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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 aaso­
ciate chief of the Bureau of Entomology, 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 ,yorkers on coccids in the Bureau of Entomology, notably 
the late Theodore Pergande, have contributed to the present bulletin, 
chiefly through the careful preserYation of rare and valuable material. 
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The standard~ of sb.!dy set in the work of Riley and Howard (156)! 
on the genus Icei'ya might have been followed up· with decided 
benefit to the classification of the grou.p 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, N ewstead, and by many other entomologists and in particu­
lar by E. E. Green and T. D. A. Cockerell-have gone far toward 
buildil1g up a collection sufficiently comprehensive to permit a be­
ginning on work of the type offered here. The larger individual 
collections of coccid 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 Mexioo, the col­
lectiOllfl 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. 
\Voglum, in India, and many other smaller collections, have all 
contributed 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. J. Hall, I. Kuwana, C. P. Lounsbury, F. Maidl, J. G. 
Myers, P. Vayssiere, and above all to E. E. Green, for the loan or gift 
of indispensable study material. It is difficult to acknowledge ade­
quately the extreme kmdness and generosity of Mr. Green in sharing 
material in his collection and in loaning for study unique and other 
valuable specimens. Mr. Kuwana supplied some very valuable Jap­
anese specimens, including series showing all stages of certain species 
for whlCh he had worked out the life histories. 

Access to the Maskell collection of coccids, commented on elsewhere 
(137, 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 past, the writer is 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 University with 
whom he came into contact during the scholastic year 1924-25, 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 pRrticular study chiefly 
through a more nearly adequate reco~ition of the difficulties to be 
overcome in developing the classificatIOn attempted and in bringing 
it to a satisfactory consummation. 

The drawings included have been prepared, under the \ Triter's 
direction, by several persons; more than half of the number. con­
tl:ibuted are the work of Miss A. I. Shoemaker. In addition, many 
-of the drawings have been made by Miss Sara lfoke (Mrs. De VOI'd) , 
'by Miss L. J,Ki'uger, by Emily Morrison, and by the writer himself. 
A number of the drawings have been taken from previous publica­. " 

1 Itallc Dumbers l.l:. parentheses refer to .. Llteruturc cltcu." p. 228. 
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tions by the writer and Emily :Morrison and are reemployed in this 
bulletin with some rearranO'ement and some additions. It has not 
proved practicable to provide even approximate uniformity of treat­
ment in the illustrating of comparable subjects by different indi­
vidua~s. It i~ the~efore 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 Qifferences in shading, or by differing thick­
ness of line, are almost ce.rtainly of no particular comparative signifi­
cance. Still another point should be noted in this connection: The 
figures prepared especiaJiy for thh bulletin are designed primllrily 
to exhibit generic characters. On this account it may prove that 
some of them are not sufficiently precise in minute details to serve as 
exad illustrations of structural characters possessed only by the par­
ticular species figured, and they should) in consequence~ be used with 
caution for purposes of specific identification, particularly in genera 
including numerous species. 

I 

:Most of the photographic illustrations accompanying the paper 
ha,'e been prepared by J. G. Pratt, photographer for the Bureau of 
Entomology. The few obtained from other sources are credited 
inclividu ally. For reasons elaborated in the following paragraph, 

• 
much of the material from which these photographs were obtained 
,-ras unsa~j,sfactory 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 
Yiewpoint of It ,yorker in the eastern part of the United States, are 
deciderlly 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 often only a single, or, at most, a 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 even a part of one specimen, a condition which 
almost inevitably leads to a certain percentage of error, regardless of 
any conscious effort to avoid this. A.gain, from a detailed examina­
tion of the bulletin it will be evident that there exist several im­
pOl·tant gaps in the series of stages that have been studied, with 
those in the adult male stage partlCularly serious. From these two 
causes, complete lack of mat~rial in some cases, or access to inade­
quate material only in others, it follows with practical certainty that 
some of the generaHzations made in attempting to characterize fully 
the tribes and subfamilies accepted in this bulletin will require modi­
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 genera, although an effort has been 
made to broaden the diagnoses 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 a scheme of • 
classification that will adequately express the interrelationships of 
the elements making up one of the major sections of the group of 
insects commonly designated as the hemipterous family 00ccidae; 
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. 

The groulls under consideration haYe, in the past, been looked upon 
as including the most primitive forms to be found among the mor­
phologically very highly specialized insects classed as coccic1s. This • 
view, from the information now available, appears to be correct. , 
Quant.itati vely the total number of presumably valid described 
species aneY subspecies or varieties included here, prior to the prepa­
rat.ion of this bulletin, was 201, out of a total of a little more than 
3,000 described and !lssumably valid coccid species; the totnl 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 chal'- t 
il.cterization of previously undescribed species and genera, and in 
part thl'ouuh the breakin-; up of some of the older genera. The 
moclifications that have proved desirable in respect. to the higher 
groups bear little relation to previous classificatory schemes and are .~ 
shown in the body of this bulletin. ,~ 

In one respect, at least, the present effort is unique among papers 
devoted to the classification of the coccids: For the first timfl an at- ~ 
tempt is made to work out a completely coordinated generic and 
higher-group classification on the basis of st!1ges other than the cus­
tomary one, the adult female stage. The fullest possible considera­
tion has been given to the structural characters to be found in the 
adult male, :in the newly hatched larva, and, among those genera in 
which the intermediate female stages digress strongly in their devel­
opment from the straight-line type, in these stages as well. Oonsid­
eration of all of these stages has immeasurably increased the difficul­
ties in the way of the working out of a satisfactory arrangement 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. 

Flrst, in so far as this particular group of coccids is concerned, the I 
adult mule stage of any species possesses morphological charactel'is- I 
tics that appeal' 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, ?r of I;t genus as a whole, shows, through a seaes 
of genera, morphologlCal differences that appear to be of significance 
ill indicating generic relationships or differences and that indicate 
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permissible combinations of the genera into higher groups. But 
when such combinations are made on the basis of the morphological 
characters of the ooparattl 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 anyone association of genera to form 
a highel' group. The overlapping is so evid,en~ that, by ju~ping 
from one character to another without l'estl'lctlOn to a particular 
stage, It complete series of interrelationships can be· established run­
ning through the whole number of genera included in the ~amily, 
Hlthou~h the extremes might not be suspected of even the slIghtest 
relationship. 

Two definite results come from this interweaving of the structural 
c.;harnetel'S: It is. in the opinion of the writer, impracticable to con­
stl'lICt any sort of phylogenetic chart or any sort of tabulation that 
will adequately exhibit the present-day genera as derivatives of a 
single phylogenetic source; and, with the exception of some very 
intimate associations of genera, here given standing as tribes, the 
higher groups that have been defined, and particularly the sub­
families. must be accepted not as arbitrarily and firmly established 
nnits. but simplv as an evidence of the conclusions derived from a 
stud}; of the mater.ial ayailable for examination. 

It is the present belief of the writer that this extensive overlll,pping 
and intermingling of characters is actually an expression Df the 
stage in phylogenetic development which the group has now attained, 
rather tban un evidence of uncritical examination of the available 
cyidenee bearing on classification. This, if the true situation, offers 
a logical explanation for the serious confusion now existing in the 
classifieation of this group of insects, a condition that is unhappily, 
but quite obdollsly, 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 
Systcma. Naturae (115, p. 456, 457) includes descriptions or citations 
for t,,·o species now incln~.ed'here, Ooccus pOlO11.icu8 andO. caoti. 
No publication bearing on generic classification appeared until over 
70 years later, when. in 1829, Guilding (83, p. 115) established the 
genus J:Iargarodes. Shortly thereafter, what eventually proved to be 
another name for the same genus was proposed by Brandt (.4, p. 
355) in Porphyrophora, and 11 new genus, Monophlebus, was erected 
by Burmeister (5, p. 80) for another type of inooct belonging in the 
group. Although a few new genera were characterized during the 
inten-ening period, no further important developments along the 
lines of generic classification came until the rmblication of Signoret's 
(158, p. 350-392) relatively extensive work s'ome 40 years latei', when 
:l. number of new genera 'were estabHshed and werc~ with some of the 
olde1" gel1era, placed in a group designated as the Monophlebites. 

The next attempt to organize the species belonging here into defi­
nite. genera and higher groups came, after another lapse of nearly 
25 years during which tlIne a few more genera were added, in the 
pUblications of Cockerell (17, p. 273-gi5.,· 2J, p. f33g, go7) in the years

I 1899 to 1902, when he grouped the genera into certain tribes that 

http:incln~.ed
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were combined into two subfamilies. This arrangement has persisted 
in essentially the same form up to the present time,2 alth'ough atten­
tion has been called to its unsatisfactory character in recent years (48, 
p. 88) and it is perpetuated in the latest generic classification to be 
publisiled, that of Vayssi€lre (168, 110) for one of these subfamilies, 
the Monophlebinae. Except for this publication and the exhaustive 
treatment by Green (65,11 . .413'2-457) 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 rang,a of this family of coccids, taken as a whole, 
is very wide. Definite records exist showing that at least a single 
included species has been found in every one of the 6 general 
zoogeographic regions 0:( the earth, and in the 24: major subregions, 
excepting only the Celebesian subregion of the Oriental r~ion, the 
Siberian subregion of the Palaearctic region, and- the vanadian 
subregion of the Nearctic region. The existing exclusion from these 
last two subregions may possibly prove to be an expression of a 
natural limitntion in th,a distribution, but it would seem practically 
certain that representatives will be found in Celebes when it is better 
explored. Be:yond such generalizations it is hardly desirable to 
attempt to indIcate the characteristics of the distribution. While it 
may be proven ultimately that the largest 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 coll~~ting or study centers than to direct geographical influences. 

The more detailed distribution of the various higher groups and 
the general distributioin 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 Matsucoccus, known to occur 
only on species of Pinus. At the opposite extreme stands Icerya, one 
species of which, the cottony cushion scale, I. purchasi Mask., has 

2 It has prov<!d necessary to Ignore completely the classification offered for this group
of Inscct.s by Macgillivray (119, p. ~5-J6, 51!-98). In so far as it relates to these coccida 
thIs work Is very obviously based so completely on an examination !)f literature, and, too 
often, on so careless an examination, that the final product result!'1g Is largely a comblna. 
tlon of two sets of errors, alDd so Is of such a nature that It simply can not be discussed 
concisely with reference to the actual facts of anatomy and relationship. The generic
lind other group names proposed In MacGllllvrllY's work have, of course, been given the 
nomenclntorlnl conslderatlonl to which they are entitled from the fact of their having
het!n published. 
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been recorded by Merrill (131) from more than 200 different host 
plants. As a generalization to which there are many 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 coccid 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 feed.ing habit. 

ECONOMIC IMPORTANCE 

At one time certain of the included species possessed an appreciable 
value as forms whose bodies were useful to man in industry or for 
medicine (1). At the present time the economic importance of the 
group lies wholly in the injuries which its members inflict on eco­
nomic plants. One species, the cottony cushion scale, I ce1'ya PU1'­
clwsi Mask., has attained a tremendous notoriety as a pest since it 
began its career in California about 1870, !lnd an equal fame as the 
subject of an almost classical demonstration of the practicabilit-y of 
the control of insect pests by their natural insect enemies. Its career 
also supplies an excellent illustration of the serious result of indiffer­
ence toward the introduction int.o and the establishment in new 
localities of actually 01' potentially injurious insects, as it has gradu­
ally spread to many localities throughout the world and has fre­
quently compelled the initiation of e:l..i:ensive campai~ns 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 genera 
other than Icerya. Some Margarodes in South Africa and South 
America attack the roots of grapevines; Xylococcus in the Great 
Lakes reO'ion of North America has caused serious damage to the 
bark of t'he canoe birch; one of the species of Matsucoccus, forming 
gall-like pits in pine twigs, causes appreciable damage to some orna­
mental plantings; a number of. species of Drosicha have been reported 
as 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 OTIlER COCCIDS 

The group of ~enera considered in this bulletin, and another, 
usually designateu as a subfamily under the name Ortheziinae, 
unquestionably are more closely related to each other than to anv 
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, presamably due to an 
unusual degree of specialization, they both exhibit a varymg number 
of abdominal spiracles in all stages, though these may, under some 

I 
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conditions and in some species, be very difficult to locate,S 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 wanting 
in other groups is so incomplete, particularly in the immature and 
in the adult male stages, that an attempt to give further evidence 
on specific points is impractical. As generalizations, to which there 
are many spccific exceptions, it may be stated that the groups include 
moderate to very large species; that certain types of reproductive 
habit (for example, the development of an internal marsupium 4 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 frequently has 10 or 11 antennal segments, a num­
beL' 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 distinct subfamily, but whose 
precise status must apparently remain uncertain until ample study 
material of all sta~es IS made availnble; that the adult 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 sta~e show a 
variety of form, of extent of chitinization, and of detail In internal 
arrangement not exhibited in any other ~roup 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 obvi­
ously closest relatives among the othl3r coccids are to be found 
in the group of genera currently designated as the subfamily Pseudo­
coccinae i beyond this it is not possible to venture with any approxi­
mation of precision. 

Following the fashion recently set by Ferris (6, p. 163j 7, p. 3~j 
163, p. 43~j 53, p. 163) and Cockerell (35, p. 47), the insects here 
treated have been regarded as forming a fami,ly, the Margarodidae. 
This rank, as now assigned, is not to be considered as an expression 
of critical opinion except in comparison with. the families that h11ve 
already been established. 'rhe elevation of this group of genera. to 
family rank necessitates the establishment of a family for the sub­
family Ortheziinae as previously accepted. Orthezia and related 
genera, while obviously forming a compact and relatively homo­
geneous group of genera that, from our present knowledge,' can not 
be legitimately broken up into subfamilies, equally obviously are so 
sharply separated from the 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 
genera. 

• The propriety of this Her;rer;ntion ot the cocclds possesslnr; abdominal spiracles from 
all others seems to have beeu first suggested by IIandlirsch (88, p. 505) In 1899. but on the 
basis of very Incompl~te and Inllccu,·ute Information. 

• The condition In Ph.1180kcrme8 p£oca.e (Seilr.) (given as a/;i~H.s Geofl'roy), as described 
by Newstellli (JH, p. 132) in the Monograph of the Coccidal' of the British Isles, Is not 
regarded itS homolor;ous to 01· comparnble wltll that found In SOlO" of these coccid~. 
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It may be permissible to point out certain logical conclusions that 
seem legitimate on the basis of this work on thes'e so-called mono­
phleboid g-enera and a previous study by the writer (135) of the 
ortheziine genera and species, although it sn, mId be definitely under­
stood that there is in this no att.empt to e",l..tblish these conclusions 
systematically. Indeed, there would. seem to be some doubt as to 
the desirabilitv 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 of the very lim­
ited knowledge of the details of th'e general biological relationships 
of the included species. These conclusions are as follows: 
If the standards set for genera in these papers be accepted as a 

satisfactory expression of such systematic uIlits, and if the grouping 
of the genera into families, without particular regard for the inter­
vening nnits, the tribes and sub-lamilies, 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 are, apparently very obviously, distinctly separated from the 
remaining coccids and by characters that on the basis of our present 
knowledge appear fundamentv,l, 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 coccids as a whole would have subordinal rather than the super­
family rank proposed by F'erris.5 

In 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 FOR SEXlBI!Xl.ATION OF THE FAMILY MABGABODIDAE 

a. 	 Abdominal spiracles present in all stages;· adult male usually with com· 
pound eYes. these rarely lacking, in which case abdominal spiracles should 
be obsen-able. 
b. 	 Larva and all female stages with a distinctly developed fiat anal ring 

bearing pores and six setae; adult males with simple, nlne-seg­
mentl'c1 antennae, with a l'nther conspicuous spinelike sl:ta at extreme 
tip of apical segment; penis sheath of adult male appearing I'ltrongly binll.ecl__________________________ .. __________________ ORTHEZIIDAE. 

bb. None of the stages with a fiat anal ring bearing pores and setae; adult 
male nearly always with simple, 10-~egmented 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 appearing distinctly bivalved, at most with short bilobate tip; 
in this case the compound eyes very incompletely developed. 

• MARGARODIDAE. 
aa. Abdominal spiracles wanting ill all stages; eyes in adult male not com­

pound us ordinarily accepted and as with the preceding groups, that is, 
not with hemispherical or otherwise shaped clusters of facets. 

ALL 	 OTHEB. COCCIDB. 

• The writer has been much interested in the fact, discovered after the preparation of 
this ~tatem~nt, thllt HnndUrsch, in Die lossllen Insekten (89) and in Hnndbuch der Ento­
rnologie (90, p. 113~) makes evident his belief that the cocclds nre entitled to subordlnal 
standing In any general scheme of Insect classification. 

"Not tuny demonstmt~d for every stage of every species or even of It repl'esentati'l"e
speCies of ev<'ry genus. 

• One species has been d~scribed as having 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 a scheme of classification for these insects. The ecological rela­
tionships, in the very narrow sense of the relation of the members 
of It 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. Attention has been given to 
the extent to which the known geographical distribution of the species 
harmonizes with the groups worked out on It morphological ba.sis. 
'What may be termed the" habit characteristics" of the various genera 
have been examined somewhat more carefully; these seem to be of 
definite significance, but they usually express themselves quite as 
well in terms of morphological modification as in statements of actual 
habit characteristics. Published information on the life cycle 01 
included species has also been considered in relation to each genus; 
but such information is, in general, so fragmentary that little s~g­
nificance can be attached to the evidence on life histories at present 
deducible from lit~rature. 

The principal reliance in this work has been on characters derived 
from a study of the comparative 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 than will be I 
found in any other group of coccids, which seem to possess definite 
but vat'ying values as indicators bearing on ~eneric classification. 
As the variations found in these structures are mdicated only briefly 
in the various diagnoses, it has s~emed best to attempt some descrip­
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 among these 
insects is that found in those genera, such as Crypticerya and 
Walkeriana, in which the insects live on the surface of the host 
without particular adaptation, and in which there is no particula.r 
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 ilomewhat hollowed-out body 
of the female. The first step in the direction of complication is 
found in those genera which maintain the same relation to the host, 
but which produce a loose mass of cottony secretion at maturity, in 
which the eggs are deposited. An example 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 retain 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 unother slightly different line of modification are genera tlrat 
continue to develop without particular adaptation on the surface of 
the host, principally on the branches 01' bark, but that tend to show 
definite modifications of the I)ody 1 in relation to the reproductive 
function, beyond the simple development of a special band of secre­
tory pores sllch as those producing the ovisac in Icerya. Perhaps 
the first step in this direction is represented by the genus Hemaspido­
proctns, in wh:ch there is 11 band of pores al:ound the margin of the 
ventral surface of the abdomen as in Icer~a and, in addition, a. 
definite invagination of the inclosed area to form a cavity or pocket. 
Beyond this come the forms with 11 fully formed internal marsupium 
having I~ l'elat:vely small ventral opening, including such genera 
as Stentococcus and Aspidoproctus, in which the opening is roughly 
circular, Lllbiol?roctus m which it is narrow V-shaped, and Pseuda­
spidopl'octus wIth a U-shaped opening. 

In respect to habit relationships, those genera in which the jnter­
mediate stages show strong divergence from the normal adult type 
likewise usually show a different sort pf modification in relation to 
the host during the growth period, although they do not show the 
modifications in relation to reproduction that are exhibited by the 
genera already discussed. 'With the single exception of CaUipappus, 
a peculiar Australian genus which has the abdominal segments 
beyond the third inva~innted into the body of the insect to form a 
large internal mal'SUplllm with posterior-not ventral-opening, all 
of these insects may be classed as without sl'ecial modifications of 
the adult female body bearing directly on the protection of eggs 
and young, although 111 one sense, since feeding on the part of the 
adult fenlale occurs only very rarely, if at all, the whole body may 
be looked upon as modified solely for the reproductive function. 
In thosl} forms in which the adult female moves about freely as well 
as in those that may rema:n within any protective covering devel­
oped by the immature stages, the almost invariable tendency is toward 
the production of a smaller or larger quantity of secreted substance, 
usually curled wax threads, for the protection of the eggs. The 
females when fr'ee usually seek for additional protection such as that 
furnished by crevices in bark or soil, beneath partially loosened 
flakes of bark, or beneath dead leaves and other debris 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 ~l'OUp that the more striking habit modifications take 
place during the growth period and in relation to the host plant. 
The simplest relation maintained between host and coccid 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 condition is found in genera, such as Neo­
steingelia, in which the intermediate stages obtain a certain degree of 
protection by crowding into cracks and crevices in the host bark. 
Another slight step in modification is found in one species of Mat­
sucoccus, which lives durin~ the O'rowth period concealed and pro­
tected within the heart of 1I1diviclual 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 wit~l 
some variation· in its detailed expression. This condition consists 
essentially in the production, by the intermediate stages, of a pro­
tective covering usually termed n. test, which tends to take on a 
globular or spherical form and which is mostly very substantial, 
either through the: development of a 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, th!3 exact 
manner of production seems never to have been explained. In some, 
for example in Neomargarodes, a considerable quantity of foreign 
matter is incorporated, in this instance consisting of sand grains. 
Most of these tests have a distinct large 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 "gl'Olmd pearls," in their 
perfect condition seem to possess no such passage, but only very 
minute openings corresponding in position to the location of various 
strnctures on the inclosed insect. . 

Trhis development of a test is frequently accompanied by a most 
interesting and CUl'iOllS modi£cation of the inclosed insect. The im­
mature 01' growing stages usually lun'e the posterior ap('x 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 large 
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 plute 
on the head serves effectually to block the opening in the· test. 

A.ccompanying this condition is another CUl'ious adaptation. In 
these forms the anal ring of the immature and particularly 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 axe small lobes or l?rotuberances, OJ!, 

in one gen1:ts, long tentac1elike 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 preadult is normally retained within that of 
the adult, and accompanying it is a circular plate of heavily chitin­
ized 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 
globular 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 access to the outer world, 
and, as w.ith other species, guards itself with a heavily chitinized 
cephalic plate. 

A final type of adaptation to the host during the feeding period 
takes on two general forms. In one of these the insect causes the 
formation of little pockets in the soft· i:vnel' bark of the host trees 
und mailltuins a direct contact with the outside only through long, 
secreted wax tubes, one to an individual, that are protruded through 
cmcks 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 contact with its body. Some species of Xylococcus show 
this sort or relation to the host. Others of this genus, settling in the 
twig axils of the host and growing with the branch, produce slight 
swellings, hollow within, that may almost be looked upon as true 
gnlls. Ultl'llcoelostoma, which forms a spherical test when it simply 
attaches itself to a twig, upparently can induce a conc1ition inter­
mediate between these axillary pockets and normal tests when it 
settles down in the axil between two twigs, as a partial cavity covered 
over by a secreted 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, 
ilf. 1nat8l1'1l11Wrae, to its host. Here, 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 twig8, and where it attacks 
in nUlllbers 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 current usage among workers on 
coccids. In some cases words have been given 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 severe an attack of "terminologitis" 
(119, p. ~4-39) that Ii 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 

SHAPE AND SIZE OF BODY 

The shape of the body of the adult female varies widely, although 
pr·obably 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 section the body may be nearly uniformly elliptical, but th~re 
is a tendency toward an approach to a plane surface beneath, whICh 
often becomes concave, and toward greater convexity above; sim­
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it 
ilarly, in longitudinal vertical section the outline may be merely 
very elongate elliptical, but much more often the line represent,ing 
the under surface IS nearly straight while that representing the dorsal 
is strongly bowed and usually highest in the abdominal region. In 
a few forms the body is globular in shape, or has the longitudinal 
axis somewhat the longest, and in these the cross section is almost 
eX9,ctly circular. The actual· 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 Aspiaoproctus mami1nus, .~ 
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 35 millimEters long and decidedly convex. In relation to 

. 	 othet· coccids, the species included here may be classed as large to 
very large, since many of the species range from 10 to 25 mm. in 
length, an .average condition approached in no othf)r group of coccids. 

DEI/oM 

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 defi~ite 
variation in the characteristics of' the derll in this family of insects. 
It may be wholly, and almost always is in part, very thin and deli­
cate and very .evidentlyhighly 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 
Xylococculus furnishes an example of derm wholly thin and, as it is 
termed, membranous; Callipappus is an 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, COY­

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. Except in cases of this sort, the characteristIcs of the derm 
chitinization can not be expressed with much accuracy, since there is 
in these insects, as in many other coccids, a distinct tendency toward a , 
marked increase 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 occurs in the antennae of the various genera in­
duded here. The normal type is elongate, although much shorter 
than the body, with a number of well-developed, nearly cylindrical 
segments that are usually largest at the base srI the antenna .and • 
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These normal segmentsgradually b.ecome smaller toward its apex. 
mostly have the length greater than the transverse diameter, with 

the basal (one or two the shortest and the apical usually longest. 

Characteristically, each segment bears one or more setae, sometimes 

so many that a nearly continuous fringe is formed along the distal 

margin of the segment. In most of the genera, one to several dis­

tinctly stouter setae, often with bluntly rounded tips, mtly be found 

on the apical segment or on this and other segments. These are 

here termed sensQry setae, on the assumption that they actually have 

some sensory function, although no experimental proof of this 
At or close to the apex of the second seg­assumption IS knovm.

I 	 mentJ on the dorsal face, may usually be seen a small, generally oval, 

double-walled. pore, here termed the sensory pore or, when in numbers,
Again no experimentalas is occasionally the case, the sensory 'p0i'es. 

evidence is known to confirm this termmology. This pore (or pores) , 

although not positively located in every specimen examined, is prob­

ably present in eve!'y 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 off 

from the rest of the dCI'm, .and bearing one or more setae~ as shown 

by Cryptokermes and Mimosicerya; reduction to nearly cylindrical 

unseO'mented tubercles, as in Xylococcus; reduction to stout cones, 

roun'aed at tip,. but exhibiting segmentation, as with Ultracoelostoma; 

01' simple reduction in number of segments and in length, as in 

Neomargarodes. The range of segmentation in the normal type may 

be taken us from 7 to 11 segments. With all the possible reduction 

just indicated, the persistence of the sensory setae and pores is note­

worthy, t'Jthough it is not certain that they are always retained. 

EYES 

The eyes in these insects are reducei to small circular spots, sur­

munded by more or less chitinization. The variations in the extent 

of this chitinizationare so small and there is so little tendency toward 

the formation of a basal cone, as in the Ortheziidae, that no varia­

tionsof apparent significance have been obtained from the eyes, and 

they 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 bearsll few to 

numerous setae. Often the trochanter bears a single distinctly 

longer seta on its lowel' edge; this part also bears, on each of the 

flattened faces, two to several simple sensory pores, resembling those 

{)n the second antennal segments. In some genera as many as 16 of 

these may be present on each face; and in' some the trochanter is 

much elongated and more or less constricted imd wrinlded near the 

m:idcUe. hinting at a possible former segmented condition. The 

:femora a·1'e almost constant in general shape, elongate, 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 
tibiae are longer than the femora, are usually somewhat enlarged 
apically, have spines slender above and slender or stout below in 
general accord with the condition in the femora., but show a strong 
tendency toward the arrangement of the spines in definite longi­
tudinal rows, particularly those on the under face. Rarely, as in .. 
Kuwania, the apex of the tibia bears setae with capitate or knobbed ~ 
apices, closely resembling this type of claw digitule. The tarsi are 
large, usually appl'OlI.ching the tibiae in diameter, and are, with a ~ 
few exceptions, of which Xylococcus is an excellent example, dis­
tinctly one-se~mented, with setae arranged and varying in size about 
as in the tibIae, although usually less numerous. In Xylococcus, 
Stigmacoccus, and MatsllcocCUS 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 setae 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, and more or less curved and 
tapering to the tip. There may bea single sharp little tooth or ~ 
denticle near the tip of the claw, or, sometimes, a series of these, but 
more often than not 110 traces of denticles may be seen. Claw digi­
tules arising 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 knobbed at u]?ices, or they may distinctly fail to approach 
or to attain the clpw tIp, in which case they are tapering and either II 
blunted or acute at tips. They are often delicate, and under such ~ 
conditions frequently slww injury in mounted preparations. 
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 leg!'! are represented in it by short stout cones, with more 
or less definite indications of segmentation and with a claw de­
veloped. In some other genera, 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 designated in coccid. 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 parti.e.ular 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 moderately 
conical to distinctly three in the long conical. When the latter 
condition maintains, the basal segment IS always rather narrow, and 
it often appears only as a very slender ring. While the segmenta­
tion has been indicated in each genus in which the beak is present, 
it sh,mId be noted that the distinctness of the joints between the 
segments is often so debat.lble that differences of interpretation 
may very easily arise. Thus, at times, the narrow basal joint 
appears as hardlv more than a thic]{ened rim on the proximal edge 
of what would normally be the intermediate segment. Again, the 
joint between the normally intermediate and apical segments some­
times shows itself only as a constriction running around the beak and 
notching the edges of the labial grooye where it meets this on 
e:.--ch side; each segment betu's some sebw, short or long, according to 
the genus, and the tip of the beak bears a few to many (perhaps 
16) I definitely difi'erentintecl setae that, while most frequently acute 
at tIPS, are often bluntly rounded or somewhat expanded and truncate 
or, in Icerya and its relatives, expanded and slightly notched. alroost 
bifid. 

The most conspicuous modification of the bt'ak condition is the 
fundamental one of presence or ubsence. Particular emphasis was 
at one time laid on this point and it ·was used as II primary bnsis 
for separating the two subfamilies in which these insects were then 
grouped. In recent years it has been discovered that there is ma,rked 
variation in this matter even within a single species (51, p. 109), 
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 !lnd one-segmented ill this event . 
...\long with variability in the extent of beak development goes a 
comparable variation in the presence or ubsence or extent of develop­
ment of the chitinous internal framework of the mouth parts. and 
the setae or filaments forming the sucking tube. No observations 
appear to huw, been made on the problem of the extent to which 
such mouth purtSj 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 tt pronounced tendency 
in the direction of strllctural and probably of functional reduc­
tion. All of the insects assigned to the last subfamily, the Mono­
phlebinae, are supposed to have th'd beak and mouth parts fully 
developed and functionaL and perhaps all do. The matter is left 
in doubt, because, in one genus, Protortonia, pJaced here, the very 
unsatisfactory adult female specimens ILvailable for examination 
appear to exhibit in these structures a condition of incomplete devel­
opment, with probable loss of function, comparable to that describp.d 
as habitual in the other subfamilies. 

THORACIC SPIRACJl..ES 

Two pairs of thoracic spiracles are present in these, as in all other 
coccids. These are located ventrally, one just behind. each anterior 
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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 
abdominal spiracles of a fairly typice.! species have been discussed 
at some lenbrth by Savage (157, p. 45), and the present comment is 
confined to those modifications of details of stt'Ucture 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 de!'m just outside and distad of this open­
ing mlly have a definite and some6mes a conspicuous cluster of multi­
locular disk pores in it, altllOugh these are often lacking, more par­
ticularly in the smaller species. The cavity just within the opening, 
termed the atrium by Green (78, ')J. 338), 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 ope.'1ing is, in most 
of the genera, a chitinized plate, broad or narrow, often somewhat 
expanded at inner end, this the musele plate of Savage, here simply 
termed the" bar" of the spiracle. In a few genera, for example in 
CaUipappus, this plate or bar seems to be wholly lacking; in some 
others it is only poorly developed. 

ABDOMINAL spmACLES 

The abdominal spiracles, which have been demonstrated to be 
present for all the adult females examined, exhibit variations in 
number, in position, and in extent of modification that s'eem to be 
of marked generic significance. Stmcturally the abdominal spiracles 
are relatively simple, consisting of a circular opening through the 
derm, a cyhndrical or somewllut expanded and often bell-shaped 
chamber or atrium, usually a closing device at the constricted inner 
end of this apparently consisting of a 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 absenc.e of a collar or band of disk 
pores within the opening and so inside the atrium. Abdominal 
spiracles when wjthout these pores are here designated as " simple," 
when with ,them as "with pores" or sometimes as "complex." The 
simple type js exhibited by many generaj'for example, Iceryaand 
its relatives. The complex type, or type with pores, is exemplified 
by Perissopneumon among the Monophlebinae and by a majority of 
the genera in the other subfamilies. 

Numerically these spiracles show some interesting variations; the 
ma~-imum 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 occur' excepting only five, with seven the num­
ber most often present. Even five pairs were reported years .ago 
by the describer (5, p. 81) of the type of the genus Palaeococclls, 
but the latest description of this species, that of Vayssiere (170, 
p. 136'7), credits it WIth having seven pairs. In a majority of the 
genera: those with se,'en pairs present, the missing pair is the 
anterior one~ as shown, for example, by Perissopneumon, AFpido­
proctus, and Drosicha. In Icerya 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 
Kuwania 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 anal opening, but in n.t 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. Variation and 
even marked variation may occur in both these points. In Aspido­
proetus, for example, the spiracles are well up on the dorsal 'surface, 
at least in the un distended early adult females, and in Margarodes 
th2 anterior pair of spiracles or sometimes the second pair is far out 
of alignment with the other pairs and usually much nearel' the center 
of the body. 

DE::',M PORES 

As producers of the secreted substance which so frequently con­
('eals or protects these insects, the speciany developed pores which 
are found in the derm play an important part in their lives. 
Although there is marked specific vaTiation in these pores, appar­
ently they can be segregated into two general types. One of these, 
found in four genern 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, sm·face. 
Pores of this sort are sometimes not preCIsely circular in outline, but 
may be rather asymmetrical, us in StiO"macoccus, where they are 
:numerous. They are, in some cases, faintly divided into segments by 
indistinct, very narrow lines running from center to murgin, with 
threp. 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 It 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
roundec1 by a marginal chitinizec1 ring. Many variations occur: 
There may be several loculi in the central area with these inclosing a 
smull central one; the number of small loculi in the ring varies 
murkec1ly; the size, shape, extent of chitinization, anc1 the depth of 
invagination of the central .urea varies. Th8$e pores are c1escribed 
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 ~eneric 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 snm Her numbers and variety in every adult female examined. In 
some cas~s, as in Stomacoccus, only a lew are present; in others, .as 
in Aspidoproctus or Drosicha, they are very numerous. Often there 
is a definite cluster of these disk pores. around the genital opening, 
Hnd they may be clustered or neal.'ly uniformly distributed over other 
parts of the boc1y. 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 "ralkeriana and its immediate relatives with large bilocular 
ones. 

It seems highly desirable to include a word of caution with refer­
ence to .the use oj: these pores for classificatory purposes. ,Vhen 
viewed directly from above, anyone of the$e pores that is at all ~ 
heavily chitinizecl and that l1as any appreciable depth varies greatly 
with respect to the appearance of "minute details, .lS, for example, the 
shape of tbe small loculi in the outer band, in relation to the particu­
lar point on which the microscope is focussed and in relation to the ~ 
('xtent and character of the incident illuminati'on. With changes in 
these conditions a single pore may furnish half a dozen different 
pictul"(,s of the minute internal details. 

DERM VESTITURE 

The Yestitm'e or collection of spines. hairs, and setae found on the 
derm often appears to possess a considerable degree of classificatory 
significance. As the~e three terms are each used here in a· special ~ 
sense it seems desirable to attempt to indicate this usage with some 
Hccuracy, although it should be recognized in advance that it is by .. 
no meHns eertain that the structures designated by these names are .. 
homologous throughout the family. There is rather less tmcertainty 
regan1ing the identity of the setae than of the other two structures. 1 
The term seta is here applied to those cuticular appendages which 
exhibit at the point of attachment a definite chitinized collar, here ~ 
called the collar 01' basal collar, the calyx of :MacGillivray, in which 
the r:eta }Jroper is inserted. These basal collars take on a consider- ~ 
able Yltrlety of form; they may be almost cylindrical and rather 
high or at the other extreme they may be represemed merely by a 
JlarrOW flat ring on the denn. The diameter of this ring is often 
yery mLlch larger than that of the base of the seta propel'. Beb\'een 
the'two extremes lie varying degrees of height, taper, and size rela­
tion between collar and seta. 'Where the derm is heavily chitinized 
the setul 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 "'ith a· moderately developed tapering collar that is (l<:.£1­
nitel:r~ 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 currature retained throughout. rsually when a seta is broken 
off the br.sal collar is retained; when one of the appendages here 
designated as spines and hairs is detached there remains only a 
circular, hardly visible hole in the usually almost transparent derm. 
There is pronollnced variation in the stoutness of the setae. this 
ranging from It condition of extreme slenderness, such as is found 
in tne bodY setae of some genera, as Stomacoccus and Steingelia, fo'r 
<,-~ample. to the very stout, short conica! condition. found on the 
legs of many of the larger genera, Llavera and ASPldoproctus. fol.' 
example. The setae may be very few in number or they may be 
very abundant: they may be the only sort of yestiture present, or 
the" mnv br intermll1g1ecl with other !-'tnwtlll'('S. Bo fal' as obserya­
tiOlls ha~·e extended, they are always present in the adult female stage. 
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The hairs, while suggesting the normal seta in that they are usually 
slender for much of their length, differ in details of structure. The 
bases, which are attached directly to the derm without the interven­
tion of a basal collar. are distinctly enlarged, sometimes taking on 
a hemispherical shape, sometimes a very short conical one, with the 
slende:c hair continued from the apex of the hemisphere or cone i 
often the taper from the enlarged base is DIlly 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 
!:tifi', and mrely it is rather Dpinelike in appearance. These particular 
('uticular appendages may be extremely abundant, as in Drosicha, 
which may be cited as an 'example of their optimum deyelopmel1t~ ort they may be yery sparse and restricted in distribution, as in Icerya, 
in which they arc probably confined wholly or almost ,,,holly to the 
oyi:;llc bund. They seem to be wholly lacking in a number of genera, 
ror example, in Stomacoccus, Steingelia, Neosteingelia, and others. 

