, civenlar to oval, with from 8 to 11 loculi and the centers:
circular to elongnte ellipticnl, or often more ov less distinetly bllecular or-
trilocuniar; derm without spines; with numerous mostly small to moderately
long slender halrs, with brozdencd bazes tapering gradunlly to aplces, or with
more or less flat conical buses; derin gefae likewise small mxl slemder, with
stont ccnical bases, mostly Lardly Inrger than the hairs, some along margin,
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larger, but not cowspicuously so; aval tube rather large and long, opening at
the pesterior apex of the Lody, delicate, with a somewhnt chitinized ring at
the inner enil; ventral cicairices wanting.

Intermediate femuale (preadult) —Boedy appronching n glebular form, or at
lenst very broadly elliptieanl, membranous or with posterior end more or less
heavily chilinized ; antennge very short nmd stout ceonical, strongly reduced,
apex rounded, beigring some speeinlized scoarory setne, segmentntion somewhnt
fndlistinet, bt with about eight or nine segments in fully chitinized antennac;

I, B3 -Coefostemidia zenfondics, adult femtale; A, outllne, optical sectlon, X 7.5: It
antenna, X 30, 4, benk, ¥ 185 ; D, anal tube, X 115; L, section of derm, X 163, with
detulls of setne, X 335, and of disk pore, ¥ 1,500; F, abdominal and thoracle spiracles,
¥ 115; G, leg, »® 30; H, dorsel (p) and ventral {v} bairs, ¥ 63); I, doreal (D) and
ventral (v) scrae, X (50

legs much reduced, npproximately triangular in outline, the segments indis-
tinetly indicated by lighter pross lines representing joints, claw developed but
smnll, often wlth denticle, claw digitules approaching tip of cinvw; beak mod-
rrately but rather sharply elongate conical, distinetly two-zegmented, perhiaps
cven three-segmented, with 2 very navrew basal coliar, apex with a few stoufer
sensory setae; thovacie spiraeles of moderate size, with bar and a small cluster
of pores at opening ; abdozingl spivacles in the seven posterior pairs, the open-
ing a little smaller than that of thoraecie, atrium of ench with a more or less

71205—I8——38
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developed collar of disk pores at inner end, the posterior pair quite cloze to
anal opening ; derm pores of two sorts, multilocular disk, showing some varia-
tlon in appearance, and, more nwmercns, trilocular, or, rarely, quadrileculur-
center disk pores with, usually, three accessory loculi, these last pores seat-
tered over body; derm with spines, these taking on the charaeteristic form of
spings or reduced to mere short conical or even hemispherical tubereles, more or
less numercus (very numerous in the species with spines) ; derm bairs rathee
short and stout with strongly expanded bases, tins tapering, or slightly swollen;
ahanl opening uapleal, somclimes surrounded by a& somewhat chitinized plate,
the tube long, with a brond band of polygonal wax pores at iuner end and

>N &—0

FiG. §d—Coelostomidia sealandica, prendult female: A, outline, optleal sectlon, X 123
I, antennn, X 115; C, benk, ¥ 40; D, deem pore, »x 1,500: E, anal tube, ¥ 57.5,
with detalls, X 849 ; I, ventenl cieafrix, X 63 ; G, thoracle and abdominal eplracles,
¥ 100: II, middle leg, ® 163; I, derm pore, X 1,500; J, derm pore, X 1,500;
K, simple derm disk, » 1,500; I, ventral {v} nnd dorsal (D) hairs, X 830; M,
dorsal (0} nnd yventral (v) setae, X G50; N, derm hale, X 3356: O, derm seln, X 33D

n dowble or wider band of small, deep, multilocular disk pores beyond middle,
alsg with multilocular disk pores around opening in o more or less deflnite
cluster or bandl; ventral eicatrices varying in size, all small, numerous, in trans-
verse, irregular, segmental rows or bands neross the ventral abdominal region.
(Immninre female resembling the stage just deserilbed in general chinracteris-
tics hut less developed. It is this stage which wias recently described (138,
p. 38} ond figured in some detadl for the species pilesior, and not the older one.)

Larve (based on genctype only) —Body scmewhat clongate elliptical, derm
membranous to somewhat cintinized at the posterior apex arouwnd the anal open-
ing; antennne short and stout, six-sepmonted, the apieal segment mueh the
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longest, somewhat enlarged, bearing cnlarged sensory setne; legs of moderate
rength and size, claw the stme, somewhat curved, with a distinet to prominent
dentlele, claw digitules exceeding apex of ciaw, knobbed at fips; beak rather
lonp conical, fncompletely three-segmented, only the anterior portion of the
narrow basul segment formed, with o few acute apicnl sensory setae; thoracle
gpiracles of moderate size, with Lar and disk pore or pores at mouth; abdominal
spiraecles in seven prirs, definitely smaller than thoracie, but eonspicuous, owing
to intimate assoclation of one or two disk pores with each spiracle, the posterior
pair placed close to the anal opening and distinetly larger than the remninder:
derm pores varying somoewhit in size, of the usp‘al circular disk type, mostiy
with quadrilecular center, this scmetimes with ‘from three to six loculi, the
pere with an outer band of numerous smaller lecyli, or this inst often appar-
ently lacking (perbiaps only very falutly developed) : these derm pores falrly
abundant over whole body in more or Iess deflnite transverse rows, more abun-
dant toward eaudal end; derm bearing n few hemispherical fubercles toward
exwial ond of body, with short cunical, rather stout to elongate slender hairs,

Mo

it 2b.—Covlostomidia sealandice, lnrva: A, outiine, optical section, ¥ 57.5; B, an-
tonna, X 1153 C, beak, X 115; D, anat tube, X 330; E, leg, X 115; 1M, thormeie
spiraele, x §00; G, aunterlor abdomina splracie, ¥ 500 ; H, derm disk poves, » 1,500;
I, posterior abdomingl splravie, X 300, J, simiple derm disK, X §40; K, derm dlsk

pore, X 1,500; L, ventral cleatrices, K 330; M, dorsal {p} and ventra! {v) setac,
#8090 N, dorsal (D) aud ventcal {v) heirs, ¥ G50

ench with expanded base; with slender szetae, small, but varying more or less
in length, awd with vory flat basal collar, with a single pair of enlarged apical
setne, about onc-fourth the body length; a=nal opening apical, the tube chiti-
nized, Inner end with a2 double collnr of pelygonrl wax pores; with three distinet
cirenlar ventral eieatrices in transverse row before anal tube.

Aduit male {(based on specimoens of genotype as determined by G. Brittin}.—
Gf the usual elongate shape, genernl appearance and many detuils of structure
strongly resembling the condition in Menophlebinae ; apex of head fint trinmmm-
lar in outline; antennae elongate, slender, but distincily shovler than beody, each
segment beyond second very slightly clavite, the sefne fairly numerous, not
arranged in any definite whorls or other sequence, terminal segimment approxi-
mating preceding in length; thorax with a definite elliptical to quadrate, trans-
verse, unchitinized nrea dorsally; legs moderntely stout, the tibin and tarsus
with numerous bifurcate sctae, these wanting on anterior femora, tarsus dis-
tinctly two-segmented, clow slender to stout, with or without denticle, with
knabbed digitnles, these two to many (to 24) in number: wing narrow, the
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Fig. Slk~—Ceoeclustomidia onlendicy, ndult mgle (from specimens determined by G, Drit-
tin) ¢ A, untenoi, X 30: B, (ransverse clear et b dovsal mildthornele rvegion,
R0 L oantenny, seeond and rhied segrents, dorsal and ventral, 603 D, bend,
¢ uD: E, antenoa, aplenl and preanpieal segments, x 60 ; P, derm disk pore, X 1,000
G. abdomival spirnele, X 650; H, wing, X 17.3: I, thorncie region, somoewhat dis
torctesl, X040 Jd, leg, X 3¢, K, venteal abdominal tubercle, X 1,500 L, derm hnirs,
torsal (D) and ventral (v), X 830; M, haller, > 12¢; N, tarsus and elaw, % 120
4, apex of anterfor femur, X 120; P, apex of nbdomen, ventral, X 601 Q, abdomlual
selae, dorsal {p} and ventral (v), X 650
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venation as in Monophlebitune Lot fainter, the diagonal vein very short, wing
only stightly dusly, not strengly infuseated; hulteres narrow, with three to
four curved, knobbed setae ab apex of each: abdomen membranons, without
traces of davkier markings, and with no snggestion whatever of apieal ov
margingl lobes or fleshy tassels; penis sheath breadened and rounded an-
teriorily, tapering posteriorly to a broadened bilebate or even bifurcate npex,
the fleshy, spine-bearing penis very clonaznte, nearty reaching the thovax when
retracted within the body ; with seven pairs of distinet abdomninal spivacles, each
with a ringitke collar ut opening; abdomen with the usual Iarge quadrilpcular
{or very often tritlocaiar} disk pores. these not ahundant, ventrally with frians-
verse elusters of sinnll, nearly eylindrien! tubereles, of uncertain detailed
structure nnd function, acreoss cach abdominal sezmoent snferier to the penis
sheath ; derm bearing oniy slender, not particuiarly elongate setne.

This genus is known to occur only in New Zealand.

Ne precise information regavding the biology of the included
species scems ever to have been published, although some suggestions
as to feeding and oviposition habits have been given by Maskell in
his various papers. The length of the life cycle can hardly be sur-
mized from the infermation available.

Three species are at present included in this genus, these being
pilosa {Maskell). wairoensis (Maskell}, and the genotype zealandica
(Maskell}. Only the adult and immature male stages ave known
for the second species, and though no males of péfosa have been avail-
able for study. the adult male of this. nccording to Maskell, is very
close to the male of the genotvpe.

The known stages ofsthe three species may be separated by the
Tollowing keys:

KEYS TO SPECIES OF CORLQSTOMIDIA
Adult female

. With relatively few (perhaps 18) stout setne on veniral face of tibia,
pilose {Maskell)
. With numerous stout setne (G0 or mere) on ventral face of tibin.
zealandica (Masksll)

Fifermediate femvile

L Collnr of muitllocular disk pores about middle of anal tube several pores
wilde; dorm without leng, slender, conspicuous spines.

realandica {Maskell)

L WD single row of multiloewiar disk pores forming fthe colinr about the

middle of the annl tube; derm with numerous Inrge, stender, conspleucus

spines - pifosa (Maskell)

Adult male

. With bwo slender, knobbed claw digitules______ zealandica {Mnsgkell)
. With numerous (ng nmny a5 24) =iender, knobhed claw dipitnles,
wairoensis (Maskeil) ™

SUBFAMILY MONOPHLEBINAE MASKELL

Although this group of genera appears to have been first outlined
in o geneunl way by Signorel (758, p. 350}, its first definite designa-
tion as a subfamily that has come to the writer’s attention is that of

0 Numerows adnlt and Immeture mole apecimens of this have recently been made nvail-
abie through T, G, Myery, A comparison of Chese with i{he corvesponding stage of rea-
lapdica shows cloge relntionship execept in the olnw structuro, and in detatls of shape of
peniz sheath fn the adnlt mnle stage. Pendlng the acquisition of furthwer knowledge it
soemy Teglihmate to Keep these two together.
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Maskell (/27, p. 28) in 1895, Its use was subsequently restricted b
Cockerell (17, p. £78) to practically the same limits as in this bul-
letin.  The subfumily and many of the included species have recently
been treated extensively by Vaysstere (170).

SUBFAMILY CHARACTERISTICS

Ifabit—ILiving unprotected or profected only by waxy secreted matter on the
host brauches and leaves; reproductive habit vavicus, oviposition oceurring
directly benenth body, in a loose mass of cottony secretion, in a defllnite posterior
ovisae, or within an internal mursuplum having o venirul opening.

Adnit feniglo—Rody short to elongnte elliptical or ovoeid; derm membranous
or more or less ¢hitinized, not with purticuluriy detinire ehitinized arens ; antenmiie
T-segmented to li-segmented, well develeped, stoutr scensory setae differentinted
or not, second segment with a single sonsory pove; legs mostly rather stout,
claw without definite subapical or other denticle, digitwles acute, or at most
somewhat blunted at apices, not attaining tip of claw, femera aud often the
otlier parts frequently, but not always, withh the setue on the under side very
gtout, distinctly spinclike; heak very short and stout conieal, one-segmented, to
elongate contieal, distincetly three-segmoented, with the apical sensury setae ncute,
or Dluntly rounded, or truneate, or expunded, or brondened and somewhat bifdd
ut tips; thoracic spiracles large, wilth bar, with or without a cluster of disk
pores on dernt just outside of opening, but without pores within atrium;
abdomingl spirneles conspieunously smaller, with from twe to seven puirs de-
veloped, these in ench case the posterior peirs, and with or, more often, without
one or more disk pores within atrinm; derm pores mostly of the multiiocular
disk type, but showing decided variety in internal organization, extent of
chitinization, and size, spmetimes with large tullulur bilecular or trilocular
pores innddition to theusual flnttype; derm vestiture usunlly dense or nt lenst
abundant, rarely rather sparse, spines present or wanting, hiirg present, in some
gonert very nuterous, in some few, gnd setae present, varying muech in num-
bers, slze, stoutness, color, nnd se on, with the genus, or even with the species;
aunl tube slways definitely developed, always definitely dorsal Iin position,
although sometimes fuirly near posterior apex of ahdomen, alwiays with ring
formed ut juner end, this sometimes simple, chitinlzed, sometimes made up of
polygonal wax pores; ventral cieatrices nlwiys present (oue species uncertain,
f possible exception), number varylng from a single large circular one to a
great many (into the hundreds}.

Intermediate female—In genernl resembling the adult female falriy closely;
usunlly with fewer antennal segtuents, fewer pores, setne, spines, nnd so on;
with smmller bodies, aad no special developments refated to reproduetive activity
sneh ns an ovisac band or n marsupium; rurely with some structures, the
derm spines, for example, muaeh better developed and more eonspicucus than
in the adult stage.

Larpa~—As mounted, elongate or normally elliptical, or ovold, broader an-
teriorly ; derm membranous; anteunae mostiy slender to moderately stout,
often bearing very clongate setnc, either five-segmented or six-segmented, the
aplenl segment longest, the third usually next in length, sensory setne on aplesl
segment differentiated or not; legs normeally developed, trochanter usually
with two sensory pores on each fnce, clow with or without denticle, cinw
digitules acute, blunted, or more or less distinetly knobbed, not attaining claw
apex. to npproximuting it or somewhat exceeding it; beak stout conieal, one-
gegmonted, %o elongate condeal, three-segmented, apleal sensory setie acute to
bluittly rounded, to truncate, to expanded, to almost bifid at apices; spiracles
as in adutt, the difference in size between thoracie and abdominal usually
eveh more pronounced; derm ‘pores mostly of the maultilocular disk type,
internal organization, extent of chitinizatiion, and deptl varying markedly,
sometimes fu addition with marginal rows of mueh enlarged deep bilocular or
triloeular tubular pores that produce stout glassy threads; derm vestlture
usually vather dense, spines present or wanting, hairs present, sometimes very
numoetous, more often very sparse, setae present, usually at least falrly numer-
ous, varylug much in size, with at least one and often more palrs enlarged to
very greatly enlavged to form sets of apieal setae at the end of the abdomen,
and often with additional marginnl setae ou aldomen, or on whole body,
aqunlly, or at least conspicuously, enlarged as well; anat epening dorsal, or at
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most subapleal, fube definitely developed, always with ring, usually with
polygonal wax pores at inner end; with one to =everal ventral cieatrices, these,
where more than ove, In a transverse curved row, ov in & row forming a half
ovil (unecertain, possibly wanting in one species).

Adult male—Of the usual elongate shape; apex of head rounded triangalay
between {lie antenpoal Bases; antennae 10-segmented, segments beyond second
either cylindrieal nnd usnally irregularly nodulose or, much more often, bino-
dose or trisodose, with the longer setae nrranged, respectively, in two or three
whotls; legs mostly slender to moderately stout, all of the tibine and usually
the anterior femora beuring quite conspleuous Lifurente setue, these somctitiies
very few or, rarely, wholly lacking on femora, claw without denticle, elaw
digitnles ot distinetly knobbed, usually neute and not aténining claw apex, or,
ruvely, approximating it; wings varying appreciably in size and shape, mostly
heavily to very heavily infuscated, the costal complex always truncated well
before the apex of the wing, no apical diagonal vein, the basnl dizgonal short
or long and approaching the wing margin, with two diagonal clenr streaks
always distinetly developed; halteres well developed, osually of a modernte
widrh, with two to five or more elongate, curved, kuobbed setae st tip of each ;
abdemen membranous or with irregulnr chitinized patches, with at least one,
nil often with several, short to very long fleshy tassels nt apex and nlong
sldes; penis sheath entire or cleft at apex, broad at base, tapering strongly or
gradually, ventral valve always distinetly shorter than sheath proper; nbdemen
always with flat disk pores, these triloculur io quinguelocular, but usually
quadrilocular.

The geographical distribution of this subfamily is very wide. Itis
safe to state that, either through natural distribution or through
dissemination by man, one or more representatives of the group are
to be found in every subdivision of every one of the six major
geographical regions,

The life cycles of several of the included forms have been fairly
well worked out, with the result that, with a few possible exceptions,

it is proper {o stute that under anything approximating normal con-
ditions at least one generation is produced annually, with additional
generations up to three for some species, under optimum conditions.

Irive tribes, three of which have just been erected as new, have
been included in the subfamily., They may be separated fairly satis-
factorily by the following keys:

KEYS TO TRIBES OF MONOPHLEBINAE
AptLT FEMALE

a. Abdominal spiraeles with a conspicnous row or band of disk pores in atrium
immediately within opening.

b Antennne normally seven-segmented to nine-segmented; beak short coni-
cal, somewhat obgcurely two-segmented ; no suggestlon of marsupium
or band of disk pores on ventral face of abdomen___MoNOPHLERULINI

bh. Antennge normally 10-sogmented {perbaps somethmes with eight seg-
ments) ; benk short conleal, one-segmented, and with 2 definite ventral
abdominzl pore Land surrounding marsupial epening, or beak long
conienl, distinetly three-segmented, but no marsupium developed.
AoxorIrLeERINI (part only)
aa. Abdominal spiracles without a ecircle or band of disk pores in atrium just
within opening.

¢. Derm bearing spines, these varying much in shape; abdominal spiracles
probably always in seven pairs, often almost eomnpletely obscured,

d, Anal tube with o single to multiple row or band of polygounal wax
pores at inner eud; antennne normally 10-segmented to 11-seg-
menked MONOPELEBINT (part only)

dd. Anal tube with a chitinized ring at inner end, but without polygonal
or other pores at this point; autennae normally nine-segmented,
LLavensr (part only)
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cee, Derm withont spines; nbdominal spivacies in seven paivs or in s fow
s two jrirs,

e, With a band or delinite ciuster of disk pores ni opening of ench
thovracic spiracle; abdominal spiracles in soven pairs,; anten-
nie 1l-segmented; with 3 or with about 30 ventral ciea-
trices__ LLavEaNT (part oniy)

ce. Withont n band or deflnife elusfer of disk pores at opening of
cach thoracic spiraele; abdominal spiracies, antenuae, and
cicatrices vavymg, but never in the above combinntion,
f. With seven pairs of abgdominal spiraeles; halrg numercus to
very abundant.

g Huirs munerons, stout, but not crowded, antennne nov-
mally 1i-segmented; with 5 single medinz ventral
cicatrix {genus Moncophieboides).

MoNOPHLEBINT (part only)
gy, Hudrs vety ubundant, erowded; unntennae normally
cight-segmented to nine-segmented : with three Inrge

vouiral cieatrices, these often very obscure.
DosrerIRT
ff. With not more than four pairs of abdnminnl spiracies;
hairs numerouts in one genus only, in others very fow
tind perhaps confined to ventral surface; with one fo
seven ventril cieatrices {possibly wanting in a2 single
species) — ——e—-_IcERYINT

Liafva

Antennae normaliy five-sogmented.

. With no spines on body, but with many hales . IHMOSTCTINI
36, With spines on body, thiese mostly numercus ind conspicuous.

¢. Large mnarginal tubuinr pores, when preseut, triloeulor: no median
ventral cieatriz {uncertiain in one genus)__ . __ MONOPHLERULINE
ece. Lnrge murginal tubulur pores, when pres:nt, biloculav; with a
median ventral cieatvix, witl or without additional Interal cica-
trices - _ — MonoPHELEM KT

ag. Antennag normally six-segroented.
d. Derm bearing rows of spings dorsally; with seven pairs of ab-

&

dominal spivacies LEAVEIINI
dd. Derm witheut rows of spines dorsnlly ; with four or fewer pairs
of nbdomingl spiracles_. -- IceuyiNt

Apvnr Mare

a

Antennal segments beyomd second each hinodose and bhearing two wharls of
long selae.

b, Apex of abdomen wifh inorg than the xingle apieal pair of fleshy tas-
sels developed ; with seven pnirg of abdominal spiricles, but the ante-
rior pairs obseure and difffeult to loeate ... __ MONOPALEBULINI

by, Apex of abdomen with only the single npical palr of ileshy tageels
developed ; with not move than four pairs of abdominal spiracles.
ToERYiNT
ace. Antennal segments beyond second each gither trinodose nnd beaving three
whorls of long setae, or anodose and with the setie not grouped In any
definite whorls.
¢, Apex of abidomen with ouly the single apical pair of fleshy fnszels
develaped, these shovt 10 very lohg . MONOPHLERINI
ce. Apex of abdomen with at least two. nnd possibly ns many as five
or six pairs of floshy fassels developed, these of various Tengths.
d. Basal diagonal vein eclongate, somewhat curved nt ewd, this
approaching the wing margin closely; costal margin of wing
blaekish and apieal antennil segment about equal to or some-
winit fohger than preapienl, or costnt margin bright red and
apies! antennnl segment much longer than preapieal {twice).
DrosremiNg
dd. Basal diazonal veln short, atb its longest fading ont without
appropching wing margin very closely, not curved foward
end ; costal margin of wing bBright vod but apical antennal
segment approximitely cqual to the preapieal in length.
LLAVEIINI
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TRIBE MONOPHLERINI COCKERELL

This tribe was established by Cockerell (7, p. 274) chiefly on the
basis of supposedly characteristic male structure, and originally defi-
nitely included only the genus Monophlebus. Although not used here
strictly as originally defined, this tribal name appears properly
assignable to the group of genera discussed below.

TiiaL CHARACTERISTICS

Aduft female~Body shape elongate elliptien], elliptical, brondly eliiptieal, o
ovold, bromder behind; anteanae normally 10-segmented to 1l-segmented, but
varinble, in pubHshed records ranging from S-segmented to 12-segmen ted, usually
tapering, with the apieal most elongnte, the sensory sefne shavply diffeventi-
fited or not; legs usually stout, the setne on the under side of the parts often
stout, spinelike, elaw digitules slender, short to approximately nttuining apex
nf cliw ; beak very stout conieal, one-segmented, to vlongate coniend, distinetly
ihree-gegmented, npleat sensory setne acute fo bilunily rounded at tips; thoraeie
spirncles larvge, with bar, with or without a definite pore cluster af opening;
abdominal spiracios much smaller, simple or with n eonspicuous pore collar
within atrium, probably slways in seven palrs, placed distinctly dovsally, the
number of piirs getually present in doubt with a number of the included gencra
angl speeies; derm pores often very conspicucusly developed, heavily chitinized
and vurying much in size, sometimes nearly uniform and lightly chitinized, the
types possibly present including karge Dilocular {ubnlar, in small clusters along
body margin whoen prosent, quudritocular disk, often varying greatly in size,
ehitinization, nud depth, and multilocular disk with variong mumbers of outer
foenli and varving arrangement of the central avea, a partienlar sort of these
appavently always assochuted with genital and anal openings ; derm dorsaliy
usually Bearing numbers of stout extindrical spines having rounded tips, these
often densely crowded, af least in particalnr avess, awd variously modified,
swollen at base and apex, pointed ab apex, and se on, ventral derm sometimes
with these stont spines along mavginae) aves, ov with stoul, uniformiy tapering,
conienl spines, the midveniral aren wsualty with slonder mirs and sefac only,
the spines rarely continued over this avea: with sefue senttered over body, not
grouped in marginal cinslers, sometimes ina A finitp cluxter around annl open-
ing, varying much in size, bases Qat to high conieal; anid tule msunlly short and
wide, and usunily, but apparently not always, with a single or double polygonal
wax pore band at inner cnd; ventral cieatrices varyihng rrontiy, from one large
ovni belind genitnl opening o three elongate, to perhaps five to seven approxi-
mafely eiveniar in n tvansverye cnrved vow. to n considerabie number (around
30 or more) in a sob ol clusters on the under side of {he abdomen, to very
nmerons, ih lengitudinai bunds along both sides of (lic abdomen, thorax, and
head,

Progduli feprate—Where definitely known, in general resembling the adult
femfle: with fewer anteimal segments, il quantitalive reduection in other
directions; in wome cases, as in Psendaspideprocing and Aonnphichoifles, with
some srructures, ns the eplindrient spines, hetter developed than in the adull.

Larra.—Hony elliptieal or ovaid, hwroader anteriorly, derm membranous;
antennace five=epmented, stout or slender, the sefac on the sogments not pariicu-
mrly clongnte; legs, in general, velatively Inevge, but not stont, the elaw usually
slender, somewhat curved, the digituies usually approximaiing the spex of the
elnw 3 beak one-regmented to indistinetly two-sogmeniod or even very ghsenroly
three-sogimented, the apicn! sonsory selae acule to biuntly rounded nt tips;
thoracic spiracles large, wilh bar, and treguently with o gugle (disk poeve at
mouth : abdominal spirpeles much smalior, usunlly minute, the openings some-
fimees with n disk pore sdjacent to cach. so far ns definitely determined in gevel
paick, but this apeertaln with many species | derm pore types including large
marg nnl tubular bitecular porves, often tacking, quadrilecutar disk pores, and
multiteculsr disk pores with vavying numbors of locenli and varying prrange.
ment of the contors; dorsal derm with stout spines, in five Iongitudinal rows,
median, marginnl, nmi infermedinfe, fhe spines iIn each row gometimes in
clusters, wiih eaell eluster gublined by o row of disk poves; derm bearing halrs,
spparently on (he veniral surfree only, and setae, these on both surfaees, those
in the pesterior middorsa] abdominnl aven somekimes slrongly enlarged, the
marginal setae larvge, approximsting the apieal pmir in lengtiy, or small and
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short, leaving only the apieal pair conspiecuous, but even these not greatly
elongute; anat tube mederately long to rather elonmate, with a band of wax
pores at Inner end, a clrele of multtlocular disk pores near this end, & ring of
special setas, usnally short, stout, wlth flattened, fimbriate tips, around the
opening, and outside this n circle of scattered multilecular dizh pores; ventral
clcatrices one to seven,

Adult male.—Of the usnal elongnte shape, apex of head more or less distinetly
trinngular in outline, bearing setne; antennal segments beyond third in two
distinet types, one, similar to Drosichini, with each trinodose and with three
whorls of setae, the other without nodes, ususlly eylindrienl, and with the setas
scattered, not arranged In whoris; wings with the unsual subfamily charzcter-
istles, the diagonal veir, in all specles definitely known from specimens, rela-
tlvely short, not extending mueh beyond half the distance from the forking
of the velas to the margin along n line representing a continuation of the vein
to the margin; halteres of the usual form, flattened, with few to several long,
curved, apicul setne; legs moderntely stout, as in other groups, the anterior
femora with a few bifurcate setae; nbdomen membranous, the dorsnl surface
soimetimes with darker markings as tn Drosicha, with only the two apical fleshy
tassels developed, these short to long and bearing setae; abdominal spiracles
developed, probnbly with seven palrs, but sometimes difficuit to demonstrate, the
posterlor puir or pairs sometimes larger and better developed than the anterior
ones; derm with the one quadrilocular type of disk pore only, these sumetimes
with fewer or more locull; penis shenth, in genernl, stout, tapering only
slightly and more or less uniformiy, the apex broadly rounded or semetimes
indented mediglly to form a more or less distinetly bilobate tip.

As will be indicated in some detail later, the genera included here
appear, on the basis of a study of the available material, to form two
natural groups which may eventually prove sufficiently distinct to
justify the establishment of sepavate tribes for each. While certain
differences between the two groups appear to be quite clear-cut and
precise, some other characters—for example, the anal tube complex,
the five-segmented antennae and the dorsal spine bands in the larva,
and the presence of only the apical pair of fleshy tassels in the adnlf
male—appear to be constant throughout all the included genera, and
in combination are definitely considered as evidence of relationship,
The two g:rou.ll)s include the following genera: Group 1, Monophle-
boides, Monophiebidus, Nietners, Palaeococcus (?), Perissopneumon,
Pseudaspidoproctus; Group 2, Walkeriana, Monophlebus, Labioproe-
tus, Hemaspidoproctus, Aspidoproctus.

The known distribution of the genera and species definitely in-
cluded here comprises all of the Ethiopian region except Madagascar,
the Indian (including Ceylon) and Indo-Malayan subregions of the
Oriental region and the Mediterranean subregion of the Palaearctic
region. One genus and species, Palacococcus fuscipennis Bur-
meister, from the Furopean subregion, is not consiclered in this
connection, as specimens have not been available for examination,
although it has recently been redescribed by Vayssidre (170, p. 267).
From his discussion it should apparently be placed in this tribe.

Biological information on the members of the tribe is very scant.
One species is definitely known to have an annual eycle, with growth
during the summer. (reen suggests that the species of Walkeriana
may grow for several years before reaching maturity.

An attempt is made to separate these genera, so far as the various
stages are known, in the keys that follow.  Since there are many gaps
m the available information regarding various species, these keys
will doubtless require critical revision to become satisfactory.
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Kgvs 70 GENERA OF MONOPHLEBINI ™
ADULT FEMALE

a. Abdomliual spirncles relatively large and conspicucus, eich with a prominent
band of dlsk peres within the atrinm.

b. Ventral cfeatrices very nuinerous {several hundred), small, clreular,
varying in slze, in two brogd lengitudinal bands, one on ench side of
nbdemen, thorax, and head; presumably secreting a loose mass of
Hloceulent wax threeds at ovipoesition; ne suggestion of mnrsupium or
other deflnlte epg receptacle. Monophlebidus

bb. Yentral cleafrices less numerocus (ahout "0 to 1.10}, grouped In clusters,
these arranged lu a semiciecle over the ventral abdominal surface;
with a definite marsupial openlng pore band, and mursapium

— Perlssopnenmon
aq. Abllmninul spimcles without n buond of disk pores lust within the atrium
of each, often inconsplecuous and apparently wsaoting, actual number
present frcquently dffBenlt or lmpossible to determine,
¢. Ventral! cleairlces very numerous, in & broad band on head, thorax,
and abdomen on cach side of ventral surface; midventral area
with o smail, npproximately circulnr mursuplal cpening, nermally
covered by a layer of white felted secretion and bordered hy a
heavy Imnd of dlgk pores, this opening leading to & greatly en-
iargod internal morsupivmg; size large to very large; often orna-
mented dorsally with preminent spikes or rldges; distribution
Confral nnd South Africa Aspidoproctus
e, Ventral cicalrices not very nnmerous, not forming broad longi-
tudinal bands; marsupial opening, if marsupium is present, either
slitlike, or U-slm ped, or V-shaped, and without pores in the rim,
. Ventral ciestrices apparently wanting, anecturlly minute, very in-
conspletous, each eireulnr, arranged In a few vapue Sep-
wmental rows or clusters on each side of veniral snrface near
posierior npex, toinl namber present intermediste (perhaps
nhout 303} ; no marsupium or ovisae pore band; no large mar-
piunl bifocnlnr tubular pores; CeFlolammamammrmmun—= Nietnerg
dd. Ventral ecientrices not more {han aboui seven, arranged trans-
versely seross abdomen lLeliind genital opening, in any event
rolatively and often actunlly large and consplenous.
¢, Yentrnl surface of abdomen with a bamd of pores, com-
parable to the ovissc hand of Icerya, this forming a pad
of dense secretion over the enclosed arena, and with the

ventral abdominnl wall tending to invapinate forming a

half-marsupiunt; dervmn pores and spines numerons; ven-

Lrul elentvices five to seven_. . Hemaspidoproctus

e, Ventrnl abdomingl surfice either unmodifled, or with a
definite mavsupimn having a U-shaped or V-shaped open-
ing, not covered by a seeveflonary pad; ventral cieatrices
one fo thres,

f. Margins of body with clusters, npparvently segmental,
of from one to several medinm to large tubular,
bilocniar pores; derm bearing numerous cylindrieal
or peinted spines, often deonsely crowded in certain
areas i least, and numerous disk pores, with the
quudriiocniny type consplenous, but varying much in
gize and extent of chitinizntion,

#. With an interaal marsupiun, the entrance mid-
ventral, slitlike or V-ghuped________Tabioprortus
. Without an internal marsapium or other special
maodificntion connected with reprodvction; eggs
{or larvae) presumally deposited duec_th_.r bene.t th
vody. - -— *Walkeriana

2 Only gencpa far which speelmens are avallable have beew in¢luded bere, This eiimis
rates Monophiebus and Palnsococens.

Additional geoern nre gmltted In the separate keys where nob represented by spechnens
¢ g. the Inrval key omlis Perissopnenmon and Mouophilebidus,

o iFaikerfuna soner Groen, with g detinltely developed ovisne, doea not it tato this key;
it may be more closely atticd to Hemaapldoproctus than to Wuikuri::nn ar may represent o
dtatinet and andescrlbed genus,
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ff. Derm without tubulzar bilecular pores at margin or else-
wheve; derm gpihes, even where rather munnerous, not
densely crowded in any arena; quadrilocular porves, if
present ot all, small and very incouspicuous, nong of
the pores vary heavily chitinized.

f. Derm  with eylindrienl spines present, often
numercus: with an abdemingl marsapium,
the opening approximately U-shaped, with
the curve posterior; with three elongate to
very elongute ventral cientrices placed close
together on the ventral surface behingd the
marsupial opening Pseudaspidoproetng

bk, Derm  without eyiindrieal spines (present
and numerons in preadult stage) ; no traces
of marsupium, forming & loose mass of secre-
tion at oviposition time; with a single ven-
tral cicatrix (perbhaps not n generic chaence-
teristie) Monophlebojdes

LaRvAa®

2, Body without & row of large biloenlar tubular pores, secreting ginssy threads,
along margin,

b, With more than one pair of conspicuous apieal Setae, although with
one pair somewhat longer; with congpienous lateral marginal setae
in addition; antennne slender, with third and apical segments elongate.