The term "spines :, is here app1il'd to structures which resemble the 
hairs ill that they lack basal collars, but which are nOJ:lllally much 
f;touter, cylinddcal, fingerlike, often somewhat clayate at tips, IUl1ceo­
late with l'ather slender tips, and so on. The term has been used 
also. although 'i\·ith let'S certainty as to tIl(' eoneetnl'SS of tbl' appli­
cation: for certain actually spinelike, that is, stout conical: acutely 
l)ointed structures found in some genera, as Aspidoproctus: Crypto­
kermes, and n,.Iargarodes. The spines, as here defined, are Incl~ing 
in many genera; when present they may be. confined to a few small 
dusters or may be very abundant and densely crowded. as in 'Val­
keriuna. In some genera, at least, they seem to ha,'e a' function as 
supports for tufts and plates of secret€d matter (in 'Yalkeriana' 
again), and it seems possible, although there is as yet no histoloO'ical 
evidence aVRilable to support this view, that in these they also func­
tion in the actual elaboration of the secretion itself. That this is 
€xuded through a pore at the tip of the spine, as has been suggested 
for the homologous spines making up the spine bands of Orthezia 

t (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 
openinO' may be distinctly dorsal in position, although toward the 
apex of the abdomen, as in the Monoplilebinae, or it may be precisely 
npical, as in species belonging in the Coelostomidiini, or it may be 
intermediate or subapical lllPosition. 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 a wide band of polygonal wax 
pores-pores with an irregular outline and obscurely divided central 
area -at the inner end, a~ in Monophlebidus} or it m~y be apparently 
wholly lacking along wlth the anal opell1ng, as III Matsucoccus; 
various intermediate conditions of size, length, djameter~ and pres­
€nce or absence or extent of deyelopment of the polygonal wax pores 
may obtain. Where the tube is at all developed, there is usually at 
least 11 chitinized ring, if not a row of polygonal wax pores, at the 
inner end: this .is not true in some genera, for example, in Marchalina. 



22 TEOHNICAL BULLETIN 52, U. S. DEPT. OF AGRIOULTURE 

If the tube is lacking, there is usually a chitinized ring at the surface, 
that is, around the opening. 

The anllI 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 
aual tube seems to be large, 01' minute, or wanting in general relation 
to its development in the preadult stages of each species. 

VENTRAL CICATRICES 

These structures, the function of which is still unknown, usually 
appear as clear membranous areas in the ventral derm, each sur­
rounded by a slightly chitinizecl rim. Under some conditions ofJ)l·e­
liminary preservation, the inclosed surface may appear very ark 
and minutely areolgte. The number of these that may be present 
varies tremendously from a single median ventral one, as in some 
species of Icerya, to several hundred, arranged in transverse seg­
mental rows or bands~ nut only on the abdomen but also on the 
thol'ltx and head, alld sometimes around the body margins on to the 
dorsal 8Ul'bce, as in Monoplilebulus 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 
1n this stage of all the other subfamilies, although present in earlier 
stages in many of the genera. 

INTERl\IEDIATE FEMALE 

A general warning notice should be set up with reference to the 
use of the intermediate female in the development of the present 
classification. These intermediate stages hav1l been examined criti­
cally only in connection with studies on the genera of the first four 
subfamihes. From the few detailed studies that have been made on 
the biology of the species grouped here, it is assumed that there are 
three different stages interposed between the young larva and ~he 
adult fema.Ie in all of these. In most of the genera nothing what­
ever is known regardin~ 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 
probab~e than oth~rwise tha~ there h~s been s0!lle ;-onfusion of stages 
m makmg comparisons and m preparmg generIC dIagnoses: 'Vhether 
Jr not any such confusion has been 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 frol11 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 resemble the adult closely, except for lack of special 
reproductive devices-an ovisac band, for example-and for a. gen­
eral 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 MonophlebOldes, 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 respect to' the legs, which are 
wholly lacking in three subfamilies, the Xylococcinae, Steingeliinae, 
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
lStiC'S not found in the adult, it will probably be best to review the 
structure in this stage briefly. 

SHAPE OF BODY 

The body ~ut~ine, as .exhibited in microscopic mounts, ranges 
from short elhptJcal, as III Xylococcus, to extremely elongate with 
parallel sides, as in some Margarodes. 

DERK 

In most genera and species the derm is wholly membranous and 
usually 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-segmented '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 hav;e 
a single sensory pore at the apex of the second segment. The termI­
nal segment is invariably elongated and is usually enlarged and 
bears short or long setae, the last sometimes longer than the 
antenna, and one or more stout sensory setae. These sensory 
setae sometimes occur on other segments in addition, <is on the 
antepenultimate. 

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 setae on the parts are never 
heavy and spinelike as in the adult. 
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BEAK 

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

SPIRACLES 

In numb(ll's of. pairs and general location, that is, for the abdomi­
nal, whether posterior OJ' antel'iOl', the spiracles in this stage agree 
closely, and perhaps .precisely, with tbe condition in the adult female. 
'rhey agree faidy closely also in respect to the pl'es('nce or absence 
of 11 bal' in the thoracic spiracles~ and of internal llnd adjacent disk 
pot'('s in 'both thoracic llnd abdominal, except that with these single 
pores lIsuully I'('place the pore plat('s Or bands or collars of the adult 
femnle. 

DER~1 PORES 

The same range of types nnd vadeties occurs in the larva as in the 
adult, but dCI'm pores nrc often lacking in the larval stage, and when 
developed are usually less ~o than in the adult female of the same 
species: for example, in genel'lll the3r haye fewer loculi and are less 
heavily chitinized and less de('ply invaginated. 

DERlII VESTITURE 

Settle are alway:; l)l'esent and hairs and spines often so, as in the 
adult female, In cel-tain genera, including most of the tribe Ooelos­
tomidiini, additional structures that are perhaps to be regarded as 
modified spines, but that actually resemble flat buttonlike or mush­
roomlike disks: may be found tow:lrd the posterior apex of the 
abdomen, 

Besides the normal setae found on the dorsal and ventral surfaces 
of the derm, there is almost invariably present a single pail~ to three 
pairs of elongated apical setae, usually much shorter than, but some­
times longer than, the body. There may also be present a series of 
definite, often long, marginal setae on the abclOl~n: the thorax, and 
even on the head, 

'I'he Sl)ines when present aJ'e nearly always arranged in fiye defi­
nite longitudinal bands on the dorsal surface. 

'I'he hairs are usually few in number and inconspicuous, but in 
some genera, fOl' example, Drosicha, they are very numerous, as in 
the adult. 

ANAL COMPLEX 

The range of nlriation in the position of the anal opening and in 
the possession or Inck of definite structures in the anal tube coincides 
quite well with that described for the adult female. 

VENTRAL CiCATRICES 

Sometimes wanting, usually with a single median, there may be as 
many as 12 of these present on the abdomen of the larva. 'Vhere 
more than one is present the arrangement may be in a transverse 
curved line, in a, half ellipse, in a median longitudinal row,o1' 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 ,"veIl known. the adult male coccid differs so strikingly from 
the adult female tliat there exists hardly any basis for comparing 
tha two stages. While adult males have been described for many 
species of coccids-for example, by Green (65)-there has teen, so 
far as the writer is aware, no previous attempt definitely to coordinate 
the structural characters 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. 

Befor'e proceeding to tletails it may be stated that the normal 
male coccid of this family is large compared with that of other coccid 
groups, has an elongate body, no mouth parts, a somewhat expanded 
and heavily chitinized thorax b(~aring wings, and It well-developed 
genital orgun, here termed the" penis sheath." 

It may be added that all of the characters here cl:>nsic1ered for the 
male are microscopic; that is, in this instance, they are characters that 
have been obtained from microscopic slide preparations, treated with 
dilute potassium hydroxide, and usually stained. J..n such prepara­
tions characters ha,~ing 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 thoracic 
scierites, 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 
every 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 bBtween the antenna} bases 1S 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 piates that evidently function as stiffening agents. Usually 
a median band of this sort runs from the apex of the head down and 
back along t~e ventr~l face of the head anq splits to run around the 
hollow cone mto wInch the oesophagus opens. The mouth is repre­
sented only by a tiny simple ring at the inner end of 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 length. Very rarely, in the genus N eomar­
garodes, they are said to be only 7 -segmented, with the intermediate 
se~l')nts long-pectinate. All antennae that have been examined in 
thIS group have been simple and lO-segmented, although, aside from 
Neomargal'Odes, species have been described (in the genus Marga­
rodes) with a range of from 9 to 13 segments. The two bl\2!tl seg­
ments are short, stout, and more or less enlarged; the remaining 
se~ments in the simple type are elongate, of approximately uniform 
diameter, and bear ShOlt slender to very long stout setae. Two dis­
tinct types of these segments may be found: In one the segment is 
a:pproximately cylindrical and the setae are not arranged in any defi­
mte sequence; in the other the segments are distinctly nodose and 
haNe the longer setae arranged in conspicuous whoris. 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 N eomargarodes1 will furnish an example of what is here termed 
the anodose type of segment. Aspidoproctus and Drosicha are t,\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, 01' 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 EY·ES 

With only two exceptions, Stomacoccus, with a single facet, and 
Steingelia, with a dorso-ventral row of seven facets on each side, 
the adult males of this group have well-developed compound eyes, 
usually circular, or at least more or less 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 
also have the eyes strongly elongated dorso-ventrally and approach­
ing or actually meeting below. 

OCELLI 

In laounted specimens an ocellus usually appears above either 
the anterior or the 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 a basis for any 
general conclusion on this 0.1' on the possible taxonomic utility of any 
relation between the ocellus and the compound eye. 

THORAX 

With the single exception of wingless Stomacoccus, already men­
tioned, the thorax in all these genera is somewhat enlarged, rather 
heavily chitinized, and with definitely formed and outlined sclerites. 
Only one point has been given consIderation with reference to this 
chitmization: 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 !I. comparative study of the thoracic 
sclerites would be profitable taxonomically if sufficierit material could 
be accumulated to permit an attempt at this. 

WINGS 

In shape, the single pair of developed wings, the mesothoI'llcic, 
suggests dipterous wmgs more than those of any other order. While 
.a single general style prevails in these, there is much minor variation 
with respect 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 n~arly all mono­
phlebine males are heavily infuscated; those in the other subfamilies 
are nearly all lightly or very lightly so. Under the microscope each 
wing shows a minute pattern of varying form, wa-;ry, reticulate, etc., 
which may prove to have some significance. This pattern is probably 
most cmiollsly developed in, the wing of Matsucoccus in which it 
simulates to some degree the venational complexities found in net­
,'eined wings. 

The venation is very much reduced and evidently very much spe­
dalized. 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 (154) interpretation of the 
Tenation, no attempt is made to apply the Comstock-Needham termin­
ology 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 attainin~ 
the wing apex, and, arising from some point on the basal half of this, 
a single well mn.rked diagonal vein that runs toward the posterior 
margin of the wing, sometimes for only a short distance before fading 
out, 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 Itrising 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 diagonal or the basal diagonal vein 
for the longer dia~onal 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 th!1t 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 
diagoilallight line represents, in section, the apex of an angle formed 
by two different planes in the wing and may presumably stand as 
another low vein. The vein here called the basal diagonal, considered 
by Miss Patch (154) to~e the media of the Comstock-Needham sys­
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tern, apparentl~r branches :from the second or high vein in the costal 
complex, and IS itself a high vein. Immediately following it, aneT 
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
sidered as another low vein. Finally the second diagonal clear line 
may represent still another low vein. If all these indicators be ac­
ceptecl as actually representing veins, and jf the theory of alternate· 
high and low veiIls be accepted in its entirety, then propel' interpre­
tation of nIl thes.e becomes a matter of some complexity. The an­
terior low vein mny quite reasonably be considered to be the subcosta, 
the high vein immediately following, the radius. The vein here 
designated as the anterior 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 designatecl 
I1S the radial sector. If, now, the first clear line be regarded as 
the sector of a vein, it will be the median sector, with the meclia 
proper drol)pecl out, a conclusion agreeing with that recently ex­
pressed by Lameel'e (110, p. 131) in regard to the Homoptera in 
general. The ne1>.1; two veins or ridges would then represent the cubi­
tus and the cubifal sector, which does not wholly accord with La­
meere's generalization, since he indicates the loss of the cubitus 
proper. 'rhe second clear line could, on this basis, corr.espond 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 purt of the discussion on the wings, the actuul terminology 
employed is very simple and has no r.elation to any recogni7ecl 
venational system. . . 

By w~y of an appendix to ~he pre~eding! it may be ren;tarked that 
R. J. Tlllyard, after very brIef conSIderatIOn 01 these wmg charac­
teristicf;, expressed (in conversation) the opinion that the basal 
diagonal, of this bulletin, represented. the cubitus of the Comstock­
Needham system rather than the media. 

:~HALTERES 

These peculiar organs are well developed in these coccids, excepting 
only in the wingless Stomacoccus. In some species they are quite 
broad; almost leaflike, and have one or two short, stout, pointed 
setae at the apex; in other's they are narrower, and sometimes quite 
slender, with two to several much longer, slender, strongly curvedt 
apically knobbed setae at or near the tip of each; in all cases they 
appear to hook ver;firmly into a rather mconspicuous fold or pocket 
close to the base 0 the ant~rior wing. 

LEGS 

. In comparisol1 with the females, the legs of the males are elongate 

and slender; among themselves varying degrees of stoutness appeal'. 

with the 1lla:\.'"imum in the species of Marl!arodes, which have the 

anterior pair still further enlarged and evi~iently fitted for digging. 

Species belonging to subfamilies Coelostomic1iil1ae (so far as lqiown) 

arid Monophlebinae have on the tibiae and tarsi and usually on the 

anterio,l' femora numerous stout, conspicuously bifurcate setae. These 

have not been found among the males assigned to other subfamilies. 
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Thepurts are usually all fully developed and isolated in the legs of 
these forms, although there mlly be at least a. tenuencv toward fusion, 
as in Margurodes. The trochanters ha ve few to mallY sensory pores 
on each face. The tarsi are distinctly two-segmentecl in most of the 
species, w:tth the basal segment small and triangulur. In one genus 
the joint i:1 very indistinct, and in the subfamily Steingeliinae .and 
the tribe l\fa:'gllrodini the tarsi are distinctly one-segmented. The 
claw digitules~ are . short or long. acute or knobbed, much as in the 
adult female; the claw itself is entire, with 01' without denticle, or, 
in some species of Murgurodes, is conspicuously trifurcate on the 
middle !lnd hind legs, 

ABDOMEN 

The ubdomen is basically membrunous throughout, although fre­
quently trllnsverse, segmental1 more Ot' less heavHy chitinized plates 
ttl'C present, both dorsully and ventrully, us in Mlll'garodes. to cite a 
single example. Setae of varying sizes are usually present, and 
these may become ,'cry conspicuous in the Monophlebinae. The 
species of this subfamily prllctically always disp.lay on the abdomen, 
Hllll elsewhere, u single type of Hilt, usually qua~.l'jlocular clisle pore. 
These are lacking in some of the other subfamilies, The Monophle­
binae also show an abdominal characteristic not found in any of the 
other gt'oups: At the posterior apex In'e two long 01' short but very 
ddinite. lobes usually termed" fleshy tassels," while the margins of 
the other posterior abdominal segmeI\ts sometimes exhibit similar 
fieshy tassels, so severul pltirs may be present in some species. Theret 
ar('. no truces of these in any of the other subfamilies. Rarely (sub­
family Coelostomicliinae. so far as known) there may be tmnsverse 
bands of small tubular pores on the venter of the segments, In many 
of the genera: including those in the subfamilies Xylococcinae and 
~Iargarodinae, the dorsal preapical segments bear one or two trans­
\-e1'se clusters of large! deeply invuginated, tubular pores which, in 
life, produce a tuft of glassy thl'eads that orten exceeds the body in 
Jength. The abdominal spiracles nre probably always present, 
although, if so, they a.re sometimes very difficult to locate. 'Where 
they have been checked successfully, they agree in number with those 
of the female of the sfJecies. They are always simple and often yery 
indefinitely devclopec! appearing us hardly more than slits through 
the derm. 

PENIS SHEATH 

At the posterior apex of the abdomen ventrally is a fail'lycomplex 
organ that is developed in relation to the l'eproductive function. This 
$tructure, which no doubt represents 11 fusion anc1modificutiol1 of the 
gonapophyses a.nd pel'hups 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 
01' gradually, as viewed from ubove, and terminating in a rounded, 
Or deft, or sometimes deeply bilobed tip. '1'his is termed the sheath 
propel'. The dorsal face of the basal portion, leading to the interior 
of the abdomen, is brouclly cut a.way to permit paSS!l!!e of the large 
and often very long" fleshy" penIs which sometinles exceeds the 
abdomen in length and bears numerous slender spines and often a 
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patch of "ery short, flattened, pectinate ones. Beneath and more or 
less flexibly hinged to the sheath proper is a plate, called here the 
ventral valve, which IS usually thin and flattened, and distinctly 
shorter than the sheath proper, but which in a few genera is somewhat 
elongated, slightly curved downward and -slightly expanded at tip, 
as in Neosteingelia, 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 tillS last genus the sheat.h is very short and has an appearance at 
the apex as of two separate lobes approaching each other. A definite, 
simple, rather .large anal ring may usually be obsel'\'ed directly above 
the penis sheath. 

CLASSIFICATION 

FAMILY MARGARODIDAE MORRISON 

rl'his family wus established ,'ery recently by the' riter (13fJ, p. 99) 
for the reception of the subfamilies unci genera discussed in the 
following puges, 

FAMILY CHARACTERISTICS 

Ha;/)i!.-TuI·ious, lh'illg during the gl~owing period on leaves, stems, branches, 
trunks, or roots of the host, free or concenleu beneath bark or in gall-like pits. 
naked or protected by dense waxy secretion or a firm, usually globular test of 
secreted mat<;>rial; udult female at maturity depositing eggs beneath body, in 
a loose maSs of cottony secretion, in a definitely formed posterior ovisac, in an 
Intel'nul pouch or IIIarsupium, 01' within the gaU-like pit or the heavy walled 
test within which it has developed. 

A.dult fell/ale.-Size small to very large; body varying much in outlin~. 
elongate, with nearly parallel sides, elongate ovoid, elongate elliptical to stout 
ovoid or elliptical, nearly circular; derm membranous throughout or mc!'~ or 
less hl'uvily chitinized in llarticulat· ureas or in entirety ; antennue varying 
greatly from a normal ll-!'egmented type down to smull flattened or invagi­
nutet! plates bearing one or more setae, ~vhere at all well developed with one 
or more scnsfiry pores ou the apex of the second Seb'IDent, and usually with 
enlarged sensory setne on at least the apicul, aud often ou the other segments; 
leg!? ,11wre or less developed, varying from long and stout, fully formed, to small 
couical stubs, with the divisions separating the parts incomplete; almost always 
with claw furmed, more or less curved, with Ot· without denticle, claw digitules 
nearly always llre!;t;nt, short and acute to longer than claw and knobbed at 
apices, trochanters with two to se,'eral sensory pores on eucll face, setae 011 
partsslemler to ,'err stout, spinelike, tarsus' usually one-segmcuted, rarely two­
s(>gmented; heuk often completely lackiug ot· incompletely developed, where 
present varying from very short, bluntly conical, to ('longate, slender conical, 
segmelltution correlated more or less defiuitely with the length, with ('t!l~, two, 
or three segments, apex of beak bearing a few to lllany somewhat enlarged 
sensory setae with tips slender and acute, uluntly rounded, trunC'ate, widened 
or allllof;t bifid; thoracic spiracles pl'esent, in two pairs, eae.h without or, much 
more frequently, with bar, with or without disk pores on derm just outside the 
opening, opening elongate to circular; audominul spiracles always' pI'esent, th(, 
number of pairs varying from eight to two, where less Wan eight the relludlon 
occuning mosr frequently from the unterior eud, leaYing only the posteriOl' 
llairs, but sometimes from the postel"ior end, leaving tlle anterior pairs, with 
or WitllOut disk pores within atl'lum, and wi til o~' without a more or less dpfinite 
cluster of pores on the derm about the ollening of each, posterior pair, when 
npical, widely separated fr\Jln anal opening or ~ntimately associated with this, 
all usually much smaller thun thoracic spiracles, sometimes ubout equal. in size, 
rarely lurger; del'm pores vurying from simple circular 01' irregular disks to 

• Thrse nre often dllllcult to locate. nnd have not I1S yet been definitely fnund In e,ery 
stage of every species eXlUIIllled. 
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large arid deep bilocular or trilocular pores, mostly flat multilocular disk with 
extensive variation In the size, shape,extent of chitinizatioll, and details of 
internal arrangement, sometimes entirely wantilOg,or witIl very few, or fairly 
numerous or very numerous; derm bearing setae, these rarely few in number, 
usually rather numerous, vurying much in size, chitinization, shape of basul 
collar, and so ou; usually with huirs, these rarely wautiug, ofteu very few, 
occasioually very numerous IlIld deusely crowded; with or without spines, these, 
wheu present, cyllndt'ical to cOllical, slender to stout, few to very numerous, 
and densely crowded; anal opening apical, subapical, or distinctly dorsal in 
positiou, sometimes surrounded by 11 cluster of pores and hairs or setae, or by 
all three, opening itself distinctiy chitillized only where tube is uot formed; 
anal tube small or lurge, long or short, without or with u chitiuized ring at 
inner end, without 01' with polygonal wax pores ut inner eud; \"entrul cicutrit'es 
completely lucking or more often present, in this case with one to very many 
(into the hundreds), shape varying, circular, elliptical, ve1'y elongate, and so on, 

Intermediate fenulle,-Varylng greatly, closely resembHng adult female or 
very much modified; body shape elougate elliptical or ovoid to globular, with 
nearly circular outline; lluked, more 01' less cO\'ered with secretion, or con­
cell led withiu u heavy or delicate secreted test or within guU-like cells beneath 
the host bark; derm membrallous or more or less completely chitiuized; 
untennue vurylng from full~- developed, but usually with fewer segments than 
in adult, to nothing more than fiat 01' somewhat invaginated plates bearing one 
or more setue, perhaps very rarely wUllting, where fully developed with pores 
and setue arranged much as in adult; legs likewise varying greatly, fully 
formed lind of nOl'lIIlIl lengtll. llIuch reduced. conical. tiat plates on derm, or 
wholly wuntint:;, whcn appreciably dc\'eloped with claw and digitules; the first 
willi or without denticle or dt:nticles, tile second acute :lml not rcuching ciaw 
upex, or knobbeu and surpassing it, trochanters mostly with only It few (two 
to four) 'Sensory pores on each face; bellk more or less developed, slllull, short, 
stout conical to elongll te conicul, one-segmented to three-se~,'1llented, apical 
sensor~' setae ucute to ulmost bifid as ill udult; thoracic spiracles without or, 
more frequently, with bill', without or with disk pores or pore plate within 
atrium, without or with a buud 01' cluster of disk pores 011 del'm at opening; 
ubdomillal spiracles liS in IIdult, .number of pairs varying from eight to two, 
larger than, equal to, or much snmBer than thoracic, with or without disk 
pores williin atrium, reduction taking place from either the anterior or pos­
terior end of the abdomen; derm pores with much the same types and modifi­
cations liS in llie IIdult femule; derm setae, spines, and hairs often much as 
in the correspoliding udult female, sometimes much reduced in size and numbers 
even when ubundallt in the udult fenlllle, sometimes wholly or almost wholly 
wanting; anal opening varying us in adult, sometimes very difficult to locate; 
anal tube also \'lIrying within II,bout the SlIme limits us in adult; ventral 
cicatrices usullHy present, rur.ely lacking, number and arrangement varying 
within Sl1ll1e limits as ill udult. 

Lal'va,-Body outliuc stout elliptical to yery elongate, with parallel sides; 
derm membranous or with the posterior apex chitinized; antennae stout to 
slender, short to elongute, with short setlle or with some setae longer than the 
body, usuuIly with stouter sensory .setue on apical segment, rarely with these 
on other segments, second·segment usually with a single sensory pore, number 
of segments ranging from two to seven; legs usually normally developed, 
sometimes witli the unterior pair much enlarged and much stouter, very 
rarely with the posterior two pairs wunting, trochanters usually with two 
sensory pores on each face, tarsus one-segmented, claw with or without 
denticle, claw digitules IIcnte und not attuining claw apex or knobbed and 
surpassing apex of cillw; beak always present, short to long conical, one­
segmented to three-l3egmented much us in adult, upicul sensory setae acute to 
bifurcate as with adult; thorucic spiracles with or without bar, with or with­
out disk pores within atrium, with or without disk pores on derm at mouth, 
the range of. variation much the sume as with adult; ubdominal spiracles 
in from eight to two pairs, not certainly located in a few forms, size varying 
from slightly larger than thoracic to minute, hardly visible under high mag­
nification, with or without pores within utrium, reduction from anterior or 
posterior end of abdomen as with udult; derm pores showing much the same 
types as 1n adult, but usually less developed, pores sometimes wholly lacking; 
derm with or wUhout spines, usually with, sometimes without huirs, and with 
at least a few setae, these sometimes numerous; apex of abdomen, with very 
rare exceptions, bearing at least one and often two or three pairs of enlarged,

t definitely differentiated apical setae, these ranging in size from perhaps one­
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tenth to perhnps two or three times the length of the uody, UliU often Ilccom­
panlell uy a morc or less complete mnrginul fringe of similur setue on ubdomen, 
or even on heud and thorllx ill uddition; unul opening dorsal, subapical or 
apical, sometimes allllurentIy very much reduced, sometimes Surrounded by a 
circle of small, 1)sually fimbriate hairs, I10t chitinized itself except where tube 
is not developed; Ullul tube, when developed, chitillized or membranous, with 
or without chitinized ring at iuner eud, with or without a collar of poiygonal 
wax pores at inner end, with or without lUsk pores associatell; ventral cicatrices 
rluely lucking, usually with a single mNlIau, but with one to several in varying 
arrangement 011 the ventral fuce of the abdomen. 

Adult 'mu/e.-Uody elongate, of varying stontness; head membranous except for 
<:hitinlzed thickcnell bUIlds, mostly ventrally, vcry rarely (one genus) wholly 
membranous; untelllllle attllehed betweeu the eyes unll the Ilpex of the head, the 
two basal segments enlarg('d, the relllllinder distinctly more f'lender, rarely with 
the lnterlllelliate segments long peetlnut:e and a total of seven segments present, 
usually simple, 10-segmented, with the segments beyond the second cyUndrical, 
entire, and with the setae distributed il"re!,'Ularly, or trinodose, with the longer 
setae In three whorls, or binodose, with the settlc in two whorls, range of 
nntcIlnal segmentation reported in various descriptions 9 to 13; compound 
eyes almost alwuys present, these very rarely reduced to a single facet each, 
or to Il dorso-ventral row of facets on each side of hend, eyes usually rather 
strongly convex and strongly protruding. circular or 1110re or less flattened in 
outline as viewed from the side, sometimes much drawn out dorso-ventrally, 
with the lower ends approximated or actually meeting below; ocelli placell above 
the compound eyes, usually appearing at either the anterior or the posterior 
corners in mounted specimeus; thorax nearly always hellvily chitinized (mem­
~~:Ul{jl1S Hml wings wuuting .in one genus), the middorSlll area entire or 
exhibitin~ a conspicuous transverse oblong to eiUptical unchitinized arell; legs 
mostl~· slender to 1110dCl"lltely stout, rarely stout with the anterior pair still 
1I10r(' enlarged and fitted for digging, trochanter!; witll few (2) to mnny 
(around 15) sensory pores on each face, tlbille and anterior femora with or 
witbout numerous conspicuous bifurcate sptll!'. tarsi usually two-segmented, 
sometime;;; olle-S~'~lIlellt~'ll. clltwli with or without denticles, claw digitules usulllly 
two in numher, sometimes as many as 12, H(~ute nud not uttnilllllg cIaw apex, 
or knohbed nnd surpassing clnw apes; wing'S rarely lackin~ (one genus), 
usually present, nenrly clear to !:'trnlll-(Iy Infu!-;cuted, costal margin bright red or 
dark ill ~olor, postlll ~olllpl!'x truu('nte hcfore wing apex or tapering and attain­
ing UIlL'X, with ,\ bnSal din~ollal. this lonl-( 01' short, oc("nsionltll~·. with I1n apical 
diagonlli. normally whh I'wo diagonal light strenl,s, these hardly observable 
in somp wings. lihn\le of wing various. HSllaH)' at least slightly broader 
toward llll>,e fwd bIJ1('rill~ toward a (I('X , halt'(')"l's narrow to broad I.eallike, with 
ou(' to sen~rul 8etll(' at or clOSe to apes, these short and stout, pointed, or long, 
slel1der, cun'NI, and knobbed nt tips; IIbdomen membrunous, with or without 
truus\'el'Se segmental cbitlnized plntes, with ubdominal spiracles, presumably 
uumbering as In other stn~E'!;, often obscured nud difficult to locate, Il'iargin 
with or without lonl-( or "horl' ".t\E'shy tassels."' total llumbel', when present, 
,"un'ing frOI1l 2 to 12; 11enis sheath "'trying much in shltpe, usuully stout at 
base, tllperin~ more or le~s to a slender roundedapcx, sometimes cleft and 
bilobed at npex. rarely (one genus) t111IlCal'ing Slightly bivalved, lower ynlYe 
short nnd tl'llllCllte nt npex to long slendel', cllI:ved downward and pointed at 
apex; derm of abdomen with Or without flat disk ]1ores with trilocular, qund­
rilocular. or quinqueloculnr centers, lind with or without one 01: two trans\"erse 
o\"ul or elongate clusters of long. deeply invaginated, multilocular, tubular pores, 
l'IlI'el~' wjth trunsverse segmental rows (If small tubular ducts on the Yentl"Ul face 
of the- :Lbdomen. 

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. conspicnous differences appearing consistently in 
all of t:he stages studied, since such do not seem to exist, but rather 
on single or at most It few characteristics appearing in perhllps one 
stage only of (l genus and often only inadequately supported by the 
other c11arllctet~S 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. 	Tarsi distinctly two-segmented, except rarely, when leg is reduced to a small 
protuberance without segmentation; disklike simple pores present. 

XYLOCOCCINAE 
aG. 	 Tarsi one-segmented, legs, if reduced, with some segmentation; disklike 

simple pores wanting. 
b. 	 Claw with several (6 to 12) large knobbed digitules surpassing apex of 

claw; antennal bases actually contiguous ____________ STElNGELIINAE 
bb. Claw usually with two dlgitules, these knobbed and surpassing the claw 

apex, or short and not attaining claw apex, if with more thnn two 
then< these short, acute, not nl all conspicuous; antenna I bases often 
close together but not actually contiguous. 

I 	 v. Anal tube, if well de\·eloped and with ring at inner elld, with open­
ing distinctly apical in position; opening sometimes subapical, 
the tube in this case poorly developed or wanting; no ventral 
cicatrices. 
d. 	 Usually with disk pores, in a band or plate, within atrium of 

thoracic spiracles, if without these, then the anterior legs 
much enlnrged, fitted for digging; very rarely with disk pores 
extel"l1nlly Ilt opening of thoracic spiracles; Ilntennlle mostly 
quite normally developed, very rarely tending to conical 
form, in this case distinctly and sharply segmented. 

MAllGABODINAE 
dd. Without disk pores or pore plate within atrium of each thoracic 

sph·acle, although usually with a cluster or band of these 
externally Ilt opening of each; antennae rarely fully devel­
oped, mostly reduced to short cones retaining linear seg­
mentlltion, to joints, or to fiat plates on derm. 

COELOSTOMIDIINAE 
00. 	Anal tube always well, or at least relatively well developed and 

with a simple ring or a band of pores at inner end, the opening 
distinctly dorsul in position, although utyurious distances from 
the apex of the abdomen; ventral cicatrices present, varying much 
in number, Size, and arrangemenL_____________ MONOl'HLEBINAE 

INTERMEDIATE FEMALE 

a. Legs wholly lacking; antennae reduced to fiat plates. 
b. Each thorucic spiracle with one to se\·eral very tiny setae set in rela­t th-ely lurge collars on the derm behind or beyond its opening. 

MARGARODINAE 
bb. Without such tiny setae in association with each thoracic spiracle. 

v. With seven or eight pairs of abdominal spiracles; if with seven,
these 	the postel"ior pairs________________________ XYLOCOCOINAE 

cc. 	 'Vith six pail·s of abdominal spiracles, these the anterior pairs. 
STEI NGEf.I1N AE 

aa. 	Legs present, rarely only as fiat differentiated plates on the derm, more 
often as conical protuberunces, but usually fully developed, normal, 
closeiy resembling the legs of the adult female; antennae in some genera 
reduced to stout cones, these retaining distinct evidences of segmentation, 
01· more frequently elongllte, llormlll, with several distinctly separated 
segments. 

d. 	Antennue and legs usulllly reduced to short or elongate cones, 
but with definite evidences of sel,rmentation, rarely elongate, 
normal in form, the unal opening in this case distinctly 
apical, the tube either without ring at inner end and abdomen 
without ventral Cicatrices, or, if with ring, the tube breaking 
away with a cil·cuiar disk of the surrounding derm at ma­
turity, lea,·ing II lurge clI·cular opening at posterior apex of 
body and with ventral cicatrices presenL___CoELOBTOMIDIINAE 

dd. Antennae and legs fully developed, normal in size and shupe; 
final opening distinctly dorsal, unal tube with ring, and with 
or without polygonal wax pores ut inner cnd_MoNoPIILEBI!"AE 

71205-28--3 
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LARVA 

a. 	Anal opening usul!lly (Ustinctly apical ill position; if subapical or apparcnUy 
dorsal, then the anal tube not developc<l. 

o. 	 Anul tube well devcloped, wilh polygonal wax pores at inner cnd; ven­
tral cicatrices present arrangement various, alwa)'s more thun one. 

c. 	Ventral cicatrices arranged in a single median ventral row, two to 
seven; benk short COllical, one-segmented, attached opposite the 
middle coxue _________________________ XYLUCOCCINM; (part only) 

ce. Yeutrlll ciclltrices not in a single median ventral row, either in a 
trunsverse row or in two interme(liute rows, one on each hnlf of 
the venter of the abdomen; beal. long conical, three-segmented, 
!lttached opposite uuteri')r coxue__ COELOSTOMllllIN,\E (purt only) 

lib. Anal tube poorly or not at ull developed, rarely with dng, und in no 
case with poiygonal wax pores at inner end; ventrul cicatrices W!Lnting 
or only a single median one present.

(/. Autenll!Le normally sen::n-segmcnted __________ COELosTO!.mHINAE 
(part only) 

c/rl. .L\ntennae normally six-segmented, rarely five-segmented. 
e. Body with nnn1l'rous setue, the apical pair not definitely 

differentiated; anal tube chitinized, but without ring at 
inller eml; no vcntral cicatrix__________COEUlSTO~III)IINAE 

(purt only) 
rc. 	Body ::-etae not Ilumerous, one or more apical puirs dis­

tinctly differentiated; anal tube usually not developed, 
sometimes as in preceding; cicatrix present or wanting.
t. With a single, median, circular, ventral cicatrix, this 

often smalL_______________MAllOAltODINAE (part only) 
ft. No ,'entrul cicatrix. 

g. Claw digitules lacking; second and third antennal 
seglllents with lanceolate setae; with ,'ery tiny 

bilocular derm pores; with a fringe of large
lllargiual setae Oil au<lomell_______MAItGAltODlNAE 

(part only) 
uu. 	Claw dibritules present, knobbed IlIld surpassing claw 

alll'x; 110 lallceolate setae on untennae; no large 
nllirginul abdominal setae. 

11. 	 Antennae with elliarged, stout, sensory setae Oil 
at least one preapical segment; with the 
8m'en posterior pairs of abdominal spiracles
deyeloped_________XYLOCOCCINAE (part only) 

hh. Ant('nnHe without enlarged sensory setae on 
preapical segments; with the four to six 
Ilnteriol' pairs of abdominal spiracles de­
veloped. 
i. 	Claw with a distinct denticle. 