Preudaspidoproctus

L. With only a single apieal pair of clongate setae; no elongate luterat sebne.
c. Antennac relatively short and stout, the third segment little, if

any, longer than the second; with a single, rather large, median,

venfral eleatrix; body spines few, stout eylindrieal, eurved.
Monophleboldes
cc. Antennae elomgnte, rather slender, thivd and apical segments much
elgngated ; no medinn ventral cicatrix, Lut several {six) small, in

& transverse curved row; body spines numercus, stout lauceolate

with nttenuated tips Nietnern

ag. Body with o row of conspicuous, lnrge, bileenlar tubunlar pores, secteting
glassy threads, along marging autennac short and stout, the thivd seg-
ment in partieular not espeeigily elongnite.

il. Marginal sctae relatively clongate, some, at least, often appronch-
ing or attaining the lenpth of the apieal pair; a single median
ventral eieatrix.

¢. Dorsal spines grouped in clusters pavtially outlined by trans-
verse rows of quadrilocular disk pores Walkeriang
¢e. Dorsal spines in live longitudinatl rows, but not split up inte
clusters by transverse rows of quadrilocular disk pores,
f. Collar of disk poves within anal tube made up of only
about four to six well separuted pores.
Hemaspidoproctus
ff. Collar of disk pores within anal tube eontinnous, nnd
sometimes double, ineluding 10 o 12 o even more
pores (perhaps not a generic chavacter).
Lnbioproctus
dd. dMarginal selne relatively very short, hardly exceeding marginal
spings in length., the apical setac, in comsequence, although
short, relatively eemspicuous; more than one ventral cieatrix,
Aspidoproctus

ADULT MALE®

. Antennal segments beyond sceond distinctly trinodose and each with th_l’ee
conspicuons and sharply sefregated whorls of zetae, closely resembdling
Drosichn; Central and South Afriea- Aspidoproctus

22 Iy addition to the gencrn omitted from all keys, Monophlebidus and Terissopneuinon
are oindeted Cromw this Decause of lick of spochimuns,

M Peogides the genern wholly omitted {tom the keys, the penera Hemaspldoproctus,
Walkerlann, uud Perissopnenmuyn are ombitted from this key ns the adult male is not defl-
nitely kuewn for any of them,
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.gn. Antennal segments beyond second, while often somewhat frincdnse, with the
whorts at most indefinitely formed, morve often anodose and without a
clear suggestion of whovls of setne.

b. Apieal abdomuial fleshy tassels very short, almost knoblike; African.

) Monophleboides

bb. Apical abdominnl fleshy tassels much longer, tapeving, approaching
or approximating the abdomen in length,

e. Apical feshy tassels abouf two-thirds as long as sbdomen; pre-
apleal antennal segmonts fairly evidently trinodese, with the
setae forming very loosely elustered whorls (not certainly generie
gharacters) ; Ceylun. Labioproctus

cc. Apicrl fieshy tassels at least closely approximating the abdomen in
length ; preapieal antennal segments af most somewhat irregu-
larly nedulose, but with no definite suggestion of either nodes or
whorls of setae (not coertninlty genevie charscters).
d. Penis shenth elongnte conical, tapering uniformly to the biunlly
. rounded apex {from description only} {perhaps not o generie
character) ; Alviean Pseudaspidoproctus
dd. Penls shentl elengnle and slender, but constricted slightiy
toward apex, this portion more nearly cylindrical than basal
part; tip rather acutely rounded {perhaps not n genelie
charaeter) ; Indian Monephlebidus

GROUP 1

This group of genern, on the basis of the material available for
study, is segregated from the fellowing group by the absence in both
the Hist-stage larva, where they would be conspicuous, and in the
adult female, where they ave frequently obscured, of the large bilocu-
lar tubular pores responsible for the secretion of glassy threads in
both stages. The genus Perissopneumon Newstead, as redescribed
below, resembles Walkeriana and its relatives quite closely in the
pronounced development of the spines; and the lack, for study pur-
poses, of larval stages of the included species is the weakest point in
the grouping here indicated, since it they proved to have the large
marginal tubular pores this would break down the grouping of the
geners that is given herve.

GExUS MokortuLERoiDES MORRISON

(P, 2, F, and figs. 57, b8, and 59}

This genus has just been established by the writer (156, p. 104)
with a North African species as genotype. The discussion in con-
nection with the genus Palneococcus, immediately following, should
be examined for additional information s to its probable status.

GENERIC CHARACTERISTICS

Habit—Living exposed on the Lost plant; at maturity producing a loose
mass of cggs more or less covered with cottony seeretion.

Adult female—Body nearly uniformly elliptical, convex, this more pro-
nounced posteriovly, character of secretion not certain; body, as mounted, elon-
gate ovate, bronder behind; antennae normally 1l.segmented, the basal broad,
the remainder tapering, the sensory sefae not clearly differentiated; legs stout
but small, with some of the setue on the undersides of femur, tibia, and tarsus
stout spinelike, claw not particularly stout, somewhal curved, digitnles stout,
tnpering strongly, much shorter than the claw itseif; beak conteal, of medium
length, obscurely two-segmented, the apical sensory setane few and with acute
tips; thoracle spiracles with bar, without & definlte pore cluster at apex;
abdominal spirncles in seven pairs, inconspleunous, the opening proper only
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lightly chitinized; derm pores of one sort only, multiloenlar disk, uot heavily
chitinlzed, cirenlar, with eenter varying from circular to biloeular, and number
aud slze of loewll varying; derm without spines, as here recognized, with numer-
ous, but not erowded, large, rather stout halrs hoth dorsally and ventrally; with
scattered setne, these varying much in size, those along body margin much
larger, all with short and usunlly rather fat conical bases; anal tube short,
faintly chitinized, with o thickened ring, but no wax pores at inner end, opening
Intc a cluster of hairg plus a few setne; with a single median ventral cieatrix,

Precdull female—In general resembling the adult; with fewer antennzl seg-
ments, size somewhst smuller and, here differing most conspicuously, derm
with nwnerous but not crowded, elongute eylindrical, eurved spines, the mid-
ventral area with small setae andd mingte hairs,

Mg, B7.—Yonophieboides gymauocarpi, adult female: A, outline, optical section, X 7.5
I, antenna, X G0; O, thoraeic and atdominal splracles, ¥ ; Dy, beok, X 680; E,
beak sensory setm, " 230; T, noal arvea, ¥ 115 doveal disk pore, ¥ 1.,600; H,
abdominal spiracle, X 120; I, venteal eleatrix, 3 30 J, leg, X 50: K, ventral dlsk
pore, ¥ 1,000; L, bnse of Inrgest type marpinal seta, X 630; M, veetral {v} and
doraal (p) hairs, ¥ 050; N, dorsal getn, > 850

Larve.~Body nearly uniformly eliiptical; derm membranous: antennae five-
seginented, rather short and stout, the second and third approximating each
other in length, apical sepment with about four somewhat stouter sensory
setne at apex; legs not uwnusunl, bearing slender setae, trochanters with two
sengory pores on each face, elaw very slightly curvesd, with subapienl denticle,
cluw digitules acute, slightly exceeding half the claw in length, not approaching
claw npex; beak medium conieal, indistinetly two-segmented or perhaps even
indefinitely three-segmented, apical sensory setae aceute; thoracic spiracles
large, with brond bar and single disk pore at opening; abdominui spiracles
small, but evident, in seven pairs, each with invaginated inner end; derm
pores of a single type, mostly cireular to somewhat quadrate, with clrewlnr to
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oval cetiters and normully four loculi, spitneular and ancl tabe disk pores
clrevlar with about elght loenli; derm bearing stout, nearly eylindrieal spines,
mostly in palrs or clusters, along body margin, bearing some small slender
hairs ventrally and stoat, blunt-tipped setae dorvsally and stender neute setne
ventrally In longitudinni rows; anal tube of medium length, with & double
collar of polygenni wax pores at luner end, u cirele of muitilocular disk pores
Just before this, nnd n ring of more or less {lnctencd short setue on derm around
opening ; with o siagle medisn ventral clentrix of medium size.

Adult mole—0F the usoal clongate form, small, apex of head trinngulnr in
outline nnd beurlng n few stout setae; nntennae 10-segmented, distinetly shorter
than the body, the segments beyonud the third not nodose, and the setae on them
not in distinet whorls,™ these selue velatively stout, tapering somewtnit, with
tiny flattened tips, spleal antennnl segment not longer thun preapical; legs
fairly stont, the suterior femorn with about six Dbiturcate selae, the claws
slender, all observed nearly straight (possibly distorted), claw digitules splne-
ke, hardly extending te middle of cluw; wings not unusual, the diagonal
veln quite short, not extending half way to the wing mzaesgin, hnlter lobe of
wing relatively long protuberant; halleres small, flattened, usually with four

!
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I
AR
W f e LY

Fio, G8.-—Monophichboides mmmocm'{ti, layvn: A, outllne, dorsal and ventral, X 060
13, antenna, X 120; C, benk, K 120,; D, thoracle spirncle, W 460; E, wentral dertn
halr, ® 650; F, derm pore, ¥ 1,500; G, abdemirial splracle, above > 460, below
X 1,600; H, leg, X 115; I, getn close to anel apening, X 060; J, nnal tube, X 830;
K, disk poere from anal tube, ¥ 1,500; T, ventral cientrix, X 330; M, body sctne,
dorsul (p) and ventral v}, X GH0; N, derm splne, X 630; O, wmuarginnl seta, X 650

stout, eurved, knobbed setne ; abdomen, as mounted, with curving sides, broadest
nbout the middle, bearing o few stout setune in transverse rows dorsally and
ventrally, and clusters of somewhnt larger setne at margics of segpments, apex
with a pair of short, stout lobes bearlng stlll longer stout setae; penis sheath
smell and stout, tapering somewhat, hut broad ard slightly but distinetly in-
dented at the opex, the base transversely truncate; abdominnit spiracles prob-
nbly In seven palrs {only slx distinetly locaied}, the posterior large, relatively
Neavily ehitinized and conspicuous, the remalnder smailer, obscure, or at least
often difficult to make out definitely; with the usual quadrilocular disk type
of pore; body setae, us stuted, stout, mostly with plunted aplees.

The genotype and, at present, only positively included species is
Monophlebus qymmocarpi Hall (86, p. 1; 87, p. 118) from Egypt.
It seems possible, from an examination of their respective descrip-
tions, that the species M, africanus Newstead (149, p. 15), from

AN (86, pi. [F, Ap. 1) tlzores the third antennal segrient of the mule, which he
descrllged. a3 trinodese nod witl three whorls of actce.
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Southwest Afriea, 4. hirtus Brain (5, p. 167}, from Cape Province,
M. sjostedti Newstead (145, p. 8}, from Tanganyika Tervitory, and
M. suaedae Vayssitre {169, p. 29), from Tunis, all African species,
muy properly belong here, but snch assignment can not be made
positive in the absence of specimens of these spectes, The comment

g 'KO@:'-____\‘-————___"——‘;""

iz, 30— Monaphilcboldes gmnoearpi, ndnlt male: A, antonna, X 30; I, head, doe=al,

MO C, thind sncennud segment, K 120, D, abdominal spiracle, ¥ 500 I3, halies,

¥o1u0; T sarsus amdd elaw. X 120 G dersal {D) and ventmal {¥) abdomlnst olsk

pores, XK 1,500 L, penls shenlh, ventral, X 1204 I, mulile leg, X 30: J. apex of

nl::lgm;n, dorsil niul eptienl sectlon, M 405 K, veptral {v} nnd dorsitl {u: setae,
]

on this genus in connection with the discussion of Palueococcus
should also Le examined.

The genotype has been found in Bgypt.

According to Hall, fertilization of the female of the genotype
oceurs in early April, oviposition from the middle to the end of Muy,
and first appearance of the larvae immediately thereafter.

Gexus PaLarococors COCKERELL

The generic name Pualacococcus was proposed by Coclerell (8, p.
46} in 1891 to replace the preoccupied generic name Leachia which
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bad been erected by Signoret (158, p. 359) in 1875 for two species,
Monophlebuz fuscipennis Burmeister and A, brasiliensis Walker.,
No type was set by Signoret at the time of the orlﬁinal description of
the genus, or by Cockerell when he replaced Leachiz with Palaeococ-
cus. The first definite type citation appears f¢ have been made b
Cockerell (23, p. 233) in 1902, when fuscipennis was designated posi-
tively as genotype. Lindinger’s references to the genus (113, p. 63,
257, £282) are not certainly, from the context, based on an exami-
nation of specimens, but the recent extended paper by Vayssidre
(770, p. 256, 267) gives a discussion of the value of Palacococeus as
a genus and of the characteristics of its genotype. In view of the
ample evidence from other sources that there are a number of valid
genera in this tribe now known from the Oriental region, and that
none of their inclnded species possess characteristics closely re-
sembling those of Palaeococcus fuscipennis, it does not seem possible
to accept Vayssitre’s apparent conclusion that Palaeococcus is insep-
arable from Monophlebus. It seems certain that it is actually a valid
genus zoologically, and one not very intimately related to tKe genus
Monophlebus as this is renresented by its genotype, M. atripenniy
Burmeister,

Because of some discrepancies between the original deseription of
Palaeococeus fuscipennis and that just offered by Vayssiére, because
of the geographically well separated sources of the specimens on
which these descriptions were based (Berlin, Germany, for the origi-
nal, and seuthern France and central Spain for that of Vayssiére),
and because of a definite reluctance to accept as final some of the
stated characteristics given in Vayssidre’s excellent description,” it
has seemed best to refrain from any attempt to incorporate the genus
Palzreococcus into this work on the basis of literature only.

From a review of these available descriptions, it appears prac-
tically certain that Palaeococcus belongs properly in the tribe Mono-
phlebini and that it is most closely related to the genus Mono-
phleboides, discussed in the pages just preceding. Indeed, the writer
confidently anticipates that fuller information on these genera and
their included species will show clearly that the two genera are
identical zoologically and that they may in consequence be synony-
mized. However, no such action can be taken on the basis of exist-
ing knowledge.

GENUS NIETRERA GREEN

(Fige. 86 and 81)

This genus was described by Green (65, p. 455) in 1922, with the
single included species ¥. pundaluoya. No additional species have
been recogmized as belonging to the genus. The characterization
offered below is based on specimens kindly presented for study pur-
poses by Green,

GENERIC CIIARACTERIATICH

Habit.—Llving exposed on the leaves and stems of the bost,

Adull female.—Body ovoid, broader behind, bearing a thin flm and long
tufts of cecretion; body ns mounted nearly stout ovoeid, only slizhtly broader

@ For example, the sdult female ought, from its other characteristies, to have a slngle,
medinn, approximntely elreular ventral eleatelx,

T1205—28 9
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behind, pesterlor apex with a distinet median notch; derm membranous to more
or less leavily chitinized at maturity ; antennae normally 1i-segmented, elongnte,
tapering somewhat, stouter sensory setae wanting on the segments examiped;
legs stout, setae stiff but not spinelike, condition of elaw and digitules uncertrin;
beak stout conleal, indefinitely two-segmented, with some npical sensory setae;
thoracic spiracles well developed, with broad bar and censpicuous oblong cluster
of dlsk pores at mouth ; abdominal spiracles much smaller but evident, In seven
pairs, simple, somewhat betl-shaped, the posterior pair very close to anal open-
ing; derm pores of one type only, large, circular to somewhat oval with around
10 loecull and elreular, to oval, to linear, to sometimes triangular centers;
derm dorzally erowded with short stout spines; ventrally with numerous rela-
tlvely long stout halrs; some setne present, these resembling the hairs in appear-

Fig. 80 —WNietners pundalueye, adult femnle: A, outllne, optlenl section, X 11; R,
buenk, ¥ @0 C, thoracle splraele, » 80; D, anal tube, » 630; E, abdoiningl splenele
above X 60, below X 120: I, ventral setu, X 450; G, body sete, X 630; H, uplee
abiomleal spirsele, > 120; I, antenna {incomplete), » 60 I, derm aploe, > 450
K, derm disk pore, X 1,500; L, clusters of ventral elentrices on right balf of ventral
surf:w;: of aitlomer behind penitul opening, X 30; M, ventral submarginal seta,
WO

ance; anl opendng almost apiedl, anal tube short, with o double row of polygn-
nal wax pores at Inner end; ventral cicatrices appurently lacking but, if cor-
rectly identified, netunlly present but very ineonspleucus, cireglur, each little
Inrger than & disk pore, in a few very scattered segmentul clusters near posterior
apex of Lody.

Larva—Relatively large, uniformly elliptical 28 mounted ; derm membrihous ;
antennae rather sleader, fAve-segmented, the third and apical segments elon-
gated, the third much longer than the second, apleal segment with several
somewhat stouter sensory setae; legs medium, trochanters with two sensory
pores on each fnce, tarsal claw moderately curved. with two or three small
denticles on inner face of apicnl half, ¢law digitules elongate, sleader, very
slightly knobbed, surpassing apex of claw; beak stout couical, obscurely two-
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segmented, with several blunt-tipped apical setae; thoracie spiracles large, with
wlde bar und three or four disk pores in row at opeming of each; abdominsk
spiraeles much smaller, but evident, In seven pairs, not gecompanled by disk
pores; derm pored of two types, one mauitiloculur disk, eircslur to oval, with
clreylar to oval center and arvound 18 locull, the gther smaller, quadellecutar

Fra. 81.—Mietucra pundalusya, Inryn: A, derm splne, X 630 B, antenen, X 120; C,
outllng, doranl and ventral, X 30; D, beak, X 115; B, thoracle spiracle, X 400+
F, abdetmizal spimcle, above X 486, below X 1,000; G, midventral derm diak pore.
X LGOG . H, nnal tube, X 330, I, middersal dermn disk pore, X 1,560; J, ventral
clentricen from feft haif of ventral surfnce of nbdomen, X 330 K, derm setne, dorsel
(2} and ventrsl (v], X 0650; L, ventrnl dern pore, X 1,500; M, leg, X fﬁﬁ; N,
derm huirs, dorsal (b) and ventrnl (v}, X 080; O, dlsk pore from anel tube, X 1,500

disk, but apparently with four ndditionel smail efreular locull, the first present
Ir small numbers on the ventral surface, the second frequent dorsally, particu-
larty in rews partially outlining the elusters of spines: derm with numerous
apines dorsally in segmental median, intermediate, and marginnl clusters, these
in combination aiso forming tive fongitudinal bauds with many of the individual,
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clusters outlined by paztlally encircling rows of guadrilocular disk pores, the
Individual spines stout lanceolate, ahowing distinet reticulate or areolate strue-
ture; derm with slender halrs both dorsally and ventraily and with slender
Betae, these much more numercus ventrally; anal tube falrly elongate, with o
double band of polygonal wax pores at inner end nnd a single sircle of multi-
locular disk pores nemret to opening than inrcer end, anul opening with slender
hairs and setne adjacent, but no short stout ones; with a single enlarged pair
of apical setue and no enlarged marglngl setae; without & median ventral
cleatrix, but with six small circular ones arranged in a transverse curved row
near the posterier apex of body.

There is little information available regarding the life history of
this insect, and no definite suggestions have been made as to the
annual or other life cycle,

While this genus pretty certainly belongs with the group of genera
to which it is here assigned, there is some difficulty in indicating its
closest relatives. Probably they will be found in Monophlebidus and
Perissopneumon.

GENUS MONOPHLEBIBUS MORRIBON
{PL 4, A, znd figs. 82 and 63)

This genus has just been named by the writer (736, p. 104) on the
basis of a species, M. indicus Motrison, described at the same time.

GENERIC CHABACTERISTICH

Habit—Uncertain, presumably ovipositing beneath the body at maturity.

Aduli female—Elongate elliptical, dorsally with & coating of secretion, and
with {ransverse bands of denser and lighter secretion, margin with a serfes
of short tufts of secretion; derm tending toward slight chitinfzation; antennae
notmally 10-segmented, tapering, the setne stout, fairly numerous, some Sensory
setue slightly differentinted; leps stout, some of the setpe on under sldes of
femur, tibia, and tarsus quite stout. spinelike, claw stout, somewhat curved,
claw digttules slender, delicnte, approaching the apex of the claw; beak elongate
conieal, distinetly three-segmented, the basal segment a narrow ring, uapical
sensory setie acute at tips; thoraele spiracles large, the posterior larger than
anterior, each with bar and a deflnite cluster of mmultiloemlar disk pores at
opening; abdeminal spiracles in seven pairs, large, conspicuous in spite of the
densely crowded spines, urn-shaped, with & wide band of muitilocniar disk pores
within the atrium of each; derm pores not varying greatly in size, of one
general type, multilocular disk with fairly heavily chitinized rim, with about
11 locull and with centers with three, four, or five lobes, thesz abundant over
both surfaces; spines very nbundant, most of those on dorsal surfuce elongate,
curved, nearly cylindrical, with somewhat enlarged bases and bluztly rounded
aplces, some elongate conleal, tapering uniformly to acute tips, ventral surfoce
with the elongate conieal sort, accompanied by numerous disk pores, here in
transverse bands separated by narrow but distinct bire stripes; setae relatively
scnrce, varying in length and stoutness, mostly with rather long conical bases;
halrs few, small and inconspicuous, seattered over both surfaces, more numerous
ventrally; ansl tube large, elongate, definitely chitinized, with & broad band of
wax pores at inner end and 2 double row of small disk pores near mouth;
ventral cleatrices small, very nnmerous (with severai hundred), arranged as In
Aspldoproctus, that is. extending along the margin of the ventral surfice in a
band on each side, this running from the head to behind the genital opening,
ench band made up of transverse rows of circulnr cleatrices varying considerably
in size,

Intermediete female—Closely resembling the admit.

Larva—Not avallable,

Adult male—Of the usunl elongnte shape, size moderate {body proper about
5 mm.}, apex of head trianguinr with tip rounded, bearing rumerous long setas;
antennne shorter than body proper, the segments berond the third eyiindrical,
not nodose, and with the setae not arranged in definite whorls, the apleal seg-
ment nt most only a lttie longer than the preceding ; wings quite dark, tending
toward a2 polnt at apex, the diagonal vein extending little more than half way
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Fio, 62.—Monophlebidus indicus, ndult feinale: A, outllne, X 7.5; B, heak sensory sefa,
a3p: ¢, beak, X 00; D, leg, X 60; E, derm pores, ventral {v) and dorsal {p),
X 1,500; I, nnal tube, X 120; G
nnd ahdominal spiracles, » 40; L actenna ¥ 90; J, gbdomtoal splracle, w 120 K,
ventral spines, » 650; L, dorsal apine, X 650; M, dorsal {p} and ventral {v) hatra,
¥ 630; N, ventral {v) and dorasl (D) sctae, X €50

gmall group of venient cteatrices, X 60, H, thoracle
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Fra, B3-—Monophlebidus indicus, adult male: A, bead, dorgal, X 60; B, sscond and
third nutennnl segments, dorsal, X 60 {setne obbreviated) : €, antennn, X 30:
D, npex of abdomen, X 6§0; E, wing, X 17.5; F, penis sheath, ventral, X 80;
@G, halter, X 120; H, tarsus and claw, X 80; I, entire leg, X 30
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to the wing margin; belteres rather-large, flattened, with azbout nine knobbed
setae at npex of each; legs ratber stout, bearing numerous setne, the anterior
femora with only one or two bifureate setae, claw rather stout, sllghtly curved,
digitules slender, not attalning apex of claw; abdomen with some {ransverse
ehitinized mavkings, the sides nearly pargilel, converglug somewhat behlnd,
bearing ot npex a single palr of fleshy tassels, these slender, tapering somewhat,
uvearly as long as abdomen; penis sheath elonpate and stender as compared with
other genera, tapering rather gradually but not uniformly from base to apex;
abdomtnal spirncles not observable, presumably in seven pairs; derm pores of
the usual quadrlleculsr disk type; detm setae rather large and long as compared
with other males expmined.

No specics other than the genotype have been recognized as assign-
able to this genus. The known distribution is therefore limited to
the Indian surf)region of the Oriental region. There is no information
available regarding the biology of the single included species.

GEvUS PERISSOPNEUMON NEWSTEAD

(Pl 4, B, and fige. 64 and 65)

This genus was described by Newstend (142, p. 250) in 1900 from
specimens obtained from ant nests (probably ant cartons) near Bom-
bay, India. The only included species, which appears never to have
been rediscovered, was ferox Newstead. The genus was placed us a
synonym of Hempel’s genus Stigmacoccus by Cockerell (23, p. 233)
in 1902 and was also so considered in the Catalogue of the Coccidae of
the World (46, p- 20) although this was not accepted by the author
of the genus {147, p. 167). One species collected in India seems
properly assignable here, and two others, one from the Philippines
and one from Java, have been studied in connection with the generie
diagnosis offered here. It is not considered probable that the Indian
species examined is the genotype because of certain differences be-
tween its steucture and that given in Newstead’s description.

GERERIQ CHARACTERISTICS

Habit.—Uncertain in some respects: living exposed on {he bark and branchea
of the host or protected by nnts; eggs deposited within a large internal mar-
supium having a midvectral opening.

Adult female—Of modernte size (about 10 to 12 mm.}, with o rather dense
but not thick costing of wax over the surface; uniformly broad elliptical,
strongly elevated, approaching & semlcircular cross section at maturity, usually
with Iatera! lungitudinal ridges; derm membranous or tending toward slight
chitinizntion and densely crowded with spines; antennae normally 10-segmented,
sometimes with fewer {genotype said to have elght}, stout, tapering, basal seg-
ments tending to be broader than long, sengory setae not sharply differentiated
from others; legs stout, some of setae on under sides of fetnur, tibla, and tarsus
slender, not stout spineltke, claw stout, curved, claw digitules slender, probably
approuching the tip of the claw ; beak very stout conical, one-segmented, sensory
getae, if present, few In number and acute at aplees; thoracic spiracles large,
with wide bar and with distinet lnrge disk pore cluster at opening; abdominal
splracles In seven pairs, and while much smaller than theracie, ajso Iarge, with
a distinet broad collar of disk pores within atrium of each; derm pores of two
genernl types, quadrilocular and multilocutar disk, the long tubular biloeular
type tound slopg margin in some geoera wanting, these pores varying markedly
{n respect to number of loculi, extent of chitinization, size, and detailed modi-
ficutions of internsl arrangements; some, ineluding both quadrilocular and
smaller muttilocuiar, forming a deftulte ventral abdominal band surrounding the
marsupial opening; derm spines very nimercus and densely crowded dorsally,
but not segregated into definite clusters as in Walkerlana; these spines all, in
general, largs, stout, more or less curved, with somewhni swollen bases and
bluntly rounded apices, those present ventrally, including those within the mar-
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supial opening band, stout, straight or nearly so, and sharply pointed at apices;
baira small and inconspicuous, slender, most readily cbserved on the ventral
derm within the marsupial opening pore band; relatively small and jnconspleu-
ouy setne presest on both surfaces, these with stout cylindrical or short conteal
bases; ancl tube more or less chitinized, the inner end with a double row of
wax pores, the opening surrounded by & cluster of very heavy walled multi-
locular disk pores and by some of the scute-tipped stout spines gccurrlug else-
where on the ventral surface only; ventral cleatrices fairly numerous (about
20 to §0}, arranged as with Llavela in a latge half oval made up of & serieg of
smgll clustered or individual cleatrices, with a median posterfor one larger.

L
¥
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Ang] ares,
By H, leg,

Fi1g. 84.—Periasop , adult femate: A, outline, ¥ 75: B,
X 185; C, nbdeminel splracle, X 120; D, abdominal gpiracle, X &
X B7.0; F, thorzcic spiracle, X 57.5: G, antenne, X G7.5

Intermediate female.—In general resembling the adult femsale, size smaller,
antennae with fewer segments, and with spines, halrs, setae, and pores much
fewer, but approximately identical in distribution; ventral cleatrices nUmMersus,
but fewer than in adult, and, perhaps most fmportant, abdominal spiracles,
while large, without any pore collur within the atrium.

No other stages known,

The distribution of the species included here é;[ndia, the Philippine
Islands, and Java) covers the three larger of the four Oriental sub-
regions,
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&,

Fi10, 65.--Perfssop on ¢ . zduit female: A, detail of quedriloculer pores
placed ventrnlly posterfor to beak, X 640: D, groas view o portion of aame
reglon, X 185; ¢, detall of pores from heav, beand ﬁresent ventrally {n ubdom-
inai reglek, X 640; D, ventral cicatricesa, showing large number and Arrange-
ment, X 30; I}, portion of band mentloned under €, x 164 F, doreal pores and
spines, X 155, delnil drawings, X G40; G, ventral submargiral splue, pore, and
halr group, X 163, details of firat two, X 040¢; H, pores and bairs oceurring
ventrally nenr genital opening, X 163, detall of gland, X 640 ; I, ventral splnes
pores, and halrs near pore band mentioned under €, X 165, detaila of splne an
pore, < §40: I, from same reglon as @, X 185, shuwtn% occasional development
of more than one bair from a single bage, with detall, X @40
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Nothing definite seems to have been published regarding the biology
of these species,

Of the lots of material studied in connection with work on this
genus, only those representing the species described as Lophococcus
convezus Morrison (1383, p. 153), from the Philippine Islands, have
been definitely identified.” There remains the possibility that the lot
from India is actually identical with the genotype, ferow Newstead,
and that the lot from Java is the species described by Vayssitre as
Aspidoproctus serred (166, p. 334).” In the absence of positive evi-
dence on these points no attempt is made here to separate the species
actually studied.

GENUS PREUDASPIDOFROCTUS MORRIBON
(Pl 4, C, and figa. 66 and 67)

This genus has just been established by the writer (136, p. 104) for
t}llei Il';:'ce_ption of several African species belonging in the tribe Mono-
phlebini.

GENERIQ OHARACTERISTICS

Habit,—Llving exposed on the host plant during the growing perlod; eggs
deposited within an internal marsupinm having a U-shaped or V-shaped opening,

Adult femaie—-Of moderate size (about T mm.), elliptieal, strongly convex
nbove, flattened beneath, with some pulverulent seeretlon: as mounted broadly
etliptical, derm not definitely chitinized; antennae variable, 8-segmented to
1l1-segmented, tapering, basal segment large, terminal one slender, zlongate,
sensory setae not sharply differentinted; legs stout, some of setae on under
sides of femur, tibia, and tersus stout, spinelike, claw stout, somewhat curved,
the inner face often roughened to almost denticuiate, the digitules atout at base,
with slender tips not attaining apex of claw ; beak short, stout conical, ob-
scurely three-segmented, the apical sensory setae acute at tips; thoracle spirocles
Ierge, but not conspicuous, with bar but no eluster of pores at opening ; abdomi-
hal spiracles mueh smaller, with thickened rim, inconspicuous, in seven pairs:
derm pores small, inconspieunus, centers circular, triasgular, quadrilocular,
with five to six outer Iocull, these often Indistinet, some, In the ventral marsupial
aren, larger, with circular center and about nine loculi; derm spines numerous,
but not denwly crowded, not arranged in definite groups or clusters, of two
sorts, one slightly curved, eylindrieal or very slightly clavate with bluntly
rounded tips, the other larger, tnpering with expanded bases, and tips rounded
or pointed, the first confined to the dorsum, the second present on both surfaces,
inore abundant ventrally ; hairs, as here considered, few, apparently confined to
the Invaginated marsuplum ; setae fairly numerous, stout, but not long, relatively
conspicucus, larger along body margin; anal tube short, hardly as deep as wlde,
wlth a row of wax pores at inpner end, somewhat chitinized, the opening sur-
rounded by o cluster of spines and setae, but these uct In a definitely differen-
tinted cluster; ventral cleatrices three in number, placed close together approxi-
mately beneath anal tvbe, elongate to very elongate, usually more or less
irregular in shape. .

Inlermediate female—In general resembling the adult femele ; smaller, with
fewer antennal seginents, setae, haira, and pores much fewer in number, spines
of the eylindrical type most abundant, although net crowded.

Larpa.—As mounted, elliptical or somewhat ovate, broadest anteriorly; an-
tennne five-segmented, slender, elongate, third and apical segmenis much
longer, one apleal seta fairly long, the remaining antennal setae short, some
sensory setne differentiated; legs long, of average sioutuess, claw slender,
somewhsat curved, claw digitules approaching but not attnining claw apex; beak
Indistinetly two-segmented, short stouf comical, the aplical sensory setae some-
what poinfed at tips; thoracic spiracles large, with bar and a single disk pore
near opening; abdominel spiracles In seven pairs, relatively minute, simple
tubular; derm pores of two sorts, ore, In longliadinal rows doraally and ven-
trally, normally with trilocular center and usually three loculf, the other, near
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thoruele spiracles and in and around anal tube, multilocular with circular to trl-
angular center and usually six loenll; cylindrical derm spines numerous, in
marginal, median, and intermedinte longitudinal dorsal bands; derm halrs few,
small, perhiaps confined to a submerginal row; derm setae nnmerous, varylng
Zreatly in slze, of moderate size ventrally, some, along margin and in median

Frg, 8. —Peeudaspddoproctis hyphoendacua, aduit female: A, outline, optical sectlon,
X T.0; B, leg, ¥ 30; C, benk, 80; D, gensory setn from beoh, ¥ 230; B, an-
tennn, X GO; T, ventral clentrlees, X 36; fl. tharacle and pbdominal spiracles, » 607
H, middorsal déerm pores, X 1,500; I, ‘anal tube, X 165: J, obdvminal spiracle,
X 230; K, bage of largest {ype mnrginnf setn, X 6G0; L, ventral derm gpine, ¥ 850;
M, middorsal derm splne, X 650; N, murglnnl derm apine, X 850; O, dorsal seta,

K GGHOY P, ventral setae, X €650; Q, ventrel disk pore, X L500 .

paired, intermediate, and marginal single rows dorsally, relatively large, some,
at least, of the marginal approachlng the apleal pair in size and length; anal
tube of moderate length, with a double row of wax pores at inner end and a ving
of multilocular disk pores vear inner end, and ancther scattered circie of these
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potes well outside the opening, anal opering with a half clrcle of slx setae
with slightly flattened and flmbriate tips; with a single median, ventral cicatrix,
often irregular in outline,

Adull male (based only oz Brnlo's (8, p. 162) deseription of fulleri male),—
Fiongate, apex of head triangular in outline; antennae with the segments
beyond the third nearly eylindrical or somewhat irregular but not distinetly
nodose, and with the setne not In whorls, but scattered, the apleal segment
approximatety as long as the preapical; halteres small, fiattened, with a few
(pechaps four or five) long, curved, knobbed, apleal setae: apex of abdomen
with two very long fieshy tassely; penis sheath stout, tapering about uni-
formly, broad and bluntly rounded at apex,

g. 67.——Pgeudospidoproctus hyphuemacus, larva: A, outline, dorsal and ventral,

80; B, anteonn, ¥ 113; C, anai tube, X 330; 15. ventral disk pores, X 1,600;

E. beak, X 115; ¥, ventral cleatrix, x 330; G, dorsal derm pores, X 1,500; H,

marginal spines, dersal {p} and ventral (vI). ® 65¢; I, middorse] spiue, X 850;

J, abdomina!} r:lecle, X 1,500; K, bnse of large apieal setn, X 653G L, midventenl

sefn, X B50; M, Interal dorsul seta, ¥ 600; N, middorsal setae, X 6503 O, thoracic
aplracie, ¥ $15; P, lag, x 115

The type of this genus is the species described as Aspidoproctus
ryphaeniacus Hall (85, p. 7). In addition, the species Monophlebus
fulleri Cockerell (21, v.94,p.223) and Walkeriana africana Newstead

145, p. 3) are definitely included here. On the assumption that
ockerell’s indication of close relationship between it and fuller! is
accurate, then Monophlebus fortis Cockerell (21, v. 84, p. 224) shounld
also be assigned here. Monophlebus acaciae Joubert (101a, p. 119)
is snid to be closely related to fulleri and may also belong hers.
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Finally, it seems possible that Perissopneumon zimmermaonni New-
stead (148, p. 157) may also belong with these species.

The distribution, so far as known, includes certain portions of the
African continent. .

From the fragmentary information given by Brain (3) regarding
collection dates when cerlain stages of fulleri were obtained, it seems
probable that the species of this genus have one generation annually,
with active growth during the summer months,

GROUF 2

If the evidence from the specimens of various species available for
study may be accepted as a positive indication of the characteristics
possessed by all species assigned here, then this group of genera and
species is apparently a natural one, although of uncertain value.

The characteristics which separate this group from the preceding,
ggain on the basis of avatlable material, include, in the first-stage
larva, the presence along the body margin of large bilocular tubular
pores producing straight threads of glassy secretion; and, in the
adult female, the persistance of a few of these large tubular pores
{one apparent exception).

GENUS WALKFRIANA SIGNORET

(Pl 4, D, und Ags. 88 2nd 80)

This genus was erected by Signoret (158, p. 390) in 1875 for the
species described from Ceylon by Walker (171, p. 805) as Coccus

foriger. Some species from Africa and additional ones from Ceylon
have been added from time to time. Certain of the African species
have been transferred elsewhere. The status of others remains un-
certain. New genera have been established for some of the species
from Ceylon. At present only a few species from the island of
Ceylon are definitely included in the genus.

GENERIC CHARACTERIBTICS

Habit.—Living on ibe bark of the host; eggs deposited beneath body of
female.™

Adutt female—Externally covercd densely with secretion arranged Iln defl-
itliely formed fufts and masses; broadly elliptical, convex above, flattened or
concive beneath, shape of mounted specimens similar te those of unmounted;
derm membranous, bug densely crowded with spines dorsally; antennne nor-
mally I0-segmented, the termiual longest, but narrowest, with setae numerous,
but the semsory setae not sharply differentiated from the remalnder; legs
stout, some of setae on under gides of femur, tibis, and tarsusg stont, spinelike,
claw stout, curved, digitules uncertuin; beak very short conteal, one-segmented,
the npical sensory setie acute at tips; thorrele spiracles larme, with bar, with
a tendency toward the formatlon of a pore cluster at mouth; abdominal
spirncles of fair size, very short wrinkled cylinders, but inconspicuous because
concealed in the midst of dense clusters of spines, believed to be in seven
pairs, but not more than slx pairs definitely recognized in any one specimen;
derm pores numerous and, in general, large, with heavily chitinized borders,
but wvarying extensively in size and extent of chitinlzatlon, in three gereral
types, multilocular disk, with from 6 to albout 11 locull, this type very numercus
ventrally and around ancl opening, with quzldriloculur disk pores, these more

= Thig geberic characterizatlon probably will not hold for W. seneg Green, in which an
gvizne {a developed.
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Fio. 68—Watkeriana foriger, adult fomale: A, outllme, » %01 B, beak, ¥ 80; C, tho-
racle nnd abdomilnul spiracles, ¥ 60; D, abdominal apleacle, x 120; E, disk pores
frem anal nreg, X 1,508; F, anal nrea, X 165; G, dorsn! disk pores, X 1,500;
EH, antenna, X 6%; I, dorsal spines, X 640; T, leg, X 50: K, ventrnl disk pores,
X LU00;: L, ventrnl cientrices, X 60; M, ventral seta, X 650; N, dorsal seta,
¥ G50 O, ventrat spine, X 630; P, dorsel setn, x 650
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alundant dorsally, and with large tubular biloenlar poreg in small clusters
ajong body margin; derm splies very abundant and closely crowded dorsully
and at margins, all of those present dorsally swollen at bases, some, in clusters
outlined by rows of gland pores, with the aplees soméwhat swollen, others,
ploced between these clusters, with the apices tnpering to polnts; veniral
surf..ce with some hairs, many apparently setalike spines, and a nvmber of
setae, these last with almost cylindrieal basal collars varying considerably in
size and alse cecurring dorsally; anal tube not particularly chitinized, with
a row of polygonal wax pores at Inner end, tube opening externally in the
center of a cluster of multilogulnr disk pores and long stout setse; with

[
A

¥ia, 80.—Walkertana foriger, Inrva: A, outllne, dorsal and ventral, X ©0; B, derm
satae, ¥ G50 C, beak, > 115; D, derm disk pores, surface and section, » 1,500 ;
12, thornele spiracle, X 480 ; F, derm spines, * 630 ; @, abdomioal spirnele, to right
¥ 480, te feft X 1,500 ; I, anal tube, ® 430, with detall of acta, » G630 I, ventral
derm pore, ¥ 1,600; J, ventral clcatrfz, w 330; K, scute-tipped dorsal splnu, ¥ 630

three oval to nearly circular ventral cicatrices loeated close together approxl-
mately below the anal tube.

Larve (based on genotype only) —Body ellipticnl; derm not chitinized, but
with numerous spine clusters; antennae stout, five-segmented ; legs rather larpe,
characters uncertain beciuse of brenksze; benk stout conieal, one-sepmented,
the sensory setne bluntly peinted at apices; thoracle spiracles larpe, with bar,
and usualiy with a singie quadriiocular disk pore at mouth ; abdominal spiracles
much smaller, inennspicuous, presumably in seven pairs, although only six
have been located definitely thus far, ench placed near to, but not necessarlly
intimntely associnted wich, n quadriloculnr disk pore; derm pores of three
types, quadrilocular, with number of locuil varying from three to six, dis-
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tributed over both surfaces, multitocular, usually with about 8 to 11 IccuH,
distributed ventrully and in the anal region dorsally, nnd large bilocular
tubular, placed singly or in pairs nlong the hody margin; spines numerous,
arranged In definlte marglnel, medinu, and intérmediate dorsal clusters, most
of these incompletely outlined by single rows of smail quadrilocular disk pores,
gepetal shape of spines stouf, tapering somowhat and bluntly rounded or
polnted at tips; body hairs occurring ventrally, few, small, inconsplenous;
body setae mostly small and slender, apleal much enlarged, some additional
along bedy margin likewise much enlarged, perhaps half length of apieal, all
with nearly cylindrical to rather long conleal collars; anal tube rather long
and large, the inner end with a double row of pelygonal wax pores, a double
row of multfloculur disk pores about the middle, and & clrcle of the short
fimbriate-tipped setne around the opening, and outside these another circle of
multilocular ¢isk pores; with » single eircular median ventral cleafrix,

As now limited, the genus is confined to the island of Ceylon.
. There appears to be no definite information of any sort available
n regard to the biology of the included species. They live normally
on the woody tissue of the host plant and it has been suggested by
Green that t ej{ are probably long-lived and slow in development.

The species definitely included in this paper are floriger (Walker),
compacte Green, and ovilla Green, The species senez Green is also
assigned here by Green in his recent excellent and detailed treat-
ment of the genus (65, p. 444), but in the view of the writer it
should be excluded because of the development of an ovisac band
and an ovisac. This treatment by Green of the species of Wal-
keriana is so much superior to anything that can be produced from
the study of the very few specimens of the included species which
are gvailable that no attempt is made here to offer keys to, or further
notes on, the included spectes.

GENUS MONOPHLERUS BURMEISTER

This genus, the first to be characterized within the subfamily,
conteined two species as originally described (5, p 50, 81 }, one, air:-
pennis from Java. known only from the adult male, the other, fusci-
pennis from Germany, known from both adult female and adul
male. Signoret (158, p. 359) in 1875 removed the species fuscipen-
nis, which he placed in his genus Leachia along with Monophlebus
brasiliensis Walker. No type citation for eitﬁer of these genera
appears to have been made prior to 1902, although Cockerell (8,
p- 36) in 1894 called attention to the prior use of Leachia for another
genus of animals and substituted for it the name Palaeococens. The
type for the genus appears to have been definitely fixed by Cockerell
(23, p. 832; 24, p. 817) in two articles published in 1902, when he
designated the species afripennis Klug of Burmeister as type, this
species in reality standing as afripennis Burmeister.

The actual status of the species remains uncertein even to-day, as
it has never been definitely rediscovered. From s study of the origi-
nal description, it is the belief of the writer that the species and
genus may be correctly located among the forms including Walker-
1ana and closely related genera. The original description implies the
occurrence of antennae having trinodose segments beyond the second;
it definitely describes the abdomen as terminating in a single pair
of fleshy tassels, and the insect as described is fairlgr large in size
(3l lines=about 7 mm.). There remsins a possibility that the
species really represents a male of the genus here designated as
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Drosicha, as the deep incisions described for the margins of the
abdomen may perhaps actually represent the spaces between imper-
fectly developed lateral marginal tassels. Because of uncertaint
as to the characters of the species described by Fabricius (42, 2. 46’;'
as Chironomus dubius it has been left in this genus without a eritical
expression of opinion.

Fta, 70—Labioproctus poleii, adult {emale: A, outline, optlenl secticz, X 7.5; B
; E}’

antennn, ¥ LD: C, aunel arep, ¥ 116; D, leg, > 30; thocacle and abdominal
spiracles, X 60; F, abdemitrl spiracie, ¥ 120, G, ventral (¥) and dersal {p} decrm
dlsL‘:]rpoores, * 1,500 : H, dorscl spines, X 650 ; I, veutral hale, X 650; J, body seta,
X G

GExNuS LABIOPROCTUS GREEN

(Pl 4, E, and figs. T0, 71, and 72)
This genus was established by Green (65, p. 453) in 1992 for a
species first described by him many years before (64, p. 6) but pre-

viously assigned to Walkeriana. Thus far no species other than the
genotype, Walkeriana poleii, has been assigned here.

GENERIC OHARAGTERISTICH

Habit.—Living exposed on the twigs of the host; eggs deposited within an
internal marsupium.

Adult female~—In life {according to Green) oblong oval, strongly coavex,
bearing marginal and dorsal tufts of dense secretiop, but with very little

T1205—28——10
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* secretion between the tufts; ns mounted rather broadly elliptieal, of moderate
length (about 8 mm.} ; derm becoming more or less chitinized at full maturity;
antennae normally 10-segmented, stout, tapering graduslly, the apical segment
longest, the margins of the lntermediate and apical segments bearing definitely
differentiated, enlarged sensory setse; legs stout, sparsely provided with setae,
some of those on the under sides of trochanter, femur, tibin, und tarsus very
stout, spinelike, claw stout, fairly strongly curved, claw digltules slender to-
ward tips, probably approaching the tip of the claw; beak very short conmicanl,
one-segmented, the apienl sensory setne tapering; thoracie spiracles large, with-
out pore cluster at opening; abdominal spirncles suwil, simple, Inconspicuous,
numbet of pairs not nbsolutely determived buf believed to be saven, sltuated

s, [y
R i
G

ife. T1.~—Labioproctus poleH, larva: A, outllne, dorsal and ventral, X €0 5, autenna,
) 5% *

X 118; C, benk, ¥ 215 I, leg, 115; E, dlsk pere from anal tube, X 1,500
F. anal tube, X 330, with (etail of sets, X 850 G, thoraeie spiracle, X 440
H, derm setne, ventral ](\') and dorsal (p), % 650; I, derm disk pores, three sorts,
xl J.,EOGgo.Ir,olnrgo marginal bllocelar tubular pore, face and side, X 1,500; K, derm
splne, » Gh

dorsally ; derm peres not so greatly enlarged &s in Walkeriana, with a few
large bilocular tubular pores at the cdge of the body adjucent to the clusters
of specinlized spines, with some more heavily chitinized, quadriloenlar disk pores
in and near the spine clusters over the dorsal surfuce and in rows outlining
the spine cluster supporting the secretionary tufts, with a large cluster of larper,
lightly chitinized «disk pores, cireular with roughly civcular centers and 9 to
16 locull around genital opening, and with rather lightly chitinized pores of
medium slze with cireulur, triangular, or oval cenlers and sbout nine loenli
scattered over the ventral surface and to a lesser extent dorsally; bedy spines
numerons, the normal dorsal type stout, slightly curved, tapering from a slight
swelling near bnse to a bluntly pointed tip, those serving as bases for the
secretlonary tufts, hoth dorsal and marginal, quite eharacteristie, swollen near
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base, then nearly eyllndrieal, then somewhst swollen again near tip: acutely
conical spines present in the midventral ares, these apparently more slender
in early adult female stages; with some halrs in the midventral area between

=7

B2

’.’_v‘;;/‘,;jlij_.—"

V7

Fira. 72 —Labivprecius peicld, adult male: A, head, dorsal, X 80; B. third nntennal
sepinont, X 60 O, derm disk pores, X 1.500; D, posterior apex of abdomen, sliowing
only one apienl teshy tassel, X 80 I, antenna, X 30; F, halter, X 120 : G, tnberele
from nptx of abdomen, X 1,500; H, tarsos aad clsw, X 1205 I, abdominal splrncle,

¥ 330 T, leg, X 80 K, vontral abdominal aete, X 650, L, dorszl abdominni seta,

X 650 M, sgbmarginal, dersal, sbdoininal sete, X G50

and arcund legs and on ewch side of marsupial slit, these of the usual form,
slender, with expanded base; derm setae slender, inconspicnous, present both
worsally and ventrally, with eylindrieal or slightly conical collars; anal tube
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cylindrical, distinctly chitipized, with a single row of polygonal wax pores at
inner end, tube opening in the midat of o cluster of multilocninr disk pores and
large setae; ventral cleatrices not located with sbsolute cartainty, but appa-
rently three in number, elongate, narrow, pluced -precisely at the posterior
termination of the slitlike marsupial opening, and so aetunliy on a somewhat
curved dorso-ventral uxiy rather than oz the nusual horizontal one.

Larpa.—Riliptical; derm not chitinized; antennae five-segmented, the ter-
mioal largest, swoilen, benring stouter sensory setae as well gs the ordinary
slender sort; legs long, -the trochanter with two SenvoTy pores on each face,
claw with twe distinct denticles, claw digituies exceeding tip of claw ; benk very
stont conlenl, one-segmented, the sensory setne at apex pointed at tips; thoracle
splracles large, with bar, and with a single pore kehind niouth ; sbdominal pairs
not certainty located, evidently minute; margin of body with quite targe,
bilocular tubular, ductitke pores. derm with quadrilocular dlsk pores in longi-
tudinal rows, with dlsk pores normally with trianguiar centers and 6 Iocull and,
within anal tebe and around the opening, with approximately circular disk
pores having about 11 lacull; derm bearing stout spines n five rows dorsually,
median, two intermediute, and twoe marginal ; body hairs present both dorsally
aml ventrally, few In number, long and slender:; with body setne evident, but
not particularly conspicucus, some nlong the body margin, between the antennal
bases and anterior to the anal opening, longer than the average, and quite
evident, only the apleal puir of murginal setne strongly developed, buf even
these not more than one-fourth or one-third the iength of the body, the longer
of the remalnlng marginal abdotzinal setne sbout halt or less than haif the
lemgth of the epical pair, but quite conspicucus compared with Aspidoproctus;
anal tube somewhat chiflnized, with a double band of pelygonai wax pores at
fnner end, an intermediate ring of cireninr multilocular Aisk pores, and a row
of short, blunted or sometimes fimbriate setne nround the apex, as in Aspi-
doproctus; with n single, medinn, cfveular, ventral cleatrix,

Adult male—O0f the usnal clongate shape, nbdomen in particular rather sien-
der, apex of head triunguinr in outline; nnutennue slender, the intermediate
segments each more or less distinetly trinodose and with the setae tending to
cluster In three groups but definitely not forming distinet whorls of setae, apical
nnd preapieal segments approximately equal it length ; wings heavily infuscated,
the velns as usual for the subfamily, the basal dingonal extending nbout two-
thirds te three-fourths of the distance to the margin; legs slender, trochanters
with twao sensory pores on each face, anterior femora without bifurcate setae,
claw deflnitely eurved, without denticles, digitules slender, probnbly not sur-
passing apex of claw; abdomen without chitinized plates, derm bearing elonpate
slender setae and the usun! quadrilocular disk pores in fransverse rows on hoth
surfaces; probably, but not wholiy certainly, with seven pairs of quite evident,
though only lightly chitinized, abdominal spiracles; abdomen with a single pnir
of elongate, apieal, fieshy tassels; penis sheath of moderate width at base, taper-
ing, terminnl section siender, nen rly erlindrical, ventrnl valve short.

As previously stated, the only species thus far included here is the
genotype, Labioproctus poleii (Green), known from Ceylon, Java,
and south India. No information regarding biology and habits
appears to be available,

Gexys HEMASPIDOPROCTUS MORRIBON
{PL 4, F, aud figs. 73 and T4)

This genus has just been established by the writer (136, p. 10%)
for two species from Ceylon and India that were assigned to the
genus Aspidoproctus by éreen (65, p. 480}, The writer considers it
possible that Walkeriana senex Green may be assignable here, but
such assighment can not be made definite,

GENERIC CHABACTERISTICS
Habit.—Living exposed on the stemns and leaves of the host plants; eggs

deposited in a large halt-marsupium formed In the ventral abdominal ares,
and covered over by g secretlonary pad.
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Fia. 73.—Hemaapidoprociuse cinercug, adult female: A, outline, optleal acetion, showin
outline of marsypial opening, X 7.56; B, leg, X 50; C, derm seotpe, dorsal (P} an
ventral {v), X 650; D, ventrnl cleatrices, X 40; E, ventral derm disk pore, X 1,500;
F, ventral derm halr, X 660; G, anal area with tube, X 80; H, thoracle spiragle,
X €60; I, durm spines, dorsal (p) and ventral (v), X ©50; J, abdominal spiracle,
above ¥ 80, below ¥ 120; K, dorsal decm digk pore, X L500; L, antenna, 80
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Adult female—Body ovolid, broader and strongly convex bhehind, with a thin
layer of secretlon and rows of protrudlng secretlonary iufts dorsally; as
mounted, more or less distinctly ovold; derm with a semicircular or half-
elliptical narrow chitlnlzed band arcund the under slde of the abdomen;
antennae normally 10-segmented, tapering somewhat, the apleal segment longest,
the sensory setee definitely differentiated; lega moderately stout, the setae on
the under sides of the parts not spinelike, claw stout, somewhat curved, olaww
digitules probably mot attainlng c¢law apex; beak short conical, two-segmented,
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Fra, 74—Hemaspidoproctus cinerens, larva: A, derm disk pore from apex of abdomen
> 1,800 ; B, cutline, dorsal and wentral, ¢ 00; C, antennpa, X 113; D, ahdomipa
spiracle, above » 1500, below x 480; E, thorncic spiracle, X 160; F. large mar-
ginal Lltocular tubular pore, alde, X 1,000: G, -ume, strface vlew, » 1.500; H, beak,
X 120; I, ventral cleatrlx, X 330; J, dorsal helr, X 650; K, d@orsaul Epine, X 850;
L, anal tube, X 330; M, ie%‘ X 118 N, setg near anal opening, X 830; O, derm
setne, dorsal (p} end veotral {¥), » 650; P, middersal derm disk pore, ¥ 1,500

the apical sensory setae poirted at tips; thoracic spiracles large, with bar,
without a distinct pore cinster at opening; abdominal spiracles in seven pairs,
much smailer than thoraele, but fairly evident, placed doersally; derm pores
varying in size, moderately heavlly chitinized, showing cousiderable variation
in number and arrangement of the loculi, the quadriiocular iype, often deep
and tubular ir form, predominating, and in addition forming the band of pores
around the venter of the abdomen and particulariy across the apterior margin,
producing the rudimentary ovisac; large, bilocular, tubular pores apparently
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rot persisting in adult; derm spines most abundant in crowded clusters serviug
as bases for the secretlonary tufts, rather scattered elsewhere, present dorsally
and ventrally to margin of ovisae band, all with somewhat swallen bases and
bluntly peinted tips; hairs rather numerous between the legs, present, but few in
number, over the ventral abdom!inal area ; derm setae falrly numerous, slexder,
rather srutil, except for o cluster of large setae ground anal opening; anal tube
stout, with double row of wax pores at loner end, the opening surronnded by
8 cluster of large setae,; with normally three to flve approximately circular
ventral cleutrices of moderate size arranged in a curved row behind genital
openkng,

Larve.—Closely resembling the iarva of Aspidoproctns io most particuiars;
the dorssl splnes In longitudinal rows, net in clusters as with Walkeriana;
antennpe five-segmented, short and stout, bearing short setne; legs of moder-
ate length, not unususl; beak uncertain from material available; thoracie
spirneles with bar; abdomingl splracies minute, probably In seven pairg; derm
pores of thiree sorts, quadrtlocular dlsk, multilecular disk with trilocular center
and usuiily three add!tionel small locull, and Inrge marginal biloeular tubular;
derm spines numerous, in marginal, intermediate, and median dorsal rows;
derm ha!rs few, inconspicuous, apparently confined to venter; derm setae
falrly numerous, small ventrally, much larger anlong the margin and the
middorsal line, but ir no case very long or conspicuons, the anpleal pair little,
ff uny, longer than some of dorsal setae, nnd but little longer than other
marginal setae; anal tube short, with double row of wax pores at inner erd,
a ring of disk pores nenr inner end, a circle of special setae cutside of spening
und n scaitered ring of disk poves arcund these; apparently with a single,
cireninr, median, ventral cicatrlx,

Adull male—Not kpown.

The present known distribution includes Ceylon and India.

There is no published information regarding the life cycle of the
included species,

This generic diagnosis has been drawn up from specimens of
the genotype, W. cinerea, from Ceylon, received from Green, from
specimens of the same from India, and from specimens of the other
included species, originally described as Walkeriana ewuphorbiae, also
from Ceyion and received from Green.

GENUS ASPIDOPROCTUS NEWSTEAD
{PL &, A&, B, C, I, und flgs, 75, 76, 77, 78, and 79}

The generic name Aspidoproctus was first proposed in 1800 b,
Newstead {743, p. 948), with the species perfinaw as type, althoug
ne such intention was in view at the time, since it was definitely
stated thai the characters once regarded as of generic rank were
Iater considered to be specific only. However, since the Inter-
national Code of Nomenclature appears to make no allowance for the
intentyof the author at the time of publication, and since the condi-
tions under which Newstead published the name conform fully with
those set forth in article 25 of this code, there appears to be no
latitude with respect to its acceptance and utilization. Cockerell
(21, w. 84, p. 287} described the genus Lophococcus, based on
mirabilis, o species similar to Newstead’s pertinez in anatomical
characters, during the year following and definitely announced its
generic standing at the time. Subsequent writers have alternated
between the two names as they considered one or the other valid,
or as they considered that the two actually represented distinct
and valid genera. Brain (3, p. 175) and Vayssitre {168, p. 428) have
already definitely indicabetf9 the identity of Aspidoproctus and
Lophococcus.
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OGENERIC OHARACTERIATICA

Ha¥l.—Living on the branches and twigs of the host; erps deposited within
a large internal marsuplum having a small midventral opening normally cov-
ered by s flap of secreted material,

Adult female—3Slze large to very larze (10 to 33 mm,), early aduvit female
usanlly flattened, with solid marginal tuftz of dirty white secretion and the
dorsnl surfuce noduiose or with prominent projecting ridges or spikes, surface

Fig, Ti-—Aspidoprocitus mazimus, esrly adolt female: A, anfenna, X 60; B, sensog
sete from beak, X 120; C, beak, X 60; I, outline, dorsal and ventral, X T.5; H,
abdomloal spiracle, ¥ 12¢: F, nhdominal and thoracle spiracies, X G0

usually coated with a thin layer of grayish wax pubescence; fully matured
adult female with the whole dorsal derm fairly heavily chitinized and dark in
color; the body proper much distended dorso-ventrally or in all dimensions and
the marginal tufts and dorsal wax pubescence nsually much mutilated or want-
ing, ventral surfuce thickly coated with whitish wax; body outline, In general,
short elliptical, the longitudinel or cross sectlon varyivg according to the modi-
flcations of the various species; antennae normally 10-segmented, the apleal
segmettt longest, the intermediate wider than long, the sensory setae not sharply
differentinted; legs large, stout, the setae not numerous, those along ventral
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face of tibia and tursus stout, spivelike, trochanter with two or more sensory
pores on each face, claw stout, digltules not attaining apex of clow; beak very
ghort coniesl, one-segmented or, at most, very obscurely two-segmented, the
apical sensory setae acute &t tips; thoracle spiracles Iarge, with broad bar,
without definite pore band or cluster at opening; abdominal spiracles in seven

Fa, ¥6.—Aspidoproctus marimus, wdult femele: A, disk pere from nrngl grea,
X 1,000 ; B, dorsal spine, X 850; C, enal aren spine, X 850; D, anel avea, X 165;
E, dorsal derm disk pore, X 1.5'00; B, ventrsl derm disk pore, X 1,800; G, leg,
¥ 28.5: H, midveotrai dertr dlsk pore, ¥ 1,500: I, midventral thoracte aplnes,

840 J, setae from ventral {(v) marzupial aad dorsal (}n) goal aress, » 6850

x
E., Iotersl margioal cylindrical sgine. » 880; L, gquadrijocular derm sk pore',
> 1,500; A, lerge marcginel bilocular tubitlar pore, end aod side, X 1,508

pairs, much smaller, bont large, simple, with somewhat bell-shaped atrinm, sito-
ated, in early undistended adult females, weli up on the dorsal surface; derm
poregs numerous and varyiog conspicuously in size, nnmber of loculf, chitiniza-
tion, and reletive abaundance of different sorts, the guadrilocular disk type, with
varigtions and modificaticns, usually making up the dense band of pores sur-
rounding the marsupial- opening, genital openiung surrounded by a cluster of
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large, llghtly chitinized muitilocular disk pores, other more or less heavily
chitinfzed multilocular pores scattered over both surfaces; the large bilocular
fubular marginal duacts of the larva represented by small clusters of similar
disk pores alonp the body margin; derm spines present, numerous over both
dorsnl and ventral areas, one sort extending almost to the marsupinl opening,
to the thoracle spiracles, and to fhe coxal insertions vertrally, another, or the
azme sort slightly modifled, cecurring hetween the legs, these spines vatying
with the species in genernl appearance, sccompinied by dense marginal clusiers
of elongrte cylindricnl spines swollen ab bases and slightly clavate at apices,
these clusters evidenily the foundation for the marginal secreticnary wax fufis;
body hairs, as understood here, oceurring ventrally, not very numerous, most
abundant within and around the marsupial opening, of the usual slender sbupe
with expanded bases; derm setae more abundant then hairs, present on both
gurfoces, the basul collars varying from figt to high cylindricel, a scattered

- O
D::‘%'rl;-@)ﬂ
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F16. TT.—4dspidoproctus mirabilie, larva: A, outiine, dorsal and wventral, X {0, B,
antennn, X 115; C, beak, X 115; D, thoracic splracie, X 460; B, ventral derm pore,
X 1,500: F, ansl tube, X 330, with detafl of seta, X 656; G, leg, X 115; H,
ventral cleatrlee . X 350; I, derm setas, webtral (v) and dersal (D), X €50;
Inrgé maorginal tubulor pore, surfmee end sectlon, ¥ 1,500; X, derm snine {D} snd
‘;nirf}{lmhair (v}, X 850; L, dorsal derm pures, X 1,500; M, abdomiznal spiracle,

e

cluster around anal ¢pening larger, those along body margin not conspicucusly
large, those cccurring dorsally usually stoufer and somewhat shorter than the
ventral ones; aonl fube shert, lightly chitinized except inner end, this heavily
chitinized ard with ring of wax pores and & ring of tiny tubercles at apex of
invagination of lnner end; ventral cicatricea very sbundant, apparently scat-
tered, buf in two wide bands, extending on ench side of ventrazl and margingl
arens from antennse to a meeting polnt behind marsupial opening, each band
made up of frunsverse irregular rows of cicatrices, these varying extensively in
size and in number to the row.

Intermediate femule—In general similar te the early adult female In morpho-
jogical characters, at least; marsupial structures lacking.