!IlAUGAIWUINAE (part only) 
U. Claw without denticle _______ STEINca:UINAEl 

uu" Anul opcllillg uistincUy cJorsnl in position, sOllll'times fairly close to apex oi 
ubuomcll, Ilnal tube well den' Ioped, with ilt least a chitinizcd ring at 
iuncr end and nearly always witl1 polygollul wax l)()res there. 

l\lONOl'lIUJlINAE 
ADULT MALE 

11. 	 Legs (tibiae, tursi, und allleriol' femora) bearing IJ!fllrcate setae; mid­
llorsnl are;l of thorax with a conspicuous, traus\'crse, cllipticul to oulong, 
uuchitinize<1 nrea; without clnsters of long tubular purl's dorsally lIear 
1l1lCX of ubdomen. 

b. 	 Apex !lud lateral margin:> or abdomen with at least olle IUld :frcquently 
\Vitll severnl pairs of .. flc~hy tassels," tlle:;e short or long- but ;lLwnys
dist incUy llevelollcd ________________________________ l\IoNOl'lILElIlN"1.E 

bb. Apex !lud lal~'mL m:tl:g-ius of audulllcn with no suggestion oJ the develop­
ment ue Ilcshy tussels ______________________________COl;;r'OsTo.\mJllNAE 

aa. Le;;s without uiJurCllte setae i mid-dorsal areu of thorax without a transverse 
11Ilchitillized !lrell; willl oue or two clusters oC long tuhular l)()res near 
IlI)(!X of Ilbdo11lell dorsally, these very rarely wanting, the cOml)()llnd eyes, 
and sometimes the wings and thoracic: chit illizatioll also, lacking ill this 
casco 

~ 
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c, Compound eyes reduced to a row of facets on each side of helld or to 
a single facet; wings, hal teres, and thoracic chitinization some­
times lucking; tursi distinctly one-segmented, digitules knobbed and 
slightl~' exceeding claw upex _________________ . _____ STEINGELIINAE 

ee, Compound eye;; well de,-elolled, with numerous clustered facets; 
wings und haltere;; ulwuys present; tarsi usually plainly two-Seg­
JlleJlted, rarely indistinctly so, und rarely definitely one-segmented, 
if We last, tl.J.en the anterior legs much enlarged, heavily chiti­
nizcd, fItted for digging; digi tule;; usuully il(~ute >,l1Id not attaining' 
claw ullcx, l'urely Iwobbed und exceeding it, 
a, HaHere;; mostly broud and D.at, each u;;ually with (llIe, rarely 

with two, short, stout, acute, ut most only slight cUl'yed setae
Ilt or clOSe to tlp______________________________1IMtGAIIOV1NAE 

del. Hulteres 1Il0st'ly narrow, with sen!1'Il1 (four to six) long, slender, 
cUl'Yl'd, distinctly knobbe<l setae at or close to upex, 

X),"LOCOCCINAE 

!:)UBFA!lIlLY XYLOCOCCINAE PEHGANDE 

;rltis subfamily was erected by Pergande (l00, p. :dO) in 18ii8 for 
the reception of the gcnel'l1 Xylococcus and Uoelostomu.. (= Coelosto­
midilL). III subsequent literuture the included genera were placed 
in the subfamily l\iurgarodil1!le and Pergunde1s subfamily name was 
abandoned until reemployed by MacGillivray (119, p. 80). The 
limit::; of the subfamily as treated here are very different from those 
indicated by both of these writers. 

SUBl'AMILY CHARACTERISTICS 

JlCl.fJlt,----cLiYing <luring the growth perio<l under various conditions, expoi5e<l 
freely on the host, protccte<l within the bundles of needlelike lellyes, concealed 
beneath Iln<l protected by the burk of tl.J.e host, forming gaU-like pits or cavities 
benellth the host bark or in the host twig axils, or forming a heavy globular 
test. 

Adult (el/lu[c,-Bod)' elliptkul or ovoid to rather elongate elliptical, rarely 
(one genus) with chitinize<l lliute OIl head or (one genus) with posterior apex 
more or less chltinized; ilntennae normally well dC"elope<l, normally nine­
segmented, sometimes with fewer Sel,'111ents, sometimes with sensory setae on 
Ilpil'al sl'gmellts onl)', sometimes on preapical as well, bases not contiguous, 
s(~ond IIlIleunal segment belll'ing several (three to four) sensory pores, 
Ilutennue I'tll'l'I)' (one genus) reduced to small cylindrical tubercles, without 
Sl'gUl(>llts. but bearing sen!:iory setue and pores; legs rurely (one genus) reduecd 
to small fol(H or globular tubercles, u8uuIly well developed, without fusii)n of 
j)IU-tS, with t he tarsus. ruther distinctly two-segmented, the basul segment much 
8110I't(>1', th:s in C'ontrast to the one-segmented tarsi of all the other known 
IIlPlllbel's of this family, trochunters with sevel'ul to many (5 to 14) sensory 
porC's 011 elleh faC'e. clllW without, or at most with a VCi:Y faint denticle, c1:tw 
dl!~itules simple, :leutt', not attaining tip of claw or rarely (one genus) knobbed 
tlml exceeeling tip of claw; beak, where present, usually incompletelr de,-eloped, 
at most obscurely onc-segmented; thorllcic spiracles with or without un at 
least parr"ally de,-eloped bill', with or without disk pores on derm at opening 
of !;piruelc,l, mostly ~1lI:Lller than or only slightly larger than the abdominal 
pa i rs; abdominal spiracles in sm'en to eight pairs. these thellosterior ones if 
in i'en;m pairs, with or without pores within atrium; derm pores showing some 
'-lIl'illt:OI1, one t~'pe with ciL'cular to o,-al to bilocular to multilocular centers 
with or wit:hout a Rubmllr;.,'illul baud of small loculi and another C'ircular 1.0 
irrE';;ulltr. simple willi IIJll1arently finelr gl'Rllular surface. sometimes very 
vagllely dirhled into two, three. or four irregular loculi, these last pores in 
some spp('i('s milch rp$emblillg smull ventral cicatrices; derm without spines; 
Iwil's !:'ollletilll('s ('el'tainl~-, lind jJerl1aps always, present in small numbprs; 
sptae lWpsput, sonl('times quile stOllt, almost spinel ike, usually f:lit'ly numerous; 
1111111 OIX'I1illg npiral. ~'ither fHirly definitely formed, but not ronspieuouR, or 
prll('tirally un(](>ypIOIWd; \'('11 trll I c'catriees wHnting (see discussioll undel' 
lIOn's). 
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Intal"mediate (ell/ale,-Body globular to rather elongate elliptical or ovoid. 
denn membl'ilIlOUS to fairly heavily chltinized; Hntennue reducell to flat plates 
bearing one 01' more sensory setae; legs wholly Incking; beak very short conical, 
poorly developed, one-segmented; thoracic !:lpiracles of moderate size, usually 
without, rurely (one genus) with bar, with 01' without disk pores within 
atrium, with 110 tiny setue on derm behind opening; abdominal spiracles in 
se\'cn to eight pairs, these-the posterior olles-if in seven pairs, usuully with 
JloreS within atriulll of eHch; m;uully with at least a few disk pores on derm, 
these l'Ilrely lacking; derm l"urely (one genus) with spines, these usually lacking; 
hairs rarely present, usuall~' upparently wunting; setae l)resent, usually in 
llumbcl's nlthough not tending to be densely crowded; aual tube rlu'ely small 
and incOnSI)icuous, usually large and very strongly developed, benring numerous 
l>ores, untl, in one genus, prominent iutel'linl prongs rudiatiug from the innel' 
end i ventrnl clClltrit-eS wnnting. 

LUI'·v(/.,-Hody elliptical to stout ellil)tical; l>osterior IIpex clrltinized, 01' whole 
derm membranous; nntennae fnlrly stout to stout, six-segmented, either the 
uplcal onl~', or uIlicnl I1ml SOllle Ilrcupicnl, with sensory setne, buses close 
together, but not eontiguous; legs normal, claw with or without denticle, all 
elnw digltuies knobbed and exceeding tip of claw; benk attached OP1>osiOO 
midtlle legs, short conical, one-segmented; thoracic spiracles with or with~ut 
bur, without l>ores with~n atrium; abdominnl spiracles in seven to eight Pl11rs, 
these the posterior if in seven pairs, with or without l>ores within atrium; derm 
pores present or wunting, if present including llIultilocular disk type with 
circular ceuter and bilocular disk type; derm without spines, without small 
chitinlzed disks, with or without hairs, with setae, these mostly Sl!lall and in 
fair nUlJlbers, with n single pair of enlal'ged, but not conspicuous, apical setae; 
anal tube nplcal, very well or poorly developed; ventral cicatrk-es wanting 01' 

present ns n single median abdominal row of two to seven. 
Adrllt male.--Of the usual elongated shape; apex of head not aeute; antennaE 

simple, slender to moderately stout, segments beyond second approximately 
equnl in lengtll but the apical shortest of the::;e; legs witllOut bifurcate setae, 
the trochanter" with few to many (three to eight) sensory pores on each face, 
tarsi two-segmented, the joint in one genus (Matsucoecus) very indistinet, the 
tarsi here in superficial appearanee one-segmented; wings narrow, very slightly 
clouded, basal diagonal sho.rt to elongate, costal complex continued to wing 
apex as a tapering band, or truncate well before wing apex, apical diagonal 
faintly present or Incking; 111111 eres somewhat expanded, apical setae long, 
slender, numerous (four to six). apiees more or less distinctly knobbed; abdo­
men with heavily ehitinized transverse plates or almost wholly membranous, 
with one or two transverse clusters of tubular ducts dorsally at posterior apex; 
disk pores present or wunting; penis sheath stout at base, apex entire, ventral 
valve equalling or somewhat exceeding tip of sheath, slightly expanded at apex 
and slightly curved downwnrd, 

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

KEYS TO TRIBES OF XYLOCOCCINAE 

ADULT FEHALE 

o. 	~\nterior npex of body bearing a heavily chitinized. approximately circulnr 
plate; genital opening surrounded by II series of clusters of smnll disk 
pores__________________________________________________ STIGMACOCCLNI 

oa, Anterior portion of body not so ehitinized; genital opening not surrounded 
by clusters of disk pores, 
b. 	 TllOrneic spirncles with or without bar, this usually not strongly de­

veloped, and with pores within atrium; abdominal spiracles with pores 
within atrium; abdominal spil'llcles definitely larger than thol'acic; 
anal tube usually distinctly developed, quite evidenL___XYLOCOCCINI 

bb, 	ThOracic spiracles without bar, without pores within atrium; ab­
dominal spiracles without pores within atrium; abdominal spiracles 
definitely smaJier thlln thoracie; ullal tube ,'ery poorly developed, 
hardly Or not at 1111 ('videnL_______________________ MATSUCOCCINI 
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a, ~'ho1'Ucic spil'ucies with bill'; ilerm lJem'ing numerous spines; IInlll tube large, 
bearing numerous simple disk pores and several (around seven) long
tnpering lIranches at inner cnd__________________________ S'fIGMACOCCINI 

a(/" Thoracic spirllcles without bar; dl'rm without spines, sometimes with spine­
like setue; IInul lube often well developel1 and lien ring lIlInds of wax 
pores, lIut in nny ease without simple pores and without long internnl 
brunches, 

b, Th01'llclc spil'llcles without disk pOl'es within atrium; derm benring some 
multiloculllr lind sOllie simple disk pores; with eight pairs of abtlominul 
spl1'llcles; llllnl tube very well developed, bearing bunds of wax llores 
ncnr allli ut inlier eud; postel'ior npex of body heavily chitinized, 

XYLOCOCCINI 
lib, '1'lIorll('iC spirHei(>s with disk pOres witllin ntriulll; derm without (lisk 

por('8; wit h seven postel'iol' pairs of ubdominal spirncles; unnl tube 
yel'y poorly de\'eloped, without truces of pores; no differentiution in 
extent of body chitinlzutlon__________________________ l\IATBUCOCCINI 

(The IlIr\'a of Stiglllncoccus is not known) 

a·, Posterior npex of body heuyily chltinlze!l; with sensory setae on apical 
IIntennnl segment only; claw without dpntlcle; derm with disk pores;
tho1'Uelc splrucles with bul.' ________________________________XYLOCOCCINI 

(la, Postel'ior IIpex of body not heuvily ehitinlzed; with sensory setue on an 
iutcl'lllcdiate alltenulIl segment; cluw with denticle; del'lll without disk 
pores; thoracic spiracles without bar ____________________:\IATSUCOCCINI 

ADULT l\!ALE 

(The aduit male of SUglllacoccus is not known) 

a, :I:rochlllltt'r with severul (uhout eight) sellsOr~' pores on each face, tlll'SUS 
distinctly two-segmented, clnw with clClltielP, tibin with digltule-like setae 
lit IIpex; costal. com)lll;'x of willg trulleatc before IIpex, basai llillgonul 
short; with two clusters of tubular pores dorsally near apex of abdomen, 

XYLOCOCCINI 
aa, Trochanters with fewer (uroulld three) sensory pOl'es on eaeh face, tnrsus 

iucllstillctly two-segmented, cluw without denticle, Ubin without cligitule­
like setue; costul complex (If wing tnpering to wing apex, bnsnl clingonul, 
if correctly interpreted, very loug, uttllining wing apex; with olle elustel' 
of tubulllr pores dorsulJy 111;'111' Ilpex of ubdomelL_________ l\!ATSUCOCCINI 

TRIBE STIGMACOCCINI MORRISON 

This tribe, very recently 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, 

GENUS STIOAlACOCCUB HElIlI'EL 

(PI. 1, .A, IIlId figs, 1 lind 2) 

This genus was established by Hempel (91, p, 399) ,in 1900 with 
~ the single included new species a~pe1', which thus stands as the type, 

No other species has ever been correctly assigned here, although 
Cockerell (23, p, 233) incol'l'ectly associated Ne~stead's genus Peris­
sopneumon with the genus now under discussion, 

Th.is 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 (51, p, 108) showed 
that such a relationship wus untenable, 
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GENERIC ClIAItACTEItISTICB 

JIabit.-Llving during the growing period on the bark of the host, some­
times within ant cartons, but inclosed within an approxhnately spherical, 
thick-waIled test havillg an opening at its highest point. Adult female prob­
nbly retained within the test formed by the earlier stages, and probably ovi­
positing inside It, although the legs are fully formed . 

.Adl/It female.-ll'lnt elliptical, slightly nttenuated posteriorly (Hempel);
derm membrunOliiS and delicate except for a roughly circular to oval, lJeavily 
chltlnlzed IIrea at the tlorso-anterior apex of the body, this area not Inclosing 
the untennal bases; antennae fully developed, but lightly chitinlzed, the two 
basal segments hardly differentiated, forming a large truncate cone with 
remaining s';!gments continuing from apex of this, with a total of seven to 
lillie segments, all the segments beyond the second bearing one or more dif­
fel'entitlted sensory setae, the npex uf the secolld segment bearing fuur sensory 
pores; legs fully developed but not heavily chitinized, exhibiting severn I 
peclllinrities, the trochanter iJenring numerous sensory pores (about 14 on 
eneh fnce) Instelld of the few (two to four) usually present on each face, 
tibl:t with a dlsthlct kink lind a slight outward bend about one-third of length 

~'IO. L-StiUI1wCOCCII8 asper, ndult female; A, OUtline, optical SI!ction, X 7.5; B, derm 
Sl't/H', dorsal (D) nnd ventral (Y), X GliO; C, antenna, X GO; D, leg, >< 60; E, faintly
trilobate disk pore, X 1,500; },', thornclc spiracle, X 60; G, abdominal spiracle,
X 11;:; i H, dcrlU. disk pores, X 1,500; r, simple disk pore, X 1,500 

frOm upex, tarsus two-segmented, distinctly curved, claw stout at base, strongly 
curved, slender at tip, the digitules often, and probably normally, in two pairs 
on each sWe of claw, sometimes two and one as in some species of Coelostomidia, 
eadl digitule u small, short acute set/I; beuk present, ordinary, placed close 
to antennne (Hempel), not observed in any of specimens examined, probably 
not functional; thoracic spiracles of llloderate size, with narrow bar and loose 
pore cluster around opening, this ovoid, not transverse; abdominnl spiracles 
in eight puirs, opening of each nearly as large as with thoracic, with a narrow 
coUnr, then a constriction, then an enlarged atrium, posterior pair close together 
ut body apc'x, sm:lller than preceding pairs, all with a few minute pores just 
within opening and with u scattered group of quinl]uelocular disk pores around 
opening; denn pores of two sorts, mostly slllall disk pores with large quinque­
locular centers, but in addition with considerably larger, usually irregularly 
shaped pores with lighter central are.t and darkel' border, the whole divided 
into usually three, rarely fO\l1' pnrts by fuint darl;:er lines, these particularly 
ubunduut mId closely crowded toward the posterior apex of the body in the 
nrea surrounding the genitnl opening; derr.:l bearing some smull, stiff setae. 
vnrying in size, some slender, some spinclike, and with even smaller stiff 
huirs with expanded bnse;;, theSe nOWhere abundant or crowded, stC!uter 
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postcriorly; anal tube not certainly located in specimens examined; genital 
'opening connected with an internal tube opening in the middle of a circle 
of smnll clusters of qulnquelocular disk pores; ventrnl cicatrices wanting. 
(See tliscusslon of simple pores.) 

Intermediate female (preadult) .-Approaching a globulnr form, derm mem­
branous, except for a small, henvily chitiuized circular disk surrounding the 
anal opening; nntCllnae reduced to smull, tint, circular, chitinized plates bearing 
several setlle; legs apparcntly cntirely wanting; benk short nnd stout couiclll, 
at most obscurely two-scb'1llented, probably, but not certainly, with apical sen­
sory setae; thoracic spiracles of moderatc size, with circular opening and bar, 
a. double band of polygonlll wax pores within opening and u wide circular to 
OVid cluster of tuberclelike pores surrounding the opening; abdominal spiracles 
in eight pnil'S, openings nearly us lurge as in thoracic, with band of polygonal 
pores within and cluster of tubercular pores uround the opening, but without 
bill', postcrlor pair very close to anal Ollcning; derm with peculiar uncqually 

FlO. 2.-.')tiymaeoecu8 asper, preadUlt female: A, cast skin, outline. X 12; n, anal tube 
with attached dcrm. X 60. with detalls of structure of internal branch. X 1,500. and 
ot derm plate. X 230; C. thol'llclc (left) and abdominal (right) spiracles, X 115; 
0, abdominal spiracle, X 230; E. derm pores, X 1.500; ll'. derm aplne. X !loO: G. derm 
seta. X 650; H. derm spine, X 530: I. del'm pore. X 1.500: J. slliracular disk pore. X 
1.500 

bilocular porcs, with muny of these invaginated, at the ends of short delicate 
tubcs, and muny showing faint transyerSe lines, dividing euch loculus into half, 
these porcs in two distinct sizes, and with numerous Simple disk pores, similar 
to those around spiracular opening in the circular Dlate surrounding the anal 
opening; without truces of loculnte (lisle pores at all rescmbUng any of the 
usuul types; derm with uumerous, large, ruther stout spines, Shorter in the 
midvcntl'U1 abdominal area, ubundant oycr. the whole del' III except the anterior 
\"entrltl region; with It COIIIDUl'Utiyely few small, short setae, and with even 
fewer and slllaller hairs; anal tube large, of very pcculiar form, cyliudrical, 
with wide band of apparently simple pores neur inncr eli(} and a scries of 
large tentacles, suggcsting those of n squid (six to eight in number), pro­
truding' into the body cavity, each tcntacle bearing numcrous approximately 
circular simple disk pores; yentral cicatrices not obscrved, apparently wanting. 

LarufJ..-Not known . 
•-I.illlit maTc.-Not known. 
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The genus is now known 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 (17, p. ~75) in 1899 for 
the reception of all of the genel'll other than Margarodes that had 
been associated together to form the subfamily Margarodinae. .As 
here restricted, it lncludes only the ~enus Xylococcus and another 
closely related but only recently descrIbed genus. 

TRIBAL CHARACTERISTICS 

Habit.-Llving £luring the growing period in cavities in the bark of the host 
or in hollow pits formed at the twig axils. Adult female sometimes emerging 
for ovipOSition, sometimes remaining and ovlpositing inside the cell in which it 
has developed. 

Adult female.-Body rather elongate ovate or elliptical, membranous or with 
the posterior apex of the abdomen more or less' heayily chitinized; antennae 
either reduced tQ small 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 around eight sensory pores on each face, claw 
with denticle, claw digitules acute and not attaining claw apex; beak present or 
wanting Qt. mOl'e or less developed i thoracic spiracles with or without bar, with 
dIsk pores within atrium, definitely smaller than the abdominal; abdominal 
spiracles in eight pairs, with disk pores within atrium i derm disk pores present, 
some simple, some multilocular disk; anal tube well developed, with ring at 
inner end. 

Intermediate female.-Tribal characteristics agreeing with those given below 
for this stage of the genus Xylococcus. 

Larva.-Tribal characteristics agreeing with those given below for this stage 
of the genus Xylococcus. 

Ad'ult male.-Tribal characteristics agreeing with those given below for this 
stage of the genus Xylococculus. 

The adult females of Xylococcus and of the genus here character­
ized as new, Xylococculus, 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 charllcters in the adult male that can be considered as 
of significance. 

The known distribution of the two genera included here touches 
the Europea~ and Manchurian subregions of the Palaearctic region, 
and the Californian, .Alleghenian, and Canadian subregions of the 
N earctic region. 

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

KEY TO GENERA OF XYLOCOCCHn 

ADULT FEMALE 

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

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

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

GENUS XYLOCOCC;Us Low 

(11Igs. 3, 4, and 5) 

Xylococcus was established as a genus by Franz Low (118, p. ~71, 
~74-) in 1882 llS a result of his studies on an Austrian species, also 
described as new by him in the same paper under the name filife1'U8. 
The present-day conception of the genus is based almost entirely on 
the work of Hubbard and Pergande (100) who discussed at length 
an American insect which they assigned to Xylococcus. Through 
the kindness of F. Maidl, of the Naturlll History Museum of Vienna, 

....: 
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FlO. 3.-XylocoCCU8 flllferll8, adult female: A, outline of body, dorsal and ventral, with. 
preadult derm plate stilI attached, X 17.5; B, antenna, X 230; C, leg, X 230; D, spine 
trom preudult derm PIRte( X 165; E, thoracic spiracle, X 230; F, anterior body setae,
dorsal (D) and ventral .v), X 650; G, abdominal spiracle, X !l30; H, simple derm 
pore, dorsali X 1,500; I, multIlocular derm pores, ventral, X 1,500; J, seta from fold 
1If'.1lr poster or end of body, X 650; K, posterior ventral body fK>tn, X 650 

examples of Low's own specimen8 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 distinct from Xylococcus. 
This is characterized later. 

OENER.IC CITARACTERISTICS 

Ilabit,-As given above for the tribe, in part. 
Adult female.-An elongate to elongate ovate sac, broadened more or less 

anterIol'ly; posterIor apex of body either retaining a chitinized cap from the 
apex of the preadult cast skin, or itself distinctly chitinized and somewhat 
wrInkled; antennae developed as short, unsegmented, membranous to definitely 
chitinized, cylindrical tubercles bearing sensory and other setae at apex and 
four tiny sensory pores toward base; legs reduced to more or less obviously 
developed smnll protuberances from the derm, these appearing ns unchitinized 
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folds or as globular chitinized swellings, apparently bearing a minute claw at 
npex of ench i beak present or lacking, if the first, small, one-segmented, 
bearing about four apical setae; thoracic spiracles smaller than abdominal, 
without or with a small narrow bur, with an internal pore collar; abdominal 
spiracles in eight pairs, each relatively large, with long tube and an incompletely 
double band of asymmetrical, bilocular-center, multilocular disk pores close 
to inner end, the apical pair close to anal opening i derm bearing multilocular 
disk pores haYing centers varying from oyal to quadrilocular and usually num­
erous (around 16) locull, these pores more abundant posteriorly, particularly 
in the genital region; in adt,ition with numerous simple, circular disk pores 
(possibly ventral cicatrices?), these more abundant and larger on the inter­
mediate area of the body than posteriorly, much less abundant than the loculate 
disk pores except anteriorly; derm anteriorly with m.inute setae set in fiat bases, 
these gradually increasing in size posteriorly, sODleclose to the posterior apex 
quite stiff Hnd stout i anlll opening obscured in genotype, in other species apical 
with a short, stout tube with riug at inner end; no ventrul cicatrices. (See 
uuder disk pores.) 

FIG. 4.-XyloCOOO/l8 f/,liferll8, p~eadult female: A, outline of llody, ventrnl, X 17.5; B,
beak, X 230; C, lnrgn Simple po~e, X 1,500; D, nntenna, X 650; E, tboracic spiracle,
X 230; F, abdominai spirllcle, X 230; G, lllultilocular disk pore, X 1,500; H, anal tube 
and adjacent region, X 165 

Intermed'iate female (preadult) .-Ovate to distinctly top-shaped, broader 
anteriorly and usually distinctly narrowed to posterior apex, derm usually faintly 
small areolate, increasingly more strongly chitinized toward posterior apex 
of body, the area around anal opening heavily chitinized; antennae reduced 
to flat oval plates bearing sevel'lll setae, some stout, sensory; legs entirely 
lacking; beak small, somewhat elongate conical, probably without apical setae, 
apparently one-segmented; thoracic spiracles much reduced, distinctly smaller 
than abdominal, no bar developed, no disk pores within atrium; abdominal 
spiracles in eight pairs, each relatively large, elongate tubular, with .a band 
of multilocular disk pores near inner end, the posterior pair close to the anal 
opening; derm pores of two types present, vne multilocular disk, usually with 
bilocular center and numerous loculi, the other larger, simple disk pores, closely 
resembling ventral cicatl'ices; derm at posterior end of body with some stiff 
setae set in flat bases; s'etae elsewhere, if present, small, inconspicuous; no 
spines or hairs observed; anal opening apical or subapical, anal tube of moder­
ate length, the inner end and normally also the intermediate portion with 
circles of wax pores set at the inner ends of chitinized invaginated ducts, these 
rows staggered and overlapping anel producing a thick-walled hollow wax tube; 
no ventral cicatrices. (See under disk pores.) Earlier stages in genera! 
similar to that already described. 
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Lal'v(/..-.as mounted, uniformly short elliptical, posterior apex heavily chiti­
nized, gradually less so autet'iorly, the whole derm in early larva minutely but 
densely papillate; antennae placeel close together, but not contiguous, at 
anterior apex of heael, short, stout, sL'(-segmented, intermediatf.! segments nar­
row, apical rouneled but hardly larger than first or seconil, bearing some 
stout sensory setae, second with a single sensory pore; legs ot moderate size, 
bearing a few slender setae, tarsus nearly equal to tibia in length, trochanter 
with two pairs of sensory pores On each face, claw slender, curved, with 
distinct denticle, claw digitules slender, distinctly knobbed at apices, exceed­
ing tip of claw; beak uncertain, apparently small and poorly developed, 
framework of mouth parts large, conspicuous; thoracic spiracles obscure, 
smllllel' titan abdominal, with faintly developed bar and one disk pore at open­
ing of each; abdominal spiracles in eight pairs, the posterior close to the 

FIG. 5.-XUlocooc/lS flU/err/B. lurvu: A. outline, dorsal and ventrul, X 115; B, antenna,
X 460; C, inYllginatcd hlloculur disk pore, X 1.,500; D, leg, X 230; .E, tarsal claw, 
X Or.O: 1". thQrncic spiracle, X 1,500; G, hody setae, dorsal (D) and \'cntrul (v),
X 050; II, Himple pore with !llsk pore Ilnd settl adjacent, X 1,500; 1, opening of 
abdominul spirucl(', X 1,';'00; J, mllitilocllla disk pore, X 1,500; K, single ventral 
cIcatrix, X 1,500; L, ubdominal spiracle, X 1,500 

anal opening, each slender, elongate tubular with one disk pore in opening 
and deeply invaginated cup at inner end; derm pores including multilocular 
disk, with simple center and 7 to 12 loculi, and large, mOre or less deeply 
invaginated, bilocular pores, both of these types in marginal and submarginal 
rows on abdominal segments; derm anteriorly with some scattered minute 
setae, the margin and posterior end of abdomen with a DUlIlber of stout 
spinelike setae, particularly arOllnd anal opening; no spines observed, perhaps 
a few minute hairs with strongly expal1ded bases pre~nt vf.'ntrally; with 
a single pair of Short, stout apical setae, hardly more than one-eighth the 
length of the boely; anal opening apical, surrounded by a thin protruding 
chitinizecl coUar, anlll tube stout, not very elongate, inner end with banels of 
tubular pores corresponding to those of intermediate stages; ventral cicatrices 
(presumably) in a Single mediun ventral row yaryiIlg from two to .seven 
in number, on occasion showing fairly plainly narrow lines dividing each 
into two, three, or four lal'ge segmt'nts. 
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A.(llllt 11H11e (bused 011 )u/lo",iol/s only) .-Yery closely resembling that of 
Xylococculus; differiug in two olJserved respects not positiYely known to be of 
generic significllnce: Antenuae distinctly more slendel· and more elongate; 
penis sheuth witll a stout tran8,·erse quadrate section at base, with the taper 
stnrting from this mther than directly frem the basal angles. 

Two species are definitely included in Xylococcus according to 
the present arrangement. These are the genotype fiUfe1VU8 Low 
(118, p. ~71) from Austria und X. jap()niclt~ Oguma (153([" p. 101), 
proposed us a new name for the preoccupied X. al;ni Oguma (153, 
p. 77), from Japan. Probably a third species, X. napif01"1nis Kuwana 
(lOG, 1). 1), also from Japan, may be retained in the genus with 
proprjet.y, but 110 exumples of this insect have been available for 
examination. The two definitely included species agree in the con­
spicuous reduction of legs and antennfle in the adult female, but differ 
rather strikingly in some other purticulars. The udult and preadult 
stages may be separuted by the following keys. 

KEYS TO SPECIES OF xywcocous 

A.d.I/U female 

u. 	Antennae distinctly chitlnizel1 cylindrical tubercles; legs distinctly chitinized 

glolJular protuberances; poaterior npex of body more or less definitely 
ChIUnized ___________________________________________ japo-nliCU8 Oguma 

aa. Antennae not distinctly chitinized; legs represented only by slight unchlti ­

nized bulg'es in the derm; posterior apex of body remaining membranous, 

but usually with the chitinous plate from the preadult adhe.rent. 


filiferlts Low 
Pread.ult female 

a, Posterior apex of body with a circular plate bearing heayy protuberances 
and 	sun-ounded by a "breaking joint" permitting Its detachment at 
maturity, this to one side of the nnal opening, not around it__filiferus Low 

aa. Posterior apex of body, while heavily chitinized, wltilout .any such detach­
able circulnr plate___________________________________ja.ponicus Oguma 

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, larval growth till fall, first molt at this time, 
th\' second stage continuing through the first. winter and the whole of 
the second yeur till the third spring, whe~l a molt occurs and the 
third stage is reached, and growth occurs during this stage till the 
end of A.ugust, when adult females appear, and after copulation lay 
eggs during September within the cell inclosing them. These eggs 
hatch the following spring. 

This life hh:;tory, 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 tbe 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, thun is the annual cycle implied in the published information 
on these species. 

GENUS XYLOCOCCULUS MORRISON 

(PI. 1. B, and figs. 0, 7, 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 assigned to Xylococcus. The genotype is X. betulae Pel'­
O'anc1e (100, p. 18, 19), and there are included here in addition alni 
Florence (64·, p. 158), 1naC'I'OCarpae Coleman (37, p. 198), and quercus 
Ehl'hol'll (43, p. 311). 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 (51, p. 109) on the 
validity of some of these species. The quantity of material avail­
able to the writer is insufficient to permit any pertinent remarks on 
this subject of species validity and this question must ther'efore 
remain as left by Ferris. 

F,G. G.-Xy/ocoee"/"Il bct"/rIC, Hdllit femnle: "\, outline of body, ventrnl, X 12; B, an­
tenna, X 110: C, leg, X :;0 i D, ventl'lll multlloculiir disk pore, X 1,500; E, annl tube, 
X IU:;; F, thol"lIclc (above) lind abd.~\mlnal (below) spiracles, X 120; B, body setlle, 
dor8111 (D) IIl1d ventral (1'), X G50 

OENEIllC CHARACTERISTICS 

lJa/Jit.-As gil-en abovefot' the tribe. 
Adlllt fcma,/c,-When fully dh;tenued, elongate elliptical, sides nearly parallel. 

derm wholly lIIembranoUf;; tlntennae well developed, normally nine-segmented, 
the thrce ba!:'all5egment:s forming an enlarged tl'uncated cOile bear.ng the remaill­
ing segments tlt the tl[leX, second segment with seveml (four) selll;ory pores, 
apical s{'glllerrt with SOllie distinetJ,l" stouter sensory setae i legs well de,-eloped. 
the trochanters with 8m-eral (about eight) sensory pores on each fllce, the 
!letue s1l1uII 01' slculloel', not tenr1.!llg' towllrd stout spinelike, tarsus somewhat 
ob~('urclr but !Iellnitely two-scg1l1entell us in Stigmacoceus, claw mollel'Ute in 
!:'ize, cun-ed, faintly (!cntkuJllte w;thin, clllw digitules approaching but not 
nttllining' elnw II Ilex:, til's not knobhed; henl;: und mouth pllrt., wunting to fully 
den'loped; thol~adc spiracles ~mllll, poorly develope«!, with slightly (leyeloped 
bar, not so large Ill> the IIhdominlll, but ~'-ith a collar of di:;k pores; uhdomilllli 
s(lir:l('le~ relativE'l:\' IlIl'ge, elongllte tubular, with distinct bUill! of uS~'llImetriClll 
lIlultilocular (]j:.:k pores elOSl' to inner end, in eight pairs, the ]losterior close 
to Ulllll (Jlll'ninl!; dCI'm pores of two t)-pes, Sll1all multilol:ultll' disk, with simple 
to IjUillCJlwloeulnr: ('l'nt('r :lnd numerous smull. mlll'l!il1ul loculi, und l'omewlmt 
larger.·, c I'('uln I' disks, l<olll('limes showiug n~rr indiStilletly tlle llarl'O\\- dividing 
linl'~ oJ: the ('0111 PH ruble (lores of ~tigl!ltlco('('us; hoth sorts of llol'es more 
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numerouS towllrd the posterior npex of the body; derm without sllines, the 
setae slender or stout :rild distinctly spineUke, out with nalTOW basal collaI'; 
IJO llllil's obser'\'(~d; uual opcning Ililielll, anal tube short, sUg-litly chitinizetl. 
inner end with It narrow, ~lightly chitinized ring; no vcntl'lll cicatrices obser\'e(l," 

Intcrmcdiutc female (preadult),-UsuaUy ovate to elongate O\'ate, broader nn­
teriol'ly; dc-rIll somcwllllt mcmbranous anteriorlj', usually faintly and minutely 
nrcolnte, increasil1gly mOre denscly ulld more strongly chitinized toward pos­
terior IlllCX, urea around anal opening hcavily ehitinized; Ilntennae reduce(l to 
flat iuvngintl tNl plates bcaring several setae, including some stout, seusory; 
legs ('ntircly lucking; b('ak small and short, stmcture uncertain, probably one­
segmented or, at most, indistinctly two-segmented; thoracic spiracles much re­
duced, slllaller than abdominal. bill' not dcveloped, not accompanied by a disk 
pore colillr; ubclominul spiracles in eight pairs, relatively large, elongate tubular. 

Jo'I{1, 7.-XylOCO('CIlI1l8 bct,~('re> Ptl'udult female: A, outline of body, ventral, X 30; B,
beak, X 1:!0; C, antenna, surface and section, X 230: D, thoracic spiracle, X 120 
(nbove) and X 230 (below); E. abdominnl spIracle. X 120 (above) and X 230 
(below) ; J!', portion ot dcrm showing nreolatlon, X 530; G, dorsal sImple disk pore.
X l,aOO; II. nntral simple disk (1or-c: X l,aOO; I, biloculnr center multllocular disk 
pore, X 1,500; J, Pergnnde's .. brownish organ," X :!30; K. anal tube and irnmedi­
utely adjacent spiracles, X 1:!0; L, ventral seta, X GaO; M, submarginal seta, X GaO 

with double baud of asymmetrical multilocular disk pores near inner end, 
posterior l)uir close to unal opening; derm pores of two types present, one 
multilocular disk with numerous locull, mostly circular with rounded to oval 
biloculur center, these, in one species at least, at the inner eud of short im-al,,'i­
natecl tubes, Illld the other simple circular disk pores, closely resembling ventral 
cicntrices, these most llumerous 011 the posterior portion of the body; derm on 
posterior npex of bo-;ly, immediately surrounding unal opening, with a few 
stiIT spinelike setae f'et in flut bases, setue elsewhere small, inconspicuous; no 
spines or hull'S observed; Iinal o'tJening apical, unal tube of moderate length, 
the lnncr entl undnormally ulso the intel'mediate portion with clrcles of wax 
pores sct at the inner ends of chitinized inYa/,,'iuated ducts, these rows staggered 

• This statcnwnt assumes thnt the so-cnlled clrculllr simp!!.' disk pores hu\'(' been cor­
rectly (\pfined ns pores; in nppeul'nncc they closely resemble smull cil'culllr yentrnl
clclltrices, 
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amI o\'erlapping, producing 11 thick-walled wax tube; no ventral ciI:catrices. 
(See under dH;lc pores.)'· Earlier stages in general very similar to that just 
described, slllaller, pores, etc., less abundant. 