Larpe,—Approximuately elliptical in outiine; derm membranous; antennae
shert and stout, five-segmented, the termingl segment largest, distinctly swolien,
but not clavate, each segment with a few small getae, those on the apicg] larger
and ipcluding a few stout sensory selze, none of the sefae long a3 in iceryine
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genern ; legs rather long and slender, the trochanter with two pairs of sensory
pores, the claw with vsunally three fairly distinet denticles within, the claw
dlgltules slightly exceeding apex of claw, very slender in apical portions; benk
very short and stout conical, one-segmented, the apical sensory setne acute or
bluntly rounded at tips, in no case broadened or divaricute; thorneic spirneles
large, wilh bur; abdominal spirucles in seven palrs, minute, simple; derm pores
Including, nlong the margin, enlarged bilocular tubular pores producing glassy
thrends, ventrally a few quadrilocular disk and a few with, usually, six locull
and trinngular center, at margin s#ad dorsally with longitudinal rows of larger
quadrilocular dlsk pores and pores with trinngular center and six locull, those
in #nal tube collnr and scattered ring mround anal opening with oval center
and more numerons loculi (nine or more) ; body spines numerous and relatlvely
lurge, usymmetrienl in shape, stout, tapering, those In median dorsal row
rometimes symmetrical and nearly cylindrieal but with pointed tlps, fhese
suines arranged in five longitudinal rows dorsally, a median, two intermediate,
and two marginal; a few [nconspicuous hairs, slender with strongly expanded
bnses; setne nrot munmerous, small and ineonspicuous, except a few in the
posterior sectlon of the median spine band and a single pair of long apieal setase,
no other marginal setae enlarged; anal tube not chitinized except around the
collar of polrygenti wax pores at inner end, with ¢ circle of almost contiguous
multllocular disk pores within the opening, o circle of curlous short zetae with
fluttened, fringed tips around the opening, nnd outslde of these a clrele of
widely separnted multilocular disk pores; ventral cicatrices in n transverse
curved row beneath the snal tube, seven in number (in the specles exnmined),
the medlan largest, all approximately eircolar in shape,

Adult male—0Of the usual elongate shape, anterior apex of head triangular;
antennne atout, the segments beyond the second distinetly trinodose and each
with three whorls of long setae, the apical sod preaplenl segments approxi-
mately equal in length; wings of the usunl shape, venation, and dark color,
the apex of the diagonul vein tending to approach the margin scmewhat as in
Drosicha, rather than stopping short as In Icerya; legs rather stout for males
of this subfamlly, the anterior femur with a considerable number of bifurcate
setne, claw rather stoat, claw digitnles not nttaining claw apex; abdomen
more chitinized and wlthout the definitely formed dorsnl patiern of Drosicha;
derm benring numerous relatively long, slender setze and neormally quadrilocu-
lar disk pores In transverse rows; nbdominnl spiracles probably in seven pulrs,
relatively inconspicuous, stmple; with a single apical pair of elongate fleshy
tassels, lateral muarping of some segments anterior to apieal more or less
protuberant and bearing clusters of longer setae; penis sheatl stout, tapering
nearly unlformly but not so very strongly from base to apex, this last bluntly
rounded and bearing numerous sensery pores.

As at present recognized, the genus is wholly African in its distri-
bution, and chiefly subequatorial, although "the three subregions,
East African, West African, and South African, of the Ethiopian
region have representatives that have been assigned here.

As with most other genera, the information concerning the biology
of the included species is more or less fragmentary. The published
statements of Lounsbury (777) and Brain (3, p. 179) (on the basis
. of information furnisked by R. W. Jack) show that there is one
generation annually, with ege production and larval hatching in
spring {Southern Hemispherej, larval growth throughout the sum-
mer, male emergence in the fall with fertilization of the female at
this time, and slow female growth till early spring, when full
maturity and complete development of the ovaries are rapidly
attained.

Although the generic diagnosis given above has been drawn up on
the basis of two species only, mazinus and mirabilis, and only these
two can, in consequence, be regarded as certainly included in the
genus as here defined, the unit is so characteristic that it seems
practically certain that all of the 18 species that have been assigned to
the genus (including Lophococeus) actually may be properly included
in it.
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Fio, TS.—Aap{@Pmcm marimur (except B}, adolt male: A, head, ¥ L0; B, apex of
abdomen, X 4253 C, leg, x 30; D, derm dlsk pore, ¥ 1,500; E, 4. mirabilia, penls
sheath, ventral, X 120; 53‘, tarsus and claw, X 120; 4, abdominal seta, X §50
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¥a, T8.—Aspidoproctus macimus (exeept ), adult male: A, antenna, X 30: B, second
and thlrd antennsl segments, X 490; C, A, mirabills, wing, X 12; 15, balter, X 120
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The complete list of these species includes armatus Newstend (148,
p. 167}, from Tanganyika Terrvitory and Rhodesia; bouvieri Vays-
sidre {166, p. 353}, from French Equatorial Africa; carinatus Lin-
dinger (114, p. 87}, from Tanganyika Territory; cassiae Laing (170,
p. £80% (nom. nud.), congolensis Vayssitre {170, p. 285}, from Bel-
glan Congo; ellenbergeri Vayssitre {170, p. 2585}, from Upper Zam-
hest ; ghesqitierei Vayssigre (170, p. 288), from Belgian Congo; gigan-
teus Newstend (150, p. 803), from Nigerinj glaber Lindinger (114,
p. §7), from Tanganyiks Territory; gos-’eyi Newstead (152, p.
1773, from Uganda; maztmus Lounsbury (717, p. 3%), from Tan-
ganyika Territory and Rhodesia; mémeuri Vayssitre (169, p. 31),
irom French West Africa; mirabilis Cockerell (21, v. 34, p. 237},
from Natal, Transvaal, and Cape Province; negves Newstead (181,
p. 4}, from Nyassaland; percus Lindinger (114, p. 89), from Tan-
ganyika Territory; pertinaxw Newstead {143, p. 847), from Nyassa-
land and Rhodesin; éricornis Newstead (749, p. I7), from South-
west Africa and Transvaal, verrucosus Newstead (151, p. &), from
Eganda; and vuillet: Vayssidre (163, p. 424), from French West

frica.

In the anbsence of specimens of the great majority of these species,
no effort has been made even to form an opinion as to the probable
validity of each of the whole list given.

TRIBE DHQSICHINI MORRISON

The writer {136, p. 105) has just erected this tribe for the recep-
tion of the genus Drosicha Walker and two other closely related
genera,

TRIBAL CHARACTERISTICS

#abii~Living exposed en the trunk, beanches, and twigs of the host; at
oviposition seeking concealment at the “ase of the host tree and depositing the
egys in a mass of cottony secretion forming n loose ovisac.

Adult female~—DBody elliptical In cutline, length range extensive {6 to 18 mm.
or more) ; derm at full maturity remaining membranous or becoming fairly
heavily chitinlzed and yellow brown; antennae normally eight-segmented or
nine-segmented, tnapering gradually, the aplesl segment longest, the sensory
setne 1ot sharply differentiated; legs stont, the trochanter mostly witk two
palrs of sensory pores, the setie on under sides of tibia, tarsus, and freguenily
of femur guoite stout, spinelike, claw stout, digitules huardly attaining tip of
elaw ; beak faivly long conical, three-segmented, the basal a narrow coltar, joint
befween secontl aml third sometimes rather obseure, apiecal sensory setae
numerous, acute at tips; thoracie spiracles large and stout, with bar and with
o without definite cluster of disk pores at opening; abdominal spiractes much
smaller, but Inrge as cumpared with some other tribes, in seven pairs, with or
without a collar of disk pores within opening; derm pores relatively simple,
not heavily chitinlzed, with three, four, five. or six loculi, some, a different sort,
arcund or near spirneles and anal opening, with 9 to 11 loculi; no spines present
on {erm; setne present, relatively few and small dersally and ventrally, much
larger and more conspicuous along body margin, lhere geeurring singly or in
clusters; derm haivs very nbundant over both surfaces, larger ventrally and
along margin, usuoally siender and quite hairlike, sometintes stouter, approach-
ing n spinelike form,; anal tube short, relatively heavily chitinized, the inner
end with chitinized extension often U-shaped or V-shaped, und usuwally with a
single Tow of polygonal wax pores, these sometimes wanting or completely
ohgeured : wilh three large, oval, closely approximated ventral cleatrices.

= According to Vayssidre (170, p. 309), who examined specimens, this specles should be
assipned to the genus Stentocovrcus.
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Iutermediate stage female—8o far oz known, in general resembling the adult
femule.

Lurva—Elliptical In outline, relatively large in s:ize; derm membranous;
antennne five-segmented, the third and fifth segments long, the sensory sctae
not definftely differentinled; legs faivly stout, the sctue slender, cluw without
definite denticles, slthough often roughened within near tip, digitules not ex-
ceed ng apex of elnw,; beak falrly distinetly three-segmented, the basal a norrow
collnr, the npleal sensory setne numercus, acnte at aplees; thorucie spirucles
large, with bar and single disk pore st opening; anhdotninal spirncles much
smaller, simple, ench with enlurged chamber and disk pore !mmediately adja-
cent; derm pures seattered, relatively slmiple, not heavily chitinized, those
over st of body usuulty with slx loenli, those next to spiracles and around
annl opening with more, usually with nine loeuli; derm setne not very abugp-
aant, foirly lavge, but varylng considerably in length with the species, those
aleng marg'n larger, the arrungement varying from only the apienl pair
grently clongated to n eomplete murginal series of very long setac: no derm
gpines develvped ; derm halrs abundunt, particulnely dorsally, bere in broad,
transverse, hardly difterentlated bands, indlvldual bairs small and slender;
anul tube short, tulrly heavily chitinized, and with chitinized prolougation or
widiéning of inner end, without polymonsl wax pores; with a single, lnrge,
meilbun, circular to oval, ventral cleatrix,

Adull mule—0O[ the usual elongute shape; size varying considerably with
the speeies; upex of hend triangnlar in outline; antennue long, usuully
vqualing or exceeding body in length, all segmeuts beyond second trinodose
and with three whorls of long setne, this condition often obscured in the ter-
minnl segment, this last varying with the species from as long as to more than
twice uy long ag the preupical; wing of the ususl shape, but more elongate
and tepering more upically thun ls churacteristic for the Icerylni, with costal
margln bright red or, more frequently, quite dark as is the remainder of the
wing, with the bnsul diagonal vein almost attalning the wing margin, and with
two conspicuous dingonul clear lines; halteres [arge, flnttened, with ubout five
lavge, curved, knobbed setne at npex of each: legs slender but stouter than in
many other groups, the trochanter with two or more gensory pores on ench
face, the t bin and tarsis with many bifurcate setae, the anterior femur with
a fow to tnany such setae, clows without denticles, eluw dligitules approximating
the upex of the claw; nbdomen with membranous derm, except for an irreguiar
chitinized pattern dorsally; margin of abdominil segments with two to six
palry of tleshy tnssels; penis sheath more or less triangular in outline, either
with sides neurly stralght or more or less conspicuously constricted, with the
upical seetion becoming narrow and cylindrical, bearlng sensory pores at apex
angd small setne aleng margin; lleshy penis bearing many lairs or slender
spines and, in a patch near inoer end, smalt fimbriate plates; abdominal
spiricles In seven palirs, tubular, opening a cireular collar or clongate Irregalar
slit; only the single, normally quadrilecular, rarely trilocular or pentalocular
Ly of (lisk porve present; decm of boiy bearing slender setne only, those on
abdomen in transverse bunds, often abundunt arl rather long.

The known distribution of the species definitely included here
comprises the Manchurian subregion of the Palacarctic region, and
the Indian, Indo-Chinese, and Indo-Malayan subregions of the
Oriental region.

Between the extended and careful work of Kuwana (107, p. 19,
J7, 47) in Japan and notes on vurious Indian species, for example,
those by Stebbing (761, p. 144) and Maxwell-Lefroy (129, p. 111},
there is, compared with tﬁe knowledge of some other groups, n large
amount of information availuble regarding the biology of these spe-
cies. So far as generalizations may be drawn from the specifie details
published, the members of the tribe have one generstion annually
and are oviparous, with oviposition usually taking place in the loose
soil or in rubbish at the base of the host tree. The life history
possesses an apparently peculiar twist in that the egg stage is very
greatly extended, but through the hotter months of the year, and in
that the nctive growing season occurs during the winter and early



http:cee<l.ng

160 TECENICAL BULLETIN 52, U. S. DEPT. OF AGRICULTURE

ring months of the year. Thus, in general, the eggs hatch in

ovember or December, the adult female reaches maturity from late
April to early June, with oviposition following shortly thereafter,
and the remaining period of the summer and fall months is passed in
the egy stuge.

It has been found necessary to add to the long cstablished genus
Drosicha Walker two new genera, based respectively on adult female
and on sdulf male stage only of previously described species, in order
to accommodate properly all of the species believed to be definitely
assignable to this tribe.

These gencere may be separated by the following keys:

Keys 10 GeENERA OF DROSICILINI

ADULT FEMALE

a. Abdomingl spirncles slmple, that fs, witlicut a pore eollar.. . ___ Drosteha
agq. Abtlominag] spiracies each with a conspienous pore eollaro_.._._ Drosichiella

The adult female of the genus Drosichoides is unknown.
’ADUI.T MALE

@. Penis sheath strongly tapering, the apex produced inte a siender, almost
crlindrical style with rounded tip; upicn! antenual segment, while usu-
nily longer than preapical, not more than ohe and a baif times as long as
that segment Droesicha

aaz. Penis sheath mueh stouter, tupering grndually to apex, not constricted;
apleal antennal segment conspicucusly elongated, more than twice length
nf preapical ___. Drosichoides

The adult male of Drosichiella is not certainly known.

GENUs DRBOBICHIELLA MORRISON

{Pl. 5, E, nnd fge. 80 and 81}

This genus was recently established by the writer {136, p. 105) for
the reception of two described species that were originally assigned to
the genus Monophlebus. One of these, Monophlebus temarindus
Green, has been selected as the genotype.

GENERIC CHARACTERISTICAS

Habil.—Presumably !dentical with that glven for the tribe.

Adult female—Closely resembling Drosicha In most characteristics; size
medium to fairly large (8 to 14 mm. long); body elliptical; derm becoming
quite definltely chitinized and yellow brown at maturity, with Iarge cireular
to oval arecles sround the porves and the set#t and hair bagses; antennne eight.
gegmented, stout, the terminal longest, the sensory setne not conspicuously
differentinted ; legs stout, the trochanter with two pairs of sensory pores,
the setae on the under side of femur, tibla, and fnrsug quite stout to spine.
Itke, elaw stout. length eof digitules uncertain; beuk conical, fairly distinctly
three-segmented, the basal narrow, apex with about-16 sensory setae; thoracie
spiraeles large, with a cluster or band of disk pores at openlng, abdeminal
spiracles in seven pairs, likewise relatively large, with a complete band of
disk pores {numbering from 11 to 30 in specimens examined) within the
atrium of each; derm pores reiatively simmple. not eonspicucusly developed or
chitinized, numerous but less albundarnt than the hairs, appeurance varyiog
somewhat, number of loeult varying from 3 {iare) fo as many as 11, 4,
5, and 6 oecurring most frequently, the dorsal pores, in genmeral, with fewer
loculi than the ventral, those pores associated with the spiracles with the
greatest number of leeull; derm setae few, not Iarge in median areas,
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alithough larger than hairs, much larger along margin, the marginal clusters
found in Drosicha represented oumly by isclated large setge; body hairs numer-
ous, varying in size Individually and with the species, the dorsal averaging

3: B, lectonae, anal region, ¥ 1050; C, temarinde, 2bdomlongl spiracle, x 120; D,
the fame, X 230; E, tamarinda, leg, ¥ 30; F, tamerinda, anienna, ¥ B80; G,
tectanae, abdeminzl apivecle, X 2307 TI, temerindg, beak, X 60: I, tamarinda,
gection of Jorenl derm slhiewing chitinlzntlon, X 60; J, tamarindg, sensory seta from
beak apex, X 230; K, tamerinda, thornele spiracle, ¥ §

Fig. 80.—Drogickiclla ppp., adlult females : A, fectonae outline, optical section, X ghui.:l)t

~distinctly shorter than the ventral, all resembling those of Drosicha, although
somewhat stouter and less attenuated toward apices; anal tube short, chiti-
.aized, with cireular or distorted Innper end, and this more heavily chitinized

T1205—28-—11
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and bearing & ring of wax pores; with three lurge, closely associated ventral
cientrices uas in Drosieln.

No other stages are known; some one of the males that have been
described, without association with females, from India or Ceylen
may possﬂ)l) represent a male of this genus, but no evidence show-
ing this has been produced.

'wo species included here, phyllanthi {Green) (78, p. 169} from
Ceylon and temerinde (Green) {66, p. 17} from India, have been
associnted together by Green (78, 338) on the basis of the presence
of disk pores s within the atrinm ofpeach abdominal spiracle, while the

O. & @@

.igx

@@: =

C:—-_-iv_

81.—Jproxichicla spp., aduit fomales: A, frlmu:iudu, hinirs, dorsal {D) nnd ventral
{\j, X GO0 B, tmmumdrl setae, Jdorsil {D) and ventrnl {\J, ¥ OB00; tumarinda
bnge of Inu.e@t typre mnrglnnl goter, ¥ 050, D, phylflenthi, dorsad (k‘ft} and ventral
(right) derm pores, X LGG0: I8, fammfnd’a., dorsit derm pore, ¥ 1,500; F, tama-
rindu. spirncular pore, X 1,600 G phy{mnﬂ:f dorsul derm’ pore, X 1, JGO H
phpilunthi, venteal derm pore. X 1000 I, phpllanthi, derm huaira, dorsel (p) Tand
ventral (v}, X G0O; T, phymm!hs, setae, doreni () and ventral {v}, X 660 K,
fomurinda, veotral ern ?oreb, 1,560 I, tecfonac, derm pore neal it opening,
~ 1,000: M. feefonac, hnivg, dorsni (D) and ventral f\). ¥ 6003 X, teclonee, gelue,
dorsul nngd ventral, }( 600

third is based on specimens that appeav to have been regarded
previously as representing one of these species.

HEY TC BPLECIES OF DROSICHIELLA

4. The grent majority of the dorsal disk pores with more than four locnii;
body hairs guite long, middorsal nbout 72 g, midventral ahout 95 « vatio
1to 1L.35 plpllanthi {Green)

. The great majority of the dorsni disk pnrex gquidlrilecuiar; body hairs
shorfer, middorsal hardly more than 35 g, midventral hmtih nmTe than
LT

b. Ahmlt 25 to 20 wultilecular disk pores within the atrium of ench ab-

domingl spirneley middorsal hairs nhont 35 g, midventral hairs about
g, raticl to 16 I tevlonge Morrison
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bb. About 12 te 18 multilecular disk pores within ile afrium of each ab-
dimninal spirnele; middorsal haivs aboat 24 g, midveniral hgirs abont
a0 g, ratio I to 2 —— hemarinda (Green)

GENUSs DrosicHA WALKER
{Cls. 0, T, and 6, A, snd fgs, 83, 83, 84, 853, and 50)

This genus was established by Walker (271, ». 306} in 1838, at
which time orly a single species, condrahens Waller, was inclnded.
The original specimen of this species has recently been redeseribed by
Green (75, p. 168) in suflicient detail to demonstrate clearly its nature
and its reiationships. From this deseription and from a study of a
considerable sories of species from eastern and southeastern Asia and
ndjacent aress it is evident that the genus forms a legitimate natural
group ut present known to occyr only in these regions,

Some synonyms of Drosicha have been erected. These include
CockerelleHa MacGillivray (779, p. 71}, established with the M ono-
phlebudus townsendi of Cockerell as type; Greeniells MaeGillivray
{119, p. 70), subsequently replaced by Greenacoceus MacGillivray
{119, p. 4§74}, with Monophiebus stebbingii Stebbing as type; and
Warajicocens Kuwana (107, p. 7) with M, corpulentus Kuwana as
the type.

GEXNERIC CITARAUTERIBTICS

Habit,—As piven for the fribe,

Adult female.—Ilody wmore ur less covered by secretion, but this not concenl-
ing it, elliptical in outline, length varying preally, raoge from as little as 7 to
as mueh as 19 wmm. ; derm remaining membeanocus or boceming somewhat chitin-
fzed and vellowish at maturity; aotennpe normally eight-gegmentfed to nine-
seginented, stout, terminal segment elongated, cach sepgment learing numerous
Iubrly stout seltue, the sensory tvpe not definitely differentiated ) legs stout, the
fower faces of tibia nmd turgus and, to some extent, of the femur, bearing
stout, spinclike =etne, claw stouf, cnrved, no definite denticies, but Inner fuice
cften roeughencd, clnw digttules sfout at base, tapering to slender acute tips, not
sgttnining npex of claw; beak rather elongate conleal, appenring fairviy dis-
tinelly (hrec-segmented, the sensory zetae at apex tupering to blanted pofnts;
thovacie spirnctes inrge, with bar and n few pores near wouth; abdominail
spiracies in seven pairs, plireed within the margin dorsally, simple, each a short
eylindrics! tube at the opening with it wore or less expanded jnner end; derm
pores of gue simple digk fype only, with from {ive to seven teenld, faivly ubondaut
Lt not erowded both dursally aml vemirally, In genernl larger veniraily, pur-
ticulariy In the genitil repfon, and some here with more loculi; derm without
spines; with sctee of moderate size over the surfuce, thege hecoming relatively
yery inrge and coispicuous alpng body margingg usuazlly with very numerous,
almodt miways curved, hairs (istribated neacly uniformly over the body, some-
times, according to the species, more or less abundant and litrger or smalier
dovsally than ventealiy; annl spening simple, surrounded by o dense ciuster of
hairs and setne, nnal tube shovt, heavily chitinized at the imner end, the chitin-
izedl portion usuplly tiking the forin of a U-shaped or V-shaped yoke open an-
terierly or closed by cross chitinization, a single, sometimes incomplete row of
polygoumnl wax pores probabiy retiained in all species, but often eompletely ob-
senved by the heavy chitinization; with three large, oval, ventral cleatrices
placed close together behind genitnl opening, often more or less completely
obsetrred by o deormnd nvaginadlon at the point of occurrence.

Lrea~—Otf relatively large size, up to nearly half n millimeter, elliptiesl;
derm membranous; nutennae live-sermented, the third and last looger, an-
tenznl setae varyving from short o long; legs stout, the setne long and slender,
claw with one or more dentieles, cluw digitules short at base, tapering; apices
more or less distineily knobbed, appreoaching the ¢law apex; beak long or short
eonfeal, mere or less chyionsty three-segmenied, basal collar narrow, aplienl sen-
sory sefac neute or rounded at tips; thoracle spirvacles with bay and wnsually
witl one pore at opening; abdomingl gpiracles much smaller, tubular, the open-
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ing of each with a disk pore Immediately ndjacent; derm disk pores of two
sorts, one usually with six loenli, these scattered over the dorsnl surface and
the margin of the ventral surfnce, the other with from $ to 11 tecull distributed

Fin. 52 —Dyosicka spp., adult females: A, corpuicnta, outling, optleal section, X 7.0
B. rorpuicnaia, benk, ¥ GO; C, atebbingli, thoracle spicacle, X 60: D, alebbingil,
abdomlnal apiracte, ¥ 12¢; E, corpwlenta, thoracic and abdomloal spiracles, X 115
F, maekeili, lege, opposite foces, X Z24.6; 3, fceontrahens, antennp, X i H,
muaskeili, thoracic and abdominal spiracles, X 57.53; I, maskelli, shdominal spiracle,
% 335; J, corpulenty, ventrsl clentrices, X 80

over tle remainder of the venter and around the anal opening dorsally; body
with numercus hairs in transverse rows ventrnlly, and with large marginal
setae, typleally in pairs, one larger, one smaller, at the margin of each seg-
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ment on which they oceur, but the number of large marginal setae devetoped
ranging from the two apical pairs to a complete series, and the lengths ranging
from about two-fiftlis the body length to more than one gnd a half times the
body lengtli; unal tube very short, chitinized, inper end in some species sug-
gesting the U-shape of the adult, in others cylindrical, with a ring of disk pores
outslde the opening proper but no wax pores retained at the inner end; with o
single, lurge, civeular to oval, ventrul cieatrix.

Adult malfe~OfF the usual clongate shupe, naked or with scanty grayish se-
erction on nbdomen and prothorax; apex of head triangular in cutline; untennal
segments beyond the second ench with three distinet whorls of setne and usuxlly
distinetly trinodose, this condltlon sometlmes slightly obseured on the third
segment nnd often much confused on the npical segment, this last slightly longer

J

Fie. §3.—Drosicha spp., adult females: A, maeskellf, sectlon of midventral derm, > 220;
18, frontrnhens, wildorsal seta, X 630; C, maskelli, derm pores, X 1,500,; D,
mraxkelli, section of mlddorssl derm, X 520; E, corpulenta, enal region, X 1203
F. reontrahens, disk pore near anal opening, X 1,280 ; G, feonirahiens, base of largest
type merginal setn, X 000; L, Feontrakens, mildventral halrs, ¥ G50 ; I, Foontrahens,
midveniral setn, X $50; J, feonfrahcns, middorsal halrs, X 680

than te Lalf again as long ns preaplcal; wing of the usual shape, quite dark
in cotor, with u somewhat lighter costal border, with basat dlagonal only devel-
oped, its apex closely approaching the wing margin and with the usual diagonal
clenr lines; halteres flattened, with several curved and knobbed apieal setae;
legs sleuder, but more substantial than In many other genern, the nanterlor
femur niwivs with a few to many bifurcate gsetze, claw slender, claw digitules *
very delicnte st tips, hardly attaining claw apex; derm of abdomen mem:
branons, but benring dorsally n more or less distinetly marked pattern formed
by irregular slightly chitinized and darkened areas, margins of nbdominal seg-
ments, tumbering from the apical, besring from two to six pairs, more or less
fully devcloped, of long, fleshy tassels; penis sheath characteristic in shape,
broad at buase, strongly topering, the apical portion forming an almest puruliel-
sided protuberance terminating In a rounded tlp bearing sensory pores; ab-
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MG, St——Drosichia corpwlenta (exeept A, T, I these D, muskelli}, larva: A, outline,
dorspl aml yventenl, X 57.5: 13, thoracle splracle and alLdominal spiracle, X 6303
C, abdonlanl spivacle and ndjacent dlsk pore, x 1,280; ), disk pere near thoraele
spirecle and near anal ypening, ¥ 1,280; H, cwval ares, W 330; I, dorsal derm
pore, X 1,600 ; G, dursal and ventral derm pore, X 1,280; H, bheak, X 115: I, claw,
X G40; T, ventral hair, X 660 ; K, ventral seta, ¥ G507 L, ieg, X 115 ; M, ventra
cleatriz, X 165; N, base of largest type marginal seta, X 650; O, antenna, X 115,
P, doraai bnirs, ¥ 659; Q, dursel seta, ¥ G400
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dominal spiracles simple, short tubular, mostly well developed and obylons,
ju seven palrs; only a single pore type present, this guadritocutar disk ; hend and
npex of abdomen, sometimes at least, bearing tiny tubercles, remainder of body
with slendsr setae only, these varying much in size.

The species that have been included in this genus, on the basis of
the materin} available for study, appear to fall more or less naturally
into two groups, chiefly through their geographical distribution.
Unfortunately, these groups, ngain on the basis of the available study
material, do not offer any very clear-cut, tangible key characters by
which they may be definitely separsted on morphological grounds.

No larvae from any of the Indian species have been available for
examination, and the larval segregation is therefore uncertain.

Fig. 85.—Drosicha feontrahens, odult male: A, apex ¢of asbdomen, dorsal, X 80; B,
penis shenth, ventral, » 120; C, abdeminal spiraele, X 500

GROUP 1. SPECIES OF THE PALAEARCTIO REGION, MANCHURIAN SBUBREGION

The species included here are eontrahens (Walker) (271, p. 306),
corpulente (Kuwana) (108, p. 46), howardi (Kuwana) (107, p. 40},
and pinicole. (Kuwana) (107, p. 29). The adult females, and indeed
all stages of these species, are extremely difficult to separate, and
precise key characters for such separation have not as yet been dis-
covered. The very detailed and elaborately ilustrated work by
Kuwana (107) on the three Japanese species is so full that ro atterapt
is made here to add to its trentment. No specimens certainly identical
with contrahens (Walker) have been examined, although specimens
received from Peking, Ching, and agreeing very well with Green’s
(75, p. 168) redescription of this species have been studied. These
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are evidently closely related to D. corpulente (Kuwana). Unfor-
tunately no larvae of this Chinese species are available; this stage
might supply a key indicating the closeness of this velationship.

Fro. 86-—Dragicha fcontrahens, pduit male: A, bead, dorsal, X G0; B, derm pofes,
dorsal, X 1,500 ; C, wing, X 17.5; D, antewna, X 30+ E, leg, > 803 F, third antenngl
segment, X 50; G, derm pores, ventral, »x 1,500; H, tarsus nnd claw, X 60; I,
abdominal setae, ventral (v) and dorsal {v), X 650; J, halter, x 120

At present the only structural characters that appear to offer much
definite prospect of utility in separating the adult females are found
in the actual and relative lengths of the hairs which clothe the bodies
of these insects. Even here, the precise utility is somewhat doubtful.
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The males belonging to these species are likewise very close and
«difficult to separate. A tentative key for distinguishing them is
offered below,

Key to Drosiche Specics of Group 1

Adult Male

. Large sciae of third antennal segment arranged la rather definite trans-

vorse rows ; basal third of segment dorsally with n number of simall setne.

b. 8mal! setie at base of third segment dorsally arranged in a loose

cluster feontralicns Wualker

bb. BSmall setne at base of third segment dorsally arranged in a faivly

definite transverse row corjidenta (Kuwana)

-ad. Iavge sctane of third untennal segment, while definitely grouped in three
regions, not arranged in any distinct transverse rows.

¢. Bifureate setae very few on anterior femora (perhaps not more

than thirce on eaeli) ; antennae, legs, and body reiatively stout;

pengltimate pair of marginal tassels short and stout

pinicols  {Kuwana)

oc. Bifureate setne more numerous (around one dozen or more) ; anten-

nag, legs, and body relatively slender; penuitimate pair of

marginal tassels slender, proportionately much longer

howardi {Kuwana)

GROUP 2. SPECIES OF TIIE ORIENTAL REGION

The included species, valid or otherwise, are: benguetensis (Cock-
wrell) (83, p. 35) (male only known), burmeister: Westwood (172,
7 28), dalbergize Stebbing (160, p. 142), leachii Westwood (172, ».
22y, lichenoides Cockerell (29, p. 148) (=townsendi), luzonics

(Coclkerell) (36, §J 334) (=townsendi), mangiferae Green, in Steb-
?

‘bing (160, p. 532}, maskelli Cockerell (26, p. 717) (larva only posi-
tively known), octocaudata Green (66, p. 16) (=mangiferac), pala-
wvanica Cockerell (33, p. 235) (male only known), philippinensis
(Sg‘vreen) (?7, p. 1) (male only known) (=townsendz), quadricou-
datus Green (65, p. 434}, saundersii Westwood (172, p. 22), stebbingii
Stebbing (160, p. 135), townsendi Cockerell (27, p. 127), and variega-
2us Green (65, p. 433).

Of all these, the larva of fowngendi only has been studied. Au-
‘thentic adult females of dalbergiae, mangiferae, octocaudate (=man-
-giferae), stebbingii, and fownsendi have been examined. Authentic
adult males of benguetensis, dalbergiae, luzonica, octocaudaia, pala-
vaniea, philippinensis, and stebbingii have been available,

As in the northern group of these sgecies, precise separation is a
matter of much difficulty. The keys offered below, based in part on
the work of Green (78, p. 336), must be regarded as no more than
possibly suggestive.

Keys to Drogieka Species of (Froup 2
Adult Female

«¢. Body appearing uniformly broadly elliptical, least length-widch ratlo 1 to
0.7, average about 1 to 0.75; (lorsat snd ventral hiirs small and short as
in sfeddingif, middersal about 12p, midventral about 23x; Philippine
Islands townzendi (Cockerell)

ad, Body nppearing more elongate-elliptical, highest length-width ratio 1 to 0.65,
this attained through swelling of zome segpments beyond uniform body
ou'ti'line. average ratio nbout 1 to 0.58; dorsal and ventral hairs varying;
India.

B, Body halrs actually and relatively small, middorsal abouat 17-18 g, mid-
ventral about 324 India on Slioren sfebbingii (Stebbing)
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bb. Body hairs much larger, middorsal about 35z up to 80u or more, mid-
ventral from about 65x to 100x or more.

¢. Body hairzs of moderate length, middorsal 35z to 40ux, midventrnl

T8x to 93g, but marginal long, about 110z to 115y, the larger mar-

ginal hatrs therefore about three fimes the length of the uverage

dorsal onaes — dulbergiae {Stebbing)

co. Body hairs longer, middorsal minfmum about 45, midventral mini-

mum about T4z, marginal maximum nbout 111z, the larger mar-

ginal not more than twice the length of the average mid-

dorsul —_— mangiferae {Green)

{octocaudata Green 4 synonym}

As in the preceding section, and with the other stages, the adult
males are separable only with much difficulty, and the key given
below is likewise intended as tentative and suggestive only.

Adult Maite

¢, Abdomen with two pairs of well-developed marginal tassels.
b. Apical marginal tnssel about 1.14 mm. long, preapical correspondingly
glongnte - rvaricgatus  (Green)
5k, Apleal marginal tessel about 0.5 mm. long, preapical about (.36 mm.
lune quadricaudatus (Green)
6g. Abdomer; with more than two pairs of well-developed marginal tassels.
c. Indisan species.