Lar!;a.-Apllllr:edly identical with that of Xylococcus in aU important char­
acters, apparently even witilOut definite specific chamcters to separate these 
laryae frolll those of Xylococcus. 

Adult maZe.-Of the usunl elongate shape, antennal bases placed close 
together at apex of head, the intermediate urea straight or concaye in outline, 
not cOIl\'('x-triangular; both dorsal and ventral aspects of head apex with 
median chitinizcd stripe; antennal segments beyond third cylindrical to very 

FlO. S.-XylOCOCClIlu8 bctlllac, adult male: A. anlenna, X 60; B, tarsus and claw. X ltl5; 
C, hl'Rd, dorsal, X 115; D. lpg, X tlO; fl, dor~RI deI'm disk pore, X 1,500; I!', halter,
X 1!!0; G, wing, X 17.u; II, apex of nbdollll>n, dorsal, X 73; I, penis sheath, ventral, 
X 120; J. single tubular multllol'ular pore from abdominal bands, X 1,500; K, abdomi­
nal spiracle, X 530; L, ven tl'lll seta, X 650; lIf, dorsal setae, X 650 

faintly clavate, irregularly noduiose, the setae not in whorls, the segments 
from the third on gradually decreasing in length, apical shortest; legs moder­
ately slender, the trochanters with lltUllerOUS (al'ounu eight or more) sensory 
pores on each face, the tarsns rathcr (listinctly two-segmented, claw fairly 
stout, curved, roughened Ol~ iaintI)- dcnticulatc within, the rligitules short, 
acute, not even approaching the claw apex; wing .ruther narrow, costal com­
plex not continued to whIg tip ill speC'imcns examined, with an apical diagonal 
\'Cia runuing parullel to al)(>x of cost:ti compleX, then bending down und COll­

•• l'l'rJ.:l\nd~'s .. brownish orgnn" (100. I'. 2.1) Is (\hs~I'\'nhh" nnd appears to be locnt~d In 
the fl-glon of the g,-nitnl. oJl~nlllg of the adult. Its function Is )lot Imown; In additloll 
to the I>ost('rlor arms th..1'C Is p!'~s~ut anteriorly nn clongntc duct wIth cl:lvate cnd. 
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tinulng almost to wing apex, this apparently the radial sector of the Comstock­
Needham system, basul diagonal vein short, lliagonai light folds present, incon­
splcuous; hulteres somewhat expanded, IIpices each with seyeral (four or more) 
long curved setae, these not distinctly knobbed at tips; ubdomen parallel­
sided; with fairly large, bl'ow.uh;h, chitinizetl, trallsn~rse se~,'1Ilentlll plates 
dorsally and n!llt'mlly; no traces of upicnl or lateral tas:sels, prenpicul and 
preceding segments dorsally with trnnsverse bands of conspicuous, long tubular 
ducts producillg It II tail" qf secretion; pellis sheath truncate anteriorly, stout 
conical, tapering nearly uniformly, apex rounded, ventral vulve somewhut curved 
downward 11IHl somewhat expamiecl at !'ip; penis itself" fleshy," nearly us long 
as tile IIbdomen, bearing numerous slender lind a few stout spines; abdominul 
spiracles in eight pairs, eaell opening through an inconspicuous ring; derm with 
the usuul IlIule type of quudrilocular or quinquelocular pores in addition to the 
long tubultu' dorsal porcs ill ,two ('[usters, these last with Internully crenulated 
wull, und IIpparently cOl'l'es[londing loculi at innet' end; denll bearing small, 
I'll tllel' stiff setae only. 

The certainly known dish'ibution for the species here considered 
as Xylococculus 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 are described in the. papers already cited. Curiously 
enough, no stntement 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 cycle 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. 101), this tribe con­
tains the single genus Matsucoccus Cockerell. The characterization 
given beJow ~or this will serve adequately to define the tribe as well 
as the genus Itself. 

GENUS l\IATsucoccUB COCKERELL 

(PI. 1, C, nut! figs, !l, 10, 11, nnd 12) 

Mlltsucoccus is a generic name applied by Cockerell (B8, p. 56) 
to the insect described by Kuwana (J03, p. 91,. 105, p. 209) as Xylo- .. 
coccus 1Il,(Lt~umurae. Since the publication of the original description 
of the genotype, two new species have been described from the United 
States, and the genus has been treated in ddail by Herbert (97,98). 
A generic synonym is Amel'icoCCllS, erected by MacGillivray (119, 
IJ. 78) for one of the species, fa8ciculen8i.~. 

GENERIC CHACTERISTICS 

IIabit .-Lh-ing, so far as is now known, only 011 species of Pinus, the habit 
vllrying, one species Ih-ing during the growing period exposed on the needles, one 
within the indi\"lclunl needle bundles, and one within flat pustule galls on the 
twigs, 

Aclult fCI/wlc.-Body elongate, somewhat broader near the posterior end: 
c1erm /II('lIIbrUIlOlls throng-hout; IIl1t(IIlIl:le pillceli close together at untel'ior IIpex 
of 1Iell<1, Ilot quite coutiguous, nille-sl'glll(,llted, tile two basal eniu rged, n'r~' 
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::::lcolllpletely chitinized, segment 2 with three small sensory pores, the remaining 
segments distinctly broader at distal margin, and those beyond the fourth or 
fifth bearing a pair of very stout sensory setae in addition to slender setae, 
nllical segml'nt nlmOiit conspicllously truncate, all beyond second rather distinctly 
reticulate or imbricute-reticulute; legs stout, the parts not fused, and bearing 
n few slllall setae, trochuuter witli sc\'eral (fiye to eight) sensory pores on each 

==---J 
FIG, !),-J[(lt~IICQ('CIIS mutslllllllrac, ndult femllle: A, outline of body, ventral, X 50; 

n, fllint dermal nreolntion toward posterior apex, of body, X 1,500; C, leg, from 
Amel'lcnn speriUll'll, X 120 ; Di spirucles, thorucic above, surrounded by derm areola­
tlons, not pores, nnd nbdominn below, X 230; E, disklike simple pore, X 1,500; 
F, bllor·,;lnr-center multiloculnr disk pore, X 1,500; G, same, opticnl section, X 1,500;
H, lu,tennn, from Amerlcnn specimen, X 120; I. posterior ventral setu, X 650; J, 
antet'jOt' seta, X 650; K, submarginnl setn, X 650 

fnce, tibia usually somewhat curved, tarsus rather distinctly two-segmented, the 
basal segment short, claw stout, curved ruther strongly, bearing two large 
digitules, these strongly knobbed, and definitely surpassing the apex of the clnw; 
framework of mouth purts prel'ent or wanting, beak, at most, represented by 
small liplike protuberances between anterior coxae; thoracic spiracles set well 
out near margin, opening circular, without bar, without pores, of moderate size; 

71205-28-4 
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abdominal spiracles in seven pairs, the anterior missing, smaller than thoracic 
but quite e,'Wcnt, each with ('ircular opening, without disk pores; derm pores 
of a single :.:eneral type, llisk with bilocular centers and usually, but apparently 
not nlwllYs, with rillg of loculi arOund this center, these loculi when present as 
mauy as 16 in number, the nores or their centers invagin!lted to yery deeply in­
Yllginutml, actuully tubular; aerm, at least in the abdominal region, with trans­
verse rows of cireular, npllarentl~r disklike simple pores, these strongly re­
sembling smail ventrnl cicatrices; derm with some setae of moderate size in ven­
trill segmentnl 'rOW:- Oil nbc1omen, anc1 with ;>maller, lJut not minute, setae on 
botll surfacps; Illlal tube not definitely developed, not locatea, possibly present 
anti very delicllle ulld membrimous with apicnl openillg; 110 ventral ci('utriccs. 
(See under porcs.) 

II/tel'll/ecliute female (preadlllt).-Stout elliptical, nearly circular to elongate 
elliptical, or somewhat elungute-oyoid; derm more or less distinctly chitinized 
aud browu at maturity; antennue apparcntly, and perhaps actually, lacking; 
lcgs wholly lacking; beak ~lightly developed, onc-segmented; thoracic spiraclcs 
witliout bar, modcrute in size but conspicuous, due to pre!'ence of a well-deyel­
oped circular pOI'e plate 0\' large lllultilocular disk pore inside the opening of 
ench; abdominal spiracles in ~e,·etl pairs, the au tcrior lacking, hardly d ifferen-

B 

FIG. 10.-J{alsllcoccus nwtsllmllroc, pr{'adult female: A, outline, ventral, X 60; 
B, beak, prolJnlJl~' distorted. X !l50: C, tlJorncic spiracle. with disk pore plnte,
X !l;;~; D, nlJdomlllnl spiruclc, X G50; E, smull section of dCl"m showing arcoln­
tlon, x 1G;; 

tiated in appearancc from the thomcic ; lJody without other pores and apparently 
without sctae; :tnal tubc slIIull, not or hardly chitinized, often not to be located; 
no ventral cicatri('('s. 

Lal"/;u. (bascd chil'f1y on genotype) .-Body elongate elliptical, more or less 
attenuuted at extremities; derm mClllbrllnou;;; untennae mmlilly lIearl~' contigu­
ous lit anterior apex of hcad, six-scgmcnted, the third and fifth very short, others 
elongate, the fourth an(\ sixth bearing stout sensory i-:etlle, the sixth with a 
much smallcr, constricted, terminal prolongation, set off and almost appearing 
IlS a distinct segmcnt; legs stout, the anterior slightly larger than the others, 
trochanter incompletely scparated from the femur, beurillg a "ingle relati\'el~' 
long seta, Hnd :Il1parently two sensory pores 011 each face, remaining parts with 
Yery few setae, elllw ;:lemler. only slightly eur\'etl. e1aw digitule,,; slentler lJut 
distinctly kllolJbeli nt HviCei-:, dcfinitcly cxeel'ding tip OJ: claw, 110 claw dcnticle; 
framework of mouth parts large, benk sllIali. one-segmented, "ery stuut cOllical, 
placed oppositc middle Ipgs; thoracic spiral'll':i >'mall. Jluorly tIe'"eluped, without 
truce of bar; nhdominal spirlH:leR in i'l""Cn pairs, about thc ;:lIlIIe "ize as thoracic 
but lIIuch more COIISpieUOus, opt'lling through small chitinized margillul tuhercles, 
none o( the spil'll('le:; in lilly way aSi:iucinteli with defillitel~' formecl aisk pores; 
IIU derm di;;k port's prc;;eur; with It pail' of apiea! setae aiJout one-sixth the 
leugth or the ho<ir, thi" piliI' accOlll)Jlluied b~' another much shorter, but still 
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evident; abdOmcn, at least, with a submarginal row of small circular disks, 
these .possibly the bases of minute setae; anal opening very obscure, not cer­
tainly observed, apparently small, precisely apical and without cllitinlzed tube 
or other internal evidence of its existence; no traces of ventral ciclltrices . 

.:lallU mula (genotype ouly) .-Of the usual elongate shape; antennae placed 
close togcther, the head lmrdly exposed between them, the two baSal segments 
\,('ry stout, the remainder elongate, slender, cylindrical or slightly larger to­
ward tips, 10-segmcutetl, each segment bearing several slender setae; head 
short lind compound eyes large, giving the hearl a transverse appearance, 
rutlter than the usual quadrate form; lcgs slender, trochanters with allout 
three sensOl'Y pores 011 each face, the parts, particularly the tarsi, more or 
less distinctly illlbl'icn te or imbricate-reticulate, tarsus one-segmented or, fler­
haps llIore properly, indistinctly two-segmented, tue sllort basal segment sep­
arntell ouly by 11 dingonal impressed line, claw fairly stout, the apical portion 
rather strongly curved, 110 denticle, lligitules large, strongly knobbed, the tips 
lllainly exccedillg the apex of the claw; whIgs elollgate, narrow, the costal com­
plex eoutilluet! to the wing apex, the single diagonal, .if correctly interpreted, 
al'Ising rather close ttl the wing base and continuing down the approximate 

1"10. l1.-.J[atsl/coCcus mat8ulIIl/rac, larva: A, outline, dorsnl and ventral, X 120; 
n, antenna, X 650; C, dorsal setn, X 1,500; D. leg, X 650; E, beuk, X 650; 
l~, ubdomlnal spiracle X 1,500; G, thoracic spiracle, X 1,500 

middle line of the wing to its apex, here practically joining the apex of the 
costal complex, the posterior light fold, again if correctly identified, arising 
very close to the wing hase, running sharply diagonally to the wing margin, 
cutting off an IUlal lobe; halteres slellder, broadest at apex, bearing here several 
(ahout six) long, slender, curved setae with very slightly knobbed tips; abdo­
men membranous, with a few small chitinized patches dorsally, these not at all 
conspicuous, with lIO suggestion of apical or marginal lobes, with a single trans­
versely oval cluster of elongate multilocular tubular pores dorsally near the 
apex of the abdomen; alldominal spiracles not very evident, apparently with 
seven pairs; with a few very small setae, these hardly evident; penis sheath 
broad at base, tapering strongly, then gradually to a slender conical, somewhat 
roulllled tip, lower Yllh-e slender, elongate, protruding beyond the tip of the 
shenlli proper, and strongly cun"eu downward; with u Ileshy 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 Pulaell.rctic region, and the Californian, 
Hocky Mountain, and Alleghenian subregions of the N earctic re~ion. 
·Whether the distribution exhibited by the genotype is the result of 
natural influences or of introduction by man into a new region, and, 
in the latter case, which region is to be regarded as the true home 
or the insect, is still a wholly unsolved problem. The insect appears 
to be widely distributed along the Atlantic seaboard 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 

l'w. 1!:!.-J(II/SIlCOCCII8 mu.t8umurue, udult male: A, upex of abdomen, dorsul, X 120; 
B. i~Ir, X liO; C, ventral ubdomlnal seta, X 650; D, tubular multilocular pore from 
lIudolllillai cluster, from above, X 1,500; E, head, dorsal, X 120; F, antenna, basal 
segments, X 60; G, tarsus and claw, X 230; H, halter, X 230; I, smull portion of 
wing showing pseudonet venation; J, wing showing shape and venutlon, X 20 

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

While the life cyde of the included species appears not to haTe 
been worked out in detail for any of the species, Herbert (97, 98) 
has made several sug~estions regarding its probable course. He be­
lieyes that there is a smgle generation annually, with larvae hatching 
anel settling in the spring, relatively rapid growth to the adult female 
stage, anel overwintering in the egg stage. 

'rhe three included species are the genotype, 1IlatsWlnU1'ae (Kll­
wana) (103, p. 01/ 105,p.i200) from Japan and the eastern part of the 
United States~ aoalypt'l18 Herbert (.98, p. 15) from Idaho, and fasaiau­
lensis Herbert (07, p. 157) from California. The male is known 
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only in 1llat8U1nUl'ae. Various female stages of all the species have 
been described. These may be separated by the following keys which 
have been derived largely from the published work of Herbert (97, 
98). Kuwania pini Green (79, p. 34/ 80, p. 17~) is identical with 
the genotype. 

Kf;YS TO Sl'f:ClES OF MATSUCOCCUs 

Adult female 

a. 	 Derm pores near posterior npex of body with large bilocular center with a 
eir('le of small loculi surrounding the central pair; antennue with a pair 
of !;tout sensory setae on the sixth and following sef:,rments. 

matslwlllrae (Kuwllna) 
(la. Derm pores nCllr posterior apex of l>ody large bilocular, but without the 

aceom{Janylng circle of loculi. 
b. Antennlle with a piliI' of stout sensory setlle on the SiXtll and follow­

ing segments____________________________________ IIcalyl>tuB Herbert 
bb. Alltennlle with Il pair of stout sensory !;etae on the fifth lind follow­

ing :>cgmcntii _________________________________ {asciculcll.sis Herbert 

Intermediate female 

a. 	 Body nCllrly circular in outline or Ilt least very brlJadly elliptical; last four 
pail'S of ahdominal spiracles forming an acute angle with the surface of 
the hody lit point of attachment; found within gall-like pits beneath bark 
uf twigs of species of PiIlUS_____________________1IIatsu1IIurae (Kuwnna) 

aa. Body elongate elliptical or somewlJat elongate ovoid; abdominal spiracles 
not as ahove; not living within gall-like pits in host twigs. 

b. 	 All of the spirncles forming an acute angle with the body surface at 
point of attachment; living inside hundles or fascicles of needles of 
species of Pinus hut not cllusing any marked abnormal gl'Owth. 

fasciclllensis Herbert 
bb. All of the spiracles perpendicular to the surface of the body at point of 

nttaelullent; living exposed on needles of species of Pinus. 
acalyptuB Herbert 

Larva 

a·. With tiny nipples alternating with spiracles along margin of abdomen; bases 
of antennae almost contiguous_____________________fasciclllenitis Herbert 

aa. Without such marginal nipples alternating with the abdominal spiracles.
b. Bases of antennae almost contif:,'1lous____________lIlatsll1nllrae (Kuwana) 

bb. Bnses of antennae relatively widely separateu________acalypt1l8 Herbert 

SUBFAMILY STEINGELIINAE MORRISON 

This subfamily has just been established by the writer (136, p. 101) 
for two peculiar genera, one Palaearctic, one Nearctic. 

SUBFAJ\IILY CHARACTERISTICS 

]{(lb;t.-So far as known. clc,·clolling unprotected on the host. Female seeking 
protected situations for oviposition. 

A.dult {emule.-Body ,'ery elongate elliptical Ol' slightly broadened behind; 
derm memhra.nous; antennae well develope-d, with bases contiguous at apex of 
head, seven-segmented to eight-segmented, apical segment only with sensory setae, 
second segment with a single sensory pore; legs well developed, trochanter with 
two sensory pores on each face, tarsus one-segmented, claw without denticle, 
claw bearing several (0 to 12) stout knobbed digitules, these exceeding apex 
of claw; heak and mouth parts present Ol' wanting, the beak, when present, 
very short conical, one-segmented; thoracic spiracles with bar, without pores 
within Iltrium, definitely larger than abdominal; abdominal spiracles in six 
pairs, these the anteriOr ones, without disk pOI·es within atrium 01' otherwise 
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associated with each sllirucle; derm with some circular multilocular di;;:k 
110res, lmt without simple pores; derm without spines, disks, or hairs; derm 
!letue relath"cly few; anal opening subapical, very simple, anal tube wanting; 
no ventral cicatrices. 

Intermediate female (based on one genus only) .-Boay elliptical to ovoid, 
more or less chltlnized at maturity; antennae reduced to unsegmented plates, 
bearing one or more sensory setae; legs wanting; thoracic spiracles with bar, 
without pores within atrium, without tiny setae on derm near opening; with the 
six unterior pairs of abdominal spiracles dcvploped, these without pores within 
atrium; derm disk pores wanting; body without spines, bail'S, or setae; unal 
tube subapical, very small and inconspicuous; no ventral cicatrices. 

Larvn.-Body elliptical or nearly so; antennae five-segmented to six-seg­
mented, with sensory setae on the apical segment only, the bases rather close 
together at apex of head; legs normal, claw without llenticle, the two claw digi­
tules knobbed, exceeding apex of claw j beak inserted opposite middle legs, short 
conical, one-segmented; thoracic spiracles without bar, without pores within 
atrium; abdominal spiracles present in the six anterior pairs, without. pores 
within atrium; derm disk pores lacking i with a single pair of somewhat en­
larged apical setae; annl tube apical or nearly so, very poorly developed; ventral 
cica trices lacking. 

Adlllt lIIale."-Elongnte, winged or wingless, thoracic chitinization developed 
or not; apex of head not acute between antennal bases, antennae slender or 
stout; compound eyes reduced either to a single facet or to a dorso-ventral row 
of seven fncets; legs without bifurcate setae, trochanters with few (two to 
three) sensory pores on each face, tarsus distinctly one-segmented, claw without 
denticle, claw digitules knobbed, somewhat exceeding apex of claw; wings, 
where present, narrow, with elongate basailliagonlli vein, costal complex taper­
ing indistinctly to wing apex, no apical diagonal vein; halteres narrow, with 
two or three elongate, curved, knobbed setae at apex; penis slleath stout at 
base, either tapering to an acute entire tip or witb two very short, stout lobes 
overlapping at tips, the lower valve elongate, slender, curving strongly down­
ward and extending well beyond the tip of the sheath proper; disk pores want­
ing or poorly developed. 

A single tribe is included in this subfamily. 

TRIBE STEINGELllNl MORRISON 

This tribe has been erected by the writer (136, p. 101) for the two 
genera Steingelia and StomacoccllS. 

TRIBAL 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 Nearctic region. 

The life cycle of the included forms is not accurately known. 

KEYS TO GENERA OF STEINGELHNI 

.ADULT FEMALE 

a. Antellnlle normally eight-sebrmented ____________________________ Steingelia 
aa-• •Antennllc normally scven-scgmcntelL _________________________ Stomacoccus 

(The intermediate female stage of Steingelia is unknown.) 

LARVA 

r/. Antennae not"Inally six-segmente(L ______________________________ Steingelia 
acr. Ailtellllne normally fiye-segmente(L ____.______________________Stomacoccus 

n !;;()c footnote 12, p. 57. 
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ADULT 11ALE 

a. Wingeu; eyes composed of a yertical row of facets on each side of head;
penis sheath very stout, the tip bHobe(L______________________Steingelia 

aa. Wingless; eyes with a single facet; penis sheath with an elongate, slender, entire tip_________________________________________________Stomacoccus 

GENUS STEINGELIA NASSANOW 

(Figs. 13 and 14) 

First erected by Nassanow (139, p. 345) in 1908 for a single species, 
gOl'odetsleia, the genus and species have also received extensive treat­
ment from Green (69, p. 197,. 71, p. 175,. 712, p. 1268,. 73, p. 115,. 7l.., 
p. 12;',. 76, p. ~11), in part unde-r the name Kww(lInia b1'itOJlllniaa. 

FIG. 13.-Stcilluc/iu uorodatskia, adult female: A, outline, ventral, X 17.5: B, antenna, 
X lUi' C nnd V, derm disk pores, X 1,500; E, leg, X 115: F, sections of derm 
dorsal (D) nnd vcntrnl (v), near apex of abdomen, X 230; G, final opening, X 165: 
fl, clnw X 650; I, thornclc nnd nbdominnl spiracles, X GO i J, the SRllle, X 230;
K, lnrgest dorsal (0) and vcntrnl (v) setne, X 6uO 

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 represep.ting an undescribed genus as early 
as 1898, on the basis of specimens from birch obtained in Prussia. 

GENEHIC CHARACTERISTICS 

HabU.-As given in the subfamily characterization. 
Ad1tlt female.-Of moderate length, but narrow, slightly broader through the 

posterior abdominal region; derm membranous throughout; antennae contiguous 
at base, placed at extreme anterior apex of head, eight-segmented, the basal 
segment much enlarged, very incompletely chitinized, the remaining segments 
tapering slightly, somewhat indistinctly imbricated, apical longest of these, 
elongate ovoid, only the apical bearing stout, definitely differentiated sensory 
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setae; legs stout, bearing a few setae, the trochanter short, with three sensory 
pores on each face, tarsus stout, one-segmented, claw stout at base, somewhat 
curvec1, without denticle, base of claw with several (about 12) knobbed digi­
tules, these surpassing the claw apex; presence of beak suggested by a few folds 
between anterior legs, mouth parts sometimes more or less developed; thoracic 
spiracles with circular opening and narrow, elongate bar, no disk pores in 
intimate association; abdominal spiraul;:l" in the six anterior pairs, likewise with 
circular opening, distinctly smaller bu:. .i!till evident, not intimately associated 
with disk pores; derm pores of one type only, fairly numerous, but nowhere 
crowded, ill a cluster 011 head, in transverse segmental rows on the thorax and 
abc1omen, more numerous and more generally distributed at posterior apex of 
body; derm. ventrally with some quite large setae, these near coxae and in 

E 

~~,~ 
F 

FIG. 14.-Stchluclia gorodetskia, ndult male (bused on specimens Identified by E. E. 
Green) :A, anten.. n, X 60; B, hend\ dorsnl nnd ventral, X 120; C, halter, X 230;
D, wing, X 60; E, second nnd tll rd nntennni segments, X 230; F, tarsus and 
clnw, X 230; G, apex of abdomen, dorsal anll ventral, X 230; H, derm disk pore
from lUnrglnnl cluster, X 1,liOO; I, leg, X 60; J, dcrm setae, dorsal (D) nud ventral 
(y), X 6liO 

transverse segmental rows on the abdomen, and with additional, much smaller, 
incollsp:CUOus setae on both surfaces; no spines or bail's; anal opening nearly 
apical, small, circular, with only a small, short internal tube; no Tentral 
cicatrices. 

Interme(U·a,te temnle.-Not lmown. 
Lur'oo.-No specimens available. With the following cl]aracteristics accord­

ing to published descriptions: Q,al; antennae six-segmented, otherwise very 
similar to those of Stomucoccus; legs much as in Stomacoccus, claw with two 
knobbed digitules; beak broad; thoracic spiracles well del' eloped ; abdominal 
spiracles obscure, if present; derm pores uncertain; with long lateral setae op­
posite anterior legs, and with pairs of fairly long apical setae; probably with 
some minute setae on derm; anal tube and ventral cicatrices ullcertain, the last 
pl'obably wflnting. 



57 OLASSIFICATION OF ooeOID FAMILY MAnGARODIDAE 

Adltlt malc (based on specimells determined by Greell)".-Of the usual elol1­
gate shape iuntemHle 10-segmented, placed close together at 1I11ex of head, 
two basil I segments large, imbricate-reticulate, remuiuder clongate, slender, 
nearly cylindrical, somewhut 110t1ulose, fourth somewhat the longest, setlle 110t 
numerous or long, fairly stout; compound l\yes represented by a single, 11eariy 
vertical row of seyen large round facets on euch side of head i ocelli pl'esen t on 
u slight protubel'llnC0 behiud the second and third of the dorsal facets; legs 
fairly elongute, trochuuter with three sensory porcs on each face, parts, except 
tarsus, hllbl'icllted, this with large reticulations, distinetly one-segmeuted, claw 
stout, slight.ly curved, with two strongly knobbed digitules barely exceeding claw 
apex; wings narrow, hardly shuded, with busul diugollal only del'eloped, this 
110t very distinct, but: extending well toward wIng margin, costal complex con­
tinued yery vaguely toward upex of wing; halteres elongate, IlIll'l'OW, with two 
~G three 101lg, Slender, broadly hooked setae at apex; abdomen slightly expanded, 
~l."eSence of abdominal spiracles not demonstruted with ccrtainty; margin (If 
abdomen Oil each side with seven small clusters of very faintly loculate pores, 
und with a much lIu'ger apieal cluster, composed of more ulstlnctly loculute 
pOI'es surrounding Il pull' of elongate stout setae, as in Pseudococcus and other 
genera; with transverse segmental rows of stout, moderately elongate setae; 
penis sheatli lurge, stout, and broad, anterior opening very large, apical section 
small, nbruptly constL'icted, terminating In two short, but slender, cont1gliut~s 
prongs, ventrlli vllive slender, curved downward, but short, barely exceeding 
apex of sheath, anterior llinged section likewise short, ventral derm imme­
diately anterior to sheath with a transverse chitinized plute broadly interrupted 
medially; most of abdolllinlli segments exhibiting transverse, indistinctly chitin­
ized plutes, and much of llbdolllen faintly transY'1!l'sely imbrlcutetl. 

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

The life history is not at all well known, and the intermediate 
female stages still await discovery. According to Green, adult males 
appear in :May in England, and ovisacs are formed by the female and 
oviposition takes place in June. Green also suggests that there may 
be a prolonged period of growth in the intermediate stages. 

GENUS STOlfACOCCUS l!'ERRIS 

(Figs. lli, 16, 17, and 18) 

This genus was established by Ferris (4-7, p. 375) in 1917' for the 
reception of a much simplified margarodine form found in Cali­
fornia on sycamore. Neither the type species, platallJi, nor any other 
species properly assibTJlable to this genus has as yet been reported 
from any other locality. 

GENERIC CIiARACTElUSTICS 

Adult (emulc.-Small in size, body strongly elongated, somewhat broader 
behind; derm membranous tllroughout; al1tennue seven-segmented, bases COIl­
tiguous at apex of head, the basal segment much enlnrged, very incompletely 
chitinized, intermediate segment distinctly broader nt apex thnn at base, apic!!i 

"'Although these mllies nre regllrded by Mr. Green ns quite certainly belonging to this 
genus and species, the writer remains, after extended study of both lIduit and Immature 
mnle stllgo~S, ulldecided liS to their true stll tus. The clrcumstllntlal evidence connected 
with theIr dlsco\'Cr~' strongly (livors Green's oplnlun, but they have never bcen taken 
nctulllly mlltlng with the luJult femltles, Illld the morphologlcnl evldcnce, from present
knowledge, strongly [Ilvors the view that this mille coccld Iff in .reallty that stllge of n 
representative of som~ oth('r group of cocclds. UnCortunutely, there Is 110 positive knowl­
edge liS to the distinctive morphoiogiclil characterIstics of mllies of other coccld fnmllIes 
nlld Ru1lfllmlllcs, 80 Its stlltus cun best be considered liS somewhat uncertain pending the 
Ilcqulsltlon of nddltlonal dutll. 

http:slight.ly
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FIG, llJ.-Stomococcu8 platani, adult female: A, antenna, X 230; B, outline, dorsui 
lind ventrlll, X GO; C, disk derm pore, X 1,500; D, leg, X 230; E, spiracles,
thoracic abo\'!!, abllominal below, X GilO; F, ventral disk derm pore, X 1,500; 
G, small body setae, near apex of abdomen, dorsal (v) and ventral (v), X 650; 
H, longer ventral (\.) and dorsal (v) setae, X 650 

A 

FIG. 10.-St01ll0COC('1I8 platalli, preadult female: A., outline of body, optical sectIon, 
X 10;;; B, nntenna, X 1.uOO; C, thoracic spiracle nnd adjacent aren, X 1,lJOO;
D, beak, X GuO; E, abdominal spiracle and adjacent area, X 1,ilOO 
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nearly as long as basul, but most slender of any, ull segments except first very 
faintly imbricated, only the terminul with stouter and lllrger sensory setae; legs 
ruther short and stout, trochanter and coxa almost united, other pllrts dis­
tinct, tarsus one-segmented, claw stout, curved, bearing a number (about six) 
of stout, distinctly knobbed digitules surpassing the apex of the claw; mouth 
purts developed, beak hllrdly definitely formed, at most one-segmented; thoracic 
spiracles of moderate size, opening circular, with narrow bar, with Single disk 
pore on derm behind opening of each, none within; with six lJairs of small, 

~c 

1JlD 

FIG. 17.-StomaCoCGU8 platalli, larva: A, outline of cast skin, X 330; TI, nntenna,
X 530; C, tllOrltcic spirncle, X 1,500; D, abdominnl spiracle, from side, diagram­
mntIc, X nbout 1,500; E. snme, X 1,500; E, leg, X G30; G, long mal"brinnl seta 
fr01ll near an tennu, X 1,500 

simple, inconspicuous abdominal spiracles, these the anterior pairs, each open­
ing placed between two well separated disl, pores, but these not obviously asso­
ciated \,"ith the spiracle; derm llores of a single multilocular disk type, small, 
with small circular center :lnd four to six large loculi, more numerous toward 
the posterior apex of the body; with pairs of relatively long and large setae 
ventrally on head, opposite each coxa, and neal' the mediun line of each abdomi­
nlll segment, in addition with a few minute setae both dorsally and ventrally, 
these occurring most alJUndnntiy toward the posterior apex of the abdomen; 
without spines and apparently without huirs; unal opening subupical, circular, 
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surrounded by a slightly chitinized line, without definitely chitinized internal 
tube; no ventrul cicatrices. 

Intermcdi{ltc female (lll'eudult) .-Smull, stout, elliptical, tluttened, very slightly 
chitinized at muturity; lIntennue reduced to tiny ovul plateS, each bearing a 
single sensory seta; legS entirely lacking; bettk barely developed, hnnlly defi­
nitely formed; thoracic spiracles of moderate size, with circular opening, very 
slender btu', uncl no pores, the dt>rm around each spiracular opening rugose 
and denticulate; ubdominal spiracles in six nnterior pairs, as in udult, smaller 
than thot'Ucic, each without pores, but with a small rugose aren nenr opening; 
deI'm, so fur as cun be determined, wholly without. oores of any kind und wholly 
wltllOut s('tae as well as without spines or hair~ 'lal opening subapical, with 
It distinct but shallow groov\' running from it \.. [fie body apex, the opening 
itself clrcuhu', with very slightly developed, short, internal tube; no traces of 
ventrul cicatrices. 

La I'Vlt (based on cast skins onl~') .-Elliptical, probably elongate; antennae 
five-segmented, the bmml broadest, the terminal much the longest and bearing 
a long apical seta in uddition to others, the third and fourth moniliform; legs 
Slllllll, stout, trochanter nnd femur npparentl~' fused, claw elongate, slender, 

FlO. lS.-Stomacoccf/8 1)latani, adult mule: A, outline, ventral, X GO; B, apex' of abdo­
men, vt!lltrlll, X lOti; C, leg, X 230; D, vcntrlli setll, X 1,500; E, antenna, X lOti 

slightly cur\'ed, bearing two stout knobbed digitules exceeding apex of claw; 
beak harely formed; thoracic spiracle!> small, without bar, opening circular, 
n minute seta or Simple pore at the mouth of each; abdominal spiracles much 
smaller, but distinct, in six pairs as in adult, the anterior set further dorsally 
as in intcrmediate stuges; without derm pores; with a very few setue (one near 
euch coxa, for example), with a single pair of enlurged apical setue, these 
much shorter thull the body; anal opening simple, almost apical, the tube small, 
short, simple; no traces of ventral cicatrices. 

A.dllltmalo.-Elongate, slender, membranous throughout, wings wanting, 
thorax not cnlarged or chitinized; antennae and legs relatively large und 
conspicuous, antennne about half length of body, lO-segmented, the segments 
stout, the third wry strongly COllstricted at balSe, the apic.'!tl slightly the longest, 
all segments beyond third bearing a number of rather stout setae; eyes each 
reduced to a si.u~le facet placed behind buse of antenna; no ocelli (or eyes 
actually laclting, ocelli preseI,lt) ; legs rather stout, no fusion of parts, trochanter 
with two pores on eaeh face, tarsus di&tinctiy one-segmented, claw slender, 
slightly curved, without denticle, bearing two slender, knobbed digitules barely 
surpassing the tip of the claw; abdomen tnpering strongly toward tip; with a 
few slender setae; nlJpnrently wholly without pores; abdominal spiracles uncer­
taiu; penis sheath of peculiar construction, broad at base and with the sheath 
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propel' tapering to a shurply couicul point, lowe.r yuh-e nanow and slenuer, 
distinctly longer than upper, strollgly curved downward, und acutely pointed at 
tip, hinged at base to a short bur running to base of sheath. 

The known distribution of this genus includes only the coastal 
region of central and southern California, hence only the California 
subregion of the Nel1rctic region. 

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

SUBFAMILY lUARGARODINAE COCKERELL 

The subfamily llame Margarodinae seems to have been proposed 
first by Cockerell (Pi', 1). :?75) in 1899, when he attempted to develop 
a series of keys to the genera and higher groups of the Coccidae. 
One of. the two tri bes proposed 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 CHARACTERISTICS 

IIubit.-Living during the growing period relatively unprotected in crevices 
in the bark of the host or within very hard, thin-walled tests in loose sandy 
soil adjacent to the roots of plants. ll'emules seeking protected situations and 
producing a mass of white secreted wax threads at oviposition, or, in one tribe, 
o,-lpositing within an InterullI marsupium. 

Adillt fClllalc.-Body stout elliptical, almost circular, to elongllte elliptical; 
del"ln membranous to rather heavily chitinized over entire exposed area; 
antennae fairly well to very well developed, 6-segmented to 10-segmented (in 
one speCies llpparently 14-segmented to 16-segmented), basal segments more or 
less distinctly enlllrged, mostly with stouter sensory setae on both apical and 
prenpical segments, second segment with one to several (six) sensory pores 
near apex; legs well developed, the anterior very much enlarged in one tribe, 
fitted for digging, trochunters with several to many (4 to 16) sensory pores 
on each face, tllrsi one-segmented, tarsal claw with or without a conspicuous 
denticle, tarsal digitules acute at tips, not attaining apex of tibia; beak want­
ing or sometimes present lind fairl)- well de"eloped, llt most one-segmented; 
thoracic spiracles witll or, rarely, without bar, with or, rarely, without disk 
!lores within atrium, deJinitely largm' than or, rarely, about equal to the 
abdominal in llize; abdominal spiracles in four to eight pairs, if less than eight, 
then the posterior lacking, each completely developed spiracle with disk pores 
within utrium: derm beuring multilocular disk pores, varying in details; derm 
with or without stout spines, without circular disks, with or without hairs, and 
witll setae, theSe sometimes so II bundilnt as to give the specimen possessing 
them a densely hairy nppearaQee; unul opening apical or subapical, tube, at 
most, smali with somewhut developed r!ng at inner end, often not visibly
de,-eloped; no ventral cicatrices. 

Intermediate fctnale.-Body globular to irre6'Ularly elliptical, or oyoid; derm 
membranOUS to more or less chitinized; antennae reduced to small plates, 
sometimes more or less invaginated, bearing one or more stout sensory setae; 
legs wholly lacking; beak small, stout conical, at most one-segmented; thoracic 
spirllcles without or, rnrely, with bar, with disk pores within opening of each, 
llnd each with It few, one to several, ,"ery tiny setae, set in relatively large 
but very fiat collars, outside or behind the opening; ubdominal spiracles in four 
to eight pairs, if less than eight, then the posterior lacking, each fully developed 
splrncle with pores within atrium; derm with or without multilocular disk 
pores; del'm without spines or hairs and with very few setae, these some­
times conJined to those next to tllOraeic spirncular openings; anal opening 
all'eal or su!)npical, smnll, Inconspicuous; tube wanting or only slightly de­
,-eloped; ventral eicatrices l)resent or apparently wuntiJlg. 

Larvu,-Body elliptical to yer>' elongate, parallel-sided: derm membranous; 
antennae mostly stout, four-segmented to six-segmented, apical only, or, rarely, 
the preapical also, with stouter sensory setae; legs normal, or the anterior 
pair much enlarged, or, rarel~' (olle species), the anterior pair only retained, 
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the others lacking, claw with or without denticle, claw di!:.ritules lacking (one 
genus) or acute or ulunted, but not attaining claw apex, or knobbed and 
surpassing claw apex; uenk small, short to medium conical, at most indistinctly 
two-segmented; thoracic spiracles without, or, rarely, with bar, with pores 
within utrium; abdominal spll'Ucles presumubly in six to eight pairs as in 
udult, frt'(Juently very ditlicult to locate and count correctly, with or without 
!lon's wiUlin utrium of each; derm WiOl, or, more frequently, ,yithout multi­
lo('ular disk vores; denn without spines, without ho.irs, and willi relatively few 
setae, with one or two puirs of sOlllewhnt enlarged npical setae; annl open­
ing Hpicnl or suhupicHI. tile tube, at most, not yery. well developN1, 110 ring 
Ilt iLlller end; It singll! smHlI, Cireular, ventral cicatri:x: present or wuntiug. 

A.({ult 1II(lZe.-Of the usuul elollgate shape, Imt stouter thlln with many 
othl'r groups; apex of hend between :1ntellnlll ullses more or less ncute; antenllne 
usulllly simple, rnrPly (one genu,,) conspicuously pectinate and seYelH;egmented, 
mmnlly 10-segmenl:ed, uut s<'gments reportec1 as varying frOIl1 n to 13 in nuu1ber. 
stout or slellder, the thirl1 segment shortest 01' the apical shortest; legs well 
developeil, uuusually stout ill olle triue. with the :tnterior pair llluch 
l)lllnrged lind 11tt:ed for digging, oilierwhic normal, not uenring uifurcate setae. 
trochanter with few to mllny (4 to Hi) sensory pores on eaeh face, tarsi in 
one tJ.'ibe on('-segmentl'd, otherwise two-segmented, elllw without or, rarely, with 
t1l'Ilti('le, (ligitulcs ncutp, not attllining tip of clnw i wings stout or somewhat 
Illirrowe(l, tIle basal di~ gonul long, costnl cornpl('x various, tap('ring Ilml Ilttain­
ing n\l('x, tap('ring hut not uttnlllillg apex, or truncnte well before apex, avical 
diagollal presl'nt or wanting; hnlter('s brond to y('ry broad, wUh a single 
or two apical setue, these short, stout, Ilcute at tip, Yery different from 
those found in other Sllufamilies; abdomen with Ol~ without heavily chitinized 
tr:uls,-prse vlules, ",WI One or twu clusters of subapical. dorsal, tuuular pores; 
peniS shelltlJ stout at bllse, mostly tnpel'ing strongly. entire or uiloued at npex, 
the 10wel' yuh-e ~hort or approximating the length of the shellth proper, and 
curved dOwllward and sOlllC'whnt enlo.rged Ilt apex, or e\'en more elongllte, 
!tud slender, lit IIpex; llerm of Ilb(lomcn with or without disk pores. 

'rhe distribution of this subfamily, as here constituted, is very 
wide, including one or more subregions of everyone of the six major 
geographical regions. 

There is no detailed information available regarding the life 
history of any of the included species. It seems possible that the 
members of one of the included genera, l\fargarodes, have a rela­
tively short or a long life cycle in direct correlation with the 
ecological conditions to which they are subjected. 

The subfamily has been expanded from its ordinary usage to 
.include not only those genera with much enlarged anterior legs, 
here considered as a tl'i be, Marga roelini, but certain other genera 
which seem (0 show some relationship in other characters, although 
lucking the enlarged anterior legs. These additional genera are 
gl'oupecl in b,o tribes. Kuwaniini, including Kllwania anel Neostein­
gdin, and CaUipappini, including Ca1lipappus only. So far. as 
the !:'tages are Imown these tribes may be separated by the followmg 
keys. 

ImyS TO TRIBES OF ?fARGARODlNAE 

ADuLT FEl\lAI_E 

(/. Anterior 10g;; IlltH'h larger than the olher pairs, yerr stout, with YeJ~Y heayy 
('law. the whole adapt!'!1 f(!r (ligging; body stout ell.iptical, often nenrly
('in'ulllr iu outlillC' in llIi('ro~copic lllounts __________________ i\IAlIGARODINI 

[w. 	Ant('rior legs closely approximating others ill size, lIOt unusually stout; 
body plliptieal or, more OftC'll, elongate elliptical. 
b. 	Body rather hl':lYily (']litinized at mflturity, the posterior abdominal 

sPgIl1!uts (lJe~-ond nH~ third) cle('I)I~- illYagillnted from the apparent 
Ilo>'terior arK'X t·o form n large internal pouch or Il1llrsupiull1 within 
wltieil the ('gg:; are d('posited; tro('llanter with numerous (up to 10) 
:"(,llS()ry pores on ('uch face; size lllrge (around 10 to 25 mlll.). 

CALUPAPPINI 
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bb. Body remaining membranous at maturity; no snggestionof a mar­
supium of Ully sort; trochllnter with relatively few (four to six) 
sensory pores on each face; size relatively smaIl (around 4 toS Illlll.) _______________________________________________ KUWANIINr 

INTERMEDIATE Ji'EMALE 

(This stage of Callipappini is not known) 

a. 	Glolmlnr, protected by U de1initely formed test or secretionury covering, 
usually Illude up of thin glassy flakes i occurring under or on the ground

in snlldy loealities ______________________ ~--------------- l\lAnoARODINI 
aa. OVOid or irrel;ularly elliptical, not inclose<! within n test, protected only by 

the inegulnrities in the bark of the hO!3t trees______________ KUWAl'UINI 

LARVA 

a. 	Anterior le!;s enlat·gcd, stout, Htted for digging, posterior pairs normally 
stout, rnrely lackinl;; body elongatc elliptical to very elongate, sides
paralicl; 110 del"lll disk llOres _____________________________ l\IAltoARODINI 

uu. Allterior Icgs Iwt elllllrgcd ill relation to othel' pRirs; body elliptical to some­
whut elongute elliptical; c\Cl"lll C\i~k pores present, sometimes minute. 

b. 	 Second lind third antennal segments with several stout lanceolate 
setae; margins of nbdomcn with It segmental fringe of relatively 
dong-ule. ("oU!;pieuous setue; eluw without denticle, without digitules;
be'llk II U:ached opposite anteriol· legs __________________ CALLIPAPl'INI 

bb. Antennni segmpnts without stout lanceolate setae; with apical pair of 
abdominal setae only; claw with denticle, with digitules; beak at­
tuched nearly oppOsite middle legs _____________ ~------- KUWANIINI 

AUULT MALE 

G. Anterior legs enlurged, the claw stout, heavily chitinized, the \l"~,! Ob'liollSly 
fitted for diggiug, tn rsus one,segmented; antennae, where ~ple, stout. 

, 1IfAIIGAIIODl NI 
au. 	 Anterior le~s not distinctly stouter than others, not specially udapted for 

digJ;illJ;. tursus di;;tiuctly two-scgml'ntell; antennae simple, slender. 
b. 	Antennae wllh third S~'gmeJlt shortest; trochuntel' with many (about 

15) senSOl·~· pores on euch fuce, claw without denticle; wings broad, 
the unul area wen den~ioped; apex of peuis sheath bilobed; derm 
msk pores present 011 abdomelL______________________ CAl~Lll'APPINr 

bb. Antennae with npical segment shortest; trochunters with relatively few 
(ubout four) sensory pores 011 each fnce, claw with denticle; wings 
sOlllewhllt nlll"l"owt'd, anal arell poorl~r dcvelo\led; apex of penis
sheath cntire; derm disk pores \\"uuting _________________ KUWA:·OINI 

TRIBE KUWANIINI I1ANDLlRSCIl 

This tribe W:lS established Ycry recently by HancUirsch (90, p. 
JUG) on the basis of the subfamily Kuwaniinae of MacGillivray 
(119, p. 76). 

TlIlBAI:. CliAItACTElUSTICS 

]Jabil.-LiYing during the growth period in cmcks and crevices in the Hark of 
the ho;;t; forming a muss of cottony secretion at ovlpositiou. 

A(Wlt [cl1lale.-Bvdy elongate, somewhat broadened posteriorly; derm mem­
branous; Hutellnae with the basal two or three segments deliuitely enlarged, 
the bnsnl incomplctely chitillized, second segm('nt with one to three sensory 
pores; ,legs well deyeloped, trocllullters willi four to six sensory pores Oil each 
1m'e, rlnw with cOllspkuous d(~nticJe, claw digitules acute at IIpices, not attain­
ing upcx of <"Inw; beak present or wnnting, shvrt conical, olle-segmelltec1 where 
devcloped; thomc;:ie f'pil'lleles with bar, with pores within atrium, definitely 
larger thun abdominul; nbdomillal spimt'ies in four to six well-deyclolJcc1 pairs, 
tile anterior pairs the Olll$ present or bC!lt developed, each with disk pores 
within ntriulU i derm with multilocular disk p(lrc~, these ll~Ulllly with rather 
dCPIlly im·;lgiuuteti centers; dena without SViut's, dil:;\,s, or .llairs, lind witll 
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relaUvely few setue; anul opening subalJical, the tube VCIT poorly developetl 
01' w/luting; no ventml ciclltdcc;:;. 

Intermediate fcmaJc.-Bo<)r ovoid to irregularly eHipticul, more or less chiti ­
nlzed I\t maturity; uutellnnc reduCed to smnll flat IJlatl'S beariug' one 01' more 
stout scnsory sctae; legs wholly lueldllg; beak stout conical, one-segmented; 
thoruclc splmct('s with 01' without lllU', with pores within ntriulll, with a few 
tiny sctne OU. derm elose to opcning of cueh; with the four to six nnter!or 
paIrs of ubdomillal spiracles de\'eloped, with the lust two sometimes more or 
less developed, with disk pores within atrium of nil those well developed; derIll 
with simple circulnr or with multllocular disk pores; without spines, without 
hairs, !';etae vcry few in number; nlllli openillg apicltl or !';ubnpicnl, the tube 
smnll nnd inconspiCUOus, or cn!n npparently wunting; vcntml cicatrices present 
or wanting. 

Uu·t'u·.-llolly ellipticul to rnUler elongute ellipticul; derm membranolls; an­
tenllue stout, siX-Segmented, enlargcd sensory setlle 011 1l1,lcal segmcnt only; 
legs normnl, claw with denticle, clllw c1igitules knobbed and surpassing cluw 
alX'x, 01' blunted and not Ilttllinillg cluw IIpex; bcuk attached OP1)Osite middle 
legs, ~hort conlcul, one-segmented or iutllstillctll- two-segmented; thol'llcic 
spil'llcles with or without bar, with poreS within atriUlll; nbdomiual spiracles un­
certain; del'llI l)O\,CS present, simple Or Ilpparcntly simple, derm without spines 
or dh;ks, with relatin'iy "ery few sNac, with one or two pairs of apical setae, 
if the last then one pall' sllluller. 

,1(tll/.t IIwlc.-llased 011 only oue genus, Neosteingelia. Sec under this below 
for churllcterlstiCl!. 

The known distribution of the genera included here covers the 
Munchurilln subregion of the Pulaearctic region and the Alleghenian 
subregion of the Nearctic region. One species, [{uwanm zeylanica 
(Green), that has been assigned here is excluded from consideration 
in relution to this statement of distribution. 

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

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

KEYS TO GENEIIA OF KUWANIIIH 

ADUI.T FEMALE 

a. With four (or, rarely, six) pairs of well-developed abdominal spiracles; 
UPl'X of tibia belll'ing knobbe<l dlgitulellke setue___________ . _____Kuwania 

au. "With six well-developed Illld two poorly developed puirs of abdominal 
splrncles; tibia without knobbed setue____________________ NeosteingeUa 

INTEInn:nfATE FEMALE 

a. 'I'horaclc Sl)imcles without bar; yentral cicntrices wllnting ___._____Kuwanla 
ClCI. 'I'horucic spiracles with bar; ventral cicatrices presenL_______Neosteingelia 

LARVA 

u. BOdy elllptical; clllw digitules knobbed, exceeding claw npex; no ventralcicatrices ____________________________________________________Kuwania 
ua. Body elongnte elliptical; claw digltules blunted (perhaps broken), not 


surpassing tip of claw; a single small, medilln, posterior, yentral
cicutrix__________________________________________________ Neosteingelin 

GENUS KUWANIA COOKERIc"I.L • 
(PI. 1, D, and figs. 19 and 20) 

First established as a zoological unit by Kuwana (10,?, 1). 4.4) in 1902 
uncleI' the name Sasaki a, this genus was later renamed Kuwania by 
Cockerell (t2.i, p. 258), as he had found Sasakia preoccupied. Green 
(64, p. 0'; 65, 1). 4£5) has rl.'assigned to this genus another species 
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originally described as M onoplUebus zeylanicus, which, while evi­
dently related to Kuwania, is doubtfully congeneric. The material 
available for study is not adequate for a decision on this point. 
This species, zmllanwIJ,81 has been made the type of another genus, 
Neogreenia, by 1\IacGilhyruy (110, p. 78), but its precise status can 
not be established until additional specimens are examined. The 
genus Kuwania has recently been discussed in some detail by Ferris 
\51, p. 111). 

B 

IBG 

~ 
-~II~I 

1"10, 111,-K'UI'(III/(J I}II("I"('IIS, '"Iull f..'mall' (~p('l'imens colle('tcd in 1!J2(;) : A, outline, 
\·~I1(rnl.f X nbOllt ~G: H, nntl..uI1U, ;( l~O; C, npex of tibiu, tarsus and cluw, 
X !!30: D, leg, X 60 ;E, spiracuiar disk pore, X 1,:;00; .F, derm disk pore, surface 
Ilnd set'tion, X 1,:;00; G, 'lIull tulle, X 230; II, thornclc spirncle, X 230; I,
alldomiual spirucle, X 650; J, HIlIDe, X 230 

GE:-iEIUO CllAltAC'l'E1USTICS 

JIa·/JU,-As given for the tribe, 
Adult fema/c·(genotype onll'),-Body elongate, somewhat broadened toward 

posterior apex; derm mcmhranous; uuteunae placed close together on apex 
of head but without contiguol1f; bll!;es, nine-segmented, the two basal much en­
/urg('d. the finl) to eighth each bearing It pair of conspicuously stouter sensory 
set:I!', ill addition to slt'Il(ll'r :-;NlIl', all tlwsl' 011 till' distal. IlIIll'gin of ellch seg­
ment, upical with four such :-;etae, intermeuiate segments broudel' at upex than 
ut base, apicnl ovoiu; lPgs of lIIorlprntt' sizl" stout, trochanter with four or live 
,sensory pOres on eacb face, all setae sllllllI, u number of tb<>se on apex of tibia 
)mobbedllt lIpices, resembling digitules, tarsus one-segmented, claw stout, 
CUI'\'{'d, with conspicuous denliclt', claw ulgitules small, slender, acutt.', hardly 
.extending beyond the .mlddle of the claw; mouth parts usually wanting, some­
,times (/t'\'('lopt't!; O)Qra,('j(, spiral'lps of lIIodernle size,. opening circulal', bal' 

7] ~Ofi-,2S ·--Ii 
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present, elongate, slender, with one or two disk pores within atrium; abdomi­
11111 spiracles smuller, with the four to six anterior pairs present,13 each ex­
panded within opening find each with a single disk pore at inner end of atrium; 
dcrlll bcaring small disk pores of one type only, these nowhere abundant, scat­
ten'd w~ll over body, more numerous toward posterior apex, each pore with 
circular, rather deeply invaginated center and an uncertain number, apparently 
around lIine, of poorly developed loculi; body with a few fairly large setae 
on heal1 lind near coxae ,'enlrally, thcse apparently wanting on abdomen, and 
wilh tillY slendcr setae on IJOth surfaces, these more numerous toward posterior 
a!lt'x or bully; no spincs or hairs; allal tube subapical, llardly evident, opening 
It simple ring with ,'ery slight internal thickening; no ventral cicatrices, 

Intermediate female (genotype only) (preadult),-Very short elliptical, ap­
proachIng circular in outline; derm somewhat chitinized and minutely and 
densely areolate; antennae small, circular, somewhat invaginated plates bear­
ing a few, usually three, elongate, slender sensory setae; legs wholly lacking; 
thoracic spiracles of moderate size, each accompanied by a large circular plate 
beadng about eight or nine disk pores, with a few disk pores in a wide circle 
around opening, and with some, usually three, tiny setae behind opening as in the 
cOl'responding stage of Margarodes, and some other genera; abdominal spiracles 
about as large as thoracic, with the four anterior pairs present and each with 

A \ ~c 
'0 

u.s. 

FlO, 20.-Kuwulliu quercus, prendult femnle: A, outline, X 180; B, antenna, X 650; 
C, dltlgramuUltlc section of Slime, X 650; D, ventrnl derm pore, X 1,500; E,
nbdolllinlll spIracle, X 650; ~', dorsnl derm pores, X 1,:;00; G, thorncic splrncle,
X 650; H, nbdomlnnl spiracle, X 1,500 

only about three to live disk pores within, these not arranged on a conspicuous 
plate; derill bearing a few apparently scattereu disk pores, these circulur, 
with circular centers and usually about 10 loculi; derm apparently with a few 
minute sptne in addition to those found near spiracles; anal opening quite 
sillull, circulur, without chitinized tube; no ventral cicatrices. 

LUrL'u (mostly from published infurmation) ,-~Iore or less uniformly ellip­
tical; derm membranous; antennae placed close together at apex of head, six­
segmented, the intermediate segments short, apical longest, somewhat swollen, 
with four slout, slightly curved sensory setae at apex; legs s'bort and stout, 
tibia and tarsus apparently fused, claw large, distinctly curved, with distinct 
denticle and two digitules, these knobbed at apices and exceeding tip of claw; 
thOracic spiracles eHch accompanied by a single disk pore; abdominal spiracles 
uncertain, presumably as in older stages; with a marginal row of small disks 
on abdominal segments, these apparently simple pores; with a pair of enlarged 
aplcul setae, about one-fourth the length of the body, and perhaps with other, 
minute, setae; anal opening subapical, a simple ring; no ventral cicatrices, 

Adlllt malc.-Not knowlJ . 

.. FOllr pairs have been recorded as charncterlstlc for the genus, and that number has 
been found In specimens of the genotype collected mnny years ago; spechr.ens collected In 
1926, npparently dHfering In no other respect, show six pnlrs Instead of four. 
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The genus Kuwuniu, as here limited, is known only from Japan. 
If Green's zeyZanica actually proves congeneric, which IS doubtful, the 
island of Ceylon will be added to the known distribution. 

Nothing precise is known l'egarding the life cycle of the genotype. 

GENUS NEOSTEINGJo."LIA l\IORRISON 

(PI. I, E, and figs. 21, 22, 23, nnd 24) 

This genus hils just been erected by the writer (136, p. 101) for the 
reception of a North American species, N. texana, likewise only 
recently described. 

GENERIC CIIAItACTERISTICS 

I[abit.-As described above for the tribe. 
Aclliit (emClle.-Decidcdly elongate, !;omewhat bl'Oader toward posterior apex; 

derm wholly memhranous; antennac well developed, placed close together at 
anterior apex of body, but t.he hases not contiguous, nine-segmented, the basal 
much enlarged, not entirely chitinlzed, second very short, with a single sensory 
pore, remllill(ler increasingly longer toward apex, and those beyond third 
incrensiugly, althongh not strongly, moniliform. segments 4 to 7 each with a 
single enlarged lIlurginnl sen~ory seta, eighth segment with two of these, 
ninth segment with fOllr to six of such setae on the almost truncate apex, apical 
two or thrce se~ments faintly and Irregularly imbricated; legs well developed, 
of modcl'llte size. ruther stout, each trochanter with very few setae, these 
minute, tibial and tursal setae largc!', but still small, slender, not numerous, 
tnrsns faintly imbricate-reticulate, claw stout at base, cUIT.ed, with prominent 
suhapical denticle on inner face, claw digitules short, ncute, barely surpassing 
middle of claw; beak present, small, moderately conical, with no more than a 
single liP/iuite segment. with several acute, apical, sensory setae; thorucic 
spiracles of moderate size, each with narrow bar with broadened inner end 
and a clnstel' of Illultiloculllr disk pOI'es within atriulII; abdominal spiracles 
opening submarginally and \'entrally, the six anterior pail'S each well developed 
lind evWent, although plainly smalIel' than the thoracic, each with distinct 
atl'ium contllining one 01' more multilocular disk pores, the two posterior pairs 
reduced to milch slllaller slitlike openings, doubtfully functional, the apical 
distinctly scpura ted from the anal opening; derm pores of only one type, 
slllull, multilocular clisk, with lllrge, apparently simple, invaginated, circular 
centm' und numerous (around 14) loculi, these distributed oyer the body in 
indefinite segmental arrangement, somewhllt more ubundunt at the posterior 
npex, nowhere IIlIl11el'ous; \1£'!'1lI wHh Slll:111 inconspicuous setae set in large, 
t1l1t, circular bllses, these likewise more numerous toward the posterior apex 
of the body; alia I opening subapical, anal tube yel'y short, made up mostly of 
a small, flattened, cllUinize<l area with a few areolations, possibly representing 
dcgencrate polygonul wax pores, in its middle; no yentml cicatrices. 

Intermediate fC/nole.-An ovute sac, more or less strongly narrowed ante­
riorly. nowhere he:wily chitinized, but densely irregularly ulYeolute OYl'1' 
whole surfllce; IIntennlle reduced to small oval disks bearing three or four 
sensory setae; legs wholly lacking; beak small, short conical, not more than 
one-segmented, with a few (perhaps four) sensory setae at apex; thoracic 
~'Piracles of moderute ~ize, cud} with narrow bar, a circular cluster of 
lIIultiiocular disk pores within atrium, and two or three tiny setae on derm 
behind opening; ubdominul spiracl£'s somewhat smaller, the six anterior puirs, 
liS in adult, well developcd, (,lIch wilh one or more disk pores within atrium, 
the lwo remaining pairs tiny simple tubes; spiracular.pores of a single type, 
multilocular disk with usuully bilocular center and numerous (around nine) 
loculi: derm pores of one type, as fur as can be determined not multilocular, 
with II larg(', op('n, circular center, the whole pore somewhut invaginate(l, 
the::e pores distrlbut('d oyer the body but nowhere numerous or crowded; 
hody with very small setae scattered sparsely; no spines or hairs; anal 
tube distinctly dorsal in po~ition, small, consisting of n transverse chltinized 
IIrea with an anteriorly incompletely chitinized ring, the opening thus formed 
apparently closed by a chltinized flap hinged to the incomplete portion of the 
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1;'10. 21.-Ncostcitl.rTc!ia tex/llla. adult femnlc: A. outline of body, YClltl'ul, X 12; 

II, abdominul spiracle, X 2aO; C, slImc, in section, X 230; D, beak, X 115; 

!'J, thorucic spiracle, X 230; F, dcrm setne, X 1,500; G, untenlla, X 120; 

II, leg, X l:!O: I, tarsal claw, X 230; .J, disk pures 'l(Jjaccnt to thoracic 

spIracles, X 1,500; K, derm disk pores, surface and sectionul ylews, X 1,500 




----
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ring, this arrangement prnctically ide'1tical with the corresponding stage 
of Margllrodes; ventral cicatrices present, small, circular, in two submal'ginal 
rows of flve, olle 011 each side of the postel'ior portion of the abdomen . 

..-----~ 

~~I
~_{I~V~ 
~ 

~~ - ~~E 

FlO. !!2.-NcoBtcilluclia texollo, !nlcl'llle!liatc female: A, outline of boily, X 20: B,
thoracic (aiJuvc) anil ab(julllinal (below) splrucles, X 230; C, nIlu! opening, X 530: 
D, portion o( c]('I'Ill showIng l1reolutc condition, X 2aO; liJ, unteunuJ X ~ao; ll't 
cil'atrlx, X 1,500; G, unolher portion of i1crm, X 230; II. simplu circular pore.
surf'lcu nnll section, X 1,GOO; I, spll'llcular multilocular i1lsk pore. surface and 
section, X 1,GOO 

c -K 
o 

~_-E 

FIG. 23.-Ncostcingclia tCXIlIlO{ larv,,: A, leg, X 650; n, outline of boily. dorsal and 
\'~ntrul, X 11G; C, thorae c ~piraculat' region. X 1,500; D, marginal disk pore,
surface an:} section, X 1 500; E, antenna, X 330 

La/'1Ja.-Body elongate elliptical, sides nearly parallel through the middle 
section; derm membranous; antennae six-segmented, stout, second segment 
with It single sensory pore, apical largest, somewhat swollen, bearing three 
sensory set'ae and an invaginated forked organ at apex; legs small, rather 
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stout, trochanter with two pairs of sensory llores, claw somewhat curved, 
with dIstinct denticle, claw digitules blunted but not knobbed at tips, barely 
attaining the denticle; beak moderately elongate conI(!ul, distinctly two-seg­
mented, the Ilpex with two acute seusory setae; thoracic spiracles of moderate 
size, each wIth bar und with a multilocular disk pore within ab.-ium; abdom­
inal spiracles extremely minute, number not certainly determined, appearing 
as very delicate tubes, without pores in atrium; margin of body with a seg­
mental row of apparently simple disk pores, of the type described for the 
intermediate stage but much smaller, these totaling 13 pairs; derm with a 

~B1 
8-....... 


~1J
lJ 1 ©@ (Jj0 

FIG. 24.-Nco8tei1Iyclia tca;ana, adult male: A, antenna, X 60; TI, abdominal spiracle,
X 530; C, wing, X 30; D, outline, X 12; E, head, X 60 ;F, leg, X 60; G, halter, 
X 120; H, penis sheath, ventral, X 120; I, tubular pores from apex of abdomen,
X 530; J, apex of abdomen, X 50 

few tiny setae, mostly near pores; apex of abdomen with one apical pair of 
larger setae and one subapical pair somewhat smaller, these both small and 
inconspicuous; anal opening subapical, with a small conical chitinized tube 
attached; with a single small, circular, median, posterior, ventral cicatrix. 

Adult male.-Of the usual elongate shape; apex of head short triangular, 
antennal segments beyond second elongate, slender, cylindrical to slightly 
clavate, irregularly nodulose, bearing short, inconspicuous setae inde1initely 
arranged, the segments successively shorter to apical; legs elongate, slender, 
trochanter with several (about four) sensory pores on each face, a very few 
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small setae on femur, under sides of tibia and tarsus with definite rows of 
small but stiff setae, tarsus distinctly two-segmented, claw slender, only 
slightly curved, with subapical denticle, claw digitules slender, not knobbed, 
not even attaining claw denticle; wing faintly clouded, the costal complex con­
tinued as a narrowing bund to the wing apex, basal diagonal vein, although 
faint, elongate, extending beyond mWdle of line from its base to wing margin, 
diagonal light streaks very ;faint, but present; halteres widened, the apex with 
one or, rarely, two short, stout, acutely pOinted, cur·ved setae; abdomen mem­
branous, except for faintly chitinized transverse segmental plates, near poste­
rior Ill1eX dorsally with two transverse clusters of tubular ducts; without even 
a suggestion of apical or lateral ileshy tassels; with six observed pairs of 
abdominal spirucles, the two posterior pairs not located, each of these a simple 
ring; pcnis sheath much enlarged at base, the tapering tip protruding from 
the base as if from the center of a plate, the lower valve somewhat curved 
downward and expunded at tip; without disk derm pores; with a few slender 
setae on membranous portions of llody. 

This genus includes a single species, temana, known from the 
Alleghenian subregion of the Nearctic region. Nothing 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. 1375) 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. 

TRIIlAL CHAUACTElUSTlC8 

Habit.-Inclosed during the growth period in a heavy test or a thin but very 
hard test; liYing on the roots or stems of plants growing in sandy localities . 

.Adult felnale.-Body stout elliptical to almost circular; derm not chitinized; 
antennae fairly well to well developed, six-segmented to eight-segmented, 
rarely apparently 14-segmented to 16-segmented, second antennal segment with 
a single sensory pore; anterior legs much enlarged, very stout, the claw large 
and hea\'Uy chitinized, obviously fitted for digging; posterior pairs stout lind 
usually with relatiYely large claw, but 1I0t conspicuously enlarged, trochanter 
with around five sensory pores on each face, claw without denticle, claw 
digitules acute at tips, not attaining apex of claw; beak wanting; thoracic 
spiracles with bar, this sometimes only weakly developed, with or without pores 
within atrium, definitely larger than abdominal; .abdominal spiracles present, 
in from six to ei~ht pairs, if less than eight pairs then the posterior lacking, very 
rarely (one species) apparently amI possiblY actually lacking, with or without 
pores within atrium; (1erm disk pores present, mostly multilocular, showing 
decicled variation in details of organization; derm with or without stout spines, 
without disks, with or without hairs, setne present, usually numerous, these, 
with the hairs, often giving the body a densely hirsuteappearallce; anal open­
ing apical or subapical, tube small or not developed; no ventral cicatrices. 

IntarmeiUate telnale.-Approximately globular; inclosed within a protective 
test; derm membranous; antennae reduced to flat plates, sometimes invaginated, 
beariug one or more sensory setae; legs wanting; beak stout coni(,Il.l, one­
segmented; thoracic spiracles without bar, with pores within atrium, with a 
few tiny setae on denn near opening; abdominal spiracles in six to eight pairs, 
if less than eight, then the posterior ones lacking, with or without pores within 
atrium; derm pores rarely present, mostly lacking; spines, hairs, and setae 
other thall those Ileal' spiracles lacking; anal opening apical, tube practically 
nonexistent; with a few small, circular, ventral cicatrices in definite arrange­
ment on the abdomen. 

Lurva.-Body elongate elliptical to "ery elongate, parallel-sided; derm mem­
branous; antennae stout to moderately slellder, two-segmented to six-seg­
mented, apical segment only bearing sensory setae; anteriOr legs much enlarged, 
stout, fitted for digging, remaining pairs normally developed, rarely lacking, 
claw without denticle, claw digitules IIcute; beak attached opposite fore or 
mitldle legs, small, short conical, one-segmented; thoracic spiracles without 
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derm pores, witl! disk pores within atrium; abdominal spiracles ullcertain as 
to number with many species, mostly without disk pores within atrium; with" 
out uerm disk pores; with a single or with two unequal pairs of apical setae; 
anal opening apical or subapical, the tube not or hardly developcu; with U 
Single, small, circular, meuian, ventral cicatrix. 

Adult malc.-Rnther stouter than with other groups; antennae simple or 
pectinate, 7'segmellted to lO-segmented or perhaps to 13-segmellteu, mostly' 
stout, the third segment shortest where simple; legs without bifurcate setae{ 
trochanter with several (around 12) sensory pores on each face, tarsus one" 
segmented, claw without denticle, claw digitules acute, not attaining claw apex; 
wings broud, the basal dhlgonal elongate, costal complex truncate, apical diaf,<>-' 
nal wanting or more or le;;s developed; hlkiteres broad, or at least somewhat 
broadened, with a single short, stout, apical seta on each; derm of abdomen 
bearin~ large, transverse, definitely chitinized plates; with one or two clusters 
of elongate tubular pores near apex of abdomen dorsally; penis sheath stout, 
entire at apex, the lower valve short, straight, or somewhat curved downward j 
derm disk pores wanting on abdomen. 

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

Little pt'ecise information is available regarding the life histories 
of the inclv.cled specics.H 

Two genem are recognized here. Almost certainly others will be 
erected w!:en the different stages and the habits of some of the species 
now assigned to Margal'oc1es are better known_ The included genera 
may be separated by the following keys: 

KEYS TO GENERA OF MABGARODINI 

ADULT FEMALE 

a. 	 Claw of anterior leg, while large, elongated, mostly tapering nearly uni­
formly from base to tip, without a definitely fflrmed heel even where 
base is expanded; derm \'ery frequently with he:1YY spines; antennae 
normally at least seven-segmeuted, elongated, tapering gradually. 

Margarodes 

aa. Claw of anterior leg very stout, wider than long, witl! a prominent heel; 


<II derm without he:I\'y spines; antennae normally six-segmented, short,

tapt'ring strongly from base to tip_______________________ Neomargarodes 

INTERMEDIATE FElI[ALE 

There is no certain basis known for separating this stage of the two genera. 

LARVA 

a. Body very elongate, paraliel-sided; beak attached opposite middle coxae;
npicn I antennaI segment tYl)ic:llly stouL____________________Margarodes 

aa. Body elol1~ate elliptical 01' elongate ovoid only; beak attached nearer fore 
than middle coxae; apical antennal segment slender______ Neomargarodes 

ADULT MALE 

a·• .Antennae entire _____________________________________________Margarodes 
aa. Antennae conspicuously pectinate__________________________ Neomargarodes 

GENUS MARGARODES GUIJ,DING 

(PIs. I, E, and 2, A, and figs. 25, ~6. 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 COIl­

.. Spe Marchal UfO) for a recent review of the known information and for original
observa tions In this field. 
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sidered in the present discussion, although the genotype, f01"micarwm, 
is by no means the oldest known species, at least one, poloniCU8, 
which was described by Linnaeus, having been known for many years 
before 1829. The genus Porphyrophora was established by Brandt 
(4, p. 355) in 1833 shortly after the erection of Margarodes and 
for mallY years was in current usage for the reception of' the Euro­
pean species 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 

" 

FIG. 25.-Margarodcs merldional/s, ndult !emnle: A, outline, dorsal and ventral, X SOl' 
B, IIntennll,. X 120; C, Iinterior leg. X 60; D, posterior leg. X 60; E, IIbdomlna 
spiracle, two views, X 230; 1<" multilocular disk pore, X 1,500; G, derm spines,
X 530; H, IInlll opening, X 650; I, thoracic spiracle, X 230; J, derm seta, X 530 . \ 

Catalogue of the Coccidae in 1903 (46). Two of these h'ave been sub­
sequently indicated for synonymy, Hnd the total list of supposedly 
valid species has been increased to 20, largely through the activities 
of Green and Brain. 

GENElUC CIIARACTEBIBTICS 

JTn1lit.-Llving during period of growth, and prohubly .for most or all of 
remainder of life. in sandy soil, feeding on plant roots; immature stages forming 
a thin but ,"ery firm glassy secreted test. 

Adult female.-Very broadly elliptical to nearly circular in outline as 
mounted, size varying greatly within the species; derm membranous; antennae 
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normally seven-segmented to eight-segmented to apparently 14-segmented to 
16-segmented, stout, broadest at base, tapering somewhat, intermediate seg­
ments wider than long, often stout moniliform, apical segment bearing several 
stout sensory setne, intermediate segments often with such setae also, these 
sometimes quite numerous, second segment with a single sensory pore; 1~8 
much modified, the anterior pair strongly enlarged, trochanter and coxa fused, 
trochanter with numerous (five or more) sensory pores on eacb face, tarsus 
and claw often fused, joint between tibia and tarsus not flexible, claw very 
greatly enlurged, very heavily chitinized, claw digitules apparently represented 
by setae, sometimes in two pairs, sometimes one pair, these sometimes much 
enlarged, flattened toward bases, middle and bind legs smaller, but also stout, 
usually resembling the anterior pair, the claw more slender; beak apparently 
always wanting; interior framework of mouth parts not observed,-derm be­
tween anterior legs sometimes showing wrinkling or folding at the point usually 
bearing the beak; thoracic spiracles of moderate size, with circular opening, 
more or less developed bar, and small internal disk pore band or cluster; 
abdominal spiracles distinctly smaller, tubular, with disk pore collar within 
atrium of each, the number present, so far as can be determined, varying from 
six to eight pairs, apparently entirely lacking in one species, only the two 
anterior reported present in another, the reduction from the maximum number 
apparently occurring from the posterior apex; derm pores of one type only, 
multilocular disk, but exhibiting some variation in detalls, some with from 
three to six large central loculi surrounded by a circle of smaller loculi, this 
sometimes double, some with bilocular center surrounded by smaller locnli, 

FIG. 26.-Margarodea I. Jiollalis, Jutermediate fcmale: A, anal opening, with 
adjacent cicatrix, X 50"; B, antpnn(l, X 530; C, thoracic spiracle and adjacent 
setne, X 530; D, abdominal spiracle, X 530 

some with several (around five) lal'ge<!entral loculi, but lacking the chain of 
small loculi; derm in some speCies bearing stout spines, usually in conspicuous 
bands or clusters, these sometimes lacking, In this case the body with numerous, 
long, hairlike setae only; derm with or aJ11JUrently without stout hairs, or, per­
haps more correctly, hairlike spines, with slender setae, these more or less 
abundant, the bolly, ill general, abundantly provided with setae or with setae, 
spines, and hairs; unal opening apical to subapk'al, the opening typically a nar­
row semicircular slit, with a more or less developed, small, short, internal tube. 