. Penig sheath- relutively slunt, expanded anterior portion nar-
row, corners of anterfor end rounded, not at all angulate,
constricted apiea!l section velatively amd actunlly stout: with
three pairs of murginal tassels slebbingii {Stebbing}

dd. Penls sheath more elongate, expanded portion broader, the
corners of the anterior end tending te be rather distinctly
angulate, consfricted apieal portion relitively much and
actunlly somewhat uniore slender; with more tlian three
pairs of marginal tassels (some Individugl examples appar-
ently an excepticn to this),

e. Third antenngl segment with about 36 setae in the iter-
mediate whorl; abdomen with four puirs of tissels, the
anterior long; bifurcate setae on anterior femora albout
4} to 45 - dulbergiae (Stebbing)

e¢e. Third antennal segment with nround 20 to 28 zetne in the

Intermediate whorl, fassels varying; bifurcate setae

varying.

{. Third antennal segment with abont 25 to 28 setme in
the intermedinte whort; abdomen with fonr or five
paits of tassels, the anterior pair, when in four
pairs, well developed and elongute; bifureate setae
on nunterior femora about 45 to 55.

tleachii (Westwood)

ff. Third antennal segment with nbout 20 setas in the
intermediate whorl; nbdmmen with four pairs of
tassels, the anterior quite short; bifurcate setac on
anterior femora sbout 30 tc 35__mangiferac {Green)
{oclecaudata Green o synonym)

ce. Phillppine species.

#. Abdomen with six pairs of marginal tassels (not
five puirs as  =iated In original deserip-
tlon)___ palagranica Cockerell

gy. Abdemen with not more than four pairs of mar-
glnal tissels.

k. Anterior pair of tassels rvelatively long and
conspienous; all  tassels fairly evidently
chitinized, blackish in ecolor {fuzonica Cock-
erell is a synonym}__icwnsendi (Cockerell}

Lk Antevior pair of tussels relutively shortf, in-
conspienous; tassels nut chitinized or black-

benguetcnsis Cockerell
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GeExUs Drostcioivks MORRISON
(T'l. 6. B, and fige. 87 and 88)

_ The writer recently erected this genus (136, p. 106) for the rvecep-
tion of two interesting East Indian male coccids.

i)
B‘:,;ﬁ\ ’:’;(ﬁ"ﬁm
e TR

Fin. §T.—frogichaides heematoplerd, adult male: A, Lndter, X 60: Ii, hend, doresal,
X 2GS 0 tyhepele on hend, ¥ 630 D, antenon, X 125 B, third antennal sgg-
ment, » 30; P, abdoeminal disk pore, »x 1,500; G, wing, X 7.53; H, abdomlInal setue,
Aarsal (D) and venteal (v}, X 430

GENERIC CILARACTERISTICS

Habit~—Uncertain,
Adult male—O% the usual elongate shape; size large, resembling Drosicha
in general appearance; head trinngular in cutline anteriorly, the ventrpl foce
of this portion with small tubercles; antenuae longer than body proper, each
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sogment beyond second wlth three whorls of long setae, apical segment twice
us long us preapical ; wings mueh as in Drosichn, the basal diagonal vein nearly
attaining the wing marging, but with the broad costal area bright red in color;
lhalteres with severnl long, curved, knobbed sctoe at apices; anterior femorn
with lifurcate setae, each trochanter with severa! sensory pores; apex of
abilomen with several (three pairs) long fleshy tassels; abdomen with trans-
yverse baunds of slender setae and of quadrilocular disk pores; abdominai
spirneles in seven palrs, not with definite cirenlar chitinized collar, but each
with an irregularly chitinized tube with the cpening almost slitlike and bearing
e or more conieal teeth; penis sheath stout conical, apex bluntly rouunded,
lLardly constricted before the npex, in contrast to Drosicha, and cleft ventrally
to the siightly noiched apex.

No other stages of any species of this genus are known,

Fig, 88.—Prosichoides haemdtoptera, adult male: A, posieriur apes of abdomet, dorsal,
¥ 1%; B, apex of tarsus and claw, X 60; C, leg, > 17 .5 D, penis sheath, ventral
¥ 60 E, spine from penis, X 50; F, nbdominni spiracle, X 530

It is considered that the shape and character of the development
of the penis sheath, the bright red costal margin of the wing, and
the very elongate terminal antennal segment all have some generlc
significance here. Perhaps the light reddish color of the legs and
antennae is also significant in contrast to the dark or black of these
parts in Drosicha.

The two species included, heematopiera (Cockerell) (34) from
Borneo, and sanguinee {Cockerell) (32) from Palawan Island, have
been sepm ated in a key given by Professor Cockerell in the first paper
cited. The differences m color and size between these, to which
Cockerell calls attention in this key, certainly are plainly evident in
the type specimcrs; no definite morphological differences, which
would serve to diiferentiate the two species sharply, can be dis-
cerned in the unmounted type specimens.
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TRIBE MONOPHLEBULINI MORRISON

This tribe has been erected (136, p. 106) for the two Australian
genern Mopopblebulus and Nedulicoccus, which, from our present
limited knowledge, seemn to form a natural group within the sub-
fumily \Ionophlebm.le

TRIBAL CHARACTERIBTILS

fabit —Living during the growing peviod exposed on the bark or brauches
of the host, or beneath the leose bark of the liost, or, sravely, beneatk the ground
on Lhe rools ol the host; probably always secreting a quantity of white tlully
matter ut oviposition.

Adult femate—Body elliptical, length range extensive {7 to 22 mm.) ; derm
uembranons toe more or less ehitinized; antennae seven-segmented o nine-seg-
mented, not unusunl; legs stout, mostly with spinelike setne beneath, no claw
deaticles, digliules not exeeeding clow apex, pointed at tips; beak small, stout
counicnl, indefinitely two-segmented, the uplea! sensory setae acute at tips;
thoraecic spiracles stoeut, with bar and cluster of disk pores at openiug ; ubdominal
in xeven putles, muel smaller, tubular with ring or colior of ¢isk pores around
copening ; derm pores of the ordinury nsiltilocular disk type, flut, trilocular)
quadrilgcnlar, ot gqulnguetoculnr, some species in addition with urge trilocular
tubulnr pores with deeply invaginated eenters; derm bearing spines, hairs,
and setae, these all showing evident variation in shape, size, and abundance;
anal tube with a band of polygonal wax pores at inner end, the derm area
adijncent te the opening with the dermal appendages specinlly grouped or not;
veuteat cieatrices vacying, either very numercus and in transverse sepmmental
rows or in a single curved row behind the gerita! opening, but in any ease
withiyut n medinn posterior oue.

Preadualt female~—In general resembling the adult rather elosely.

Lurva.—Shape more or less elongate elliptical; derm membranous; antennae
five-segmented ; legs siender, nof unusual, claw irregularly faintly denticulate,
digililes not cxceeding apex of claw, peinted ot tips; beak small, very stont
conlenl, indefinitely two-Segmented, the apical sensory zetne ucute at tips;
thorncie spicncles large, with bar; abdominal very rueh smaller, without pores,
simple tubular; derm pores including a small {rilocular and a small multilocular
disk type and, in one genus at least, o large trilocular tubular, deeply invag-
inated type; body wilh stout spines of varying shapes dorsially and laternlly
il with xetue, wifth only a single pair of apieal setae differentinted; auval
tubg with & batud of wax pores at its inper end and a circle of disk pores near
the opening; luteral ventral ¢icatrices only present, the medinn lacklng™

Aduwit male (based on representatlves of only one genus)—Body elongite,
apex of head trinngoiare in outline ) anteunne 10-sepmented, ench segment beyond
secomd beaving two whorls of long setae, apical distinetly longor than others;
legs slendey, anterior femora without bifurcate setae; wings somewhat narrowed,
basal diagonal vein short, not spproaching the wing margin; halteres elongate,
with several curved setne nt apices; apex of abdomen with one or more pairs
of fleshy marginal tassels and with the marging of other nbdominsl segments
protruding more or less conspicuously; penis sheath long conieal, tapering
gradually to apex, not sharply constricted; with seven pairs of abdominat
spirncles, the anferior peorly develeped; only the msunl guadrilocular {or
triloculnr} type of derm pore present,

The known distributien of the species definitely included here
covers only the Australian Continent and so only the Australian sub-
region of the Australasian region.

There is no information available regarding the biology of the
included species. Maskell’s experience (724, p. 48, 561) w1th adult
females of Aonophlebulus erawfordi forwarded to him in a living
condition from Australia suggests that there might be a two- year

=P hig may prove Incorrect, s the condjtlen jo the larva of Nodulicoccus can nof be
determingd from the availalle muoterinl,
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eycle with these species, although it seems more probable that there is
normally one gencration yenrly, with overwintering in the egg stage.

Two genera are included here, Monophlebulus Cockerell and Noduli-
coccus Morrison. The different stages of these, so far as known, may
be sepavated by the following keys: '

KEys 1o GENERA OF MONOPULEBULING
ADULT FEMALRE

a, Ventrnl ciestrices small, very numerous, in ventral transverse rows on the
nbdominal segments snd offen on the thorax nnd head; anal cpening
not surrounded by a collar of smnll, closely sst hairs; derms usually with
seme latge tubular triloculnr pores with deeply invaginated conters in
adeition fo the usual types ol Qisk pores.________________ Munophlebulos

ait, Yentral cicatrices somewhnt larger, relatlvely very few, at most in g
single curved row behind genital opening; anal opening surrounded
hy a collar of small, viosely szt hairs; large trilocular tubular poves
Incking .___ - —— Nodulicoceeus

LARVA

a, Dorsully and at margios with longitadinal rews of rather stout spines ; margin
with a single row of large trilocular tubalar pores________ Monophlelulus
aa. Dorsally and at marging with nomevous huttonlike or fingerlike tuber-
culir spines not in definite rows; no Inrge trilocular tubular pores
wlong margin - _.Nodulicoceus

The adult male stage of Noculicoceus is not known.

Gexvs MoxorHLEBULUS COCKERELL

{FL G, C, and figs. 39, 90, 91, 92, and 943)

This genus was established by Cockerell {22, p. 233; 24) In 1902
for the reception of monophlebine coccids having seven-segmented
antennae in the adult temale. Ylhile the basis for the evection of the
genus is worthless taxonomically, the unit itself is a natural and
a valid one,

GENERIC CIARACTERISTICS

Habit.—aAs xiven for the tribe.

Aduit female—Blongate ellipticai, covered with more or less loose white
secriction usually containing nunerous glazsy threads; antennae sevon-segmented
te nine-segmented, tapering, terminal longest; legs well developed, stout,
the tarsues, tibia, and, in some species, the femur, bearing numbers of stout
gpinelike setae, these less developed in one species; beak indistinetly two-
geginented, short and stouf, apieal sensory setae pointed at tips; thoracic
spiracles Iarge; abdominal spirucles in seven pairs, cylindrieal, and each with
o ecluster of pores around the opening; derm usually with iarge tubular tri-
locular ducts (responsible for the glassy threads of the secretion), with one to
three sorts of multilogulnr (isk pores, these usually differcnt dorsally and
ventrally, and at lenst one sort relatively abundant; with seatf{ered, long,
slender sctne scb in eonienl bases, varying greatly In size but lacgest along
body margin; usunlly with very numerous, closely crowded, long tapering,
sharply peinted hairs, relatively fow in one species, these hiirs nsnally targest
along body margin: with or without lanceolate or eylindrical spines; anal tube
with a heavy band of polygonal wax pores at its inner end; ventral ¢icntrices
small, cirenlur, very numerceus, arranged in trunsverse rows across the abdomi-
nal segments anterior to the genital npening,

Preadult female—In general resembling the aduolt rather closely.

Larva—Elongate elliptical; antennne five-segmented; legs normal, slender,
claw with one pronounced and one or two obscure denticles, claw digltules




CLASSIFIQATION OF COCCID FAMILY MARGARODIDAE 175

Fia. 89.—Monophlebulns erawfordi, ndult femnle: A, outline, optlcal section, X 45 B,
aotenna, X 57.5; C, section of ventral sbdominal derm, X 220; D, thoracic and
abdominai spiracles, ¥ 57.5; B, abdominnl spiracie, X 220; F, base of largest type
marginal seta, X 630; G, beak, X 60 II, leg, ¥ 57.5; I, ana) tule X &0, wlth
detail of polygenal wax pores, X 230: J, section of ventral derm, < 220, with detail
of spine, X 640: K, mafginel seta base, X €50; L, sectlon of margiual derm, X 220,

with delail of spine, X 840; M, section of dorszl derm, X 220, with detall of sPlne,

= {‘;43; N, steall portlen of one tow of ventrnl clentrlees, X 57.5; O, dovsal Lair,
65

S
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hairlike; rumber of spiracles as in adult, but these without pores and the-
contrast in size between thoracie and abdominal mueh more pronounced ; derm,
with a marginnl row of 13 to 14 pairs of lnrge trilocuiar tubwlar pores, and.
with disk pores in lougitudinal rows; with longitudinal bands of stout, eyiindri-
cal or tunceolate spines aml with similar rows of siender setue; anal iube-
with a coltar of wax pores st inner end and a ring of disk pores ut opening ;.
with four pairs of smuli, elreular, ventral cicatrices.

dduit male~—Elongate, parillel-sided; apex of hesd trlanguiar in outline i
antennae I10-segmented, each segment bevond the secound with two whorls of
long setae, apical segment distinctly but not conspichously longer than pre.
ceding; legs slender, without bifurcate setie on the auterior femora, these-
Dresent on all tibise and tarsi, cinw without distinet denticles, digitules not
exceeding upex, neute at tips; wing stimewhat nurrowed, the basal dingonal.
veln not appronching the marvgin, balteres elongate, with three to six curved
setae ot upex of ench; npex of abdomeu with nt least one and usually more-

b ]

2

FiG, U0.—Wonophlebulug =pp.. ndult femnies: Multleeular dtsk pores, all X 1.500, A,.
crittefordi, long tubulne trlicculnr, serfacs nnd saction ; I3, pilesior, multilocular
invaglanted, surlnce and section | C, crawfordi, multlioeuinr disk, suffges and sac.
tton 1), pilegior, surface, snme pore at two levels, show!ng variation in nppearance
E, vompered, surince, showisg three varieties

pairs of well developed marginal tassels, and with- the marginsg of the ante-
penultimate and even of other anterior serments more or less protruding ;-
penis sheath nearly uniformly conieal, not suddenly constricted, near apex::
with seven pairs of abdominal spiracles, the last two or three each. with well,
defined collar ut opening, the remainder poorly develeped, haridly more than.
skits in the side of the abdomen; derin pores of the quadriloculnr disk tyme.

On the basis of our present knowledge, the genus is exclusively
Australian in its geographic distribution.

Nothing is known in detail regarding the life history of the:
included species.

Iive species in all have been assigned to this genus. These have-
been figured and described in some detail and separated by a key
not repeated here, included in a recent paper (188, p. 6).
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GENUS NobULICoCCUS MORRIBON

(I'. 6, D, and Bgs, 94 and 03)

This genus was only recently established by the writer (138, p. 18)
for the species described by Maskell ns Monophlebus crawfords
variety leuwis.

F1g. 9l—Meonophtebulug crotwfordi (except G), larva: A, ocutline, dorsul and ventrnl,
M DDy B, oantenen, X 115; C, margleal tebolar pore, X 1,500 D, anal tube,
X845, with deinll of pelygonal wnx pores, x L1000; E, pore from nmal tube,
X L0060 B, beak, X 116 G, M. fusces, leg, X 115; H, thoracic and abdomlual
spleneles, >0 4605 I, elaw, X 4405 I, nbdominnal spiraele, » 1,500 K, disk puore,
o 1,600 ; L, portlon of dorsal derm, X 500; M, veniral cicalrives, » 330

GENERIC CI[ARACTERISTICR

Ifebit—TUncertaln, probably as piven for the tribe.

Adull female—QOval nnd broader behind to elliptical; derm membranons o
distinetly chitinized and areolated ; antennue nine-segmented, tapering strongly ;
legs normal, stout, the setae on the under side of the parts spinelike; lLeak
lucompletely two-segmented; with two thoracic and seven abdominal pairs of

TI205—28 12
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gpiracies, the former with a cluster of pores at opening of each, the latter
with a band of pores around opening of ench; derm pores of two sorts, trlan-
gualar anrll maltilocular dsk with triangnlar or oval centers; derm with very
steut, rounded, conlcal spines dorsally and somewhat longer and more slender
sploes wlth rounded tips lateratly and ventrally ; derm setae of two sorts, stout,
tapering but with bDluntly rounded tlps, not very loug, and normal, slender,
tapering, nente setne; nnal tube short, with & band of polygonal wax pores at
inner end und 2 band of small hairs at opening and with a elrete of much larger

Fio. D2.—Mouuphivbulug termrfordi {except B), adule male: A, apex ‘of albddomen, x 40;
B, pends slieath, ¥ 120 Q, posterios aldlominnl splenele, 3 B305 D, aoterjor abdominal

spiracly, ¥ 5305 1, AL eomperci, abdominn] disk pore, ¥ 1,500; #, abdeminal hbale,
X B30, G, nbdoarinal setn, X GHU

hajrs outside of these; veatral cleatrives intermediate in number, areanged in
a gemicircle, the median lncking.

Larva—Elongate; antennae flve-seguented; legs slender, claw irregularly
sllghtly denticulate within, 1digituies not exeeeding apex of elaw; benk stout
conical, segmentition uncertnin; all spiracles uncertain; derm pores dorsally
trilocular disk, atound nnal opening multilecular disk, ventrally uncertain;
body spines numercus, developed dovsally ns small buttoalike or mushroomlike
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tnbereles, Internlly ng fingerlike tmbercles; anal tube with a band of irregular
wax porves st inner end and n cirele of disk pores near opening; ventral

clentrices uneertsin, apparently without a wmedisn cleatrix. ®
This genus is likewise, so far as known, exclusively Australian in
its geographical distribution.

Fi6. 93 —Meonophletulus fermofordi {except B gund C), adult male: A, wing, X 13 B,
comperel, halter, X 115 C, camperei, head, ¥ ._Tb5: D, third antennal segment, X 1203

H, claw, X 120; F, leg, ¥ 30; G, untennn, ¥ 3

Nothing is known regarding the details of the life history of the
genotype.

TRIBE LLAVEIINI MORRISON

This tribe was recently established {136, p. 108) for the reception
of three Neotropical genera.
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-

Fip. M4 —Xodulicocons fexis, ndult femnle: A, outline, optical section, X 7.5
pore, X 1,500 C, antenna, X G0;: D, section of ventral derm, X 2205 E, beak
F, anai aren, X 57.5: G, thoracie and abilomingl spiraeles, X 115 ; H, sectlon of dorsn]
derm, . 9203 I, lem. ¥ BT.53 J, derm spioes and setn, X 640; K, ventral cicatrices,
% 30 1., disk pore, X 1,300; M, spines and setae, > 640; N, disk pore, > 1,500
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TRIBAL CHARACTERISTICH

Habit—Living exnosed on the host plant during the growing period; secret-
ing n muss of cottony matter forming a loose ovisae at oviposition time.

ddult female™—Body elliptical; derm membranous; antennte $-segmented
to 1l-segmented, tapering distinetly from base to upex; legs stout, the parts
whth morve or less dlstinet spinelike setne beneath, claw sfouf, digitules not
swollen nt apices; beak stout conieal, two-segmented, perhaps wanting cceasion-
nily ; thorncice spirncles large, with broad bar and loose cluster of derm pores at
opeiting ; ubdominal spirneies much smaller, in seven pairs, simple, short tubu-
iar, muvginal; derin peres of one genernl type, this imultilocular disk, with the
slze varying somewhst, the number of loculi varying considerably, range from
about % to 186, and Lhe centers varying from civeniar through elongete oval, tri-
ungular, trilocular, to s8s much as guinguelocular ; derm bearing setae, hairs, and
spines tn varying numbers, or only seine amd hairs; anal tube with somewhat

Fio. 93.—Nedulicoceus Tevis, Iarva: A, outline, dorsal, X 57.5: B, leg, X 115; C, claw,
¥ 640, D, heekt {out!llne aaly}, X 115: E, antennn, X 31uS; F, apal tube, X 330;
G, ?:Lroggnnl splmes, X 840; H, dorsal splbes, X 640, I, disk pore, X 1,500; J, seta,

i

chitinized ring at inner end, opening without or with a cluster of hairs, but
without spines around it; ventral cicatrices varying in number from 3 to about
30, arrangement, where munerous, iz a half oval with the posterior median be-
Lind the genital opening.

Iutermudiale fomalc—In goneral appreaching the adult, but having the derm
spines developed in numbers, fewer antennal segments, and other small dif-
ferences,

Laerva—Rilipt.cal, with long apleal setae, lateral marginal sctae of abdomen
elongated or not; antennne six-segmented, the aplieal Iargest; legs not unusually
slender: beak stout conical, fwo-segmented; thoracie and sbdominal spiracles
as in adult, the contrast in size move pronounced; derin pores of fwo sizus,
quadrilocular or muitilocnlar with civcular center; derm with setne, hairs, and
spittes all present and in definite longitudinal rows, the spines showing reticu-
late arens toward bases: anai hube shovt, with band of polygonnl wax pores at

= Llaveia whiert (Signoret) does pet folly accord with thls disgnosia,
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inner end, wlth or without ving of multilocular disk pores at opeuning; veatral
clenfrices one to seven, it the latter, then arranped in a half oval,

ddult mate—0L the usual elomgate shupe, head trinngular in outline an-
teriorly ; aniennne 10-sepmented, the sepments beyond the secornd trinodose, and
each with lhree whorls of long setae, apical segment not evidently Ionger than
preceding ; legs slender, elongute, antevior femora and ali tibige and tavsi bearing
numerons stout hifurente setae, claws slender, not dentienlate, clnw digliules not
gwollen, not attaining apex of claw; wings not unusual, the costal morgin bright
red, the basal dlagenal vein short, extending hardly more than half way to the
wing margin ; halteres large, finttened, with several knobled aad curved apical
setae ; sbdominal spiracles fairly large, not heavily chitinized ; derm pores of tue
one guadrilocuinr disk type only, rareiy triloculur;: derm setae slender; head also
with smali, neariy gicbular tubercies; apex of nbdomen with more than one pair
of {ong, marginel, fleshy tassels (three pairs constant 73 ; penis sbeath tapering
gradually te a eylindrieal tip.

The known distribution of the species definitely included here
covers the Mexican and Antillean subregions of the Neotropical
region, with possible lapping over into the Brazilian subregion, and
doubtfully into the Recky Mountain subregion of the Nearctic region,

There is no detailed information available regarding the biology of
the included species. From the statements of Ibarra (10, p. 201)
there appears tec be a single generation yearly in Llaveia amin
(Llave), with overwintering in the egg stage and growth in the
female during the period from April to November, with the deposi-
tion of a'largé number of eggs {about 1,500} at maturity.

Three genern are included here, Llaveia Signoret, Protortenia
Townsend, and & newly deseribed genus, Llaveiella. The adult female
and first larval stuges of these may be separated by the keys given
immediately below. The adult male stage is definitely known for
only the one genus Llaveia.

KEYs T GENERA OF LiAVEIINI
ADULT FEMALE

. Ventral cleatrices numerons (15 to about 30}, asrranged in a half oval;
sctae on under slde of femur, tibin, mnd tarsus comspicuously spine-
like; anal epening not surrountded by a cluster of sctne or of hairs
and pdres,

b Antennae 1l-segmented; no spines retained on body (spinelike lhairs
may be present) ; ventral cieafrices nbout 27 to 31 in number, more
or less distinetly clustered ; derm setae and hairs less abundant then
tisk pores — ~. Llavein

bd. Antennac nlne-segmented; spines retained on body; veniral cicatrices
abuut 15, not elustered; derm setae, hairs, and spines more abun-
dant than disk pores. - - ———. Linveielin

. ¥Ventral cieafrices reduced fo three; setne on parts of leps neot con-
spicuously spinellke; ansl opening surrounded by a fairiy well developed
cingter of balvs accompanied by disk pores; antennse I1l-segmented;
spines wanting on body__ Protortonia

LARVA

. Lateral as swell ns apical marginnl abdominul setae long nid conspicaeus;
enal opening with a circle of disk pores.
b. Beveral ventrgl cieptrices {up to seven)
bb. A single medinan ventral eicatrix Lisveielln
. Lateral abdominal marginal setne not developed as such, the apical pairs
conspicuously longer; anal opening without a chrele of disk pores; a
single ventral cleatrix — Protortonin
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GeENUS LLAVEIA SIONOBET

{Pl. &, B, F, and fgs. %6, 87, 98, 89, ant 100}

The genus was established by Signoret (158, p. 370} in 1875 on the
basis of his acquaintance with the published descriptions of Coccus
azin Llave. 1In the same paper (758, p. 351, 36”) the genus Ortonia
was erected to include two newly described species, 0. bouwari and
O. uhleri. Subsequently (16, ». 2569) Ortonia was shown to be pre-
occupied and at the snme time it was shown that the species hitherto
nssigned to these two genera were really congeneric. It is necessary
o point out here that Cockerell’s conclusion to this effect is not pre-
cisely correct with respec! to the specimens which he actually studied.
His conception of Z. exin was based on specimens which do not
represent that species as it has been recognized by a series of Mexican
and other writers {2, 40, 4I), but rather on another, apparently un-
described species which must be assigned to a different genus, This
species and genus are described in some detail below. The species
here included in LElavein are discussed after the generic diagnosis.

GENERIC CHAWNACTERIATICS

Habit.—Asg given for the {ribe,

Agult female—TBody elllptical; derm membrancus to more or less deflnifely
chitinized, in the latter cnse each pore und setn hnse surrounded by a cirgular
or oval, apparently unchitinized aren; antennae I1I-segmented, the basal
segments broader than long, the remuinder pradually narrowed tv the apical,
this distinctly loager than wide, the segments beyond the second each with one
or morve relatively stout, apparently sensory sefae in addition to the normal
siender type; legs large and stout, the coxa with three or more Selsory pores
on each fare, the femora, tibin, and tarsus eseh with definite and conspicucus
spinelike setne on the umder half, claw digitules slender, tapering, not
exceeding the ¢law, no denticle on claw; beak distinctly two-segmented; the
uapex bearing us many as 16 blunf-tipped sensory setae; thoracic spiracles
stout and strongly chitinized, the derm pores more closely crowded adjacent
to the opening but no pores definitely attached to the spiracie, conspicucusly
larger “han the abdominal spivacles; these in seven marginal pairs, simple
tabular with siightly enlarged atrinm; derm pores fairly numerous, more
abundant than setge and hairs, of one pgeneral multilecular disk type omly,
but cxhibittng a considerable degree of variation with respect to number of
locuii present in oufer ring and shape of central ares {see figzures); body
sotae relatively few in pumber, smull, some along margin much larger; body
hairs smafler than avernge sized setne, more abundant but still not numerous,
some, along margin and to a slight extent dorsally in one species, much
stouter and definltely spinellke {n appearsnee; the body spines so conspicucus
in the lnrval and intermediate stuges entirely wanting in the adulf; ansal open-
ing not chitinized, not surrounded by na distinet cluster of setae and hairs
or pores or hoth; anal tube simple, short, with somewhat chitinized band at
the inner emd buf no internul pores; ventral cicntrices reletively numerous,
placed only on the ventral surface of the ahdomen, buf retaining a semicircular
arriingement, the total normal nember ranging from 27 to 31,

Intermedinte female—In generul resembling the adult, but with fewer
antennnl segments, fewer pores and sefne, and, in contrast te the ndult, with
the c;:mspim:ous spines of the Iarval stage still present, particutlarly along the
margtn,

Larve —Eliptical, the margin with a fr.~ge of elongate sefae, the apical
pairs not differentianted In size from the remainder; antennae six-segmented,
the segments relativety short and stout as compared with Icerya and related
genera ; legs not unusunrl, some of the setze slong under side stout and almost
spinelike, claw with deoticle, elaw digitnles not exceeding claw apex; beak
short conlenl, fairly (istinctly twoe-segmented, with several {about 12} blunt-
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L

Fia. 98 —Llaveia wmexricanorum (A, B, ¥, H. N} apd L. cazacoensis {¢, D, E G, I, I K,
L, M), aduit females: A, outline, optica) scetlon, ¥ 7.i: B, antennns, x 80; €, anal
tube, X 80; D, beak, X §0; E, abdominal epirzcle, X 120: F,log, X 80; (, thoracic
and ahdominal spirncles, X 60 H, claw, X 115 I, stout lateral spinelike halr, X 650
J, normal dorsal helr, ¥ 885v; K, bage of largent type marginal seta, ¥ 650; L, norme]
doreni seta, X 850; M, ventral clestrices froot oune side of abdomen, ¥ 50; N, detail of
single ventrai clentrix, X G0




OLASSIFICATION OF COGCID FAMILY MARGARODIDAE 185

tipped sensory setae on apex; thoracie spiracles with chitinized bur much ag
in adult, very mueh larger than abdominal, these smail, simple tubular, in
seven palrs; derm pores of one simple multilecular disk type only, with from
four to six loenli; derm bearing, in addltion to the large marginal setue, dorsal

Fia, 97.—Liaveia mevicanorum, adult female: A nnod C, various gorts of derm dlsk
potes, X 1,500; B, sectlon of poeterlor midventral derm, ¥ 230; 1), section of
middorsal derm, X 2303 B, section of mldventral derm, ¥ 230; T, deraal disk
pored, X 1,600; G, seetlon of posterlor middorsal derm, X 230: H, ventral derm
pores, < 1,500

and ventral rows of much smaller setae and hairs and, on the dorsum,
medinn, two intermedinte, and two margingl longitudinnl rows of stoul spines;
anal tube with collar of disk pores just wlthin the opening and with a (ouble
band of polygenal wax pores at inmer end; with seven ventral cieatrices
arranged in a half oval, cue, the largest, median and posterior in position.
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Pro. ¥8~—Fdarccia mezicanerum, invvn: A, spine from iateenl row, X 050: B, derm
pare, X 1,500: O, spine from meding row, X 650 D, besk, X 115; I, outling,
dorsul and ventral, ¥ G0 K, nbdominal spirncle, ¥ 1,280 ; ¢, thorucie and obdom-
ipel spleacles, ® 400 ; 1I, bsse of inrge margioal setn, ¥ 6307 I, vewteal hady,
¥ OO80; J, antenoa, ¥ 1156: K, claw, ¥ 030 L, ventral cieatrices, X 650 M, leg,
¥ o113 N, annd tube, X 230; O, deto!l of polrgonel wax pores, X 650
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Fig. 9.~—Llacelu onzaeoensis, rdult male: A, antennz, X 30: B, wing, X 17.5;
C, tubercte from apex ef hewl, X G630; D, Ialter, X 120 I, leyr, X 3G; P, ciow,
X105 4, third antennal segment, ¥ G0; H, bend, dorsal, X 30
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Adulf male® (generic chuoracters based on one specles only }.—Body elongate,
stides nearly parallel; apex of head triangular in outline, head bearing numerous
pores, setne, and small globulny protuberances; anfennte approximately as long
us body, 10-segmented, the segments beyond the second elengate, each tri-
podose and bearing three whorls of setae, the apleal approximately as lovg ny
those preceding 1t; legs slender, bearing numercus setite, many on all the tibine
and turst and on the anterior femova stoul, counspicucusly unegually bifurcote,
clow slender, claw digitules not exceeding apex; wings normal in shape, the
hasai dizgenal extending only about half-way to the margin, and with {he usual
dingonal clear slripes; halteres flattened, bromdened at apex, with five or six
knobbed setne at aplces; npex of abdomen with three pairs of long, marginal,
fleshiy tassecls, nll bearing numerons sefse; penis sheath fapering strongly from
bnse to near apex, the tip eylindriesi, apex rounded and slightly cleft; abdomi-
nal spiracles slmple, short tubuiar, in seven pairs; oaly the single quadriloculnr
disk type of pore present; body sefre elongite and slender.