Intermediate female (preadult) ,-Body inclos.ed within a globular or irregu­
lar, usually hard, shining test, presumably composed of secreted matter and 
usually in the form of oyer lapping, scalelike, thin layers; body itself approxi­
mately globular; the derm membranous, but usually faintly but densely alveo­
late; antennae represented by two tiny disks bearing Q[le ir more sensory and 
other setae; le!;s wholly lacking; beak small, inconspicuous, apparently one­
segmented; thoracic spiracles of .modernte size, tubular, without bar, atrium 
with a circul!lr cluster of disk pores or with a circular wax-producing plate, 
each spiracle with one to several minute setae immediately behind the opening 
on the surface of the derm; the abdominal spiracles varying decidedly, some 
species with ·some, at least, minute, in uncertain niImbers, often with the first 
two pairs larger than the remainder, eaclJ spiracle typically with internal 
disk pore or pores as In thoracic, but without minute setae adjacent to the 
opening, first pair usually, and perhaps always, set much farther away from 
the median line t1.llltl the remainder, with seven to eight or perhaps six to eight 
pairs, actual number present uncertain in one species examined; loculate derm 
disk pores wanting or present (in one species examined only) as clusters of 

http:inclos.ed
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large circular pores wi~h round center and about nine large loculi surrounding 
each thoracic spiracle; derm without setae, except those mentioned in connec­
tion with the thoracic spiracles; anal opening a semicircular or even longer 
slit, with or without a Sh(lrt internal tube attached; ventral cicatrices repre­
sented by a few small circular disks, the number and arrangement varying, 
perhaps, with the species. (Earlier stages resembling the preadult except for 
~muller size and some other slight modifications.) 

Lal"vcl.-Body very elongate, slender; derm membranous; antennae typically 
two-segmented to four-segmented, stout, the apical one or two Seb'lIlents en­
larged, stout oval, one species included here for the present with six-segmented 

q[:J 
C 

==OE 

FlO. 27.-Margarodc8 {ormicarum, larva: A, outline, ventral, 
X 115; n. :tntcnull. X 460; C. thoruclc spiracle, X l,GOO; 

D, leg, X 4(j0; E, uudomlnul spirllcle, X l,GOO 

antennae with the terminal segment elongate and slender, in any case the 
apical segment with one or more stout, often distinctly clavate, sensory setae; 
legs mostly short and stout, the anterior pair distinctly larger than the other 
two, the middle and hind pairs sometimes lacking, definite fusing of some 
parts, as trochanter and femur, or tibia and tars';s, sometimes evident in the 
anterior pair of legs, claw elongate, nearly straight, claw digitules tapering 
!letHe, not even approximating the claw tip; beal;: small, poorly developed, at­
tached opposite middle coxae, framework of mouth parts situated well behind 
tlle anterior pair of legs j thoracic spiracles of moderate size, with a disk pore 
or pore plate within atrium or each; abdominal spiracles present, much smaller, 
with or without disk pore, number uncertain, Drobably identical with that in 
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otit(>r stages; derm without uis!;: porl,!s; with one or two unequal pairs of en­
larged apical setite Hnd, ut least sometimes, with additional small or incon· 
spieUOUi5 setae scuttereu O\'er the body; anal opeuing apicul, with a smllll, not 
hcudly chitillizcu, internal tube uttached; with a single, very small, meuian, 
subapical, yentral cicutrix usually present. 

Ari'lilt male.-Elougute, but stouter than in other genera examineu, the abdo­
IlWU tendillg to be broadelled, at least in mounted specimens; untennae in all 
spl'(:imens exnminel1 lO-segmented, segments short and stout, more or less 
clayut(', not; 110(101;[' OJ' no<111108(" benrillt; many slIlull seUte, nlltennfil segmellts 
variously 1'l'[loL-tell UF; from 0 to lB, t he length of the segments graduully 
increasing from \)use to apex, the teL'lI1iUlll longest; compound eyes large, the 
facets lIu'ge, the (>y('s approaching 01' contiguous below, the outline elongate 
dOrso-yenlrnlly, not circular as vi('wed from the side; legs stout, the parts of 
each enlargcu, the fo!;e pair more strongly lI10uifieu than the others, tarsus and 
cluw I'cry stout, beaYily chitinized, tarsus in all legs distinctly one-segmented, 
trochanter bcnring numerous sensory pores, middle and hind cluws Simple or 
cons[licuou!"ly trifurcate, claw digilules short, stout, acute-tipped setae, setae 
on leg ]larts smull. except in some species, here, in part, enlarged and 
tJnttenl'tl at bases on tibia and tarsus; wings rather broad, faintly clouded, 
venation not altogether certain, sometimes with an apical uiagonal vein as in 
Xylococcus, the other veins about as usual, but shifteu Romewhat in position; 
hnltereR slender to broad, with a single short, stou!", acute, apical seta, fitting 
into a circular socket in the wing lobe; abdomen membranous laterally and 
ventrally, but b('aring dorsally a segmental series of large, transverse, almof;t 
contiguous, chitinized plates, sometimes with a similar series on each margin. 
these circular or quadrate; abdomen without any suggestion of apical or lateral 
murginul fleshy tassels; dorsally with a single, approximately circular, or two 
trallsverse clusters of tubular ducts producing glassy threads; penis sheath 
bl'oad at buse, stout, sometimes expanded basally, conical to yery stout conical, 
entire or cleft at apex, ventral yalve elongate, nearly attaining or exceeding 
the tip of the penis sheath, apex rounded or blunted; with fleshy peniS of 
undeterminecl structure; derm normally without loculate disk pores of any 
sort, with tiny simple "pores" in clusters on abdominal segments; derm setae 
small, inconspicuous, mostly in rows or small clusters. 

The known distribution of this genus, as here accepted, is very 
wide, covering the European and :Mec1iterranean subregions of the • 
Palaearctic region, the South African subregion of the Ethiopian 
region, the Indian subregion of the Oriental region, the Chilean and 
Antillear: subregions of the Neotropical re~ion, the Rocky Mountain 
and AlIef.;.···enian subregions of the Nearcbc region, and, finaJiy, the 
Galapagos Islands. The habit of the insects is such that discoverv 
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 ,,{Orld. 

.Although the literature on this genus is comparatively extensive 
and includes frequent references to the peculiar habits of its species, 
no precise statement regarding the length of the normal life cycle 
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 thllt they can, while in the immature stages, remain 
alive for years. The published record for retention of vitality is 17 
years (130, p. 2128; 50, p. 27) _ 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. 18£) and Marchal (120), but it waG 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 acconl 
hore to the genus Margal'odes is very unsatisfactory. Almost cer­
tainly it will be necessary to ·erect additional genera to care for some 
of the morc widely divergent species now included in the genus. 
One example of this is to be found in i1l. hirsutissim'tls Hall, which, 
in every a vaibble stage, shows onc Or more characters strongly di­
verging from the typical condition as exemplified by the genotype. 
Thus, the lal'vlL has six-segmented antClUlae, with the apical segment 
elongate and slender in contrast to the four or fewer stout segments 
of typical Margarodes; the intermediate form has large clusters of 
disk :pores around the thoracic spi.racles, not present in other forms 
examll1ec1, 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 frol11 
9 to 13. There are so many important gaps in the available study 
material, and stages supplementary to the adult female are so fre­
quently incking, that it is considered inadvisable to attempt to fo1"'­
malize these differences at this time by the erection of new generic 
names. 

More than 20 species have been associated with this genus Adult 
females believed to represent 10 of these, although only rarely 
actually type or cotype specimens, have been examined. Some Euro­
pean syllOnymy, suggested by Linc1inger (113, p. 37f3), is not veri­
fiable. The species assigned here are o1Ylsiliensis Wille (174, p. 83) 
from Brazil, ouretoT.i Newstead (151, p. 10) from Algeria, capensi:s 
Gia.rd (03, p. 683) from South Africa, fOl'mica1'U1n Guilding (83, 
p. 116) from the Lesser Antilles, greeni Brain (3, 'P' 187) from 
South Africa, (fal1ic'Us (Sign.) (158, p. 380) (=polonwus accordin~ 
to Lindinger), lW1l1elii (Brandt) (4, p. 355) from Armenia, hiemalu; 
CockereD (19. p. 4.J6) from New Mexico, ki1'8utissirnus Hall (84, 
p. 1) from Egypt, indu/us Green (67, p. 69) from India, medi­
te-,.,.(m<'1.IS Silvestri (15,9, p. 140) from Italy, meridionalis Mor­
rison (136, 1). 102) from Georgia and Florida, n.ewsteadi Brain 
(;3, p. 187) from South Africa, niger Green (here placed in 
Neolllargarodes), papillosu8 Green (6'7, p. 74) from IndIa, pm'ieli 
Vayssicre (167, p. f358) from Morocco, pmingueyi Brain (3, p. 188) 
from South Africa, per'Tisii (Signoret) (158, p. 381) (=poloni(fU8 
according to Linc1inger), poloni(fU8 (Linnaeus) (115, p. 456) from 
Europe, r>ileyi Giard (631 p. 683) from Florida and the Bahamas, 
r'Uuel' Brain (3, p. 189) trom South Africa, similis Morrison (134., 
p.148) from the Galapagos Islands, tnmeni Giard (63, p. 684) from 
South Africa. and 1!itiurn Giard (60, p. lf36; 61, p. 412; 6f3, p. 710) 
from Chi.]e 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 AVAILABLE ADULT FEMALES OF MARGARODES 

a Without traces of stout spines ol!, any part of the body. 
b. 	Posterior apex of body produced to form a conspicuous, stout conical 

boss bearing long setae directed diagonally anteriorly; six pairs
of abdominal spiraclcs ________________________ hiemali~ Cockerell 

http:te-,.,.(m<'1.IS
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bb. Posterior apex of body uniformly rounded, no trace of protuberance. 
c. 	Antennae eight-segmented; reported as with only the two ante­

rior pairs of abdominal spiI:acles developed. 
blllXtoni Newstead 11 

ce. Antennae apparently 14-segmented to 1G-segmented; apparently 
entirely without abdominal spiracles (probably present but 
min ute) -------------------------________11 irsll t issimlls Hull 

aa. 	With some stout spines on the body, these often numerous, in loose trans­
verse dorsal and marginal bands. 

d. 	BOOy spines, particularly those of the abdominal region, dis­
tinctly enlarged and fluttened at apices; dhsk pores in atrium 
of abdominal spiracles numerous (around 10 to 1G) and 
accompanied by tiny tubular ducts____________t>itilllll Giard 

dd. 	Body spines all more or less conical with the uplces rounded or 
tapering to points; abdominal splrncular disk pores much 
fewl'r (with ut most ubout five or six). and utl'ium without 
tile tiny tubular ducts. 

e. 	 Normal type of derm pore oYal, with bilocular center sur­
rounded by a simple row of loculi. 

t. No spine clu~ters along body margin unterior to first 
puir of abdomiuul SlJiracleS ___ lIIcridionalis lIIorrison 

ft. At ll'!\st Olle spine cluster at body margin anterior to 
lirst !lHil' of abdominal spil'llcles___papillosliS Green 

ee. 	Normal type of c1l'rm pore approximately circular, with 
Illultilocular cl'nter (four or more) and numl'rous loculi 
around the center. 

g. 	 Tlwrllcic spiracles with as many as .14 to 17 multi ­
locular disk pores with bilocular cpnters within 
atrium of each----________formicartlln Guilding 

gg. 	Thoracic spiracles with, at most, as many as eight, 
!I1ll1 usually with from two to four, multilocular 
disk pores within the atrium of cac·h. 

h. 	l'osterior abdominal spines, at least, quite stout, 
strongly constlicted apically and normally 
witl! it small but distinct apical nipple; tho­
racic spiracles usually with six to eight multi ­
locular disk pores within atrium__rileyi Giard 

hh. 	None of the body spines normally showing un 
apical nipple, these instead usualI~' bluntly 
ronn<led or pointed at npices. 
i. 	Opening of thoracic spiracles each normally 

with a smilll, bnt distinct; almost spine­
like seta at edge in addition to two of the 
usual minute setae______ simili8 Morrison 

H. 	 Opening of thoracic spiracles each without 
such a small spinelike seta. 
j. 	Atrium of each thoracic spiracle usually 

with two, sometimes with three, mUl­
tilocular disk pores, opelling of each 
normally with four minute setae ad­
jacent ---------_____capen.~i8 Giard 

jj. Atrium of each thoracic spiracle usually 
with five to seven multilocular disk 
pores; opening of each normally with 
two minute setae adjacent. 

trime/li Giara 
GENUS NEm.fABOABODES Grl'en 

(PI. 2, n, C, and figs. 28, 29, and 30) 

This ~enus was established by Green (70, p. ~63) in 1914 for a 
remarkable male coccid from the Sahara Desert. Marchal (1~0, p. 

'·ln~lllfJpd from I1tcrntur(' only. no spcrim('ns' cxnminl'd; from the literature nall/Ctl8 
nnd perrislf of Signoret (=polonicI/8 LIDnnena according to Lindlnger) cprt:tlnl~', nnd 
pancH Vayssh'!re ycry pl'obnuly, belong In close nssocintlon with Hnll's IIlrsutissilllU8. 
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10913) subsequently described a new species, N. trabuti, with a charac­
terization of female and other stages in addition to the adult male, 
Ilnd one of the spec:es, nige1', described as Margarodes by Green, is 
now added to the genus. 

GENERlO OHARAOTERISTIOS 

Hal/it.-Living during the growth period within a globular, thick-walled, 
secreted test. 

Adult temule.-As mounted. very broad oval to almost exactly circular; derm 
Jllembrlluous; uutennae six-segmented, short and stout, broad at ~ase, the apical 

~;'iG. 2S.-Neomu"ya,.odc<I t,.abuti (except E and K), adult female: A. outlIne, optical 
section, X 7.5; n, antenna, X 60; C, abdominal spiracle, above X 60, below X 120;
D, thoracIc spiracle, X 60; E, disk pore within atrium of abdominal spiracle of 
N. niller.! X 1,500; I!'. multilocular derm disk pore, (0) dorsal and (V) wntrallX 1,oOu; G, portion of an t(,I'lor leg. X 60; n, posterior leg, X 60; I, hase 01 
~'ell tral, long. slender, body scta, X 650; J, base ot dorsal, long, slender, body seta, 
X 650; K, claw of ant~rior leg of N. nigcr, X 60; L, finnl tube, X 60 

segment slender, the se!,'1llents nearly cylindrical; anterior legs much enlarged, 
us in l\Iargarodes, the parts more or less fused but with very dilIerent claw, 
this, instead of elongate and nearly uniformly tapering, very broad at base and 
with distinct .. heel," the width greater thau the length of the short, protruding 
CillW proper, pO$terior llUirs of legs as in l\Iargarodes; no traces o! mouth parts 
observed; thoracic spiracles of moderate size. with narrow bar and row of disk 
pores at opening; abdominal somewhat smtlllet', with the posterior smnlle~t, in 
eight flUirs, each, except the apic!ll at times, with one to several small disk pores 
jm;t within opening; derm pores of a single type, multilocular disk, nearly 
circular, wltll circular to somewhat oval centers and about seven to eight, or 
occasionnll~' more, loculi; derm without !:'pines, apparently without hairs, but 
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with numerous long, slender, hairlike setae, giving the body an appearance as if 
clothe(J with hair i !wal opening IlpproxiInatelyapical, semicircular, with a 
small, somewhat chitinized lu!Je attached; .no ventral cicatrices. 

InierllV'diute {el/wie (preadult) .-Approaching a globular form; derm becom­
ing more or less heavily chitizined at maturity; anteullae reduced to tiny tlat 
plates or cones bearing one or more small setae i legs wholly lacking; beak 
smull, poorly formed, internal framework moderately develo,ved i thoracic 
!!plracles of moderate size, without hal', with a circle of disk pores internally 
Ilud with se\'eral, usually four to six, tiny setae behind the opening of each; 
abdominal spiracles somewhat to considernbly smaller, with eight pairs, each 
with Internal disk pores accompanying it; no derm pores (see under ventral 
cicatrices) i no body setae observed othcr thun those adjacent to spil"Ucles; 
unul opellillg apical, structure not certain, apparently very simple i ventral 
cicatrices relatively nnmerous, small to Yery small, circular, ill two or more 
divergellt rows 011 the under side of the abdomen. 

LunJ(~ (one species only).-Elollgate. Somewhat broader through the abdomi­
nal region, but not elongate in the sense of typical Margarodes; denn mem­
brllnous, nlltenllae stout, six-segmented, the apical somewhat enlarged, diagoDlllly 
trul1{'utc nt upcx, lll'urinl; se\"(~rul ::hort, stout, f'ensol'y setae: rtlltel'jor legs 

B 

• 
• D 

10'10. 20.-NcoI/IClrfl(IJ·odcs lrubutl, pre:HIIIIt f~mlllc: A, thoracic spirncle, X 120; 
B, spirliclIl:lr disk pore, X 1.,,00; C. nudominal spirnC'ie, X 120; D. one set of 
\'~ntl'lIl clclltrl('ps, X GO; E, 1111:11 tuue. X 330 i l!'. IID(CIlIIII, X 120 

much enlarged, trochullter, feIUur, I!.ud tibia-tarsus fused, claw large. stout, 
IIn(l elollgate, IJ(JsteriOI' pairs of legs much more elongate. slender, the parts 
not fused, the claw \"(~ry elongate, slender, nearly straight, claw digitules 
elongnle tnpcriug setae, very evident, but much shorter than the claw itself; 
beak fairly evident, plneed lletween the anterior pair of legs, one-segmented, 
the fl"!llllework of the mouth pllrts large, placed about opposite the middle puil' 
of legs; thoracic: spirneles of moderate size, each with a single large disk pore, 
lIormally with six loculi, within. atrium; abdominal spiracles much smaller, 
hut still quilc (:ollspi('uous. aPlJUrently in seven distinct pairs, in contrast to 
the adult female. the posterior pair cylindrical tuhes, each, except apical. 
with a smaller disk pore at inner end of first section; without derm pores; 
with a single pair of elongate apieal setae, these, when perfect, exceeding the 
bOdy in length, with a few small, slender setae dorsally, and with a few others, 
1Illwh IOllgl'r bllt YI~r)" slelllier. veutrally. these ill segmental arrangement; alia I 
ol)('lIing subapical, simple, with a small, somewhat chitinized, elongate tube 
/Itrnched; Ilppllrentl~·. !Jut not e('rtainl~', with a single, relatively large, circular, 
ventml eieatrix, placed quite close to posterior apex. 

•&dult IIwle (froD! literature only) ,-Elongate, but rather stout i apex of head 
triangular; antennal bases placed close together, antennae seyen-segmentcd, 
three illtemlediate segments with long lateral branches, the antennae thus 
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conSpicuously pectinate; compound eyes large, the facets llirge, the eyes elon­
gated 1l0rso-vent1'lllly, COntib'UOUS below; anterior legs much enlarged as in 
Mllrgarolles, the tibia, tarsus, and claw fused and resembling an enlarged 
CIIlW, postel'ior pairs of legs slender, practically normal; wings broad, the 
outer section of the costul lllurgin distinctly serrute, the busal diagon:11 IIrising 
very close to wing base, no truce of the npical diugonul found in some Mar­
garodes; halteres distinctly broadened und flattened, with a single stout, acute, 
IIllical selll; abdomen llrobnbly with chitinized darker derm plates, apex: tapering 
strongly, no suggestion of IIpical or lateral fie;;hy tassels, with two transvcrse 
clusters of tubulllr pOl'es dorsally just before the apex of the abdomen; pcuis 
shcllth stout and brolld, other detllils of structure ullcertain; abdominal 

c 

c;---==~---

)i H~ 

PIG, :lO,-Neom"rYllrotIC8 tmbutl., lal'YII: A, outline, dorsal lind ventrul, X 60; 
H, IIlltcnnll, X :!30; C, beak, X 230; D, nbdominlll spiracle, above X 120, below 
X 1,500; E, IhQrncic spiracular disk pore, X 1,500; 11'. thoracic splrncle, X 460; 
a, derm setne, (D) dorsal ond (\'j \'Cntrnl, X 650; H, nnlll'tube, X 1,500; 1, 
Y('ntl'lll ciclltrir, X :130; J, middie le~, X 2:10; K, IIntel'ior leg, X 230 

spirncles ycry evident, number ullcertain, probably as in other stages, derm 
pores ullcertllin; with some flliJ'ly evident slender setae, 

'rhe known distribution of the genus, including as it does North 
Africa and India, covers the Mediterranean subregion of the Palae­
arc-tic region and the Indian subregion of the Oriental region, 

Three species are assigned here, one, the genotype, er,1/throcepluila 
Green (10, p, g03) 1 known only from the adult male, the second, tra­
b1tti :Marchal (120, p, 1092), known in all of the stages considered 
here, and the third, previously known as M argarodes niger Green 

71205-28-6 
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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 SPECIES OF NEOMAROARODES 

Adult female 

.a. Disk pores within opening of each abdominal spiracle few, small, inconspic­

uous, poorly developed, wanting in posterior pair and probably some­

times in others; heel of claw at most only \'ery slightly swollen, its ter­
minnl portion IlUl'l'owed and curved toward base of leg___trabuti Marchal 


.aa. Disk pores witllin opening of each abdominal spiracle, while never numer­

ous, Inrgcl', distinctly developed, normally present in all spiracles; heel 

of claw plnlnly swollen ami protruding. its outer npex bluntly rounded 


--------------------------------------------------nige,. (Green) 

Preadult female 

a. 	 Ventral cicntrices nrrllngcd in a single median row of two or more and 

two lateral rows diverging from annl opening, each of these normally 

compose<l of, IIrst, a single cicatrix, then three sets, each composed of two 

well separated ones, then another single one ___________ trabuti Marchal 


.aa. 	No median row of yentral cicatrices, laternl rows Illade up of single cica­
trIces or, If of two, then these practically contiguous _____ niger (Green) 


No other stages of both species are available for examination. 

TRIBE CALLIPAPPINI UANDLIRSCH 

This tribe was established recently by Handtirsch (90, p. 1036) on 
·the basis of the subfamily Callipappinae of :MacGillivray (119,p. 
:95). Its usage in this paper coincides exactly with that of these 
:authors. 

GENUS C.\LUPAPPUS Guf:RIN-~If:NEVILLE 

(PI. 2, D, nnd figs. 31, 32, nnd 33) 

This genus was established by Guerin-Meneville (81, p.11£9) many 
years ago for the reception of an unusual coccid from West Australia 
·to which was given the specific name westwoodi. Species have been 
·added 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 lmown for some of the species, has been attempted by the 
latter. This key is repeated below following the generic discussion. 

OENElUC CIIARACTERISTICS 

Habit.--'Habit during the growth period not known; adult females clasping 

·leaves or twigs on host (1) trees and becoming stationary at oYipo&ition time. 


Adllit fe11lale.-Size large, body elongate-elliptical in shape; derm at maturity 
.lJenvily chitinized, with large clear areolae surrounding individual pores and 
:bases of setae, and with only the three anterior abdominal segments exposed, the 
.remainderdeepiy invaginated to form a large internal marsupium with an • 
,openIng placed at, from the external appearance, the posterior apex of the body, 
and not in the midYentral abdominal region as in other coccids havIng mar­
-Buplal pouches; antennae normally lO·segmented, the basal three enlarged, the 
·second usually with around six sensory pores, the remainIng segments gradually 
:more elongate and more slender, apical longest of all; legs large and stout, 
:suggesting those of Xylococcus, setae ruther numerous, trochanter with numer­
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ous (up to 16) small sensory pores on each face, tarsus quite plainly one­
segmented, often more or less curved, claw large, stout, strongly curved, beari.ng 
several slender digitules in two clusters at base, these not knobbed at apices and 
much shorter than ciaw, no claw denticle; beak and mouth parts apparently 
sometimes very incompletely formed, situated between anterior legs; thoracic 
spiracles large, without bar, with large and conspicuous pore band bearing 
many small disk pores in atrium; abdominal spiracles in eight pairs, tubular, 
likewise large and conspicuous, except the last two pairs, these without pores 
and often much reduCt~d in size, and inconspicuous, the remainder with double 
to triple band of small disk pores near inner end; derm bearing a single type 
of pore, this muitilocular disk, with around six to eight loculi and circular 
center; no spines on derm; derm setae or(!inary, slender, small, distributed over 
whole body but not crowded; derm hairs still smaller, but stouter, IJeculiarly 
invaginated for about half the length within a flask-shaped internal cup, these 
present over most of body, but l'elatively abundant only over that portion of 
the ilcrm forming the marsupium, and particularly at the inner end of. this, 
that ls, the anatomically posterior end of the body; anal tube short, definitely 
developed, but not hem-By chitinized, with simple ring at inlier end; no evident 
ventra I cica trices. 

IlItt..T1IIediale {emale.-'Vholly unknown. 
Larva.-Nearly uniformly elliptical; derm membranous; antennae6·seg­

mented, short and stout, placed close together on apex of head, but not con-

A 


'FIG. 31.-0al1ipapp,,~ austmlis, ndult f{'male: A, section of dorsnl dcrm, 
X 220; n, Iludomillal spiracle, X ~7.5; C, Invaginated hair, X [;30 

tiguous, all segments except terminal broad and short, terminal ovoid, broadest 
tit base, second segment with a single sensory pore, secoud and third segments 
each with one to several conspicuous, lanceolate, spinelike setae, all setae stout, 
none definitely differentiated as sensory setae; legs stout, trochanter with two 
.sensory pores on each face, tarsus one-segmented, claw elongate, slightly curved, 
no denticles, without digitules of any sort; beak stout conical, possibly ob­
scm'ely two·segmented, apical setae acute; thoracic spiracles .of moderate size, 
each accompanied by a large internal pore plate bearing perhaps eight multi­
locular disk pores having around ninEl loculi each, and with a yery faintly 
developed bur; abdominal Spii'iie]'::~1 very small and inconspicuous, located only 
with great difficu.ty, and only Seyel\ pairs noted; (lerm with minute, apparently 
bilocular pores along the body margin and with a circle of large multilocular 
disk pores around the apical anal opening, each of these with about 14 loculi; 
body bearing rows of small setae dorsally and ventrv.l.y and a series of rela­
tively very large and c.onspicuous marginal setae on the abdominal segments, 
these setae having a length perhaps one-fourth that of the body; no spines, but 
with two small clusters of Iltlirs ventrally at posterior apex of body near anal 
opening; anal opening apicf\L the internal tube fairly elungate, somewhat 
expanded medially, but withou: ring at inner end or pores at any point; no 
traces of ventral cicatrices . 

.lidltlt fIIalc.-Relatiyely large, as compared with males of other genera, and 
stout; apex of head triangular in outline; antennae elongate, first segment 

http:difficu.ty
http:beari.ng
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large, somewhat gibbous within, second smaller, tbird approximately cylindricrJ, 
but much sho.tter than following se!,'lllents, remaining'segments elongate, sle!:..J.er, 
Ilearly cyliudrical, irregularly nodulose, bearing slender, not v9ry elongate 
setae; legs large, elongate, no bifurcate setae, trochanter with numerous (aboulJ 
15) sensory pores on each face, tarsus long, somewhat curved, distinctly two­
Sel,'1I1ented, claw stout, slightly curved, claw digitules small, acute, set about 
oll......third of claw length from base and less than one-third 08 long as claw; 
wings large, broad, slightly dusky, the costal complex narrowed toa point at its 
apex, but not continued to the wing tip, the two pale diagona? lines viSible, the 
diagunul vein distinct, nearly straight, approaching closely to the wing margin; 
halteres very broadly expanded, almost leaflike, apparently with a single short, 
stout, apical setu; abdomen in mOlmted specimens somewhat broader about the 
middle, aerm memill'llllOnS in part, lJUt with lurge, transverse, segmental, brown­
ish, chitillizetl plates OIl the median line dorSllHy allCI ventrally; no suggestion 
ot apical fleshy tassels; abdomimll spiracles not certain; derm bearing marginal 
clusters and dorsal and '!entml segmelltal rows of large, stout, sometimes almost 
spinelike setae, these accompanied by similar clusters and rows of small pores, 

FIG. 32.-0allipapPtll! australis, larva: A, outline. i10rsal and ventral, X 57.r,; B, an­
tenna, X 165; C, thoracic spiracle, X r,40; D. leg, X 161i; E, derm pores, X 1,500;
F, apex uf abdomen, dorsal and ventrul, X 230 

mostly with bilocular or trilocular centers, and without, so far as can be deter­
mined, additional submarginal loculi; with two large transverse clusters of 
tubular ducts dorsally near apex of abdomen, these producing a large" brush" 
of glassy threads; penis sllcath broadund stout at base, tapering abruptly to 
a deeply cleft, 1.11:oadly bilobed apex, with ventral valve apparently lucking; 
fleshy penis very elongate, approximating the length of the body. 

The genus is wholly .r'\.ust"alian in its distribution, and occurs there, 
to judge from the scattered 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 a number of different plants, but no direct host relationship seems 
to hav" been proven in any of these records. The intermediate stages 
between larva and adult remain unknown. 

The following species have been included here: austmlw (Maskell) 
(1f23, p.f280), originally described as Coelostoma, and reported from 
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G 


IrIG. 33.-0allippu8 australi8, IIdult mille: A, llntenna, X 17.5; E, slime, 8'Olcond 
and third segments, dorslll (D) lind ventral (v). X 60; C, head, dorsal, X 60 j 
D, wing, X 7.5; E, doralll body seta, X 650 ;.1i', tllrsus and claw, X 60; G, apex
of abdomen, X .50; H, dorsal abdominal derm pore, X 1,500; I, leg, X 12; J, dorsal 
(D) lIud veutr/,i (v) submargiulIl bllses ot setae, X 650 
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New South Wales and Queensland; farin()8U8 Fuller (58, p. 1346), 
reported on a species of Casuarina from West Australia, of which 
O. auto Fuller (58, p. 1346) is a synonym according to Froggatt 
(56,p. 4£); imnnamis (Maskell) (124, p. 4.9), desCl'ibed as Coelostoma, 
found on Acacia in central AustraLa; rubiginosu..~ (M!lskell) (126, p. 
242), described as Coelostoma, and found on Banksia in Victoria 
and South Australia; and westwoodi Guerin-Meneville (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 'l'O SPECIES OF CALLIPAPPUS 

Adult female 

a. External opening of abdominal pouch located ventrally near posterior apex
of body (Fuller) ___________________________west'u,-oodi Guerin-Meneville 

aa.. External opening of abdominal pouch apical, not ventral. 
v. 	Body more or less completely clothed (depending on condition) with 

brick to orange red, hairlike fiInments_________Tuviginosus (Maskell) 
Vb. 	 Body without suell filaments, bare or with whitish waxy or glassy 

secretion. 
c. External opening of abdominal pouch a linear transverse slit. 

- _____________________________________________farinosus l!'uller 
cc. 	ExterlJal opening of abdominal pouch circular to triangular or 

roughly 8-shaped. 
a. Opening roughly 8-shaped; derm coarsely and uniformly

punctured_____________________________australis (Maskell) 
da.. Opening circular to inverted triangular; derm finely punc­

tured______________ __________________imllw1l4s (Maskell)~ 

SUBFAl\HLY COELOSTOMIDIINAE MORRISON 

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

SUBFAMILY CHARACTERISTICS 

Habit.-UsuuUy forming a heavy globular test during the growing period. 
with the adult female retained witllln this and ovipositing inside of it; rarely 
naked but with tlle preadult very heavily chitinizec1 at maturity, or protected 
only by secretion, or concealed beneath the host bark.-

Adult female.-Body globular to stout elliptical, or. ovoid to elongate ellipti­
cal; derm membranous or with heavily chitinized areas on head; antennae 
varying from tint plates benl"ing a few sensory setae to elongate, lO-segmented 
to ll-segmented, in the latter case the second segment with a single sensory 
pore, and usuully with some sensory setae on the preapical as well as the apical 
segments; legs well developed or reduced to more or less elongate confts, well 
or poorly formed, trochanter with two to three sensory pores on each face, 
tarsus one-segmented, claw with or without denticle, claw digitules knobbed 
and excecding claw apex, or a~ute and not attaining claw apex, apparenUy 
wanting in one genus; beak present or wanting, .medium to elongate conical, 
.more than one-segmented; thoracic spiracles with bar, without disk pores 
witbin atrium, but with disk pores at opening, slightly to distinctly larger than 
abdominal; abdominal spiracles 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, all of these mostly relatively abundant; anal opening apical, the 
tube well de\"eluped, large, with definitely formed ring at inner encl, or small, 
narrow, without ring; no vcntral cicatrices. 

Intermedlateo female.-Body globular to elongate ovoid; derm membranous 
or more or less chitinized at posterior end; antennae eitller fully developed, 
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elongate, suven-segmented to nine-segmented, or reduced to stout conical form,· 
but retaining marked evidence of segmentation; legs fully developed or reduced· 
to more or less elongate conical tubercles or to flat plates, but retaining most 
of the joints even with reduction, except in the last case, claw with or without, 
denticle, claw digitules present, acute, not aUaining claw apex; beak present, 
well developed, moderately elongate to elongate conical, two-segmented, or, 
mostly, distinctly three-segmented; thoracic spiracles with bar, without disk 
pores within atrium, but with a pore cluster at opening of each, .without tiny' 
setae near opening of each; abdominal spiracles in the seven posterior pairs, 
except one genus, this with eight pairs, with the posterior pair poorly developed, 
with or, rarely, without pores within atrium; derm pores present, of the multi· 
locular disk type, varying much in internal details; derm with spines, rarely 
WltllOut these, with hairs and setae, the vestiture mostly relatively dense; anal 
opening apical, the tube usually well developed and mostly with polygonal wax 
pores and multilocular disk pores near inner end, rarely without these, but with 
simple ring, or sometimes poorly developed and without ring; ventral cicatrices 
usually present in numbers, rarely wanting. 

Larva.-Body elliptical to elongate elliptical; derm membranous or with the 
posterior apex chltinized; antennae stout,six-segmented, or, rarely, seven-seg­
mented, the third segment usually very short, apical segment only bearing sen­
sory setae; legs nOl'mal, ciaw usually with, rarely without, denticle, claw digi­
tules knobbed and surpassing the claw apex, or acute and not attaining claw tip; 
beak attached opposite anterior legs, elongate conical, distinctly three-segmented, 
possibly rarely two-segmented (uncertain) ; thoracic spiracles with bar, mostly 
without, rarely with, disk pores ~ .ithin atrium, mostly with a disk pore or 
pores at opening; abdominal spil'1l.cles in seven pairs (one genus uncertain, 
perhaps with eight), these the posterior ones, rarely with pores within atrium, 
these usually wanting; derm with multilocular disk pores; with or without 
spines, with or without circular disks, with some hairs at least; apical setae 
only rarely (one genus) undifferentiated, usually with at least one and some­
times with more hairs present, anal opening apical, tube usually well developed 
and with a ring of pores at Inner end, sometimes witll neither pores nor chit!­
nized ring at inner end. 

.Adult male (based on New Zealand forms only) _la_Of the usual elongate 
shape; head acute between antennal bases, antennae simple, moderately stout, 
apical segment shortest; midthoracic dorsal area with a conspicuous, transverse, 
elliptical 01' oblong, clear unchitinized area; legs with bifurcate setae on tibia, 
trochanter with three to four sensory pores on each face, tarsus distinctly ·two­
segmented, claw with denticle, claw digitules knobbed and attaining or sur­
passing the claw apex, or slender, acute, not attaining it; wings relatively 
narrow, the basal diagonal short, costal complex truncate well before wing 
apex, apical diagonal wanting; halteres narrow, sometimes expanded at apices, 
each with three or four elongate, hooked, knobbed, apical setae ; abdomen 
without heavy, transverse, chitinized plates, without subapical dorsal clusters of 
large tubular pores; with distinctly lleveloped disk pc-res; .penis sheath stout 
at base, tapering 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 included comes from the Mediter­
ranean subr2gjon of the Palaearctic region, while all the remainder 
corns from tIie Neotropical region or from the New Zealand sub­
region of the Australasian region. Information regarding the Euro­
pean genus is not complete and some change in the status given to it 
here will doubtless prove necessary at some future date. 