Fio. 100 —ILlgvefa earacacnsiz, adult male: A, gznls ghenth, % 120; B, abdoming] disk
ore, ¥ 1,280; C, apex of shdomer, X 30; D, stdominsl spiracle, X 1,280; B and
* abdoming! setre, X 659

Altogether 14 species and subspecies have been assigned to this
genus at various times. These have been disposed of as follows:
awin Llave (109, p. 147), bowvari {Signoret) {158, p. 368}, and mex-
scanorum {Cockerell) (Z4, p. 437) are retained in the genus and a
previously apparently undescribed species, oawaceensis Morrison, has
recently been added to these (136, p. 107); awin variety dorsalis
(Dugss) (42, p. 160), according to the description, is differentiated
from typical awin only by the presence of irregular blackish mark-
ings dorsally and ventrally, its separate status seems doubtful, but
no change ¢an be made wifhout a study of authentic specimens of
the form; benguetensis Cockerell (83, p. 235) has already been

» Althongh 1t iz true thnt Herrera (99, p. 198), ss poiunted oul by Cockerell (6, p. 200},
hns stated that the maje of L. azin has elght * cerdpa termingles,” In the same volume
of La Moturalesn an atllele by Ibarra (807, p. 2000 satates precisely thot in this stoge of
th;: :xmhi: fha ainleimen ix terminated by " seis bllos sedosos,” which description agrees with
this male.
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transferred to the genus Drosicha, where it is given further con-
sideration ; eacéi (Yinnaeus) (115, p. 457) and prémitiva (Townsend)
{164, p. 169) have been transferred to the resurrected Protortonia
and will be discussed in detail below ; ¢callitri Froggatt 3t is an Icerya
closely related to [. purchasi Maskell; haematoptera Cockerell (34),
tuzonica Cockevell (36, p. 334). and sanguineq Cockerell {32) have
already been included in the tribe Drosichini; whleri Signoret (158,
. 369) is necessarily left unplaced, although the evidence now avail-
nble indicutes that 1t will eventually require the cstablishment of a
separate genus for its reception; Vayssiere has very recently {174,
p. 303} placed his Monophinbus dugesi (166, p. 335} as a synonym
of L. awin {Idave); and the final species included here, saundersii
{(Westwood) (172, p. 22), from the original description has been
assigned to Drosicha, although the correciness of this placing is
questionable.

The key given below includes only a part of the species that have
been rvetained in, the genus, and is highly unsatisfactory; it is
included in the hope that it may serve to indicate probable species
identities to other workers. .

KEY TO SPECIES OF LLAVETA
Adull femalc

a. Some cof the body hairs along margin, and to some extent dorsally,
stout and distinetly spinelike in form; length rauge of body € to
10 mam - ogracosnsis Morrison
na, All of body hairs slender, actually hairlike,
b, Length renge of body 7 to 12 mm megicanorum {Cockereil}
bd. Length range of body 16 to 25 mm bouvari (Signoret)
azin {Llave)

If the general statement in literature to the effect that the length
of awzin is about 1 inch be accepted as precise, then no specimens of
this s;;ecies have been available for examination. It seems at least
possible that awin varies considerably in length, and that douwvari
15 identical with it. To determine this positively wonld require an
examination of full-sized specimens of awin from the type locality.
Fragments of a single adult female of L. uAleri have been examined.
These fragments indicate rather clearly that wAleri can not be con-
sidered a characteristic member of the genus, and that it will prob-
ably be necessary to erect a new genus for its reception when the
availability of ample study material permits an elucidation of ali
of its characters.

GENUE ProtorToNTA TOWNESEND

{Iigs. 101 ard 102)

This genus was established by Townsend (164, p. 169} in 1898 as
a subgenus of Ortonin, at that time supposedly with valid status as
a coccid genus. Later it was first raised to generie rank by Cockerell
{18, p. 390} and then suppressed in the Fernald catalogue (46, p. 16)
as congeneric with Llaveia, which had supplanted Ortonia. A study
of the genotype and of another included species of much historical
interest appears to give ample grounds for its segregation as a valid

® Thin species wns degseribed tn Froggeit's book, “ The Forest Tusects of Australia,”
puablished in 1933 (57, p. J52),
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Fin. 101 —Protortonia primitiva, adult femnale: A, cutline, gptienl section, ™ 7.0
B, ventral cientrlees, ¥ 80; G, nwilominal splroele, X 1205 D. thorneic spirncle,
S0 I onbdoninnd splencle, 3 G0 I, anal area, X 230 G, antenna, ¥ 00,
H, leg. ¥ 30 I, sectlon of dorsal derm, % 22¢; T, base of lnvgest type muorginai
getn, » Gh0; K, middorsal tialr, X 650 ; L, midventral hadr. X 650 ;0-.\1, darm dislic

pores, ¥ 1,280; N, midventral hady, ¥ 6a0; O, middoersal seta, »x G5
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generic unit. The genotype is the species Oréonia primitive Town-
senqd (64, p. 769) and the other species now definitely associated
with il is the ('oceus cacti of Linnaeus {775, p. 467) which, in the
opinion of the writer, has been definitely rediscovered in the speci-
niens that hove been studied at this time.

GEXERIC CHARACTERISTICS

Habit—XNot certain, prohably as given for the tribe.

Adutt fermide—Loly elliptical, nbout 6 to 8 mm. in length ; derm niembranous ;
antennne ll-segmented, segnents broad at base, nuyrower toward upex, inter-
metliate ns well ag apical bearing stonl sensory sctan as welt as norinnl sctues
legs stout, relatively and actually swaller than in Llavein, the setae wlong the

Fig. 102 —Profortonin cacti, Invva . A, outline, dersal and ventral, X G0: B, antenna,
w1155 ¢, derin lisk pores, W 1,280 D, beak, ¥ 115; E, anal tube, XX 3305 F, vén-
tral clentrix, ¥ 330 G, buse of mpegiunl seto, 3 G0 1, thoraele and abdominnl
gplravies, ¥ G0 : 1, atdowinal splencle, ¥ 1,280; 3, spives, lairs, nud setue, X G630,
with detall of retlenlntion of spine, X 1,280; K, ieg, X 115

underside, while srouf. aot distinetly spinelike, claw stout, digitules not exceedl-
ing npex, inner face sometimes showing a number of indistinet denticles; beak
possibly stont conienl, three-segmanted ;™ thoracie spiracles large, with Lar,
abdominu in seven pnirs, much soaller, short tubular, ench with the inner end
strpngly coustricred for aténchment to the trachea; derm pores of ihe oune
multiloeuiay disk type, of lwe sizes, (he one slightly smaller with about 10
foculi, the other larger, with about 16 loeuli, venters varying from civeunlar
through vnegunlly bilocular to egually bileeular ; derm setne atnd hairs not very
rge or stonf, but relatively abundant as compared with Llaveia, and much
more abundant than (he pores, some sctre, along body margin, muaeh larger;
ne spines prescnl; anal tube simple, shovt, with a simple chitinized ring at the

e moutl parts and beak are pob Iiliy developed ln any of the few adult femule
spedimens af the two Inelnded species that are avallnlie for studs, the condition suggest-
ing that which i seon in sume Maogonrodiate, but the evidence 8 unsatisfuetory and lopves
the lmpresglon of unlnlalied cather than incomplete development, .
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Inner ead, the external opening surroutded by a2 ring of hairs, aceompanled
by some pores, iu contrast to the condition 1o Llaveia ; ventral cicatrices three
in number, large oval, placed beneath annt tube Immcedlately behind genital
opening.

Preadult female—~-In general resembling the adult; the body bairs noticeably
stouter, the warginul setne larger nnd miore conspicudus; spines retsined.

Larve (based on cecti only)}.—Elliptienl, apex of abdomen with three pairs
of long sctae, remalnder of margin without enlarged setae except one pair
probably rn mesofhorax; antennne six-segmented, the setne on the opical seg-
ments short; legs slender, not unusual, claw with denticle and digitules ex-
ceeding kip; beak short conical, apparently two-segmented; thoracic spiracles
much larger than abdominal; derm pores of two sorts, one quadrilocular, one
mullilocutar; derm with rows ot setae and hairs aod, dorsally, & median and
two submarginal rows of stout spines, constricted near apices und exhibiting a
reticulated surface; anal tube with a band of polygenal wax pores st inner
entd, otherwise i simple tube ; with a single, median, cireular, ventral efcatrix.

Aduit male—Not definitely known.

The two included species, from the very limited study material
available, appear to be quite closely related. No tangible differences
have been observed in the adult females, excepting on'ij that the hairs
on the derm appear to average definitely shorter in length with cacti
than with primétiva. -

The known distribution of the genus includes the Mexican and the
Antillean subregions of the Neotropical region.

GENUS LLavetErna MoORRISON

(Pi. 7, A, and fge. 103 and 104)

The writer (136, p. 708) has just established this genus for the
reception of the insect considered by Cockerell (12, p. 271, 16, p. 259,
15, p. 2; 99, p. 79, 83, p. 893; 24, p. 819) to be Liaveia awin (Llave),
The genotype and oniy included species is L. taenechina Morrison, a
new name proposed at the same place by the writer for the specimens
from Salina Cruz, Mexico, collected by C. H. T. Townsend, May,
1896, and apparently incorrectly identified by Cockerell.

GENERIC CHARACTERISTICS

Hobit—Uncertaln, probably as given for the tribe.

ddult female—DBody elliptical, length about 12 mm.; derm membrancus or
fointly chitinized at maturity; antennae normally nine-segmented, not so
strongly tapering ns in other related genera, the intermediate and apical seg-
ments nll bearing obvious heavy sensory setae; legs stout, bearing well devel-
oped spinelike setae beneath as In Tlavein; beak short conieal, falrly distinctly
two-segmented, with 14 te 16 blunt-tipped sensory setae at apex; rhoracic
spiracles with bar and 2 eluster of pores adjacent; abdominal in seven pairs,
much smmaller, ¢eylindrical, hardly consiricted internally; derm pores distinctly
of two sizes, the smaller with four to six loculi und a ecirculnr center, the
larger with 9 to 14 loculi and irilocuiar, elongate, or multiloeylar centers; derm
setne not gbundant; derm hgzirgs and spines relatively abundant s compared
with Llavein, this the only genus in the group retaining the spines in this
stage; anal tube and opening similar to those In Llavein: ventral cicatrices
numerons {15 in genotype), set in 2 half oval row on the venter of the abdomen,
the medlar posterior one much the largest.

I'ntermediate steges-—None avnilable,

Lagroe.—Elilptical ; antennae six-segmented, the setae on the apical segment
long and conspicuous; legs large, slender, none of the setae spinelike; benk dis-
tinetly two-segmented, with several blunt-tinped sensory setae at apex; thoracic
spiracles large, with broad bar; abdomingl not located with absolute certainty,
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G, 108.—Liuvelclla taeneching, adult femnle: A, outline, ventral, X 5.5; B, lek,
X 30; C, disk pore, X 1,280; D), beak, X &0; B, splracalar disk pore, X 1,280;
F, antennn, K 607 G, anal fube, ® 680; H, thoracic and abdomlinnl spiracies,
X 60; 1, base ot largest type marginn? sefn, X 650; J, abdowmingl spiracle, X 124;
K, derm isk pores, X 1,280G; L, dorsai splne, X 1,280 ; M, ventrgl hair, X 630;
N, dersal halr, ® 430, 0, dorsni spines, oxtline, » 450; I' ventral cleetrices from
oue gide of nbdomoen, X 17.5

T1205—28 13
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beligved to be represented by very minute simple tubes; derm pores of two
gorts, quadrilocular and multhloenlur, these last varying somewhat; derm setae
and halrs present in rows; derm sofhes present dorsally In a marginnl and
intermediate longitudinal row on esch side and a medlan row, these last plainly

Fra, 104 —FLilavciela taensching, larva: A, derm pors, X 1,280, 13, dersal derm pove,
280 ; benk, X 117; f), ansl tube, X 3R0; B, outline, dorsal and ventral

L 111 JH [ thoraeie spiracle, ¥ 460 ; G, abdom!nal splracle, > 1,280; [, ventra
cleatrix, ® 330, I, spine from suhmayginal row, X 040 : J, spine from median vow,
¥ 8ok ; K, dorzul ‘halr, ¥ G659; L, disk pore from nnal tobe, X 1,280 M, doraal
seta, X G650; N, leg, X 110, O, antenna, X 115 I', base of marginul seta, X 630

differing in shupe and sappearance from those in the other rows; margin of
nbdomen with long curved setue in addition to fhe apleal poirs; amal tube
witli band of polygonal wix pores af inner end anid with loose collar of disk
pores at opening; with a single ventral eicotrix. .
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As was already indicated, this genus is at present known only from
the Mexican subregion of the Neotropical region.

TRIBRE ICERYINI COCKERELL

This tribe, as established by Cockerell (17, p. 274) in 1899, was
intended for the reception of all Monophlebinae excepting only the
genus Monophlebus. In its present usage the limits of the tribe are
much narrower, since it is confined, with a single exception, to Icerys.
and genera eviuently quite closely related to it.

TRIBAL GITARACTERIBTICS

Hubit.—Living exposed on ilhe host leaves, branches, or bark during the
growing period; method of oviposition various, eggs deposited (lrectly beneath
Eody. in an ovlsac, in & loose muss of secretion or in a marsupium within the

ody,

Adutt female—Body usuully ovold, hronder behind, sometimes elliptleal;
dertn membranous to definltely and even fairly heavily chitintzed, at least
cdorsnlly and at matarlty ; antennue not unusual, elongate, tapering, 9-segmented
te 1l1-segmented, the sensory setne not sharply differentlated; legs mostly of
moderate size, the setae on the under side of some of the parts, in some species,
fairly stout, somewhnt spinelike, but net heavy and conspicuously spinelike ;
benk mostly very short and stout comieal, npparently one-segmented, but elon-
gated and foirly distinctly three-segmented in one pgenus, the apical sensory
setae stout, truncate, to broadened, to slightly bifld at tips fn all the genera ;
thoracic spiracles each with bar bat without disk pore cluster at opening;
abdominal spiracles in from two te four pairs, most of the species with three
pairs, these the posterior ones in each case, all simple tubular, with somewhat
enlarged atrinm, all much smaller than the thoraeic; derm pores showing some
variation, although all of the multilecular disk type, some with single center
and about six locull, some with more locull, and the centers perkaps bilvcular,
trliocular, or quadrilocwiar, some larger with large unmodified center, produc-
ing straight glassy threads, some lnrge and single with trilocular center and
protruding central tongue, none of these types very heavily chitinized; derm
without apines, but with setne, varying much in abundance, size, stoutness, eolor,
and nrrangement and with hairs, these usually slender with swollen bases,
few in number in most species, but numerous in one genus; anal tube shart,
with simple ring at inner end, excepting only In Gueriniella, this retaining a
double band of polygonal wax pores at Inner end ; ventral eleatrices one to seven
in number, pltced In a transverse row across abdomen behind genital opening
and beneath annl opening, -

IPnimduIt femalge~—Where known, in general resembling the adult rather
closely.

Larva.—-Elliptical in outlne; derm membranous: antennae six-segmented, at
least moderntely slender, bearing some long to very long setae and distinetly
Qifterentiated, stouter, sensory setne; lezs moderately slender to slender;, nnt
otherwise unusual, the claw usnally with one denticle, the eolaw digitules
usually surpsssing elaw apex and slightly knobbed at tips; beak short conical,
one-segmented or rather indistinetly two-segmented, the apical sensory setne
trunente at apices, usually expended and sometimes slightly bifld: thoracic
spiracles large, with bar, sometimes with a single pore adjacent to oftening;
ftibdominal epiracles much smatler, simple, with somewhat enlarged atrium, con-
stricted within to a narrow tube, in not more than four pairs, rarely in two
pairs, usually In three pairs, these In each case always the posterior ones;
derm pores of a simple multilocular disk type, mostly with few locull, the
arrangement of the ceniral area varying somewhat, most frequently trilocular
or triangular, thege pores arranged In longitudinal rows dorsally and ventrally,
in additlon with a circle of disk pores around anal opening; derm without
spines; derm setne present in rows, fairly abundant, often conspleuously elon-
gated or enlarged, the apex of the abdomen usually with two or thres pnirs
much elongated, the margin of the body sometimes with much elongated
setne g3 well; derm halrs present but apparently always few and small, prob-
ably confined to the ventral surfmce, usually with enlarged, almost hemi-
spherical bages: anrl tube developed, always with a double band of polyzonal







186 TECENICAL BULLETIN 52, U. S. DEPT. OF AGRICULTURE

wax pores at inner end and with a circle of multilocular disk pores around
opening; vential cicatrices represented by u single cirenlar median one.

Adult mule—Of the usuel elengate shape; apex of head frinrngular in ont-
line, bearing disk pores and setae, and small, usually hemispherical, tubercles
beneath ; antennue 10-segmented, the segments beyond the second euch binodose
and with two whorls of long sefme, the apical segment approximately equal in
length to the preapicul; wings dark in coler, mostly rather shorter and broader
than with the other proups, the diagonusl vein extending only about as far as
the midpoint of a line produced along the vein to the wing margin; legs slender,
the antericr femorn with some, probably usually with muny, bifurcate setae,
cluw slender, curved, denticles extending o litfle more than hsif way to claw
apex; halteres flattened, with 2 few {perhaps three or four) curved napieai
setae; sbdomen membranous, usually witli some more heavily chitinized darker
markings, with only a single apical pair of fleshy tassels, these long or short.
penis sheath bromsder af bnse, more or less elongate, tapering nearly nniformly
or slightly constricted toward apex, the fleshy peniz bearing numerous spinelike
hafrs; spex of abdomen with two or three pairs of very distinetly developed
spirncies, the number corresponding to that found in other stapges; derm pores
of u single general type, this quadrilocular disk, but the number of locnli rarely
ranging from turee o flve; derm bearing slender setse. only, these varying much
i size, Inrgest af upices of tassels,

The tribe Iceryini, as here constituted, is widely distributed. The
apparently natural occurrence of ifs representatives includes cer-
tainly the western half of the Palaearctic region, all of the Ethiopian
region, the Indian and Indo-Malayan subregions and possibly the
other subregions of the Oriental region. the Australian and Austro-
Malayan s'ugregions of the Australasinn region, all of the Neotropical
region, and the lower portion of the Rocky Mountain subregion, and
perhaps of the Alleghenian subregion of the Nearctic region, althongh
this last is probably not an expression of true natural distribution.

The indications from published literature are that the species in-
cluded in the tribe usualiy have a life cyele with one generation
annually, but that some may shorten the period to an extent that
may permit a3 many as three generations annually. There is no
evidence at present that the cycle may ever be extended so that more
than a year 1s required for its completion.

The genera included here fall into two very distinct groups, one
including the single genus Gueriniella, the other the remaining four
genera, Auloicerya, 6rypticerya, Ycerya, and Steatococcus. The dif-
ferences are so pronounced that there is some basis for considering
the two groups as distinct tribes, but no such separation is attempte
here, as the evidence is not sufficiently complete. As an example of
this lackk of evidence, males of (Gueriniella, Crypticerya, and
Steatococeus are not known at all. The genera assigned to the tribe
may be differentiated by the following keys: '

Keys To GENERA OF ICERYINI
ADULT FEMALE

a. Beak long conical, three-segmented, the basal very narrow; with four
nairs of abdominnl spraeles; derm hairs fairly abundant over both sur-
faces of body; anal tube retaining & band, two pores wide, of polygonal
wax porves &f inner end; ovipositing in a leose ipuss of cotiony secretion
{Group 1) Guerinielln

aa. Beak short conical. at most indistinetly two-segmented; with not iuore than
three pairs of abdominal sp'racles; derm hairs few, apparently confined
to ventral surface; anal tube with a simple chifinized ring at inmer end;
ovipositlon habit otherwise {Group 2}.
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b. Forming a defintte internal marsapium at meaturity, this commun’cating
with the exterior through a relatively smull midventral open-
ing Steatococeus

b%. Not forming an internal mavsupinm, reproductive habit otheriise.
¢. Ventrnl surface of abdomen with g definitely developed band of
pores, the ovisac bnnd, most conspcuous across the ghdomen be-
hind posterior legs, this secreting an ovisae, varying in size from.

u flattened pad covering the venter of the abdomen to an elongate.

sne sometimes mere than twice the length of the body . Teerya

ct. Veniral surface of abhdomen without definite ovisac band of pores,
no ovisac formed.

d. Derm remuining membranous, or nearly s0; ovipos'tion, so far
as known, tuking place directly beneath the body of the insect,
this becoming inerensingly concave ventrally Crypticerya

td. Derm beeominyg fairly heavily to heavily chitinized at maturity;
ody tending to form a longitudinal groove beneath for the
reception of the eggs, (The larval c¢huracters separating this
ung the preceding are mwuel more pronounced)____ Auloleerys

LARVA

. With four pairs of relatively conspicuous abdominal spiracles. (Group 1.)
Gueriniells
a. With not more than thiree pairs of abdominal spiracies, these often incon-
spicaous, {Group 2.}
b, Dorsal and lateral marginal setie mueh enlurged, stout, tips rot acute.
Auloicerya
b&. Dorsal and later.l marginal setac, while sometimes very elongute, not
stout, tapering Lo very slendler delleate tips. (The larvae of the three
remajning genera are incompletely known nd the available information
regarding them is contradictory: there appears to be no definite basis
for sepntating the larval stages of these three genera.)
Crypticerya
Icerya
Steatococous
ADULT MALE

Aduit males are known certainly for only two of these geners, Icerya and
Auloiceryn. There scems to Le little difference betwesn the two. The penis
sheath in the latter is more elongate and more pearly linear than in species of
Iceryn, which may be of possible generic significance.

GROUP 1
GENUS GUERINIELLA FERNALD

(I'l. 7, B, and figs. 105 and 106)

This genus was first established as a zoological unit by Targioni-
Tozzetti (162, p. 724} in 1869, at which time the name Guerinia was
utilized for its designation, and 2 single species, Coccus serratuloe
Fabricius (44, . 744}, which thus becomes the genotype, was included.
No other species has been added to the genus subsequently. Investi-
gation of literature at the time of publication of the Fernald cata-
logue {46, p. 331) showed that this generic name had heer: used previ-
ously in the insect order Diptera and the name Gueriniella was there-
fore substitutec.

As there seems to be no present-day ambigunity as to the actual
species of insect to be assoviated with this generic name and the
spectes name serratulae, the writer has refrained from an exhaustive
study of the early literature referring to this insect.
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GENERILO CHARACTERISTICS

Jfubit.—Living on the stems of the host, protected only by secreted matter:
nroducing s conspicucus mass of white cottony secretion at time of oviposition,
this surronnding botk the inscet and the eggs,

Fro. 10G.—Cueriviella serratulae, ndnlt female: A, outiine, optical enctlon, X 7.5: B,
thoracle and abdominul spiracles, 3 165; C, section of dorsal ¢ :m, X 23D, with
detalls of pores, X 1,600, I}, beak, X 00; E, base of largest type murgingl seta,
X G630 F, leg, X £0; G5, derm dlsk pores, X 1.5600: Hi ventral cloatrices, X 503

I, agtenne, X §0: J, onal tude, X 115, wé)th detelt of polygonal wax pores, » 6370,

K, body halr, X G50; L, body seta, ¥ 65

Adult female~—Body elliptical In shiape; the derm remsaining membranocus at
maturity ; antennse 1l-segmented, of the normnal iceryine type; leps well devel-
oped, lower tibial and tursal sefue almost spinelike, claw large, without den-
ticle, digitules nointed or at least slender at tips, nearly reaching claw apex;
beak relatively long comicual, evidently thiree-sormented, the basal very narrow.
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apex with blunt-tipped but not expanded sensory setae; rosirazl filaments rather
ghort, the loop hardly reaching the second coxae, much 2s in Iceryz; thoracic
spiracles lerge, with bar, nof accompanied by pores; with four posterior pairs
of simple, short tubular, abdomipal spiracies; derm pores of a single type, but
of more than one sort, a few ventrally with oval center mad aboui 10 teo il
loculi but most of pores with triangular or elongate center nnd ¢ loculi; derm
setae present, seattered, slender, mostly rafher smngll, sowme, along body margin,
much more couspicucus, with definite stout conical hassl collars; hairs present,
slender, similnr o those of Icerys, with conical or rounded bases, fairly numer-
ous on both surfaces; annl opening surrounded by n circle of disk pores, the
inrier end of the nnal tube with a band of polygonal wax pores; veutral clea-
trices from tlree to five with the outer two, if present, much smaller than the
others,

Larpa—Body eliiptienl; ontenupe six-segmetited, the apical much larger, of
normal iceryine type; legs of normal type, digitules slightly enlorped at tips,
exceeding claw, this with & smatl dentiele near apex: benk short triangular,
apparcntly cnly two-segmented, the bassl segment very narrow and indistineily
separgted from the Iarger apienl; thoracie spirnecles with stont bar; abdominal

L= 5 M

Fig, 100, —Gueriniclly serrafulge, lazTve: A, outilne, doraa! and ventral, » 60; B, ten-
trol cicetrlx, X 330; C, antenng, X 115: D, beak, X 115; E, ansl tube, W 830:
P, ubdominal angd thoracle spiracles, X 115; G, claw, X 530; H, ventral dermm pore,
X 1500 I, dorsel derm pore, X 1,500; I, abdom!nal epirecie, % 1,500; K, base of
aplenl setn, X 050; L, dersal bkalrs, X 650; M, stbmarginal satp, X 650

relatively large, sbort tubular; derm pores of one type, but with centers vary-
Ing from trinngular to elongate, as in adult; derm setne in definite rows, stouter
and larger foward margin, with definite conieal basea; n few hairs present,
with expanded bases as with Icerya; marginal setae-not coasplesonsly larger
than dorsal, the upicit] setae in two sets of three, with the middle seta of each
set conspicuously longer and larger than the other two, these only somewhsat
Iarger than the luaternl marginal setme; anal opening with a disk pore collar,
inner end of tube with a double Lnnd of polygonal wax peres; with n single,
median, ventral cleatrix,
Adull male—Not known.

The single included species is known from western Europe and
adjacent portions of the North African coast.

The writer has met with no definite information regarding the
life history of this insect.*® According to information received

4 This hns been discyssed very recently and In great deinil by Veysslice (170, p. 22E056).
According to ilm, in France at lenst, there is one gencrotion annually, with growth from
larva to adult female from early spring to symmer, epg 1aying and batebing in midsummer,
nmd an extended gulescent larval perlod till the followizg eacly spring.
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from Algeria, from Mr. Balachowsky, the female appears in che
spring. This sug%ests an annual cycle, probably with an extended
egg stagre and rapid growth coinciding with the period of most active
growth in the plant.

GROUP 2

GeNve CRYPTICERYA COCKERELL

{Pt, 7, C. nnd fgs. 107 avd 108)

This genus was estublished by Cockerell (9, p. 15) in 1894 to in-
clude the single species Jcerya rosae of Riley and Howard (155).
The chief lasis given for the segregation was the absence of an
ovisac st maturity in the adult female,

QENERIC CHARACTERISTICS

Habit~—Yiving freely exposed on the leaves and branches of the host, some-
thmes protected by ant cartons; eggs placed directly bemeath body, which
becowes more a#nd more concave beneath as thay are deposited.

Addull femele—Secretionary covering varying from partial te heavy, with
protruding portions; shape of body varying from slightly ovoid to elliptical,
from sHgbtly to very stroigly convex, but in all cases more or less distinetly
concuve bebcuth; dermm remaining membranous, or becoming very slightly
chitinized at maturity; antennse 9-segmented to ll-segmented, of the same gen-
eral type as in Ieerya; legs resembling those of Icerya; beak short conical, but
with n very faint indieation of a joint near base in some species; thoracie spira-
cles with bar; abdominal spiricles in thre~ pairs, these simple and posterior;
ders: pores of one or more types, ordinary wmuitilocular disk, open cenfer headed,
or large trilocular center with beaded rim; derm setae as in Icerya, with defi-
nitely formed coliars, these setne in general rather abundant and widely dis-
tributed and the body margin with clusters of muoeh lopger and larger setae
than those on the dorsum or venter; hairs with rounded bases present: anal
tube with a simple ring at inner end; normally with three ventral ciestrices,
sometimes with only one,

Preadult female—Where known, in general resembiing the adult rather
closely.,

Larva—RBody elongate-eliiptical to elliptical ; antennae six-segmented, with
lony setne, slender except in one species; legs as in Icerya; beak very short
conicel, one-segmented, with blunt-tipped, apicul, sensory setae; thoracic spir-
acles with bar; abdeominal spiracles simple tubular, minate, in the three
posterior pairs; derm pores of g single multilecular disk type, arranged in
apparent lopgitudinel rows; derm setae slender, but relatively elongate in com-
pirisen with larvae of other genera in the group, both the apical and marginal
sctee very long und conspicuous, although with the three pairs of apicsl setae
distinctly longer thrn the lateral merginal unes; angl tube with the usual in-
ternal band of polygonal wax pores, and with o ring of disk pores at the
opening ; with a single median ventral ciemtrix,

Adult male—Not cettaioly known.

The positively known distribution of this genus, as here accepted,
includes the three upper subregions of the Neotropical region, the
three centinental subregions of the Ethiopian region, and the Indo-
Malayan subregion of the Oriental region. The occurrence of the
genotype at Key West, Fla., is considered as probably due to intro-
duction by man. As indicated below, the different species found in
the three major regions of distribution outlined are cousidered to
represent definite groups, which, while not so indicated here, may
possibly deserve at least subgeneric standing.

There seems to be no definite information available regarding the
detailed life cycle of any of the species included here; probably there
is & single generation annually in those areas in which the seasonal
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changes are more pronounced, with more or less doubling up of the
generatmns in tropical and subtropical regions.

The groups of species that have been recovrmzed within this genus
may be separated by the following keys:

rig. 107.—Cryplicerya rosge, ndult female: A, outime. opticnl gectlon, Jiagrammatie,
¥ 10; I, thoracic ang shdominu) spiracies, X "’30 henk * 8(; D, ubdominal
sni:nck- % 630, E, derm dJisk pore, two views, 15 ¥, veotral cleatrices,
X 30: G, antenrm, ¥ 115 ; H, secticn of derm, X 230 with demll of pore, X 1,500
I, leg, X B6; J, Lase of l.‘.u'%1 est type margingl seta, ¥ 850 K, nvernge ventrzl hair,
x gﬁ%b L, everage dergnl bailr, X G50; M, derny dlsk pore. surface and sectlon,
X 1.0

KEYS TO GROTUPS OF BPECIES OF CRYPTICERTA
Aduit female

a. Derm without specialized multilvenlar disk pores, one sorf only present, this
ordinary multilocular disk, with cireular, triangular, oval, or elongate
centers; body somewhat ovold in shipe, broeader behind, strongly convex

Group 1 {Neotropical}

ad. Derm with specialized disk pores ¢f some sort; body more nearly elliptical,

much less stronply convex.

b, Body with numerous disk pores with trilocular eenters nnd protruding
tongue in eclnsters slong margin, tbese producing unuosually long,
fingerlike wnx processes Group 2 {Orieutal}
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b8, Body with larpe disk pores with clear central sres each with deep cup,
arranged in marginal closters; without triloculsr center pores or
fingerlike wax secretion Group 3 {Ethioplan)

Fi6. 108, —Cryplicerpa rosae, larvi: A, outline, doraal and ventral, » 60; B, anal tube,
¥ 330; O, ventrel cicatriz, ¥ 330; DN beak, X 115: E, derm pores, x 1,280 F, tho-
racic splracie, X 460; G, nbdomlinal splracle, X 460; H, sbdominal spiracle, X 1,280;
I, base of marginal sete, X 850 ; J, body halv, X 850; K, dorezl body seta, X 650

Larve

g. With three pairs of apieal sefae.
b. Lateral marginal setse not each scecompanied by an addittonal seta

nearly as long as itgelf Group 1 {Neotropical}
b6, Lateral marginal setae each accompanied by an additional seta nearly
&3 long as itself Group 2 (Oriental)

ag. 'With only two pairs of apical setne_____ . . __ Group 3 (Ethiopian)
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A number of species have been given consideration with refer-
ence to their possible inclusion in this genus. Of these, the species
enumerated below are regarded as fairly definitely assignable to
it. Group 1 {Neotropical): ebrahami Newstead (151, p. I} from
British Guiana; primitive variety pimentee Newstead (151, p. &)
from Jamaica; resee Riley and Howard (155, 156) from Key West,
Fla.; Group 2 (Oriental) : jacobsoni Green {68, ¢. 316) from Javas;
Group 3 &thiopian): ewarts Newstead (140, p. 13%yfrom West
Africa {placed from description only); and natalensizs Douglas (38,
p. 86) from South Africa.

Besides these, it seems quite possible that bicolor Newstead 2151,
P- 73, cajans Newstead {151, p. 6)** and caudatus Newstead (151,
P 6)% may also belong here, but no specimens have been available
for a verification of this tentative opinion.

The series of specimens studied is too incomplete to permit an
atternpt to separate by keys even the few species definitely included
here. From the American specimens examined, it seems quite pos-
sible that ultimately, when the several stages and the life cycles of
specimens from a number of different localities are well known, a
group of closely related species will be recognized, thus paralleling
the condition already known to exist in some other genera, such as
Drosicha.

GENDS ICERYA SIGNORET

{PL 7, D, and fgs. 109, 110, and 111}

This genus was first erected by Signoret (158, p. 357) in 1875, with

the single included species Coccus sacchari Guérin (82, p. 4561), which
consequently stands as the fype. This species was subsequently
accepted as being synonymous with Dorthezia seychellarum West-
wood (179}, and this last name is that usually referred to when the
genotype is mentioned. The notorious cottony cushion scale was
added to the genus shortly after its erection, and subsequently other
additions have been made, until the present total number of species,
subspecies, and varieties that have been assigned here, some of which
are now regarded as synonymous, far surpasses that jneluded in any
other genus in the subfamily.

A few generic synonyms of Icerya have been created. Crosso-
tosoma was used by Douglas (39, p. 79} in 1890 for the species now
called [fcerye aegyptiaca. Cockerell (9, p. 15) in 1895 erected the
subgenus Proticerya, with /. »ileyi as type, but this is not at present
accepted as valid. MacGillivray (179, p. 71} in 1921 established 2
genus, Newsteadiella, on a misinterpretation of the description of
feerya formicarum Newstead. :

GERNERIC CHARACTERISTICS

Ifabit—Living exposed on the lezves and branches of the host during the
growing peried; producing a definitely formed covisac. sometimes only a pad
of secretion beneath the body of the adult femsale, usuniiy protruding somewhat
behind the body to as much us twice its lengtlh.

Adull female—DBody externaily moare or less completely covered with rather
waxy secretion, this tending, where well developed, te take on the form of

* According te Voyssldre ([0, p. 815}, who examined specimens, these iwe specles actu-
ally do bricng tn this genus.

& Acoording to Voyesldre (0, p. 37}, who examlned apeclmens, this should be nesigned
to the gonue Steatoeoccus.
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plates or tufts, marginsg of body with definite waxy plates or tufts inure or
less developed ; body elliptical to oveid, if the last, then broadened behind;
dermn remiining membranous and ¢olorless at waturity ; antennae of the normal
monophilebine type, D-segmented to 1l-segmented; legs of the normal mono-
phlebine type, claw without a denticle, claw digitnles acute at apices, not

exceeding the claw tip; benk very short nnd stout conteal, one-segmented, with

ia, 100 —lcerya seyeliellorum, adult female: A, outline, ventral, X 12
ore, X 1,256 ; C, anol region, X G0;

2, ventral cthri(.‘eq ¥ 30 P thoro cle and nbdnminal spirieles, ¥ 60; G, sectiop of

1 B, dorsal derm
D, base of lnrgest type murgmal seta. ¥ 600y

anterlor portion of ovisnc band, ¥ 030; H, section of middorsal ﬂerm, w2

20 I,
beak, X 80; J. dorsal seta, X 430; K, ventral hnir, » B50; L, doteal haie, x 050
M, abdomingl spircle, X 120

broadened, blunt-tipped, or even bifid sensory setae: with two or three pairs of”
small, simple, posterior abdominal spiracles in addition te the usual two pairs
of mueh larger thoraeic spiracles, tbese last each with bar but without disk
pores at opeéning; derm pores showing muel variation in details of organiza-
tion, but of two general types, the one Inrge, with open center and a marginal
band of loculi, the sther smller, and variable in.gize, with 2 marginal band
of locvii, but with bilovulae, trileeular, or quidrilocular or other modifieation
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of thie centor; deriy setae ususliy slender, ruther hairlike but stout and spi;}e-
like in g few specles, abundant and closely crowded or very sparse. with deﬁm{e
truncate conleal basal eollars; bairs presest, few in number, wi''s hemlspheri-
cal to flat conical bases; pores grouped in fhe ventral abdominal ::gion to form
a definite ovisnc-secreting band. ihrough wliich may usually be found a number
of lairg, these oceurring in varying nuombers and sizes frvowm rare te very

Fiz. 110.—fccrya seychellarum, karva: A, outhine, dorsal snod vontral, GG I, an
enoa, X 115; C, kg, X 11G: D. ventrel cleatrix, X 330; E, enul tube, % 330
F, derm pores, X 1280; @, beak, » I115; H, thorncic and nbdominni spiraeles,
X 450; I, base of apical selo, X 630; I, abdominnl spiracie, X 1,280; XK, dorsal
halr, X 640 ; L, dorssl seta, X 650; M, ventrul metn, X 650

numerous and from small to Inrge, this ovisae band transverse and inest obvious
immediately hehind the posterior coxue; anal tube membrancus with a sitnpte.
relatively large, circulsr ring at inner end; ventral cieatrices rapging in number
from one to seven, the usual number three, #ll in a transverse row across the
venter of the abdomen immediately behind the genital opening. this row often
curved tovard the apices.

Preadul! female—~In gencral closely resembling the adult.
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Fre. 11k.—Icerya geychelarum, sQult male: A, antennz, X 30: B, claw, ® 120;
wlng. X 17:.6; D, hend, X 60; E, abdom!pal derm disk pores, 1,2&0; F, halter,
X 230, with detall of seta tips, X 830; G, apex of nbdomen, X €0 : H, second and
third antennal gegments, X #0; I, nbdomina] spirmele, X 530; J, penis sheath,
¥ 120;: K, outllne of oblong, unchitinized, middorsal thoracle area, X 230 ; L, leg,
b4 30;:\1 end N, blfurcate setne from leg, % 230; O, tubercie from hend, X 1,280
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Lérva~~Body broad elliptical; antennae stx-segmented, the apleal segment
strongly enlarged and bearing several long to very long setae; legs normal,
mostly relatlvely long and rather slender, claw slender, with denticle, claw
digitules extending beyond claw apex, slightly swollen or knobbed at tips; beak
very short and stout conical, one-segmented, with subapical group of blunt-
tipped or bifid setae; thoracic and abdominal spiracles, in general, as in adult,
that 1Is, the thoracic witk a bar, without pores, the abdominal simple, in two
or three pairs; dertn pores of a single type only, smail multilecular disk; body
setae of one general type, mostly slender, basal cellar stout eonleal; hatrs with
approximately hemisphericnl bases present; marginal setae definitely differen-
tinted, the apical setue, at the apex of the abdomen, In three or sometimes in
two palrs, if the last, due to reduction of the median pair of the three, {he
lgtera! setae along the body mnrgin anterlor to the apical distinetly differenti-
ated In size from these, each of these laterals sometimes accompanied by a
second seta of conslderable size; anal tube shorf, with a ring of polygonal wax
pores at its inner end, o ring of disk pores somewhat beyond these, and A more
or less distinet circie of disk pores around or near its external opening; with &
gingle clrcular, median, ventral clentrix.

Adult male—Of the usual elongate shape; head triangular in cutline apleally;
antennne 10-segmented, zll beyond the second binedose and each with two
whorls of setme; wings dark, the basal diagonal vein hardly reaching half way
to the margin; legs normal, slender, anterior femorn with bifurcate setse,
tarsus two-segmented, claw without denticle, claw digitules haivlike, tapering,
not attaining claw apex; only the apical pair of abdominal fleshy tnssels pres-
ent; penis sheath relatively stont and shori, slightly controcted before apex;
disk pores of the usual type, number of locull varying from a normal of four;
nbdominal spiracles s in other stages, that is, two or three palrs.

This is, on the basis of our present knowledge, the most widely
distributed genus in the whole subfamily. Presumably indigenous
species have been reported from the Mediterranean subregion of the
Palaearctic region {very possibly not traly indigenous); from the
East African and West African subregions of the Ethiopian region;
from the Indian (including Ceylon) and the Indo-Malayan sub-
regions of the Oriental region; from the Australian subregion of the
Aunstralasian region; from all four divisions of the Neotropical re-

ion, and from the Rocky Mountain subregion of the Nearctic region.

he records indicate a circumequatorial distribution for the genus,
with probable complete exclusion from natural occurrence in the
Palaearctic region and very limited occurrence in the Nearctic and
Australian regions. Quantitatively the Neotropical region sppears
to be the present center of natural distribution. .

Some careful and fairly extended work has recently been carried
out on the annual cycle of at least one included species, fcerya pur-
chasi, by Kuwana (108, p. 12) ; with this, under presumably optimum
conditions, three generations may be obtained annually. Probably
this species under less favorable circumstances, as well as most of the
cther species assigned here, agreés with the genotype in having one
generation annually, a fact shown in this same paper.

Although specimens of type ov other aunthentic material of well
over half of the included species and varieties have been available
for study, it has not proved practicable to form really satisfactory
groups among these species, and definite segregation of this kind
must await the collection of additional material, and particularly of
additional stages of species now inadequately represented.

From a study of specimens and literature, the following species
have heen retained in the genus, each having been described as or
being currently accepted 2s belonging to Icerya unless otherwise in-
dicated : aegyptiaca (Douglas) (39, p. 79), albolutea Cockerell (13},
brasiliensis Hempel (91, p. 370}, chilensis Hempel {95, p. 333, 857},




208 TECHNIOAL BULLETIN 52, U, S. DEPT, OF AGRICULTURE

colimensis Cockerell (22, p, 81), corticalis Vayssiere (170, p. 321),
Rave Hempel (95, p. 334, 358), formicarum Newstead (141, p. 169),
genistae Hempel 592, p- 18, 55), koebeiei Maskell (185, p. 184), lLit-
toralis Cockevell (14, p. 429) and varieties mimosae Cockerell (14,
p. 430) and tonilensis Cockerell (29, p. 81), longisetosa Newstead
5148, p. 165}, luederwaldii Henpel (93, p. 197), mazima Newstead
150, p. 301), maynei Vayssidre (170, p. 396), minima Morrison (732,
p- 64}, minor Green (66, p. 17}, montserratensis Riley and Howard:
(156};;. 99, 101), nigroareolate Newstead (161, p. 8), palmer: Riley
and Howard (756, p. 104), pilesa Green (64, p. 7), pulcher (Leon-
ardi) (111, p. 8) (described as Palacococeus), purchasi Maskell (721,
7. 221) and varieties citriperda Hempel (94, p. 112; 95 p. 331, 361),
crawii Cockevell (17), and maskelli Cockerell (11), rileyi Cockerell
(9, p. 15) and variety lerreae Cockerell (22, p. 82), schrottkyi
Hempel (91, p. 873), schoutedeni Vayssidre (170, p. 337), seychel-
farwm (Westwood) (173) and vavieties eristate Newstead (146, p.
17) and nardi Green (65, p. 441), splendida Lindinger (114, p. 85),
subandina Leonardi (112, p. 238), sulfuree Lindinger (114, p. 85)
and variety pedtersoni Newstead (151, p. 9), tremae Vayssiere (170,
». 344), and zeteki Cockerell (31).

Of the other species that have been described as Icerya and are
currently assigned to this genus, the following have been excluded:
euphorbiae Brain (3, p. 167} (~Steatococcus), Ayperici Froggatt
(55, p. 472) (status not certain from the description ), insulans Hempel
(96, p. 510) (status not certain from description), jacobsoni Green (68,
p- 816) (considered to represent a species of Crypticerya), natalensis
Douglas (38, p. 86) (=a species of Crypticerya}, poulistc Hempel
(95, p. 836, 360) (status not certain from description}, faunayi
Hempel (95, p. 340, 364) (status not certain from description). '

Some comparatively recently described species have been placed in
synonymy, these including three, candida Cockerell (27, p. 1£8),
croceq Green (64, p. 7), and okadee Kuwana (104, p. 178) as syno-
nyms of seychellarum (Westwood), and tongalla Green (64, p. 7) as
a synonym of acgyptiaca (Douglas),

The key that follows includes only those forms for which speci-
mens of the stage keyed have been available for study, is frag-
mentary in other respects, is distinctly. not based on a thorough and
critical study of the species involved, and at most will probably only
serve to indicate tentatively some of the groups of species to be found
within the genus. '

KEY TO AVAILABLE, SPECIES OF ICERYA
Adult female

. With two pairs of abdominal spiracles,

b. Derm setae consplenously blackish, hairlike, mostly grouped in cbvious clus-
ters; lateral ventral cicatricvs approximately cireular In shape, distinetly
smalier than the median; scervting a @istinet and conspicuous tribbed
posterior ovisac; dorsum mostly only thinly covered with secretion.

¢. Antennae normally 1d-segmented ; body, even at matarity, with n dorsat
eylindrical peneil of secreted wax koebelei Maskeil 36

* Bee Morrison and Morrison (148, p. $3) for some discussion of this specles. ‘The writer
vonslders it possible that the species may be based on an abnormal coleny of I. purchasi
a';l’:ne;tl;nel{ir :glthough Frogeatt (55, p. 471) reportg finding {t {rarely} uabout Sydoey, New
[lihhy nieA.
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c¢. Antennane normally 1i-segmented; body without middorsal pencil of
seeret’on . purchasi Muaskell
Including var. ergucii Cockerell # and moskelli Cockerell
bb. Derm setae nof blackish, less hairiike, and. while grouped, nof forming
coengpicuous tults; lateral ventral cicatrices elliptical or k diey-shaped,
approximating the medinn in size; body concealed beneath a Iarge loose
mass of white secretion, the ovisae not differentinted from this.
callitri {(Frogeatt)

ag. With three pairs of nbdominsal spiracles.

d. Derm dorsully, in addition to the usual types, with large, conspienous
“open-center " or ‘ besded-vim ™ pores, arranged in smal clusters
or It transverse rows.

¢. Large “ open-center " pores, very conspicuous, owing to small size of
body and presence of a blackish chitinized border around each,
thiz border frequently inelosing also & sete base or a mnuch
smaller mulillocular ¢isk pore, these lavge pores in clusters along

margin and in rows acress dorsal surface on whole body; with a

singte, medlan, circular, ventral eientrix {perhaps not constant) :

antennne norially nine-segmented or less.
pitosa Green ™ and sardéi Green
¢e. Large ** opet-center ” pores muck less conspicuous, owing in part to
larger size of body, in part to restriction in distribution, here
nceurring on the middorsal portion of the posterior abdominal
segments, but mmostly te reduction of blackish chitinized horder to

a very narrow band ; normally with three small, cireular, ventral

cicatrices ; normally with il-segmented antennae,

: seychellgrum {Westwood)

dd, Derm, while often showing distinet varintion in pore types, wlthout the
large “ open-center " or “ beaded-rim* type found in the preceding.

f. Ovisac band well developed, with pores und leng hairs or setue,
these numercus, appreoaching the pores in number, ai least in
the anferior median secltion of the band; antennae normally
nie-segmented hut variable.

g. Body selune few in number, mostly comspicnously stout, apices
of all except those around apal opening buntly rounded;
hairs in ovisac band large nnd stout, likewise biuntly rounded
at apleces frind Morriscn

#g9. Body setoe much more numerous and, although sometimes lurge,
proportionately much more slender, tapering uniformiv to
acutely pointed tlps; hairs of ovisae band likewise fapering

uniformly te acute tips.

. With a single, median, clreular, ventral cicatrix (colimensis
Cockerell is here regarded ss 8 synonym}.
palmeri Riley and Howard™
RE. With three chreniar ventral ecieatrices.

i. With stout blackish setae, ench with high conical basal
coliar, in the ovisae band; dorsal seiste all stout, blackish,
some rather large (Includes variety larrcae Coclerell).

: riteyi Cockevell **

1 While some of the dilfereices noted hy Ceckerel]l in describlng these two varletles
mppeat in microscopic mounts of cotype specimens of each, it has not proved possible to
determine thelr exact status from this material in the brief geriod evallable for a study of
f,he :::unhe.1 Probably critical breeding work will be required before definite conclusions can

o reached.

* Sce Green (65, p. 46-3143) for detniled discusslon snd claborate ilustrations of this
and the following species,

* Toese two species were separated by Cockerell on the basis of differences In the stout-
nesg of the larvel antenna, partienlzrly in the width of the fourth segment; measurements
made recently on cotype larvae of bofh species give identieal results, 25x, for the maxzi-
mum width al the fonrth segment ifnstead of 2ia for colfimensis opd 30s for pafmert as
glven by Coekerell, The larvae appeer to Le identical in nil other respects gs well.
Mounted adult femnles llkewise nppear to show no tangible differences, glthough the
aviliabie materlal f9 ilmited and not altegether satisfactory. '

“On the bosls of the material evallable for study, Including type lots of both species
and variety, the differences in the Jarval antennae, cited by Cockerell pa a basls for sepa-
rating the two, are nonexistent; the antennie of both nve of about equsl atoutnsss nnd the
second segment s slightly longer than the third in both, No cbvlous distingulshing char-
acters appear i the adult fewnle, although the setae in the varlety, lbeludirg those in
the ovisuc band, sppear o he somewhat less stout and somewhat lghter in color than
fit the type, but ne other differences hove beenr noted in the Umited material of the twe
that hae been examined.

T1205—28—14
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#i. Setae in ovisac band few, slender, this mostly with slender,
light-colored halrs having flat conical to nearly heml-
spherical bases; dorsal setae slender, not dark eolored,
net espeeially conspicuous littoralis Cockerell ¥
and varieties mimosae Cockerell and fonilensiz Cockerell

ff. Ovisac band often rather narrow, not particularly well developed,
anterlor median section without hairs or setae, or, if present
there, these relatively few, inconspicuous; sntennae normally
10-segmented o 11-segmented, but variable.

#. Dorsal and margina)l setae very sparse, short and stout at
bases, blackish, many almost spinelike; derm pores in
ovieae band and elsewhere, except in genital region,
small, simple multilocular diske with large, useally
indistinetly bilocular or trilocular center and from 6 to
1t loculi subanding Leonardl

ji. Dorsal and marginal setae more, and usunlly much more,
numeirons, slender, lighter in color; derm pores, in
many but not all species, showing an entarged form and
special type of arrangement and shape in the loculi.

k. With a single, larpe, median, elliptical, central cicatrix

(apparently constant in a series of specimens from

several localities) acgyptiaca {Douglias)

kiz. With three oy more clrcular to elliptical veniral cica-
trices (albolutes Cockerell uneertain, but distin-
guished from the preceding by ihe devefopment of
unusual pores).

L. Bize very large, mounied specimens about 14 mm.
long; dorsal surface, in addition to smail, usunlly
oval multilvenlar disk pores, with large circular
disk pores with normally six large loculi and much
smaller circular disk pores with about five loculi;
ventral cleatrices three, these very large, elliptical,
copstricted or asymimetrical ; forming only a pad of
gecretion beneath mazima Newstead

. Bize much smaller, length not over 8 mm. and usually
less; dorsal pore combinations not as in preceding.

#. Normally with three circniar to elliptical ventralk
cleatrices. .

n. Antennae normally 10-segmented {subject to varia-
tion} ; anterior median section of ovisac band
very narrow, bhardiy more than an irrepular
double row of small multilocular disk pores;
derm pores showing several minor variations
of the ordimary multilocular disk type, but
none differing comspicucusly from this either
in size or in intermal arrangement; the three
ventral cleatrives small, approximately circular

pulcher (Leonardi) and minor Green

un. Antennge normally 11-segmented (subject to vari-

ation) ; anterior median section of ovisac band

broader, mostly =zt least three or four pores

wide; derm in most of the following species

with some pores, at least, conspicuously differ-

ent from tbhe ordinary multllocular disk type

and Hs variations, these special pores often
larger and more conspicuous,

- & No morphological basia for meparatlog this species and its two verletlos hos been
dlecovered in either adylt females or larvoe; sinee the slight color diferences on: which
tl,:_ﬁr are based are hardly slgnifiennt, it seems probable that the three are identienl.

At Type specimens of minor and specimens belleved to be nulcher, on compotlaon, show
few even apparent differences, except thet pulcher hay a definitely Jarger number of small
dlak pores dorsally.
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o. Margin of body with & practically cortinuous
loose row of enlarged, circulur disk pores
having normaully six to eight large marginal
loculi and a large central eirculur disk with
erentlate margin showing either about 12 or
about 20 lobes, these apparently representing
finy loculi.

g. Derm adjacent to above pores with an occa-
sional still larger pore, each with large
biloeular or trilocular ecenter und usually
six rather lurge marginal loeuli introduced
between the lurge central lobes; large eir-
culur pores usually with eight loculi awd
about 12 to 13 lobes on central disk.

aibolutea Cockerell

pp. Large bilocwlar or trilocular pores uas de-

gseribed above wanting; large cireular

pores usually with six, sonetimes with

seven, loculi and the central disk with

about 20 lobes (based on specimensa deter-

mined by Newstead) .._sulfurea Lindinger.

eo. Margin of body without such entarged circular

disk pores, and with nothing exactly com-
parable,

. Dorsul derm with numerous, but not
crowiled, somewhat enlarged, circular
disk pores having small irreguiar center
and usually eight rather large radiating
loculi; no posterior ovisue, insect form-
ing o pad of secretion beneath body.

schroithyl Hempel
gg. No dorsal pores of the above desexibed
sort: with a distinet ribbed or fluted
posterior ovisac, =
montscrratensis Riley and Xoward
and brasiliensis Hempel ©
mm. Normally with five to seven circular to elliptical
veniral cicatrices.
r. With five ventral cicatrices, the outer

rr. With seven ventral cicatrices, the outer
small zeteki Cockerell

GERUS AULOIOERY A MORRIBON

("L T, B, and figs. 112, 113, and 114)

‘I'his genus was established by the writer (138, p. 22) in’1923 to
include the genotype, Joerya rosae variety australis Maskell, and a
newly described species, A. acaciae.

GENERI¢ CHARACTEBISTICB

Habit.—Living exposed on the host during growth, producing a marginal
fringe of secretion, and the whoie venter becoming somewhat coneave for the
reception of the eges at oviposition.

i Cotype speclmens of brogilfengis are larper than specimens of montserratensle, and the
tbhyec ventra) cleatrices nre somewhnt oval to elliptical; in montserratensis these are
? prgxilil‘lately clreular ; nt present the writer Is loclined to consider them as probebly

enticnl.

“ Except for the apparently consiant élference In the character of the ventrul clea-
trices, as Indlented, the series of specimens on which this is based, from Pannma, Trinidad,
and Tobege, seema jdentlenl, 1o structurn] charneterlstica, with speclmens of zetekf from
the Canal Zotc nnd elsewhere. Probably experlmental breeding wlll be necessary to deter-
mine thelr status with certainty, .
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Adult female—Elliptical; externally nearly to entirely naked above: derm
dorsally and at marging becomiug strongly chitinized and dark browu to
blackish at maturity, but with the midventral derii membranous; nntennse
10-segwented to 1l-segmented; legs much us in Iceryu; henk short cobical
cne-sepmented, with blunt-tipped., somewhat broadened, apical, sensory setae;
thorueic spiracles lurge, with bar; with the three posterior pairs of abdominal
spiracles, thiese simple, tubnlar; derw pores of the ordinary multilocular disk
type only, no speeiully modified pores present; derm setne stiff, sparse, longer
ant more numerous aleng body moergin; anal rube with a simple ring at inper
end ; with three oval ventral cieatrices placed close together,

Fio. 1172 —dwleicerye anstralia (cxeept A), adult female: A, acacige, outline of body,
ventral, X 3.5 B, derm digsk pore, surface and sectjon, X 1,500 C, thoracic
apiraele, X 230; 13, abdominal spiruele, ¥ H00; B, derm sets, ¥ 300:; IN, various
sarts of derm disk pores, » 1.500; &, lep, X 57.5; H, beak, X 230: I, ventral
diek pores from area of vapmal opecing, X 1,500; J. antenna, > 57.5

Larva.~—Somewhat ovoid, hrouder anteriorly; antennoe gix-segmented, resem-
bling those of Icerya; legs as in Iecerya; beak one-segmented, short conieal
us in Icerya; thorucie spiracles with bar; abdominal spiracles minttte, three
puirs as in adolt; derm pores of the ovdinary muttiloeniar disk type ouly ; some
derm setae quite small and inconspicuous, others very much enlarged und ex-
tremely promirnent, the tips not nente, these including the two murginal and four
to six dorsal rows; apical setsr of norian! form, elongate, slender, in three
raira, with the inner two setne mors or less reduced, giving in one species an
appearance of only two pairs present; anal tube with polygonal wax pores
ih and at inver end, and with ring of disk pores at mouth as in Icerya; ap-

parently by ventril cleatrix in genetype, n single much reduced one In other
species,
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Aduli male-—Very simitir to thig stage in Iceryz ss far as known, Some
structural chuaracteristios exhibited on the ccecompunying plate.

The two included species, which are described in tome detail in
the paper in which the genus wuas erected. offer some obvious con-

M

Fia, 113.—4 eloicorpg vustroliz, Inrva s A, outhioe, dersn) and ventral, ¥ 570 B, leg,
» 115: C, claw, ¥ G40; D, derm seta, x 115; E, teleuspldate zpex of derm seta,
» 1500 K, thornclc and sblominal spirmeles, » 230; G, beak, »x 115; H,
abdominal spiracte, X 1,500: I, anal tube, X a30; 3, nnai ving diak pore, X 1,600;
K, ventral disk pore, X 1,500; L, dorsal diek pore, X 1,500; 3L, antenne, X 1135

trasts, but appear to be close enough to permit their association in
s single genus. They may be very readily separated in the first
Iarval stage by the character of the apices of the enlarged setne, the
tips of these in australis being tricuspid, while in acaciae they are
bluntly rounded.
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The known distribution of the genus includes the continent of
Australia only.

No information is available regarding the life cycle or other
biological characteristics of the included species. It seems probsble
that there is only 2 single generation annually.

‘GENUS STEaTococcus FERRIS
(Pl T, F, and 8gs. 113 nud 116)

This genus was established in 1921 by Ferris (59, p. 69), who
definitely designated the species originally known as Palecococcus

Fig, 114 —Aploicerya anatrolis, aduit mmle: A, penls sheath, X 115: B, leg, X §7.5:
(},‘(, ?sgcg of ubdomen, X 57.5; D, wing, x 30; E, antenns, X 57.5; F, bead outline,
£y

morridli Cockerell (30) as its type, and included with it the species
previously known as P. mewmicanus {Cockerell and Parrott) (15,
% §), P. pluckeae {Cockerell} (70, p. 202), Steatocoeccus tabernicolus
‘erris (52, p. 70), and P. townsendi (Cockerell) (10, p. 201), all de-
scribed from the Southwestern United States and northern Mexico,
The present writer later assigned P. nudatus (Maskell) (128, p. 405)
from Australia to the same genus, and a study of cotype snd other
specimens shows that P. theobromae Newstend (147, p. 154) and
{cerya euphorbiae Brain (3, p. 167}, African species, may also be
mcluded here, and P. dymocki Froggatt (56, p. 36), another Aus-
tralian species, and finally a recently described species from New
Guinen, 8. samaraius Morrison (136, p. 109).%

“Acl:or(!lng to Vaygsidre (170, p. 87}, who s examined specimens, Palaescsocus
fautf{rrltw Newstead (54, p. 6) and Aspideproctus gowdeyi Newstead {13, p. 117) belung
n thls genus.
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GENERTQ CHARAOTERIBTICE

Habit—-Living exposed on the branches of the host during the growlng
period; eggs deposlted within & large internnl marsupium having & median
ventral opening. .

Fig, 130.—Stetocooc s morpilli, adult femasle; A, outline, optleal section, x T7.5:
B, base of largest :ype marginae] metn, X 650; O, besk, x 60; D, leg, X 60;: E.
dorsul derm pore, x 4503 I, anterior, and @G, posterlor, thoracie splracles, x 60:
H, nbdominni spleacle, » 120; I, abdominnl epirgcie and adjacent derm pores,
# 89; I, veotral clentrices, W 30; K, antenna, » 40; L, disk pores from mar-
su?lal baggé ¥ 050; M, dotsal derm seta, X 650; N, body bair, X 650; O, bhody
Befa, X 6D

ddult female—Body externmlly with more or less secretion, this varying
in quantity from small rounded tufts ranged in longitudinal rows to a fairly
dense and uniform, more or less pintelike coating cempletely concealing the
derm; body oveid in shape, distinctly brondermed bekind, with n marsupial
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opening of varying shape ventrally immediately behind the posterior legs, this
serving a4s a passage between z delicate internnl marsupinm, often filling the
greater part of the bedy, and the exterlor; derm mostly remaining mem-
brunous, in some species becoming more or less chitinized at maturity ; antennge
normally S-vegmented to 1l-segmented, of the usual iceryine type; legs very
stmilar to those of Icerva, the parts with relatively few setae, claw without

J

———=K

Fra. 118.—Steatococens moreilliy larva: A, outline, dorea] and ventral, X @0: B, beak,

115 C, venteal cieotrlx, X 330; D, abdominal spiracle, X 1,§80; H, thoracic

and nbdowmioel spiracles, X 460; F, dorse] &od ventral derm disk gores, > 1,280,

G, ungl tube, X 330; H, base of merginul sctn, X 650; I, ventral seta, X 650
J, dovaal holr, ¥ 400 K, dorsul sety, » 630

depticle, claw digitules usualty at least slightly exceeding the apex of the claw
and faintly enlarged at Lips; beuk quite short conmical, one-segmented, with a
very faint suggestion of a joint close to base in some species; thoracic spiracles
with bar bst without pore cluster ot opening; with three posterior pairs of
simpie tubulnr sbdominsl spirucles; derm with pores, the numbers showing
much: variation among the species, these pores varying somewhat in type, but
in general resembling the sorts found in Icerya and lacluding, in sll the
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species, rather small multilocular disk pores with oval, triangular, eircutar, or
vlougate centers and about nine Joeull, and, in some species, a distipetly larger
open-cetiter type with six loculi, or a still larger type with triangular centers
and six much smaller loculi arrgpged in palirs; derm setae with the msual
basal collar ug in Icerya, varying from slender, hairlike, to quite stout and
spiuelike, from pale in color to blackish, from relatively very sparse to relatively
very gbundant; halrs less numerous, slender, with hemispherical or conical
bases; anal tube with & slmple ring at iuner end, the opening always sur-
rounded by o more or less conspicuously developed cluster of setae and pores;
ventral clcatrices varying in number from one to three, and in shape from
cireutar to elliptical or somewhat kidneylike.

Preadult female—Not nvallable for any of the species.

Larva—Elliptical in shape; antennae six-segmented, the apical much the
longest, but only a little enlorged; legs rathier slender, muck as in Icerya:
beuk very stout conicnl, with binnt-tipped sensory sette; thoracic spiracular
ber mostly slender; abdominal spirscles very small, simple as in Icerya:
derm pores of the same general type as those described gs characteristic for
the adult stoge, but smuller; derm setre varying from quite large and stout
to quite swnall and slender, but the apical setne always i three definitely
recognizable pairs, the middle one on each side alwanys iarger and longer, the
other two vurying from quite short and i{nconspicnons to nearly equel in length
to the middle one, the lateral marginal varying considerably in conspicucusness ;
unal tube present, with & band of polygonal wax pores at inner end and n
disjointed ring of disk pores at the opening; with n single, median, veptral
cleatrix.

Adult male—Unknown,

As already indicated in detail, the distribution of the species here
included covers the Rocky Mountsin subregion of the Nearctic re-
gion, the Austro-Malayan and Australian subregions of the Aus-
tralasian region, and the West African and South African subregions
of the Ethiopian region, a rather disjointed association, which sug-
gests that & more coinplete segregation of the three elements included
m the genus may be more nearly correct than the present arrange-
ment,

There seems fo be no precise information of any sort available
regarding the life cycle of the members of this genus. Very prob-
ably one generation annually is produced.

The included species available for examination may be separated
very readily on morphological characters into three definite groups,
which are also separatecf geographical segregation. The key
whick follows will serve botg to separate and to characterize these
three grou%:as, which possibly are entitled to the status of subgenera.

Except for the species memicanus, which is amply characterized by
having an abundance of blackish dermal setae, the North American
species are very difficult to segregate from one another, and no posi-
tive recognition characters have as yet been established, possibly be-
cause of the limited quantity of material thus far available for study
purposes.

The following tentative key to the adult females of this genus is
offered in the hope that it will be of some assistance in differentiating
the species, although it will hardly be wholly satisfactory, since there
are probably some still undescribed forms in the southwestern part
of the United States.
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KEY TO GEQUPH AND SPECQIEH OF BTEATOCQCCUS

Aduli female

a@. Marsupial opening with & complete circular to oval chitinized ring; derm
' pores of the one {ype only, small muliilocular disk, with circular to
elopgate centers; (North American) (Group1)
&, Body setne relatively very nwinerous, crowded, biackish in colow:
mericanus (Cockerell and Parrott)
b4 Body setae relatively much less abundant, not blackish or erowded.
¢. Body almost wholly destltete of setae, only a few along margin,

around anal opeuning, ete., remaining__________ tabernicolug Ferria
cc. Body sctae more numerous and more widely distributed, but not
consplcuous.

o, All body zetne stout, many almost spinelike._maorrilli {Cockerell)
dd. Body setae more slender, hairlike (plucheee Cockerell appears
tobegsynonym) townzendi {Cockerell)
aa. Marsupial opening ring fncompletely chitlnized anteriorly, its shape vary-
ing, but not completely circular or oval; dernt with some pores of larper
size and specialized type; (not American),
e. Derm with large and conspicuous * open-center ” pores pres-
ent along marging of body at least; {(Austraiasian).
(Group 2}
f. With a middorsal longitudinal cluster of large “open-
center ” disk pores; ring of marsupial opening wholly
obliterated in front, the chitinized posterlor section
gsemicireular to somewhat elongate half-oval
nudatus {Maskell)
#f. Clusters of large * open-center ™ pores present along the
body margin only; ring of marsupial opening large,
elongate to half-eval, completed aunteriorly not by a
chitinized band but by a narrow band of disk pores.
samargiug Morrison
eg. Derm without large and conspicuous “ open-center' pores,
only one type, circular with trilocular center and six or
more loenli usually in paira or groups, this type large or
small; {African) {Group 3)
¢. Marsupial opening transversely hatf-oval, incom-
plete anteriorly; disk pores small.
euphorbiee (Brain)
gy. Marsupinl opening triangular with closed apex
posteriorly and lateral wings anterlorly; derm
disk pores very large and consplencus.
tkeobromae (Newstead)

LIST OF GENERIC NAMES ASSIGNED TO THE
FAMILY

A Dist of the generic names previously published in this family is
given in Table I, together with an indication of the present status of
each, so far as this has been determined.