There is no precise information published, and probably none 
lmown, 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 is incomplete and inadequate, 
and a study of additional stages, in particular of the adult male, 
when available, will doubtless d6monstrate that some changes in 

I" See footnote 17. 
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assignment will be required. The different stages of these, so fa!' as 
known, may be separated by the following<-keys: 

KEYS 1'0 TRIBES OF COELOSTOMIDIINAE 

AnUL'f FEMALE 

a. 	 Anal tube small, definite1y chitinized but without traces of ring or pores 
at inller end; legs and antennae fully developed, claw digitules acute
and not attaining claw tip______________________________ 1I'unCHALININI 

a·a. Annl tube of fair size to large, membranous, but with a distinct or fairly 
distinct ring at inner end (assumed in case of Platycoelostomini, infor­
mation on which is very incomplete); legs, if well developed and of 
normal length, with the claw digitules knobbed and mostly surpassing 
claw upex. 
o. Dcnn without hairs (based on small portion of derm of cephalic region 

only) ________________..________________________ PLATYCOELOSTOMINI 
1111. Derm with hairs___________________________________ COELOST01.[IDIINI 

INTEHMEDIA'l'E FEMALE 

a. 	 Legs reduced to fiat, elongate ovoid plates on surface of ventral derm near 
thoracic spiracles, without definitely formed claw 01' digitules; with 
eight pairs of abdominal spirncles, the posterior pair incompletely de­
veloped; denn pores of II distinct type, large, fiat, with very large simple 
center and submarginal band of numerous loculL____ PLATYCOELOSTOMINI 

aa, 	Legs ut least developed us distinct stout cones with definite claw at apex 
of each; Witll seven pairs of abdominal spiracles, these the posterior 
pairs; derm disk pores smaller, with small circular to quadrilocular 
center. 

11. Abdominal spiracles without pores within atrium; ventral cicatrices 
wanting; anal tube without ring and pores at inner end__MARCHALININI 

1111. Abdominal spiracles with pores within atrium; ventral cicatrices 
present, numerous, anal tube with ring and pores at inner end. 

COEL08TOMIDIINI 

LARVA 

a. 	Antennae normally seven-segmented, at 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 
a single, rather large, median, ventral cicatrix_______PLATYCOELOSTOMINI 

aa. 	Antennae normally six-segmented, apical segment only with enlarged sensory 
setae; beak attached approximately opposite the anterior coxae; derm 
pores not resembling those of preceding tribe; without a ventral cicatrix 
or with three or more. 

11. 	 Abdomen without distinctly differentiated apical or lateral marginal 
setae, although with numerous setae; ventral cicatrices wanting. 

MAJtCHALININI 
1111. 	 Abdomen with at least a single pair of distinctly differentiated apical 

setae, sometimes with more; ventral cicatrices present, three or more
in number_________________________________________COELOSTO!.UDIINI 

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

TRmE PLATYCOELOSTOMINI MORRISON 

This tribe has been erected (136, p.l0~) for the single New Zealand 
genus Plutycoelostoma Morrison. 

TRIBAL CB:ARACTEHISTICS 

The clllnacters 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 adult males, the true relationships or the genus and tribe remain 
obscure, and their present assignment :must be regarded as tentative. 

GE.-rUl:; PLATYCOELOSTOMA MOltRISON 

(1'1. 2, E, an;1 figs. 34, 35, aud 36) 

This geJlus was established by the writer (138, p . .'3.4) to receive a 
species, cornpl'essa, described from New Zealand by Maskell as a 
Coelostoil1a. Although certain morphological features are of much 
interest, it is impossible to place the genus with any precision in the 
absence of whole specimens of the adult female and specimens of the 
ndult mnle stages. 

@-~A___/ 

C 
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FIG. 34.-I'lat!/(;oclostoIllU COlli 1) rCssa, adult female: A, body setu, X 500; n, leg,

X (i7.5; C, antenna, X 57.5; D, derm pOl'es, X 1,500; E, claw, X 220 

GENEIUC CRARA01'ERISTlCS 

lIa.bU.-Livin~ dUl"il1~ the growing period concealed in pockets formed beneath 
the outer iJurk of the host. Oviposition haiJit in nahlre not known. 

Arlult tamale (iJllsed 011 fllltennne, anterior legs, und smull portion of derm 
only) .-Body elongate ellipticul; antennae placed rather close together at apex 
of bend, 10-segmented, tupering somewhat, second segment, so far as can be 
determined, will! only n single sensory pore, apical segment longest und most 
slen(!er, with perhaps two stout sensory setae at tip; legs ample, stout, each 
facl' of trochanter with four to Six sensory pores, setae on legs fairly numerous, 
those on tarsus tending to be long and slendel', claw stout and broad at base, 
with u slight hePi, 1l11iclll l1ortiou strongly curved, with two elongate, bluntly 
tipped denticles surpnssing the apex of claw; beqk wanting (Maskell) ; spiracles 
uneertllin, presullluiJly, from intermediate stnge, with two pairs of thorucic and 
seven Ol' eight pairs of abdominal; derm prn:es of one type, multilocular disk, 
with slllaii circulur center, fOUl' to fiye large loculi, and an outer circle of 
mnny small loculi (12 to 14) ; derm bearing slender setae, these fairly abundant; 
annl tuiJe und n'ntrul cicatrices uncertain. 

Intel'1ne(J.iate female (preadult) .-Uniformly elliptical in outline; derm mem­
bmnous, or somewhat chitinized at maturity; antennae gl'eatly reduced, repre­
sented by smnll. slightly tupering tubercles, iJroac1ly rounded at tips, bearing 
numerous stouter setae at apex and s.Jowing very faint indications of segmentn.­
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tion; legs IJresent only as 111lt, somewhat differentiated areas in the derm, bear­
ing somC' short and Some longer stout setae; beak smull, conical, two. segmented ; 
thoracic spirncles of moderate size, witI} narrow bar and large opening, with 
a large bund of disk pores within atrium; abdominal spiracles in seven pairs, 
these well dcYelopcd, large tubulnr, each with a double bund of disk pores near 
inner eud, nnll all ('ighth pair sm:l lie 1', simple. without disk pore band; dCrm 
pOl'GS of a single SOI:t, very large, circular, with unmodified or gmnular center 
and a submal'ginal band of numerous loculi (up to 30) with a slight thickening 
and an inner pore at one point, these pores rather abundant on both surfaces, 
mOl'e numerous along body margin; del'ln setae present, in general shOJi; and 
tending to stoutness, some distinctly lanccolate, not so numerous as pores, but 

;" ~ -.. 
..... r QE 

0:DF 

'~'. .~.." 

Q., 

®e J 

ft···(l?i:~f:··
~o 00 0 . ~ ~oLJ K -0 
go QQ~ ~ 

.FIO, 3fJ.-1'Iutycoclostoma comfll"cssa, pr~nliult femnl!!: A, outline, X 17.5; E, antenna,
X DOO: C, beak, X 60; D, thoracic spirncle, X 220, with detnll of pores, X 1,500; 

I<l, unal tube, X 165; F, ventrnl cicntrix, X 1,(;00; G, section of velltrnl abdominal 
dcrm, X 220; H, abdomlnnl spiracle, X 220; I, derm disk pore, surface and side, 
X 1,500; .1, derlll soln, X 500; K, dorm seta, X 650; L, middle leg, X 1,500 

whlel~' distrilmtec1; Dnal opening nearly apical, tube membranous, with a fairly 
he:wy ring at inner end, this appal'ently without pores; ventral cicatrices pr~s­
eut, smull, circular, ill small clusters on each half of the abdomen only, so far 
ns CDll be determined. 

Lnrm..-Dody very elongate elliptical; antennae placed close together at 
anterior apex of head but not contiguous, fairly stout, distinctly seven-seg­
mented, tIw intermediate short, terminal 1,ongest, apical and prenpical bearing a 
stout sensory seta; legs stout, the anterior Slightly stouter thau the others, the 
parts with few setae, trochanter with two pores on each face, claw rather 
slender, somewhat curved, with n distinct denticle near apex, with two long, 
conspicuouSly knobbed digitules, tllese exceeding the tip of the claw; beak 
placed nearly oppvsite middle legs, elongate conic:il, distinctly two-segmented, 
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the apical sensory setae acute; thoracic spiracles large, opening transverse, 
with several quadrilOlular to quinquclocular disk pores within opening of each, 
Ilnd with bill'; abdominal spirncles ullcertaln; derm pores of two distinct types, 
bOUI large, one with large simple center and submarginal band of small loculi, 
the other with 7 to 11 large loculi and simple or bilocular 01' trilocular centers; 
dCI'm bearing a fair number of setae of small to moderate size, and with It single 
pair of larger apical setae, these, however, hardly one-tenth the length of the 
body; anal opening apical, the tube simple, somewhat chitinized, thickened ut 
iuner cud, but, so fnr as cnll be determined, without pores at any point; with a 
single large, circular, medinll, ventral cicatrix. 

Only the type species, aNew Zealand form found in the immature 
stages beneath the bark of Podocal'pus, has been included in the 
genus. 

c 

FIG. 30.-Plutycoclosloma comprc8sa, larva: A, outline. dorsal and ventral, X 57.5; 
B, claw, X 040; C, derm seta, X 500: D, thoracic spiracle, X 1,500; E, beak,
X 230; F, dCI'm pores, X 1,500; G, untenna, X 57.5; H, leg, X 57.5 

Nothing precise is known regarding the life cycle of the insect. 
Maskell (1)8.1, p. 46) claims that it is able to reproduce parthenogeneti. 
cally, as he obtained, from the immature females kept in confiuement 
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 (136, p. 102), this tribe 
includes only one genus, Mal'chalina Vayssiere. 

TUlllAL CHA.RACTERISTICS 

The generic definition given below will serve to indicate the charac­
teristics of the tribe as well as of the genus. 



92 TECHNICAL BULLETIN 52, U. S. DEPT. OF AGRICULTURE 

(PI. 2, P, and figs. 37, 3S, and 39) 

This genus mlS only recently charadcrized by Vayssicre (J(J8, 7J. 
4~'7), who assigned as its type and only included species the insect 
originally described liS lJ1onopJdebus lwllenWus Gennadius (59, 1). 3~) 
but more recently asso('iatecl with the genus Palil(>ocOCCl1s. 'When 
erected, the genus was placed in the subfamily Monophlebinae, but, in 
the opinion of the writer, it is more satisfactoI"lly placed in the group 
to which it is here assigned. It is another of those intermediate or 
connecting forms that bridge nny gaps that appear between the ex­
tremes in the subfamilies here considered and, from our present 
knowledge, is possibly the closest to the Monophlebinae of 'any of 
the genera. excluded from that subfamily. 
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FlO. 37.-Marchal/ua hcllcllicu, !tdult fem~lle: A, outline, optical sectIon, X 7.5; 
U. thuraclc spirndr. X GO; C, lpg, X 50: D, !tnal tube, X 1GG; lD abdominal 
6plrll('](>, nilon' X (lO, below X 1i!O; F. derm bairs, (D) dors!tl and Iv) ventral, 
)( G50; G, derm ~etac, (D) dorsal and (v) ventral, X G50; II, derm multilocular 
disk pore, X 1,500 

GENEIUC CH.\HACTEltlS'l'ICS 

JIabit.--·Exjlosed on host during period of growth; at oviposition producing 
a dellse lIlHSS oC felted secretion beneath the body for the protection of the eggs. 

Adlllt fC/Ilalc.-Body elongate elliptical; derm membranous throughout; 
antennae 1l,,;pJ.,'mented (Ynys;;ii'I'e), ~cond with a single sensory pore, the seg­
ments from the fourth on bearing one or more large, stout, sensory setae; legs 
stout, trochanter with only two or three sensory pores on each face, no spinelike 
setae, cluw slender. elongate, somewhat curved, finely dentiCUlate within toward 
apex, claw digitules developed, slender at tips, not attaining apex of claw; beak 
\YllIlting, or perhaps very imperfectly developed, represented b~' folds in some 
cases, mouth parts wtlnting or very incompletely develolled in ~ome cases; 
thoracic spiracles only moderate in size, with weakly formed bar and row of disk 
pOres outside the Opening, hut none within; abdominal spiracles in seven pairs, 
these the posterior o11e:<, all short tubular, much smaller than thoracic, but quite 
evident, without poreI' within atrium, but with some disk pores at mouth; derm 
pores of a single type, multilocular disl;:, with central circular to oval area 
having two or three widely sepnrated circular loculi and a marl,'inal band of 
perhal>s 16 to 17 small ~oculi; derm bearing some setae of moderate size, these 
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widely distributed; with numerous hairs, these likewise of moderate size; derm 
without spines in this stage; anal opening apical, the final tube of moderate 
length, somewhat chitinized, without pores or thickened ring at inner end or 
elsewhere; no ventral ci(:atrices. 

Interm.ediate female (preadult) .-In general resembling the adult female in 
most respects; body elongate elliptical or elongate ovoid, broader behind; derm 
membranous; antennae usually nine-Seb'1l1ented, segments beyond fourth with 
one or more stout sensory setne, second segment with a single sensory pore; 
legs stont, fully developed, bearing slender setae, trochanter with three sensory 
pores on each face, elv.w stout, somewhat curved, faintly denticulate within 
near tip, digltules slender, acute at tips, not quite attaining elaw apex; beak 
elollgilte conical, distiuctly three-segmented, basal segment distinct, tip with 
several acute allical setae; thoracic spiracles large, with distinct bar and a few 
pores ('illstered at opening of each; abdominal spiracles in seven pairs, the 
anteriOr Jacking, eacb strongly expanded within opening but without disk pores, 
either within or externHlly ana intimately associated with the opening itself; 
derm por0S of a single type only, these normally ch'cular, with small circular 
eentc:r surrounded by about eight fairly large loculi; body bearing slender 

~I 


Fro. 3S.-.11arc:"allnu "cllclliru, prelltlult felllale: A, outline, optical section, X 12; 
ll. tllltClllia, X 60; C, beal-: seta, X 230; D, beak, X 60; E, tfiUJ'[leic spiracl(',
X 1:!0; F, abdolllinal spiracle, nbove X ]20, below X 230; G, unnl tube, X lU5; 
II, leg, X GO; I, clllW, X 1.20; J, derm multiloculnr tlisk pore, X 1,500; K, dcrm 
hlllrs, (D) dorsal lind (\.) vcntrnl, X 650; L, tlerm spinc, X 650; M, tlerm seta, 
(/J) tlorsal 1111.1 (V) ""ntrnl, X U50 

.conical spillcs with cIIlargeti bases along the margin and dorsally; in the pos­
terior abdominal region bearing some setae of moderate size, these slightly 
longer along the botly margin, and finally bearing numerous hairs, these dis­
tinctly sl1lllll('r than the setae and nearly uniformly distributed oyer the body; 
allnl tube apical, simple, without rillg or pores at inner end, hence as in adult; 
ventral cicatrices wanting. Earlier stages closely resembliIlg the preceding, 
but Ie'S'; dcveloped.

Larrcl.-Body, as mountcd, elongate elliptical; derm membranous; Hntennae 
IJlaced fairly close together ut anterior apex of body, 110t ncarly contiguous at 
base, six-segmented, the second elongate, with a single large sensory pore nt 
apex, next three very short, much wider than long, the terminul somewhat 
.enlarged, elliptical with base trullcate, terminal only with a single stout sensory 
seta; legs stout, bearing few setae, trochanter with two sensory pores on each 
fnce, claw slender, definitely curved, apparently without subal)iclli (lenticle, 
with s1l'ndet· digitules. slightly knobbed at tip and slightly exceeding claw apex:; 
1Jellk elongate conical, dil=;tinctly three-segmented, the few apical setae acute; 
thoracic spiracles large, with bar, with a single disk pore at the mouth of eaeh; 
11bdolllinal f;pira(''[rs in ~('yen p:tir~, the anterior lucking, each of fair size, hut 
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much smillieI' than the thoracic, each with eularged atrium but without disk 
pores definitely associated; derm pores of a Single typt', circular multilocular 
disk, with small round center, and about five large loculi surrounded by a 
Inllrginal circle of about 12 to 14 small loculi; derm bearing short spines, these 
slender conical with slightly rounded tips and enlarged bases; with some setae, 
these of moderate size IJUt quite evident, none sharply differentiated as either 
an apical pair or as marginal pairs of setae; derm also with hairs, these 
slender, smaller thun the setae, with strongly expanded base:;; anal tube 
directly apical, opening not surrounded by it definite collar of disk pores, 
although with disk port's and spines frequent in the area around the opening, 
tube somewhat, but not heavily, chitinized throughout its length, simple, without 
pores or thickened ring at inner end; no traces of ventral cicatrices. 

Adult ma/c.-Not known. 

The single included species is recorded from species of Pinus from 
the European territory bordering on the lEgean Sea, hence the genus 
comes within the Mediterranean subregion of the Palaeal'ctic region. 
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Fro. 31l.-Marchallua hcllclIica, larva: A, outline, dorsal and ventral, X GO; B, ao­

teun!!, X 115; C. leg, X 1.;5; D, thoraciC spil'ncIc\ X 460; E, abuominnl spiracl(',
ubo\'e X 4GO, below X 1.50n: F, benk. X 115; G, derm disk porco X 1,500; H, 
dorsnl sctn, X G50; I, "cutml hair, X 650; J, ventral scta, X 650; K, dorsal spine,
X G50; L, !lllni tube, X 330 

Nothing seems to have been published regarding the life cycle of 
the genotype. 

TRIBE COELOSTOJlIIDIINI JIlORRISON 

The writer (136, p. 10~) established this tribe recently for the 
reception of the five definitely related genera discussed below. 

TRIBAL CHARACTERISTICS 

HabU.-Enveloped dming the growing period by a heavy-walled, nearly 
globular, presumably secreted test, or naked but with heavily chitinized pre­
adult; adult female usually, but not always, retained within and oyipositing 
in the test. 

Adult felllale.-Body globular to stout elliptical to somewhat elongate ellip­
tical; derm membranous or with anterior apex heavily or posterior apex slightly 
chitinlzed; antennae well developed, of normal length, or reduced to short 
cones or even to flat plates, when well developed with sensory setae on preapical 



CLASSIFICATION OF COCCID FAMILY l'rIARGARODIDAE 95 

as well IlS apical segments, second segment with a single sensory pore; lcgs well 
de\'eloped or more or less reduced to short cones, but in any case with claw 
Ilnd dlgltules distinctly developed, trochanter with only two to three pores 
on each face, tarsus one-segmented, claw with 01' without dellticle, claw digitules 
knobbed and surpassing cluw apex, or ucute and not attaining cluw apex, 
rarely wuutiug; beak rarely present, small, not welI developed, if present rather 
elong!l te conical, two-segmented to three-segmented; thoracic spiracles with 
bar, without pores within atrium, but with disk pores on derm at opening; 
abdomlual spiracles In the seven p()steriOl' pairs, these as large us thorucic 
Lo definitely smaller; derm disk pG'res present, multilocular, showing some 
variation in detuils of internal composition, derm with or without spines, with­
out disks or disklike simple pores, wlth hairs, and with setae, vestiture rela­
tively dense; unaI opening upical, the tube well developed but not heavily 
chltinlzed, with a more or less definitely developed ring at inner end; ventral 
cicatrices wanting. 

I utcl'lItcdiate {cmale.-Body mostly globular or nearly so, derm membranous or 
more or lesl:! chitinized, particulurly at posterior upex; untennue rarely fully de­
veloped aud elongate, usually short couicul with rounded apex, but in any event 
retaining definite evidence of segmentation; legs only rarely well developed and 
approximately normal in appearance, usually reduced to short to elongate cones, 
but retaining at lellst some evidences of division into parts, and with claw und 
dlgltules developed, the first with or without distinct denticle, the claw digitules 
not attaining the claw upex; beak elongate couical, usually distinctly three­
segmented, rarely shorter and possibly only two-segmented; thoracic spiracles 
with bur, with disk pores OIl derm ut opening, without tiny pores or setae on 
derm neal' opening; abdominal spiracles with the seven posterior pairs devel­
oped, ellch with disk pores within utrium; derm bearing multilocular disk pores, 
these of one general type, but showing some varilltion in internal organization; 
derm with or without spines, with hairs, and with setlle, the yestiture relatively 
dense; Ilnal opening apical, the tube well to very weil developed, with pores and 
ring at iuner end; veutral cicatrices present, small, circnlar, numerous, mostly 
in trunsverse segmental bands or rows. 

Larva,.-Body ellipticlli to elollgate elliptical, derm membranous or with pos­
terior apex chitlnized; antennae well developed, stout, six-segmented, with 
eulurged sensory setae 011 apical segment only; legs normally developed, claw 
with denticle, cluw digitules knobbed lind exceeding claw tip or acute Ilnd not 
attaining claw tip; bellI, attuched opposite lluterior coxu, elongate coniclll, dis­
tinctly three-segmented; thorucic spiracles with bar, with one or more disk 
pores at opening, but none within Iltrium; Ilbdominal spiracles present in the 
seven posterior plllrs, with 01' withOut 11 di~k pore within atrium of each; derm 
bearing multilocular (lisl, pores, these showing some variation in internal 
organization; derm with or without spines, with or without flat disks or disl.­
like simple pores, with hull'S, vestiture relatively fairly abundllnt; with one or 
four pairs of elongate, differentiated, apicnl abdominal setue; anal opening 
apical, tube well developeej, with ring, and one 01' more rows or bands of pores 
nellr iuner end; with three or more ventral cicatrices. 

Adult male (based on New Zeuland genera only) .n-The discussion of the 
subfamily characteristics of the adult male stage, as b'iven above under that 
heading, coincides exactly with any characterization that might be given for 
the adult males of the tribe Coelostomidiini, and so may 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 Zealand genera, the second the two Neotl"opical 
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. 

11 Sec footnote 18. 
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These genera may be separated by the following keys: 

KEYS TO GENERA OF THE TBIDE COELOSTOMIDIINI 

ADULT FEMALE 

G. 	Derm wholly membranous; antennae and legs fully develop!!d, normally 
elongute, tlle first II-segmented; setae on tibia and tarsus quite stout, 
almost spinelike; uerm Dot bearing spines _________________ Coelostomidia 

aa. Witll a lleavily chitinized plate on the head, tllis rarely only faintly chiti­
nizeu, or uerm membranous with very slight to slight chitinizution around 
anal openillg; untennlle and legs reduced to more or less e.ongate cones, 
or otherwise modified, but leg segmentation retained; antennae sometimes 
redul\!d to tlat plates; setae on tibia !lnd tarsus slender and few in 
number. 
b. 	Antennne short conical, apices broadly rounded, five-segmented to seven­

segmented; openings of thoracic and abdominal spil"Ucles of approxi­
rna tely equal size. 

G. 	 Anterior apex of heau, between and above antennal bases, with 
a faintly chitiuized plate, remaindcr of derm mcmbranous; claw 
digitules knobbed and surpassing apex of claw; derm not bearingspines ________________________________________ Ultraccelostoma 

GG. Anterior apex of head and all of derm except posterior apex mem­
branous, this lust chitinized; claw uigitules acute anu not at ­
taining apex of claw; derm bearing spines_____~Paracoelostoma 

bb. Antennae reuuced to mere plates, indistinctly difi'erentiated from the 
heavily chitini::ed area inclosing them; openings of abdominal spir­
acles definitely smaller than those of thoracic pairs. 

d. Legs elongate, but poorly formed, rather baglike, claw without 
<lenticle, cl~w digitules wanting________________Mimosicerya 

del. Legs conical, not elongate, claw elongate, with several denticles, 
claw digitules presenL--------------~--------Cryptokermes 

INTERMEDIATE FEMALE 

n. 	Antennae and legs fully developed, the first eight-segmenteu to nine-seg­
mented; body globulnr, naketl, heavily chitinized at maturity, with small 
rountl hole at posterior end; in appearance suggesting, and previously
mistaken for, an adult form_______________________________ l.\IIimosicerya 

.aG. Antennae anu lcgs, while showing segmentation, reduced to stout conical 
protuberances; body inclosed within a heavy-walled secreted test, not 
naked, not heavily chitinizcd. 

b. Anal tube short, with polygonal wax pores at inner end, bnt lacking
circle or bund of disk pores near these_____________Paracoelostoma 

bb. Anul tube elongate, with a circle or band of disk pores near inner end 
in addition to band of polygonal wax pores. 

G. Legs reduced to tlat conical stubs, the segmentation decidedly
incompletc____________________________________ Ul tracoelostoma 

Ge. Legs elongate conical to about half normal size, the segmentation 
nenrly complete. 

d. 	Derm with multilocular uisk pores, nnd with some with large 
trilobate center anu not morc thnn three small loculi. 

Coelostomidia 
del. Derm with disk pores with numerous loculi only, none as 

described above _____________________________ Cryptokermes 

LARVA 

n. Posterior apex of a bdomen strongly chi tinized. 
b. Ventral .cicatrices in six pairs arranged in two longitudinal rows, one 

on each half of the ventral face of the abdomen______Paracoelostoma 
pb. Ventral .cicatrices three in number, arranged in a transverse row near

voste.riol" apex of body ____________________________ Ultracoelostoma 
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(la. PosterIor apex of abdomen not chitinl7.ed. 
c. With 11 singlc pair of apical sctac___________________CoClostolllidin 

cc. With (r,m puirs of IlpiC'lll and subapical setae. 
d. Hpincs ncar posterior apcx Of abdomen stout conical, tapering

strongly to tips _____ -------__________________Cryptokerllles 
tid. Spinel) nellr post('rior apex of abdomen clongate, slender, inter­

n\(!(lill te portion nCllrly cylindrical, apices only ttillcl'ing to 
point _____. ----~------------------__________l\Iilllosiceryu 

~ 

QJ,­ 0 ~ 
®::1 W ~ 


Q.. 
 .P 

~ ~ 

1~1O. 40.-Pal'aCOC/08ioma I1crllvllllla, ndult femnle: A, outline, X 12; B, nntenna, 
X l1l5; C, thorllcic spiracle, X 60; D, beak, X 120'; E, posterior abdC>lulnnl 
splraclu, two views. X 230; F. an antCI'ior ai)dominal spiracle, X 230; G, leg,
X 165; H, annl tube, X GO; I, cluster of setae around annl opening, X 60; .J,
dl'rm disk pore, X 1,280; K, apical abdominal spiracle, X 60; L, intermediate 
abdominnl spiracle, above X 60. below X 120; lIf, dcrm hairs, dorsal (D) und 
,'entral (v), X 650; N, derm setae, ven,tral, X 650; 0, dcrm splncs, X 650 

GENUS P"\RACOELOSTmrA l\IOHRH30N 

(PI. 3, A, Ilnd figs. 40, 41, Ilnd 42) 

This genus has been established recently by the writer (136, p.l02) 
to accommodate a single South American species. 

GENERIC CHAHACTERISTICS 

H(]uit.-Inclosed. during thc growing pl'l'locl within n hellv~' wlIllerl, globulal' 
tcst; tldult female retainecl within thi>< tf'st lind o"iIlositing therein. 

71205--~8--7 

http:chitinl7.ed
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• 

Adltlt fcmale.-Probably approaching globular in form; derm membranous. 

with the posterior apex, surrounding the anal opening, becoming slightly­
chitinized at maturity, the anal tube of the preadult often retained, no chitinized 
area on anterior apex of. head; antennae much reduced, stout conical, more or 
less distinctly five-segmented or six-segmented, the apical and preapical seg­
ments bearing one or more enlarged sensory setae; legs similarly reduced, 
acutely conical, the joints separating the parts more or less distinct, with 
definite well-developed apical claw, somewhat curved, roughened on inner face, 
the digitules apparently acute, not aUaining the tip of the claw; beak present, 
but not heavily chitinized, on this account· indistinctly three-segmented, the 
bRsal segment quite narrow; thoracic spiracles fairly large, with wide bar 
nnd n small cluster of disk pores nt mouth; abdominal spiracles quite large, 
somewhat smaller than thorllcic, with a circle of disk pores within atrium of 
each, the apical pair smaller, set close to the anal opening; derm pores of a 
single multilocular disk type, slightly ellipticnl, with more or less distinctly 
biloculqr center and numerous (around 16) small loculi, these well distributed 
o,-er lwdy, but more abundant, rather crowded, toward posterior end, spiracular . 

H 0 

@'):=== 
o <0 0 

FIO_ 41.-Paracoclostoma pCl'llViatla, preadult female: A, outline, optical section, X 12;
B, antenna, X 230; C, section of derm showing areolatlons, X 530; D, leg, X 230; 
E, single ventral cicatrix, X 460; F. beak, X 120; G, abdominal (above) and thoracic 
(below) spiracles, X 120; H, derm disk pore, X 1,500; I, derm hall', X 1,500; J. derm 
disk pore, X 1,280; K, abdominal spiracle, somewhat diagrammatic, X 230; L, derm. 
seta, X 1,500; M, portion of transverse row of ventral Cicatrices, X 120 

dIsk pores with fewer loculi; posterior apex of body with a circular cluster of 
elongate, rather slender, almost setalike spines, each with bluntly rQunded. 
slightly clavate tip, surrounding the nnal opening; with small, rather stiff 
setae scattered over body and with small, rather stiff hairs, each with expanded
base, likewise scatterecl over bocly; anal 'opening apical; anal tube large, hardl~~ 
chitinized, but with chitin/zed ring at inner end, often retaining the preadult 
anal tube; no ventral cicatrices. 

Intermediate female (preaclult) .-Elliptical, probably approaching a globular­
form at maturity; apex of abclomen, around anal opening, heavily chitinized. 
rcmaincler of derm membranous; antennne more or less definitely seven-seg­
mented to eight-segmented, the segments narrow, the entire antenna stout at 
base, short conical, apex rounded or somewhat constrictecl; legs similarly­
reduced, acutely conical, parts more or less distinctly st'parated, claw well 
developed, somewhat curvecl, inner face roughened, claw cligitules slender, 
apparently acute at tips, not nearly attaining claw apex.; beak rather elongate. 
conical, distinctly three-segmented, the basal narrow, with a few acute sensory­
setae at the apex; thoracic. spiracles fairly large, with bar and cluster of. 
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pores ut mouth; ubdomlnul spiracles present in the seven posterior pall'S, much 
smaller thun thoruclc but qUlte evident, euch with coUar of. disk pores within 
month, the posterior PUiL' set withln the chitinized area quite close to the anal 
opening; de I'm /leuring slllall circular disk pores with circular center unci about 
10 loculi und slightly larger slmilar pores with bllocular centers I1nd about the 
same nUlllber of loculi, these mostly towurd posterior upex, the oUiers weU 
scattered; derm bearing some slIIall setae each with stout collar and some 
short stiff hairs; appurently with some spines on the heavily chitinized uplcul 

o 
0. 

FlO. 42,-PCl/"aCot!lo8/oma pcruvlana, Inrvn: A, dCI'm setn, X 430; B, outline, dorsnl 
IIIH! ventrnl, X 60; C, lII1tennll, X 230; D, nnnl tube, X 230; E, benk, X l!W;
F. thoracic splrllcle. X 460; G, body setne, dorsnl (D) nnd ventrnl (v), X 650;
H, nbdomillnl splrnc\e, X 430; I, nplcnl chltlnized disk, X 230; J, mnrglnnl setn, 
X 6liO; K, posterior veIl tml setll, X 650; L, splrnculnr disk perc, X 1,280; M, 
Il'g, X 230', N, single row of ventrnl clcntrlces, X 120; 0, ventrnl hnlr, X 650;
P, dCI'm lUll tlJoculnr disk pores 1\11(1 simple nplcnl disk, X 1,280 

plute, these greatly obscurell, size and shape uncertain; anal opening apicul, 
allal tube of lIloderate size, with bund of wax: pores at inner end, appurelltly 
without collar of disk pores at any point; ventral cicatrices nUIllCl'OUS, yurying 
in size, in transYel'Se, irregular, seglllelltul rows on both surfaces of the body, 

Larl'(~,-Decidedly elongate elliptical, posterior apex of body with a large, 
hea,-Uy chitinized plate surrounding anal opening, remainder of body mem­
branous; untennae six-segmented, stout, the apical segment largest, swollen, 
the third shortest, much ubbreviated; legs lIloderate in size and length, the 
claw slightly curved, usually with It distinct denticle, claw digltules apparently 
acute at apices, approaching but not nttuining claw tip; beak long conical, 
three-segmented, the basal very narrow, with Il few sensory setae at apex; 
thoracic spiracles fairly large, with bar and cluster of disk pores at mouth of 
each; abdominul spiracles in the seven postel'lor pairs, lIlllch smaller, but still 
evident, elongate tubular, ench with a sin~le disk pore immediately adjacent 
to opening, posterior pall' not Inclosed within chltinizcd area; derm pores of 
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vne sort only, SlIlall with oYal to obscurely biloCular clmtel', and usually about 
seven loculi, lhese quite numerous in the chitinized Illate, elsewhere scattered; 
dl'rlll withl)ut spines, with small setae, cnch with large, flnt, bnsa\ collnr 1111(1 
with a few stiff short hah's with strongly swollen bases; anal opening apical, 
surroullded by a chitinize!l plate, anal tube fairly elongate, delicate, with strong 
bund of polygonal wax l!Ores at inncr end, but no circle of disk pores; ventral 
cicatrices lllodernt~' in size, each circular, in two rows, Olle on each f'!t1e Yl'n­
tl'lllly abJut hnif way between middle lille and margin, normally wilh six ill 
each row. 

ildlllf. maZc.-Not lmowll. 

This genus is based on a newly descl'ibC'd species to which the name 
pel'llviana has been assigned (186, 1J. 108), collected at Saman, PiU1:a, 
Peru, May 21, 1910, on zapote (Acltras sapota) by C. H. T. Townsend 
(No. 228) nnd .April 29, 1912, by E. 'V. Rust. The indicated dis­
tribution i!or the genus is therefore the Chilean subZ'egion of the N"eo­
tropicnl region. 

Nothing whntever is known regarding the life history or biologicnl 
hnbits of the single included species. 

(1'1. a, II, nnd figs. 43, 44, nnd 4::;) 

First described by Hempel (91, p. 398) in HIOO, with a single l1l­

eluded species, b1'a8'iUen,~'is, this genus WUJ, until compal'lltively re­
cently, nssocinted with the so-called subfamily Dactylopiinne. Ferris 
(49, p. 921) in 1918 first cnlled attention to the need for its reassign­
ment and indicated its relntionship to the series of genera here 
discllssed, although, as will be shown below, his conclusions were not 
based on examples of the genotype, as he believed, but instead on 
specimens of a previously undescribed and only recently named 
species. Since the descrii)th'e information given below differs in 
severn I details from statements made by Ferris, it seems necessary to 
note specifically that the!'e nre certnin errors in his generic diagnosis 
and specific description; for example, seven pairs of abdominal 
spirncles nre preseut1 rather than six pairs, as stated, and "ery 
poorly developed legs nncI antennae nre present in the adult female, 
instead of wholly wnuting. 

G1~XEllro CIrAItACTEIUSTICS" 

IIabif.-Il.lc)osed within n heavy-walled test dUl'ing the growing period; a(lult 
fell\ale retained within this and ovipositing therein. 

Lldllli {ellwle.-Body lI('nrly glohulUr; unteriol' apex with a large, henvily 
('hitini7.cd, wriukled uml rl!lged l)atch, this iuclosing I:he eyes iUl(l the antenll:lC, 
rl'maindel' of derm membranous, thc posterior apex oftell I'etnining Il ]latch 
of llerm nllll the strongly dm'cloped anal tUhe of the Jlreadult stage, these 
nttnt'hed through the retentioll of the llreuc1ult nUlil tube within thnt of t\1e 
adult; Illltellllae reduced to little more tl:un smull patches of fll:'tue; legs cOm­
narably 1'('(1I1(,Cll, lIoorlr !le\'elopctl, or ut. mOflt elongate cunical, ,.'!th weI! 
cleveloped, dL'ltinctly llluitidellticulate claw and ncute digitules hardly sur­
passing the mitldle of the claw; 110 traces of &. beak; thorncic spirnele,:; lal'ge, 
with broac1 b:lr and porcs at open in):: : abliomilllli flJlirneles likewise lnl'gu, but 
distinetlr smuller UlllIl Hloraci(~, ill the seven IlolSterior 111lirs, each with sel'ernl 
disk I)Ore8 ill It loose bnne\ wHhin the Ol)enillb, posteriol' Imir placed quite close 
to unlll opening aud somewhat lurger; derm pores of u flingie type olllr, llJulti­

'" The writer Is !I.nch InucbtNl to G. l~. 1~Cl'rI8 for nn (lpport\lIllty to mCllminc IlIIrtly 
molt~d SllI!clnwns of the "dult mnle of O. 111c.rica""8. '.chesc nrc not rully sntiRfnctoty rllr 
Qcscrlptj\'ll pUI'I)OHe~, thlt do show enough to Rtr"ngthcn the concitlslonB thnt tUl\'1! been 
'l\Ilvllnc,~d hero r.~gal'dlllg the telntlon~hlps betwcen th~'So NClv Zeatnnd Ilnd Nl'ott'onicnl 
generu. 

http:hitini7.cd
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loculnr disk, mostly w'ith from 10 to Hi J"lllnil loculi and a simple circular to 
sOlll('what m'al, possibly blIocular center, these pores scattered anteriorly, but 
rather abulIllnnt toWard posterior apex of body; derm bearing spines, these 
stout, eneh bronc1ened at base, acute at Ilpex, thickly distributed over the 
IlnteL'iOl; chitinized area and the immediately adjacent derm; with smull slender 
setae, these scattered, and with small hnirs with strongly expanded bases, 
the;;c nllparently rare; anal opening apical, nnni tubc simple, elongate, delicate, 
ring nt inner cnd vcry indistinctly develol1Cd, the adult tube often retaining the 
wcll de,'elopel1 preadult tube; ventral cii:atriccs wauting, " 

. . 