At least one stage of some species of every genus no? marked with
an asterick (*) has been examined; no examples of any stage have
been available for the starred genera,




Panie 1.—List of generic names assigned to the family Margarodidae

Name

Author

Distribution

Qenotype

Current status

Assignmient in this bulletin

Americoccus ...
Aspidoproctus. ...
Auloicerya
Callipappus. .
Clypeococeus
Cockerellella,...
Coelostomidia..
Coelostoma.....
Crossotosonia
Crypticerya_.._
Cryptokermes. .
Drosicha......... .

(Ireenncoccus
Greceniclia. .
Guerinia._...._.....

Gueriniella.__..._..

Lophococeus..
Marchaling

Margarodes__...._..

Matsucoecus
Mimosicerya_ .. ...
Monophiebidus
Monophleboides_....
. Monophlebulus
*Monophlebus..
Neogreenia...__
Neomargarodes
Neosteingelia

*Newsteadiella. ...

o Cockerell___ cc...

. Signoret._.
: Cockerell.

.i Signoret

- Morrison.
.. Cockerell

-| Mac@Gillivray. ..--

MacQillivray
Newstend
Morrison
Guérin-Méneville.
Newstead.oooocaooo
MacGillivray

Maskell..
Douglas. .
Cockerell_
Heémpel..
‘Walker._..

dOmieeaane -
‘Targioni-Tozzetti

Fernald.. .
Morrison._...
Green..._.

do....

% Vayssiére
! Quilding

Cackerell.._....<.-~

Qi mmm ===

Morrison_:_._ -2~

Burmeister_.____--

California....... emnmdman

Philippine Islands
New Zealand

Ef;y{n’ -
Florida, Caribbean region...

Brazil, Mezico

Eastern and southeastern
.»é[sia and adjacent islands.

Matsucoccus fasciculensis Herbert ...

Walkeriana pertinax Newstead ___.....
Icerya rosae var. australis Maskell
Callipappus westwoodi Guérin..
Icerys hempeli Cockerell
Monophlebulus townsendi Cockerell. .
Coclostoma zealandicum Maskell

Crossotosomay aegyptiacum Douglas...
Icerya rosue Riley & Howard
Cryptokermes brasiliensis Hempel
Drosicha-contrahens Walker

region.

Lesser Antilles to world-
vide

Nietnera,

wide.
Japan, United States.... ...
Brazil

Aspidoproctus cinerea Green..
Dorthezia seychellaniin Westwood
Sasakis quercus Kuwana. ..
Walkerfana poleii Green... ...
Monophlebus fuscipennis Burmeist
Coceus axin Llave

Llaveia axin of Cockerell (not Llave)..
Lophococcus mirabhilis Cockerell
Monophiebus helienicus Gennadlus. ..

Margarodes formicarum Guilding.. ...

Xylococcus matsumurae Kuwana
Icerya hempeli Cockerell

Monophlebidus indieus Morrison

Monophlebus gymnocarpi Hall . . -
Monophlebus fuscus Maskell.__.......
Monophlebus atripennis Burmeister__

-} Monophlebus zeylanicus Green

Neomargarodes erythrocephala Green.
Neosteingelia texana Morrison

Icerya formicarum Newstead
Nietnera pundaluoya Green.

Américoccus
Aspidoproctus
Aulolcerya._..
Callipappus...
Clypeococcus.
Cockerellella. .
Coelostomidia. ...
= Coelostomidis..
=TCOrY8 cosoreannn
= Palacococcus. .«
Cryptokermes
Drosicha,

Drosichiella
Drosichoides. .
Greenacoceus..

Giteriniella
Hemaspidoproctus;
Teerya.. o ocoo .
Kuwania
LubiQproclus

= Matsucoccus (Tribe Matsucoecini).
Aspidoproctus (Tribe Monophlebini).
Auloicerys (Tribe Iceryini).
Callipappus (Tribe Callipappini),
=Mimosicerya (Tribe Coelostomidiini).

.1 =Drosicka (Tribe Drosichini).

Coelostomidia (Tribe Coclostomidiini).
= Coelostomidia (Tribe Coclostomidiini).
=Icerya (Tribe Iceryini).

=Crypticerya (Tribe Iceryini). X
Cryptokermes (Tribe Coelostomidiini).
Drosicha (Tribe Drosichini).

Drosichiella (Tribe Drosichinf).
Drosichoides (Tribe Drosichini).
= Drosicha (Tribe Drosichini).

0.
= (ueriniella (Tribe Iceryini).

QGueriniella (Tribe Iceryini). X
Hernaspidoproctus (Tribe Monophlebini).
Icerya (T'ribe Ieeryint).

Kuwania (Tribe Kuwaniinf).
Labioproctus (Tribe Monophlebini).

=Py

=Aspidoproctus...
Marchaling

Margarodes

Matsucoccus
= Palaeococcus or |
Clypeococeus. ¢
Monophlebidus...
Monophleboides. .:
Monophlebulus.._!
Maonophlebus.
Neogreenia..._...
Neomargarodes. ..
Neosteingelia

Newsteadiella.
Nietnera

= Pal necus (Tribe Monophlebini).
Llaveia (Tribe Llaveiini).

Llavelella (Tribe. Llaveiini). .

= Aspidoproctus (Tribe Monophlebini),
Marchalina (Tribe Marchalinini).

‘Margarodes (T'ribe Margarodinl).

* Matsucoccus (Tribe Matstcoceini).

=Mimosicerys (Triba Coclostomidiint).

Monophlebidus (Tribe Monophlebini).
Monophleboides (Tribe Monophlebini).
Monophlebulus (Tribe Monophlebulini).
Monophlebus STribe Monophlebini).

.i =Tribe Kuwanlini (gencric status unsettled).

Neomargarodes (Tribe Margarodini).
Neosteingelia (Tribe Kuwaniini).

Immature Icerya probably (Tribe Iceryini).

| Nietnera (Tribe Monophlebini).

EVAIGOUVOUVIN X'HIINVA dINQ00 30 NOILVDIAISSVID -
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TABLE 1.—1List of generic names assigned to (ke family Margarodidae—Continued

Nama

Nodulicoccuss. ...

Ortonia. iiooneoiuin
*Palaeococcus. . . ...
‘Paracoelostoma... ..
Parpgroonia...... -
Perissopneumon.. ...
Platycoelostoma.._..
Porphyrophora. ...
Proticerya. e
Protortonia.........
Psoudaspidoproctus

Sasakla.. .oilieeens

Autnor

Distribution

CGonotype

Current status

Assignment in this bulletin

i
Mortison...oo.... L AUStTalita e i aennas

Slunoret........ ama
. R UL LS T o DO s
Morrison........ ..}

Cockerell. ... ..
MacGilliveny, .o
Newitead
Cockerell .. _.... .
Townsend

Morrlgon.... ...

Sphaeraspis. ........{ Gi

Steatococcus....vuns

Steingelis..... veeeun
Stigmacoeens. ... wn
Stomacoccus. .. ...
*Tessarobélus...... ..

Ultracoelostoma.. ..
Walkeriana.........
Warajicoccus........
Xylococeulus. i
Xylococeus.

Cockerell..........
Signoret.o...uavnan
Kuwana. . .

Morrison.

W eiaaanacansna

Mexleo, Central America. ..

Neotropieal
Coylon.. ,cnuoninen

India and adjscent ...
New Zealand

| D13 E4 7oL FO RPN
Bouthwestern part of United

States and Mexico.

Maxico and Cenirnl America

Afriea. oo cinnnenes hmnman

Japan
South Africa... o
Southwestern part of Unlted
States and Moexico, Aus-
tralia; Africa.
Europe....... PO
Brazil oot hrasanan P
Chalifornia. ..
New Caledonia

New Zoaland .o evae.oe,uca .
Coylottaceans..x

Palaearctie .. .. [, —m

Monox)(h!obus crawfordl  var. levis : Nodulicoceus.
Maskell. i

Ortonia bouvari Signoret......covue. -
Monophlebus fuscipennis Burmelster .
Paracoelostoma peruviana Morrison_..|
Monophlebus zeylanicus Green.......
Perissopneumon ferox Newstead......
Coelostoma compressa Maskell..

Not cortain. .o cereennion.

Icerya rileyt Cockerell.......

Ortonia (Protartonia) primitiva 'l‘own-1

send.
Aspidoproctus hyphaeniacus Hall

Sasakia quercus Kuwana.
Sphaeraspls capensis Giard:
Palagococcus morrilli Cockeretl

Stoingelin gorodetskin Nassanow ... ..
Stigmacoccus asper 1empsel.__
Stomacoccus platani Ferris wvman
Tessarobelus guerinii Montrouzier.....

Coolostoma nssimnile Maskell__.._.....
Coceus lloriger Walker. ... .couecauns
Monophlebus corpulentus Kuwana. ..
Xylococeus betulae Pergande. ... -

Xylococeus filiferns Lw . ...... PR &

i =Llavela.........

Palaeococcus

Parecoeloztoma. .,
=Negogreonia......
=YJtigmacoceus....
Platycoelostoma. ..
=Margarodes.....

: =leorync..... ...

=Llavein..... e

Pseudaspidoproc-
tus.

=Kuwania........

= Margarodes
Steatococeus.

Stelngella
Stigr

Nodulicoceus (Tribs Monophlebulini).

=1,lavela (Tribo Llaveiini).

Palneococcus ('T'ribe Monophlebini).
Paracoelostomn ('Tribe Coelostomidiini),
="Trihe Kuwaniini (generic status ursettled).
= Perissopneumon (T'ribe M onophlcbinl}.
Platycoelostoma s’l‘rlbo Platycoelostomini).
=Margarodes (Tribe Margarodini).

=Icerya (Tribe Iceryini).

=Protortonia (Tribe Llaveiin),
Pseudaspidoproctus (T'ribe Monophlebini).
=Kuwania (Tribe KEuwanlini),

=Margarodes (T'ribe Margarodini).
Steatococeus. (Tribe Teeryind).

Steingelia (T'ribe Steingeliini).
Stig 15 (Tribe Stigmacocclui).

Stomacoccus
Tessarobelus. ...

Ultracoolostoma...
Walkeriana. ... .
Warajlcoceus
Xylococeulus
Xylococeus

Stomacoceus (Tribe Steingeliini).

Tessarobelus (T'ribe ? Monophlebulini, status
uncertain). )

Ultracoelostomn (Tribe Coelostomidiing).

Walkeriana (I'{‘rihe Monophlebinf)

= Drosicha (T'ribe Drosichini),

Xylococeulus ('Tribe Xylococeini),

Xylococeus (Tribe Xylococeint).

022
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CLASSIFICATION OF COCCID FAMILY MARGARODIDAE 221

LIST OF SPECIFIC NAMES ASSIGNED TO THE
FAMILY

Table 2 gives a list of the species names previously published in
this family, together with an indication of the present status of each,
so far as this has been determined.

Some stage of each species marked with an asterisk (*) has been
examined during the course of this work.




TABLE 2.—Ldst of specific names assigned to the family Margarodidae

Original species name.

Author,

Distribution

Original generic assignment

Current generic and specific
assignment

Generic and specific_assign-
lmgnt according to this bul-
otin

‘a\bmhnmi

acaciae. .
*acalyptus
adipofera._
*segyptiaca.
*africana..

Dondé Ruiz

South Africa.
Idaho

Mexico.

Douglas
Ne»\(‘i&stead

Egypt, India
Kilimandjaro_... cee
German Southwest Africa..

Burmeister.

atripennis

Maskell

' Steatococcus. ..

*australe

Llaveia
Auloicerya.
Monophlebus...
Matsucoccus. .

Crossotosoma.
Walkeriana__.
Monophlebus.

Llaveia
Aulojcerya..
Monophlebus.

.| Matsucoccus. ..

Llaveia axin_._

W nlkerinna

Aspidoproctus.
Porphyrophora
Stigmacoccus
Ultracoelostoma .
Monophlebus.._
Coelostoma
Ioeryn

Pergande.

Newstead
Signoret.

Vayssiére

Coce
Ié{ouoph]ebus- -

QCCcUus.

~-do.
Philippme Islands
Eastern part of United States.
Gold Coast

Marchalina
L

Xylococeus
Palaeococcus

Aspido roctus
Cryptokermes

Palaeococcus.

Aspidoproctus
Cryptokermes

‘Walker,

Green

Fuller.

England

Australia
2

Westwood
Newstead

Algeria,

Linnaeus,

Newstead

Stl Eustatius, Lesser Antil-
Nigeria

Monop eb"=

Jeerya

Margarodes. ..
Palaeococeus.

Steingelia gorodetskia...
Callipappus

Drosich

Margarodes
Coccus.

Margarodes
Llaveia

Pal

Pal
r

Australia.

Llaveia,

Llaveia,

Icel

Icerya.

Phillgpine Islands....
Sout

carinatus.
088180 ¢ v v et e,

Giar
Lindinger.
Laing, nomen nudum.......

German East Africs

rya.
Margarodes (Sphaeraspis)_..
Lo hococcus

verwrvoreprrrvares ey r nuaa

Aspidoproctus-',...........

Margarodes.
Lophococcus.

ee  wwevesoverivrrebivevevioey

_| Llavel

Crypticerya.
Auloicerya.

? Pseudaspxdoproctus
Matsucoccus.

Llaveia axin.

Icerya.
Pseudaspidoproctus.
?: possibly Monophleboides.
Icerya albolutea.
Xylococens jJaponicus.
Xylococculus,

- preadult Aspidoproctus.

ct. (See Vayssiére, 170.)
Aspidoproctus.
Margarodes hamelii.
Stigmacoccus.
Ultracoelostoma.
Monophlebus.
Cal]|pappus
Auloicerya.
Llaveia.
Llaveia ? axin,
s axin.

7.

Drosicha,

Xylococculus,

Crypticerya (Vayssiére, 170).
Llaveia.

Aspidoproctus.
Cryptokermes..

Icerya.

Margarodes.

%'te]ilngelia gorodetskia,
allipappus.
Drosx%?m
Margarodes
Protartonia,

Crypticerya (Vayssidre, 170)..

Iceryn seychellarum.
Margarodes.
Aspidoproctus.

(?: See Vayssiére, 170),

(ddd
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championi..
chilensis. ..

‘compressum. -
congolensis.
*contrahens..
‘convexus....
*corpulentus.
corticalis.
*crawfordi..
scrawfordi levis. .
*crawlordi pilosior_
*crawii, purchasi
cristata, seychellarum

digitifrons_.
dorsalis, axin.

fabricii.
farinosus..

genistae
ghesquierei

Hempel
Cockerell.__.
Grmn

Maskell
Vayssiére...
Walker

Belgian Congo
North China

Morrison...
Kuwana.
Vaygsxere_

do
Cockerell.
Newstead...

Fabricius. .
Vaysslére.
Froggatt. ..
Vayssiére...

Japan
Belgian Congo
Aus&ralis

Palaeococcus
Monophlebus_.

Palaeococcus.

Aspi doproctus
Drosicha. ...

Algeria

South Africa
Cay

. Belgian Congo,.. -

Monophlebus. .
Chironomus... .
Monophlebus.
Palaeococcus..
Aspidoproctus-
Neomargarodes. .

do
Icerya seychellarum._
Monophlebus

“| Aspidoproctus....
_| Neomargarodes

Icerys.

Steatococcus (Vayssiére, 170).
._Javenini genus uncertain,

He indoprmtus
eerya

| Wwakerias.

Monophlebulus.
Platycoelostoma.
Aspidoproctus,
Drosicha
Perissopneumon.

. Drosicha.
-t Toerya.
Monopkiebulus.

Nodulicoccus levis.
Monophlebulus pilosior.
Icerya.

Do.
Icerya seychellarum.
Drosicha,
?

Llavela ?axin.

Llaveia axin (V ay351ere, 170).
Steatococcus.
Aspidoproctus.

Neomargarodes.
Steat:

%spidoproctus

Monophlebus
Callipappus_
Matsucoccus...

h
Monophlebus.
Xylococeus. ..

Porphyrophora..
Mo:(xiophlebus...

~| Monophlebus dubius Fah.

Callipappus
‘Matsucoceus..
Stigmacoccus
Icerya minor Green

?Monophh,bus

-1 Margaro:’::s polonicus.

?Monophiebus

= Monophlebus

Monophlebulus
Margarodcs

TIce
Aspldoproctus. resvenaeceen

Hemaspidoproctus,
Crypticerya.
Monophlebus dubius Fab.
Callipappus.
Matsucoccus.
Perissopneumon.

?Icerya minor Green.,
(See ‘Vayssitre, 170).
Xylococeus.

Icerya.

-1 Walkeriana.

Margarodes.

-} ?Icerya.

?Pseudaspidoproctus.

=N argarodes polonicus.
Pseudaspidoproctus.
?:perbaps Walkeriana.
Palaeococeus.

.| Monophlebulus,

Margarodes polonlcus (Lin-
dinger, 118).
Icerya.
Aspidoproctus.

AVAIFOUVOMVIN XTIV dIO000 d0 NOILVDIAISSVIO
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TABLE 2—List of specific names assigned to the family Margarodidee—Continued

Original species name

Author

Distribution

guerinii._

gymnocarpi...

*hirsutissimus
hirticornis

*howardi. ...
hyperici

Newstead-
Lindinger.
Nassanow_
Newstead.__

Brandt..
Genngdijus.
Cockere]l,.

*hyphaeniacus.....___.._.. Hall__
illigert

*immane

*iacobsoni
japonicus
‘koebelel

{ttoralis mimosae..
fttoralis tonilensis.

pae.
*mangiferas, stebbingii.._.

Bempel. _
Cockerell

Colemsan

Nigeria
German East Africa.
Europe
Uganda

Egvp
Tasmania

Original generic assignment

Current generic and specifie
assignment

Qenerie and specific assign-
;ntt;nt according to this bul-
etin

Aspidoproctug
Lophococeus..
Steingelia..._
Aspidoproctus

Margarodes
Tessarobelus

Monophlebus
11 l

Coci
Monophlebu -
Tcerva.......
Margarodes.
Monophlebus

Aspldoproctus
Monophlebus

Brazil
Philippine Islands. . ..
California. ...

Kylococcus

India

_| Monophlebus

Margarodes
Pall:ieocmcus

Margarodes
Monuphlebus

Margarodes
?Palaeococcus.
Monophlebus
‘Warajlcoccus
Icerya
Labloproetus
?Monophlebus

Callipappus
Margnroges
Monophlebidus

Xy]ococcus
Icerya....

Aspldoproctus

Stelngcha
Ste;agt)ococcus. (Vayssidre,

Margaro

? Monophlebulim status un-
certain,

Monophleboldes.

Drosichoides.

Margarodes.

Marchalina.

Mimosicerya.

Margarodes.

Au]oicerya acaciae (in Vays-
sidre, 17

.%\Iargarodes

?:perhaps Monophleboides.
Drosicha.

Pseudaspidoproctus.

7 Monophlebulini, genus un-
certain,

Callipappus.

Margarodes.

%\{onophlebldus.

Crypticerya,
Xylococcus.
Icerya.

Do.

Drosicha.
Nodulicoccus levis,
Drosicha townsendi.
Ieeryl')n.

Do.
Drosicha townsendi.
Mus

Drosicha mangiferae.
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*margarotes

*maskelli.

“miaskeili, purchasi.

*matsumurae.. .. e
“mavima_
‘maximus

Burmeister......... -

Lesser Antilles

inn

Coclfiemn

Newstead.
Lounsbury.

VAYSSIBC. mims e naloonons
Silvestri__.

Morrison

Cockerell

Morrison....
Cockerell.
Vayasi®re.. ...

California

t
Rhodesia,
Africa.
?eigmn Congo . e

Southeastern United States..
Mexico

OESIGR [ O

Ao i.do...
French West 2

Cockerell

napiformis
*nardi, seychellar
natnlensﬁ-,. a——

newsteadi.

nigroareolata

'nctocuudmu, stcl)bmgl
okpdae B e

pattersoni, Salfurea .

pemsﬂ- ——

*pertinax.__.______i___.._..
*peruviana.
*philippinensis
?;)}))'llalltlli-

hd 111 (1L RN

Morrison
Green

Mexico
Argentind
India

! Porphyrophora
" Monophlebts .

| Margarodes formicaram.

Teeryn
.\ylocﬁccns

CGerman ~ Enst | 4

: Ortoma ..... -
i Cryptokermes
Crypticerya.

Liaveia...
Cryptokermes,
Paiaeococeus
Aspidoproet

Cockerell..

Riley and Howard
Cockerell
Kuwana.
Green....
Douglas.
Wewstead
Brain...
Green.._
Newstead
Hempel..

NI TSI

German Sonthwest Africi..
West Indies_.._.

Arizona__.

Japan.__

Cuylon..

Natal ..

Nyassalan

Sauth Afriea..

Uginda
B 5\71]

Maskell..
Morrison.
Green. ...
Kuwsana

< Green

Cockerell
Newstead ..

Australia.. ..
Indin_._
Philippine Istands:
Kilimandjaro

India:...

Vayssiére.
Lindinger.
Newstend

Newstead

! Morrison.

Green....

do,
Alﬂ\k«\!l

i Morocco

German Tast Afri
Gold Const.
Brazil

Philippine Islands

! Ceylon, Indin___

New Zealand _. .

Do- . .
N T | S I\ 11

Aspidoproctus
Margarodes __

ela
Monophlehus.._
Icetya.
Walkeriana_ ...
Drosxchn

Walkeriana
Paracoelostoma. ..
Monophlebus_ ...

Coelostoma, - caoy..-
Monophlebus. .. ..

Teerya.
-.do.

Steatococeus .

! Xylococens: .

Drosicha.
Icgrya.
Matsucoceis,

t Ieerya,

i Aspidoproctus.

{ Icerya.
Margarodes.

: 0.

i Llavela,
Cryptokermes.
Bteatococeus.
Aspidoproctus.
Icerya.

Do.

Do.
Aspidoproctus.
Do.

Ieerya.,

Steatococeus.
?Xylococeus.
icerya nardi.
Qrypticerya.

Aspidoproctus. ..o ool
Margarodes

Monophlet;us-

. Palagococeus

: Monophlebus

fcerya seychellarum

' Walkeriana

{ Aspidoproctus
' Paracoetostoma..
i Monophiebus.

Aspidoproctus.
Margarodes.
Neomargarodes.
Ieeryn.

?

Steatococeus.

Llaveia. i

Drosicha mangiferae,
Teerya seychellarum,
Walkeriana.

Drosicha.

2: perhaps Aspidoproctus.,
Icerya,

Margarodes.

Do,
Aspidoproctus.
%cerya.

Margarodes

Mnrgnrodcs polonicus (Lin-
dinger, 113).

Aspidoproctus.

Paracoelostoma.

Drosicha townsendi.

_| Drosichiella,

ccr
ﬂastomxdia.

X Nouophlehulus pilosior,
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Original species nanie

TABLE 2.—List of specific nanes assigned to the family Margarodidae—Continued

Author

p\mvntuo, primitiva. ...
ni -

*pinicola.

*platani.. .
pluchmw ‘Townse
*poleli

polonicus..

primitiva pln'cutuo,-
*pulcher,
*pundalucya.
*purchasi
purchas
*purchasi
*purchas
*quadricaudatus. ...
*yuereis,
Do..
rmhloni
‘rlle

IR EE]

‘rosue australis_ . .
rosue mexicanus.

rubl lnosus,-

é\'ewstcml.._.... venemame e
Kuwanit, ...
Porris...... -
Cockerell...

Linnneus....

Townsend.
Newstend.

Hempel

Distribution

Jamaien.
Englend
Jupxm..-

S I GO

Original generic assignment

Current generie and specific
assignment

Llaveia. cceoeaoo SR

Kuwiinia. ...

Waranjicoeeus.

Cockerell.. .

Kuwans., ...
\\'estwood P

...... -

Giar
Cockerell
Riley and Tloward....
Maskel

Cockerell_.

*sacchari._...

schouteifeni_..
*sehrottkyi.
seucx..-_--4--..,..-.-_.__!

*sérratulne. .. ..-.,..-......*

eseyehellarii. e ronn
*seychellarum atbolut

goychellaruni cristata...
*seychellarum nardi..
*similis

+ Morrison..

Cockerall
Westwood.

Fabrielus. . oeoviiinmmmanan
Vaysslére. ., .o..onon
Westwooil. -
Cockerell ......... e mm——
Newstead

Austtalia_.
Orlent_ . ..

.| New Guin

Philippine Isl
¢ ()rlenml " India
‘Belgian Congo..

Stomiacoceus...
Teerytioenn.
Walkeriana
Coceus. ...

Lilavela
Kuwanii.....
Warnjleoccus. . ciova
Stomacoceus...
Stentocoecus.

1 Labloproctus
t Margarodes. .

Brazil...
Ceylon,.

Kurope, Algeria

S| dava.. .

Orlent. .

Wulkerlnnu

Coccus. .-
Aspldopi
Dorthezia

West Alr
Madagascar.
Ceylon....
Panama, "
Galapagos

Icerya...
do

Callipappus
Icerya seychellafmin. .

-
Walkeriana

Guerinfelln ...
Aspldoproetu
lu.'ryu

QGeneric nnd specific assign-
lmtcim according to this bul-
etin

Crypticeryn pimentue,
Mutsudoceus matsumurie.
Drosicha,

+ Stomacoccus.

Steatococeus plucheae,
Labioprocetus,

: Margarodes.
.} Protortonia,

Crypticerya plinentae,
Icerya.
Nietnera.

Xylococculiis,
Kuwatia,

Tceryn.

Margarodes,

{cerya.

Crypticerys,
Auloiceryn sustralis,
Stentococcus mexicanus,
Margarodes,
Callipappus.

Icerya seychellarum,
Steatococeus.
Drosichoides.

: Drosicha.

Tcer n
? tperhnpa Hemaspidoproe-

Guerinielln,

? : perhaps Perissopnieumon,
lcer)

fcerya ‘albolutea,

lcerya.

Teerya nardi.

Icerya.

Margarodes,
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sjostedtd ..

splcndida
*stebbingif

stebblng)! nmngm

*stebbingli oetocauda

suucdne_.-.,,-_- e
*subanding....
*subterraneuns.
*sulfuren.....
sulfurca pattersoni
tulmyne...._.,. -
.ubernicnlus
*tuenechina...
*tamarindus...
tangalla

taunayi..
*tectonae. .
*tectonae

*tontlensis, littorali
*townsendi........
*townsendi pluux.
*trabuti
tremae. . ..o
stricornis, mirnbilis
trilobitum
*trimeni..

*ublerf. . Cooineiciariaaae

*variegatus...

*zeylanicus..
zimmerman

Newstead.......
Lindinger--.‘ -
Stebbing..
Green....

Morrison ﬂnd Morrisol
Lindinger,,
Newstead_ ...

Kilimandjaro
Qerman
India

Argentina...ouv.aoa.
Australia

German East Africaan.-.-
Gold Coast

sast Africa_.._....1 Joerya..

Ieerya.. .. ...
Monophlebulus,.
Iceryn.. ........

Lindinger.....
Ferrls.....
Motrison.
Cireen...

Stohbing, Tomen nudam. .
Morrison. oo v anoen
Nowstend.

Cockerell

we—ntlo..,
Marchal ..

Vivyssitre.
Newstead.

SIRNOTEt oo oo e

[£117:] | D PSR
Newstead,...... o
F. Philii pl

Canarles. .
Lower Californin -
MexIeoomeaicunaann.

Philippine Islands. ...
New Mexico
Algerin_.... O
Belgian Congo.
(.crmxm Southwest Afriea...
R e cas e e e R
South Afriea
Ecuador

Ceylon i vnererennan
Ugnndn..-.

QGlard
Vayssiire..
Maskell.., .

India
Now Zealand .

0]
German East Africa

P ul:mococcus
Stentococcus..
Llavelella. ...
Monophlebus..
Icerya
Icerya.....
Drogichielin”
Monophlebus. .
Neosteingelia. .
Palaeococeus.

.} Neomargirodes. ..
Ieer

L T

Lophococcus.
Mur 'urodcs

Monophlebus
Aspldoproctus-
Heterodera_..
Margarodes..
Lophococeus,

.} Coclostoma. .

Callipsppus...._.

-} Walkerlana_ .
.| Coelostoma..
| Teorya_ ...
-| Monophlebus..

Perissopneumon

IR I T IR T

0.
Palaeococcus..
Steatococcus. .

Monophlebus. ..
%cerya aegyptiaca.

Mouophlehus
i\ eostelngelin . oeooee ool

Icerya

Steatococtus, ...
Monophlebulus
Steatococeus plucheae.
Neomargarodes
la.r?

Aspldoproctus
Munrgarodes vitium..
Margarodes

Llaveia

Monophlebus
Asgpidoproctus
Margarodes vitfum_.___
Margarodes
Lophococeus..
Coelostomidia..
Challipappus..
Whalkeriapa. ..

} perhnps'Monophleboldes.

Drogl)cha mangiferae.

0,
? : perhaps Monophleboldes.
ceryn.
Monophlebulus.
Icerya.

Do,

8teatococcus.
Llaveiella.
Drosichlella.
Lcerya acgyptiaca.

Drosichella.
Drosichiella tectonae.
Neosteingelia,

| Bteatococcus.

Icerya.
Steatococcus.

: Drosicha.

Steatococeus plucheac.
Neomargarodes.

lcerya:

Aspidoproctus tricornls.
Margarodes vitlam,
Margarodes.

i lrobab]y represents a new

genus; left under Llavela
for the present.

! Drosicha.

Aspldoproctus,

: Margarodes vitium,

Margarodes.

; Aspldoproctus.
.-' Coelostotnidia,

Callipappus.

- Perissopnetimon.

Coclosmmidiu.
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splandldn, 208, 227,

Stontocorous, II, 158, 106, 10’.-', "DB 208, 214, 220,

‘stabbingil, 163, 161, 189, 22,

Stalngalm' %0, 21, 26, 30, 64 55, 240,

Btalnge‘hmae. 23, 20, 33, M, 35, R3.

Stalngeliin!, 54

Stlmnncoccml 35, a7.

Stlgmacoccuy, 16, 1, 37, 45, 135, 220,

Stomuococcts, 11, 10, 20, 21, 25, 26, 28, 80, 45, 54, 55,
60, 57, 220.

aunodne, 128, 227,

subandina, 208 210, 227

subtermneus, 237,

sulfuren, 208, 211, 227.

tutmyne, 227,

tabornicolus, 214, 218, 247,

tuenechion, 162, 103, 104, 227,

tnanariods, 161, 102, 163,

t:unnrlndus, lh{!. w7,

‘tangulln, 208, 227,

tnunnyi, 2:(.!8, 227

teetonneg, 101, 1632, 227,

Tossnrobeloy, 220.

texuns, 47, 08, 61, 75‘. '.-'1. '.’.‘.3?.

theobromus, éié 21

{onilensis, lfttoruus, 206, 210, 221, 727

townsendl, Bteatecocens, 214, 21H, 2

townsendl Drosictin, 1133. 16!), 170, 297,

irahutl, 7I}, B0, Bl, 82, 247,
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tromas, 208, 327,

trlcumis, mimbills, 158, 226, 227,

trilobiture, 227,

trimen!, 77, ¥8, 227

uhleri, lBl, 183, 189, 297,
1 ostoma, 13, 15, 16, 23, 95, 108, 220,

varlegatns, 169, 170, 22

vorrueosus, 158, 227,

vitis, 227,

vitium, 77, V8, 227

vuillleti, 158, 2217,

wairoenszis, 117, 227,

Walkerfans, 10, 20, 21, 122, 128, 124, 125, 133, 140,
141, 145, 146, 148, 151 240,

an]fcoccua, 183, 220.

west.wmdl BB, 227,

xyHne, 22

Xyl ncoccmaa, 18, 23, 28, 33, 34, 35,

Xylovoeeinl, 36, 27, a7, + 240,

Xylococenlus, 14, 40, 44, 48, 220,

Xylacoocus, 7, 13, 15, 16, 23, 35, 441, 41, 44, 45, 47, 48,
0, B3, 230,

uu]lagdicn, Coglostomidla, 112, 113, 114, 115, 110,

zealondica, Phenacolsschia, 8,
zateld, 208, 11, 227
z.aylnnlcn. 4, ﬁ?

zeylonicus, 65, 227,
zimmermanni, 141, 227,
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