; '·'C@\~ 
F 

Ft<:, -ta,-f',> I l,d.u'me., .b1'(/.~f/i('Jlsi~ ( •.'xc<pt K lind N), adult female: A, outli,:c, uorsal 
nntl ,~clltt:h.l. s~,nWWuHt dingl'ullllllntic, X 1~ ~ B, nnt'cunn, X ~:;O; U, mhlYl.~ntrn(
(j{'rm pO"(!, X 1500; D, mhlYcntral hair, X tWO; E, apex of IC!;, X 230; F, derm 
~pille, X H"O; G, abdoluinnl spiracle, X 120; Lf, same, in section, X 230; I. Ilerm 
sl'tlle, X 5;)0; :r, thoracic spiracle, X 120; K, C, 11Ica:icaIl1l8, nnal tube, with tube 
(I( preadult Rtlil ret!lined, X 120; .TJ, Yari:ltiOllS in Illllltlloclllnr disk porcs of dCI'm,
X 1,liQO; M, 1Il1~h-entrnl seta, X 650; N, spino from head thickening or O. mcxi­

(1/111·', X G50 

Intc/'l1Icdia./c tCllwllJ (preadult) .-Approximately globulnr; del'm mostly mem­
brauous, posterior upex, particulurly towar(! molting time, bee-alliin!,;" more 
hC'uvily cilitillized iu nIl apl)\'oximlltely c:rcular nrL'1l surl:onndin.~ the finnl 
opening, this area brolwn ant in cast skins of the stage; uutellulle about half 
developed, short, tapering somewhat, apex rounded, il1di!.;tin('tly three-segmented 
to fairly (listilletly six-segl11cllt('(l; l<'gs likewise nbout half c1eveloped, or less, 
the scgmentation more. 01' less distinct, claw !lcfillitely (lcvelo]led, with denticles 
Ol' irre:wllll'ities. and (ligitnle::. these blunted nt tip!:', not reaching <:law upex; 
beal, modl'l'nte~y elongate cOIli('al, thn'e-flegmcntl'(l, the bmml segment very 
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nal'row amI incomplete, wHh a few acutely pointed sensory setue at apex, 
thoracic spiracles large, with stout bar and with pore cluster at mouth, 
abdominal In sevell pairs, distinctly smaller, but of good size, each with a loose 
band or circle of disk pores in and around mouth; derm pores of a single 
multilocular disk type, with between 10 and 16 loculi, the centers circular to 

FIG. ·H.-GrYl'lokcl·IIICS omBilicII8is, prcutlu!t (emule: A, outllne of hody, 110rsal and 
Ycntml, X nbout 12; 13, antenna, X 230; C, thorllcic spimclc, X 120; D, ulll1omi­
nnl spirncle, X 230; E, simple disk pore nenr posterior npex of body, X 1,500 i. 
1'" leg, X 230; G, claw, X 530; H, small disk like tubercles ncnr posterior npex OI 
body, X 1,500; I. multilocular disk pore, X 1,500; .T, auni tubc, X GO, with detnn,
X :!30; K, mld\'elltrnl llIultilocular disk pore, X 1,500; L, dorsnl multilocular rUsk 
porc, X 1\500; ~I, single yentrnl clcntrix, X 1,500; N, setn from posterior apex of 
body. X UJO; O. setue from mlddorsnl (D) and midvcntrul (v) regions, X GuO; 
1', (lorsnl spine from posterior end of body, X 050 

oyal to somewhat trilocular to quadrilocular or even quinquelocular, these in 
general rather more abundant posteriorly; derm bearing stout conical spines, 
these "cry few to lHuncrous, more abundant in each case posteriorly; with 
peculiar flattened disks, these with or without a somewhat rai.sed and pointed 
central boss, quite numerous over much of body; with small, short, fairly thick 
setae with conical basal collars; with similar small, cylindrical hairs with 
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expnnded bases, these apparently rare; anal opening apical, surrounded by a 
circular, chitinized, roughened and ridged plate, anal tube elongate, with broad 
band of polygonal wux pores P.t inner end and an irregularly double circle 
of disk pores somewhat nearer to opening than to inner end; v~ntral cicatrices 
small, circular, varying somllwhat, fairly numerous, in irregular, transverse, 
segmental rows on both surfaces of the body. Antepenultimate female prac­
tically identical with the preadult, size somewhat smaller, various structures, 
spines, anal tube, cicatrices, etc., -somewhat less developed. 

Larva.-Elllptical in outline, not chitinized; antennae six-segmented, the 
sixth longest and largest, the third very short, bearing some sensory setae on 
apical segment, none of the setae extremely long as in Icerya and its relatives; 

FIG, 4(),-OryptokermC8 b.'usiliclIsi,q (except A, II, ll, N), larva: A, O. 1I~eo:lcanu8, 
outline, dorsal and ventral, X GO; B, antenna, X 11(); C, beak, X 115' D. clerm 
disks or spln.es, X 1,500; E, l~g, X 4GO; F, derm disk pores, X 1,500; G, audoml· 
nnl spl1'tlcle. X G30; II, O. mco:icmHlR, annl tube, X 330; I, thoracic spiracle, X 460; 
,T, derm spine, X I,GOO; K, detail of polygonal wax pores of anal tube, X 1,500;
L, ventrnl seta, X GiiO: )I, 0, 'IIlCXiC(WU8, cierm spine, dorsal, X ()30; N, O. mcm/­
call1lB, derm seta, X G30; 0, ventral cicatrices, X 330 

legs fairly long, not unusual, claw slender, curvcd, wlJh distinct denticle, claw 
digitules slender at tips, perhaps knobbed, exceeding fir,.ex of claw; beak elongate 
conical, distinctly three-segmcnted, the basal segment merely a narrow ring. 
apex of beak with a few sensory setae; thoracic spiracles large, with broad 
bar and single disk pore directly at mouth; abdominal spiracles in seven pos­
terior pairs, elongate tubular, with several constrictions between mouth and 
inner end; body with a single type of multilocular disk pore, this with tri­
locular to quinque locular center and a ring of loculi outside the center, small, 
distributed nearly uniformly over whole body, but not numerous; derm bearing 
near the posterior apex of the body some stout conical spines, these tending 
to clllst('r dorsally 011 each side of the final opening; also bearing tubercles, these 
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distributed fairly uniformly over the entire dorsum, flat, or, in one species, 
with elevate(l conical centml boss; sometimes much enlarged into a strongly 
protruding stout spine; with, in the aggregate, a considerable number of 
father stiff setae, these varying in size, larger along the body margin, an(l 
including four pairs of much longer and larger apical and subapical setae, these 
attaining a length of per halls three-tifths that of the bod~'; anal openiug apical,. 
anal tube elongate, large, with a hand of polygonal wax pores at inner end, 
and a circle or band of multilocular disk pores around the opening; with three 
medium sizell, circular, ,'entrnl cicatrices in a transverse row across the 
posterior end of the abdomen. 

The present known distribution of this genus includes southern 
Brazil and southern Mexico, therefore the Brazilian ancl Mexican 
subregions of the N eotropical region. 

There seems to be no definite information available regal:ding the 
life cycle of the species of this genus. 

As previously stated, there are actually two known species in the 
genus. All of the published records of the occurrence of b1'O.siliensis. 
in :Mexico actually relate to a. previously undescribed species to which 
the name lIlemiCan1/.8 was recently assigned (136, p. 103). These 
references include that by Cockerell (:35, 1). 469) and the one by 
Ferris already cited in connection with this genus (49)· 

KEYS TO SPECIES OF CRYPTOKER~IES 

Ad.lllt fema·le 

a. Legs relativC'ly well developed, short coplcal, with a distinct claw bearing
digitules __________________________________________ brasilien.~is Hempel 

(la·. Legs represented merely by Il, cluster of setae und some wdnkUng and 
thickening of the derm; no claw observed (based! 011 limited and inade­
quate lllaterial) ___________________________________ mCWicall'll8 Morrison 

In·tenno/ria.te female 

a·. Stout. spines relntiy<,ly very rure on derm, occurt'ing only occilsionlllly; 
Ulllt'llllne shot-t, rOunded conical, segmentation indistinct; legs a1so short 
conkal, little better developed; flattened derm tubercles with slightly
ele\"lltNl, lloillted, centrul boss _____________________ br(Lsili6llsis Hempel 

aa·. Stout spines on derm relatiYely velOY numC'rous, particularly at posterior end 
of body; antennae somewhat longer, much better developed, quite distinctly 
six-se/:,"Iuented; legs likewise llluch better developed, strongly chitinized, 
the segments distinct; flattened derm disks with the central area pInne 
01' nt most slightly convcx _________________________ meWiC((n1l8 MOtTison 

a. 	Derm disks each with a rai".cd and pointe<1 central boss, some, near posterior 

fipex, strongly elevute{j to form detinite, stont, spillelike protuberances. 


bra8i1ien.~i8 Hempel 

aa.. Derm diskS with upper surlaee flattene<1, or, at most, slightly com'ex. 


lIIea:icallllS .Morrison 


As n point of some historical intcrest it may be noted that as early 
as 1897 the late Theodore Pergande had indicated that the Mexican 
species hcre discussed represented a then undescribed genus and 
species. 

GEXI:S i\l[~roS[CI;lIYA COCKF..RELL 

(PI. 3, C, and figs, 4.6, 4.1, a1\{1 4.8) 

This genus w'as first established by Cockerell (fd6, 1). 717; ~3, p. 
(333) in 1902 as a "section" of the genus Icerytl. Regardless of 

4 
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'Cockerell's designation of its rank, it complies with the nomencla­
torial requirements of a subgenus, even as defined by him, since it is 
in the form of a generic name and has a definii ely designated type 
species. The present placing of the unit is SOlllP. indication of the 
true character of its supposed relationship to Icerya. Much later 
Newstead (1513, 1). 1'75) rec1escl'ibed at length the single included 
,species, originally known as I cel'yG; lU37lopeli Cockerell, and erected 
still another genus, Clypeococcus Newstead, for its reception, on the 
ground that the insect i)ossessecl a clypeus. This structure is actually 
nothing more than a fold or folds in the derm anterior to the attach­
:ment of the beak in the preadult female, and, in the writer's expe­
.rience, its size and appearnnce vary more or less ·with the individual 

t-_:;::>.L 
li'10. <10.--.Ilimos!ccl'ya /I,mlpcli, adult temale: A, nntenna, X 120: B, thoracic spiracle,

X 00: C, dQrsli1 dcrm disk pore, ;<. 1,500; D, leI.(, X 120; E. abdominal spiracle,
X 00 i F, same, X 120: G, :.lnnl tube Inclosing tube of preadult, X 120; H, setae, 
dorsal (III nnd ventrnl (v), X 050: I, t1ol'snl seta nenr apex of abdomen, X OUO; 
J. vcntl'n hulr nellr leg, X 6uO; K, Yentrnl hull', X 650; L, spine from ccphnllc
plnte, X 050 

'specimen examined. Newstead's genus therefore stands .'is. a synonym 
-of Mimosicerya. 

In reality, as will be evident from the descr:ptive matter which 
follows, the trne characteristics of this insect nave never yet been 
made known, and its peculiar adaptation in its later sb' ges, which, 
though it closely parallels that found in the preceding genera, yet 
differs conspicuously in certain details, is in some respects the m'}st 
<:urious modification found within this whole group of. genera. 

GENEltIC CIiAIlACTERISTICS 

JTabit.-Remaining expoi'ed on tho host plant, but with the preadult female 
becoming globular amI very heayily chitinized at maturity aud retaining within 
it the adult fomale. 



106 TEOHNICAl... BULLETIN 52, U. S. DEPT. OF AGRIOULTURE 

Adult fcmale.-Shape of bolly probably approaching globular; derm mem_ 
branous, except for a definite, heavily chitinized area at the anterior apex of 
the body, this practically Identical with that found in Cryptokermes, and 
ridged amI wrinkled, bearing numerous spines of varying stoutness and enclos­
ing the eyes and the greatly reduced platelike antennae; legs elongate, slender, 
very slightly swollen and chitinized at tips and usually bearing a stout conical 
claw, but no digitules, remainder of leg membranous, joints uncI parts both 
oblitemted; beak apparently wanting (one specimen examined) ; thoracic spi­
racles large, with broad bur and band of disk pores at opening; abdominal 
spiracles distinctly smaller, but still of considerable size, situated on truncate 
conlcai, protruding, somewhat chitinized tuberl!ies, almost certainly in seven 
pairs, not accompanied by disk pores, the posterior pair close to anal opening; 
tlerlll pores of a single multilocular disk type, circular to slightly oval, with 
centers circular or obscurely bilocular or trilocular and numerous submarginal 
loculi (about 15 or HI), these pores much more abundant toward the posterior 
Ilpex of the body; derm, in addition to the numerous spines on the cephalic chiti­
nized area, with lIu'ge, but not den!>e, clusters of morc slender spincs around each 
thoracic spiracle; with some slender, but many more short stiff setae over body, 

.-"!A 
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FIG. 47.-Mimosiccllla hcmpc/i, prcadult femnle: A, derm disk pore, X 1,500; B, tho­
rnclc spiracle, X 60; C. l~g, X 60; D, nbdomlnnl spiracle, X 230; E, same, X 60; 
F, nntenna, X lIt; i G, row of Yentral cicatrices, X nbout 40; H, ycntral hair,
X 650; I, ycntrnl sctu, X 050 

thcse dccidedly larger, stouter, and more abundant at posterior end; with a few 
stif.f hairs with expanded bases scattered about, apparently promiscuously; anal 
tube delicate, hardly chitinized, without pores, normally retaining the tube of 
the preadult stage; no ventral cicatrices. 

Intermc(li{lte femalc (fully mature preadillt only) .-Approximately spheri­
cal, naked, or with a faint bloom, heavily chitinized, excepting only the mid­
ventral area in contact with the host plant, posterior end with a small, roughly 
circular opening; antennae well developed, eight-segmented to nine-segmented; 
legs fully developed, short and mther stout, the parts distinct, claw stout, 
cUlTed, claw digitules apparently short, slender; beak small, structure uncertain 
in material examined, apparently indistinctly two-segmented with very few 
setae; thoracic spiracles large, with bar and cluster of pores at mouth; abdomi­
lIal much smaller, with disl~ pores in and at mouth, apparently in six pairs, 
actually with seven, the lust pair included in the circular dermal plate attached 
to the anal tube retained by the adult female; derm dorsally and laterally 
bearing some small disk pores with abont fiye to eight loculi and some setae, 
but (he number and al'l'angement of these obscured and somewhat uncertain, 
mid\·cntral derm bearing some pores with quadrilocular centers; heavily chiti­
nized margins of midventrnl area bearing numerous long, slender, flexible, 
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nearly cyllndricai hllirs, with expanded bases and, usually, with more or less 
swollen apiccs, these in It l'Ilther dense blind around the body lllargin at this 
point und also extending over the urea between and arOllIld the legs; no stout 
conical spines observed; allal opening apical, anal tube With a wide collar of 
polygonal wax pores at inner end and a double to triple " 'w of multilocular disk 
pores nearer opening than inner end; ventral cicatrices numerous, small, circu­
lar, of varying size, ill irregular transverse segmental rows on abdomen and 
thol'llx, extell(ling across membranous vcntral surface and into chitinized area 
on each sidc. 

Larv(/·.-Yery similar to that of Cr~'ptokermes; elliptical; the antenllae elon­
gnte, only moderately stout, six-segmented, the third very short, the terminal 
elongate, somewhat swollell, bearing sensory setae at apex; legs slender, claw 
slender, slightly curved, with denticle, claw digitules slender, not exceeding 
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FIG. 4S.-Mlmosiccrya llempcli, larva: AJ outline, dorsal and ventral, X 60; il, nn­

tenna, X 120; C, beak, X 120; D, abuomlnnl splrncle, In section, X 530; E, same, 
X 460; F, thoracIc spIracle, X 460; G, beavy del'm disk or tubercle, X 1,500;
H, same, prollle, X 650; I, d"rm dIsk pore, X 1,500; .I, section of dCI'm with 
tubercle, spines, and seta, X 530; K, leg, X about 100; L. nnnl tube. X 330; ?tI, 
derm spine, X 650; N, del'm setae, dorsal (D) nnd ventral (v), X 6liO; 0, derm 
disk pore, X 1,500; P, ventrnl cicatrices, X 330; Q, abnormal derm disk pore,
X 1,500 

claw apex; beak elongate conical, three-segmented, the basal segment very 
narrow, with some ucute sensory setae at apex; thoracic spiracles of moderate 
size, with bar Ilnd with a single pore at opening of each; abdominal spiracles 
in seven pairs, much smaller, but still distinct, elongate as in Cryptc­
kel'mes; with a disk pore neal' to but not intimately associated with the open­
ing of each; derm pores of a single disk type only, not numerous, of moderate 
size, with foul' to six loculi, those neal' spiracles larger; derm dorsnlly bearing 
elongate, nearly cylindlical spines, tapering to point at apices, in clusters on 
each side of the anal opening and in paired transverse rows anterior to the 
clusters, these rows dwindling to one or two spines on each margin within 
three or foul' segments; with numerous fiat toadstool-shaped tubercles, larger 
and more nUlllel'OUS posteriol'ly, dishibuted in transverse rows over the whole 
dorsum; with slender setae, having stout conical bases and, at the posterior 
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apex of the 'bolly, fiye pairs of much larger setae, these attaining a length as 
much as three-fifths that of the body; anal opening apical (appearing subapical 
in muny mounted specimens), short, with It double collar of polygonal wax 
pores at inner end, but 110 ring of disk pores; with three circular ventral 
cicntl'ices of nlollerate size, in a transverse row bcneath anal tube. 

A(lull lila/c.-Not known. 

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

'rhere appears to be no information published in regard to its 
biology.

As indicated by the details of the generic description, this genus 
is, on morphological characters, very closely related to Cryptokermes. 
It is at present considered that the peculiar modifications described 
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FIG. 41l.-Ultl'Ucodo.~tonl(~ a8.~illlilc, adult fcmale: A, outline, optical section, X 12; 

II, nntf'nnn, X 105; C, middle Icg, X .J4(1; D, unnl tube, X 1G5; E, left. ahdominnl. 
aud rlJ.;ht. thol'llclc splracl", X 1G5; I?, dorsal seta, X GuO; 0, vcutrnl (\') :lIld 
dorsal (II) hnl1'8, X G50; H, Section of derm, X 105 

for the preadult and adult stages are adequate to justify the accept­
ance of separate generic status for the single included species. 

Gmxus l'LTRACOELOSTO~rA COOKERELL 

(PI. 3, D, and figs. 40, 50, 51, nnd 52) 

This genlls was established by Cockerell (131) v. 35, p.114/ 1'23, p. 958) 
in 1902 to receive the species described by Maskell as Ooelostollw 
a8simile. The genus and its single included species have been dis­
cussed ut some length recently (.137, 1). 11). Although there seemed 
to be some doubt as to the correctness of Maskell's identification 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 grOlmds alone, the stage can be considered as 
having been correctly determined by him. 

GENERIC CHARACTERISTICS 

JIabit.-Inclosed during the growing period within a hard, apparently some­
what calcareous test, often located in the axils of the host twigs and often 
inducing some gall formation; adult female retained within, and ovipositing 
in, the test of the preceding stage. 

.:.I.d·lIlt tcmale.-Nearly globular, membranous, except for a somewhat chiti­
nized, wrinlded and ridged, platelike area on the apex of the head; antennae 
III neh reduced, stout, tapering, more or less distinctly five-segmented to seven­
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Fw. (iO.-U/tI·aco("/o~t(}m(1 CI.~8illlilc, pr"l1dult fClllale «'x,·~Pt I, this seconu·stnge fcmale) : 
"\. outlinc, X UO; H, nntenlll1. " :la5; C. bcnk, X 1:!0; D. thoracic and abdominal 
spiracles, X 500; E, lc:r. :< 33,,; F. dorsal (n) and nmtral (\') setac, X G50; G, 
"cntrnl cicatrices, X lUR; 11, S('ctilln M vcntral uerlll, X aa5, with detnil of porc,
,< U40; I, apcx of aiJdolllcn, X Hi;) 

st.'gmented; legs reduccd to stout cone~, each bearing a somewhat curved claw 
at the end, this often wirh a denticle, and two, or sometimes three, slender 
digitules distinctly knobbed at apices, leg with n few setae, segmentation prac­
tienlly wholly obscured; beak wanting; thoraeic spiracles of moderate size, 
with slendcr bar and row of disk pores at mouth; abdominal El1iracles in seven 
posterior pairs, conspicuous, openings approaching those of thoracic spirncles 
in size, without pores within atriulll, but with a vngue scattered cluster of disk 
[lores around mouth, po~t<:orior pnir quite close to anal opening, somewhnt larger 
and sometimes less llCavily chitinized than with the remainder; derm pores 
few, scattered, most numerous on the posterior abdominal segments, of one 
sort, multilocular disk, with about nine to eleven loculi and nearly circular, 
llvnl or triangular or almost trilobate centers; derm with a few small, incon­
!:,picuous setae with flat basal collars; with slender delicate hnirs with strongly 
expanded hemispherical bases, these sparse on anterior portion of bOll~', be­
coming much more numerous and abundant at the posterior apex; no spines or 
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comparable structures; anal opening apical, inconspicuous, anal tube very 
delicate, with a somewhat chitinized ring at inner end anel a short C'onstricted 
continuation of the tube; no ventral cicatrices. 

Intermeahl.te female.-Form nearly giobular, derm membranous, except for 
a heavily chitinized circular plate at the posterior apex of the body, centered 
on the anal opening and including the posterior pair of spiracles within its 
limits; antennae much reduced, poorly four-segmented to five-segmented, with 
some apicnl sensory setae; legs even more reduced than in adult, but retaining 
claw, knobbcd dlgitules, a, ,d some of the setae; beak long and sharply conical, 
three-scgmented, the basal a very narrow collar, with about six apical sensory 
setae; thoracic spiracles of moderate size, with bur; abdominal neurly as large, 
with cylindrical entrance passage having a disk pore or pore collar at inner 
end, these spiracles approximately submarginal dorsal, the posterior, as stated, 
assoclated with the posterior dermal plate; derm pores apparently of one sort 
only, small flat disk pores, with large, usually quaclrilocular but often trilocular 
or quinquelocular centers alld no apparent small loculi, these numerous, but 
never crowded, distributed ovcr the whole surface, more abundant toward the 

o ,=(::::::3 H 
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FlO. Gl.-Ultr(lcoelostoma (l8similc, larva: A, outline, optical section, X G7.G;. n, an­
tenna, X 220; C, section of ventral derm between legs, X 335, with pore detail,
X 640; D, beak, X 115; El, apex of abdomen, X 165; F, leg, X 220; G, ventral 
cicatrices, X 330; H, thoracic and abdominal spiracles, X 460; I, ventral (v) and 
dorsal (D) setae, X 6GO; J, dcrm spine, X 650 

posterior apex; derm with evcn more numerous small, flat, cylindrical tubercles, 
about equal in diameter to the pores, these distributed nearly uniformly; derm 
with some small setae with flattened collars; with some hairs, these short, 
nearly cylindrical, with rounded tips and strongly expanded bases, distinctly 
stouter than the setae; anal opening apical, in the center of a chitinized, 
circulilr, ridged and roughened plate, anal tube long, with a band of polygonal 
wax pores at inner end and a single circle of multilocular disk pores about 
one-third the total length from the inner end; ventrul cicatrices fairly numerous, 
in paired, transverse, irregular clusters on the intermediate abdominal segments. 

La.rva.-As mounted, stout elliptical; derm membranous except for a dis­
tinctly chitinized circular plate surrounding the anal opening; untennae six­
segmented, Short and stout, the sixth much the longest and largest, with several 
stouter sensory setae at apex j legs short, moderately stout, claw curved, with 
a very distinct denticle, claw cligitules slender, distinctly knobbed, surpassing 
claw apex; beal. rather elongate conical, three-segmented, the basal a very 
narrow, incomplete collar, apex with a few acute sensory setae j thoracie 
spiracles of moderate size, with bar and pore at mouth; abdominal spiracles in 
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the seven llOl"terior pairs, distinctly slllaller but still of considerable size, the 
entrance tube elongnte, cyIim1rlcal, expanded at Inner end, the posterior puir dis­
tinctly enlarged, situated close to the unal opening within the chitinized apical 
plate; derm porcs fairly numerous, apparently of only a single sort, smull quad­
rllocular disk, these distributed rather uniformly over dorsal surface at least; 
derm with slUall flattened tubercles comparable to those of preadult, these 
also well distributed; with some small, inconspicuous hody setae; with a few 
even s11orte1', but stoute1', hairs, ,yith strongly e,,:panded bases; with a singl~ 
pair of apical setae, about one-fourth that of the body in length; apical plate 
bearing several elongate setae having slightly clavate, rounded apices; anal 
tube delicate, opening in center of apical chitinlzed plate, with a double band 
of polrgonal wax pores fit inner end and a circle of disk pores about one-third 

FIG. G2.-UZtracoelostollla OS8imilo, ndult mnle (from specimens determined by O. 
Brittin) : A, hend, dorsnl, X 60; B. wing, X 17.5; C, nntennn, second and third 
segm(;uts, dorsnl nnd ventral, X (10; D, hnlter, with aplcnl setae Incomplete, X 120; 
E, leg, X 60; F \-ventral tuberculnr dis[cllke pore, X l,GOO; G, nBex of nbdomen,
ventrn[, X 120: tl, derm disk pore, X 1,500; I, derm setne, X 65 ; J, tnrsus nnd 
c[nw, X 120; K, dcrm hn[rs, dorsn[ (D) nnd ventrnl (v), X 650; L, nbdomlnnl 
sp[rncle, X 530 

Df total length from base; with three circular ventral cicatrices, placed be­
neath chitinlzed plate, the two laterals posterior to the median, 

Adult m.ale (from specimens determined by G, Blittin) ,-Of the usual elon­
g-ute shape; head apex and antennae as in Coelostomidia, the segments beyond 
the second elongate, nearly cylindrical, without nodes 01' whorls of setae; legs 
rather elongate, the tibia bearing some bifurcute setae, the tarsus distinctly 
two-segmented, claw slender, stl'ongly curved, with distinct denticle, digitu1es 
slender, strongly knobbed at apices, exceeding claw tip, each claw with two 
pairs; WiIlg as in Coelostomidia, rnther narrow, only slightly cloudy, the costal 
complex continued faintly IlS a durker streaj{ beyond the normal termination 
to the wing apex, basal diagonal vein very short; ha,lteres nncertain, apparently 
narrow as in Coelostomidia; ubdomen membrapous, without truces of thickened 
darker putches, and with no sort of suggestion of apical or other lobes or 
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tassels; penis sheath yery elongate conical, tapering uniformly frOIl! 1)Hf'e to, 
apex, this last roull(led; abdomen with small, flattened, cylindl'icul tuberdes, 
in bauds benenth ns iu Coelostomidia; with the usunl disk pores dorsnlly, these 
mostly trilocular, and with 8mnll setae in more or less distinct transverse hands, 
dorsally, elsewhere scattered. 

The genus, as at present accepted, is found only in New Zealand. 
No definite information regarding the biology of the single in-. 

cluded species seems to be available. T'he habit, including the for­
mation of the heavy protective test by the immature stages of the· 
female, and the continned inclosure of the adult female within this 
test, together with the reduction in the legs and antennae of this 
stnge, are notewortl~y. Perhnps it may be noted here that a criticat. 
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 :Maskell type material" 
that hint at specific distinctness, such as, in the adult 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. 

GENUS COELOSTOUlDfA COCKERELL 

(PI. 3, E, and figs, 53, 54, 55, Illld 56) 

This genus 'wns first erected by :Maskell (11313, p. 1394) in 1880 as; 
Coelostoma, with the single included ~peci-ds zealandica :Maskell. 
:Much later Cockerell (f20, p. 367) substItuted for :Maskell's generic, 
name the name Coelostomidia, as the name first proposed was shown 
to be preoccupied. In addition to various notes by :Maskell and 
other writers, the structural characters of the species have recently' 
been discussed at some length (137, p. '7). :Much of the matter in-· 
eluded here has been obtained from this last paper cited. 

GENERIC CHARACTEUlSTIC8 

Ilobit,~lnelose(l during the growing period within a globular, thick-walled:. 
IH'eSumnbly secreted protective cell; adult femille free, actiye, secreting It mass~ 
of cottony material at oviposition, 

.Adlilt fCIII~le.-Bocly somewhat elongate m'oid as mounted, derm remainipg' 
membranous; antennae fully cle\'eloped, ll-segmented, stout, tapering some-· 
whut, the segments slH)rt and the intermediate ones broader than long, some 
of the segments with sharply differentiated sensory setae; legs large, stout, the­
setne on under sidu from long and slender to stout, almost spinelike in certain 
species, claw stout, curved, sometimes rongheneei or fnintly 'denticulate ncar­
till, digitules npproaching claw apex, slen(ler, fuintl~' knobbed at tips; beak. 
perhaps usually wanting, but sometimes developed, when absent the derm in 
the nreausually bearing it folded ami somewhat thickened, no definite indica-·· 
tioll of fnll devclopment of internal framework and the setnlike mouth parts; 
in nny specimens, beak. where llref'ent, moderately elongate conical, obscurely 
two-segmented, apex with a few pointe[l sensory setae; thoracic spiracles of' 
Illo[lerate size in relation to the bodr dimensions, with bar and It small pore­
cluster at mouth; abdominal spirllcles in the se\'en posterior pairs, large, not 
cOllspicuously smaller than thoracic, with or without a few disk pores within 
atrium, but without any definite cOUar of pores, apical pair of spiracles placed' 
immediately adjacent to the anal ollening; derm pores of one type only., 
Illultiloculur disk, circular to oval, with from 8 toll loculi Ilnd the centers, 
cil'culnl' to elongate l'lIipticnl, or often more or less distinctly bilocuiar 01'­
tl'iloculat·; derm without spines; with numerous mostly slllall to model'lltely 
10llg slender hail'S, with broadened bases tapel'ing gradually to apices, or with 
1l1Ore or less f1nt conicnl buses; denll setae Iikpwir,e slllall nlld slender, with 
stout coniCal bnses, mostly llardly larger than tlle hairs, some along margin, 



V.LAS8IFICATION OF COCCID FAMILY l\IAnGAllODIDAE 113 

larger, but not c<>lJspicuousl~- so; Ilnlll tube rathel' lllrge and long, opening at 
the posterior apex of the body, delicate, with a somewhat chitiuized !':ing Ilt 
rhe bmer end:; ventl'lll ciclltrices wanting,

In'ormcdi!ltc fClllale (preadult) ,-Body IlDproncbing n globular form, or nt 
least very brondly elliptical, membranous or with postel'ior end more or less 
hCllyily chiUnized; Ilutellllllc "cry short nnd stout conical, strongly reduced, 
apex rounded, ben ring I<ome spccialized sem'ory l:'ctne, segmentation somewhnt 
inllistinct, but with about eight or nine segments in fully chitinized antenlllle; 

FIG. 5X.- '"Coelo.~tollljtlj(l ,,"CII/trlu/i('(I, ndult female; A, outline, optical $('ctlon, X 7.5; H, 
IIntenllll, X :10; C, !)cllk, X 105; D, nllnl tn!)", X 115; ill, scctioll of del'm, X 105, with 
detlllls of sctue, X :135, und of disk pore, X 1,500; l!', nbdomlnnl nnd thornclc spiracles.
X 115; G, leg, X 30; H, dorsnl (D) and ventral (v) hairs, X 650; I, dorsal (D) and 
velltrnl (v) setne, X 650 

legs much reduced, nllproximately trinngular in outline, the segments indis­
tinctly indicnted by lighter :(!ross lilles representing joints, claw developed but 
smull, often with denticle, claw di~itules approaching tip of claw; benk mod­
('l'utely but rather sharply c1ongatf, .conical, distinctly two-::;egmcnted, perhaps 
C\-en three-segmented, with 11 yery nnl'l'ow bnsal colla I', apex with n few stouter 
sensory setae; thoracic sll:racles of moderate size, with bill' find it Slllall cluster 
of pores Ilt opening; abdominal spiracles in the seyen posterior pnirs, the open­
ing a l!ttle smaller than that of thoracic, atrium of each with Il more or less 
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dcveloped collar of disk pores at innet' end, the posterior pair quite close to 
anal openiug; derm pores of two sorts, multilocular disk, showing' some varia­
tion in appenrance, and, more numerous, trilocular, or, rurel~', quadriloculur­
center disk pores with, usually, three accessory loculi, these In<;t pores scat­
tel'cd over body; derm with spines, these taking on the characteristic form of 
spines or reduced to mere short conical or e\'en hemispherical tubercles, more or 
less numerous ("cry numerous in the spccies with spines) ; derm hairs rather 
short and stout with strongly expanded bases, tips tapering; or slightly swollen; 
anal openillg' apical, sometimes surrouuded by a somewhat chitinized plate. 
the tube long, with a brond bnnd of polYg'onnl WIlX pores at inner end and 

D~ 


FIG. 54.-0oclostolllidia '::cu/!IlHlica, pre!lrlult female: A, outline, optical section, X 12; 
n, antenna, X lUi; C, beuk, X 60; D, dCI'm pore, X 1,UOO; E, anal tube, X 57.5,
with lIetail~, X 640; l~. ventral cicatrix, X 640; G, thoracic and abdominal spiracles,
X 165; n, middle leg, X 165; I, lieI'm pore, X 1,UOO; J, derm pore, X 1.500;
K, simple dCI'm disk, X 1,500; I., ventral (v) and dorsal (D) hairs, X 6UO; ~I, 
dorsal (D) und ycntral (Y) setae, X 6UO; N, derm hair, X 33u; 0, derm se!a, X 335 

a double or wider band of small, deep, multilocular disk pores beyond middle, 
also with multilocular disk pores around opening in a more or less definite 
clustcr or band; ventral cicatrices yurying in size. all small, nun~erous, in trans­
ycrse, Irreguillr, segmcntnl rows or bunds acnlSS the ventral abdominal region. 
(Immature fcmale rC$('mbJing the stnge just described in general characteris­
tics hut less dc\'cloped, It is this stage which was recently dcscribed (138, 
p. 38) Ilnd figured in ji.'1me detail for the species pilosior, and not the older one.) 

LOr/I(l. (based ell gCIl('/-YlJC only) .-Body somewhat elongate elliptical, dcrm 
membranous to somewhat c;l:tlnized at the posterior npc>x around the anal open­
ing; antcnnlle short and stout, six-segmented, the apical l"egmcnt much the 
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longest, somewhat enlarged, bearing enlarged sensory setae; legs of JUodprate 
;ength and size, Claw the same, somewhat curved, with a distinct to prominent 
denticle, claw digitules exceeding Ilpex of claw, knobbed at tips; beak rather 
long conical, incompletely three-segmented, only the anterior portion of the 
narrow buslll segment formed, with a few acute apical sensory setae; thoracic 
spll'llcles of moderate size, with bar find disk pore or pores at mouth; abdominal 
spiracles in seven pairs, definitely smaller than thoracic, but conspicuous, owing 
to intimate association of one or two disk pores with each spiracle, the posterior 
pall' placed close to the anal opening and distinctly larger than the remainder; 
derm pores varying somewhat in size, of the usp'al circular disk type, mostly 
with quadl'i1ocular center, this Sc,llletimes with from three to six loculi, the 
pOl'e with an outer band of numerous smaller loculi, or this last often appar­
ently lacking (perhaps only very fuintly del-eloped) ; these derm pores fairly 
abundant over whole body in more or less definite transverse rows, more abun­
dant toward ('amlal end; derm bearing a few hemispherical tubercles toward 
caudal end of body, with short cUnical, rather stout to elongate slender huirs, 

~ . G 

@®.-~
H ~ 

~K@ <9 

· D®-=~-M 
v(lt~==----

Fill, ;,cr.-Gor/ostornldia zealalldica, lan'a: A, outline, optical scction, X 57.5; B, an­
Icnllll, X l1<i; C. beak, X 115; D, unnl tube, X 330; E, leg, X 115; l~, thoracic 
spirncle, X CiOO; G, IInterlOJ: nbdominal splrncle, X 500; H, derm disk pores, X 1,500; 
I, Posterior nudomlnul spiracle. X 500; J. simple derm disk, X 640; K, derm disk 
pore, X 1,500; f., ventral cicatrices, X 330; ~[, dorsal (D) nnd ventral (I') setne,
X 0::;0 i N, dorsnl (D) and ycntrnl (v) hairs, X 650 

each with cxpanded base; with slender setae, small, but varying more or less 
in length, and with very flat basul collar, with a single pair of enlarged apical 
setae, ubout one-fourth the body length; a~lUl opening apical, the tube chiti­
nized, inner end with a double collar of polygonal wax pores; with three distinct 
circular ventral. cicatrices in transverse row before anal tube_ 

Adult male (based on specimens of genotype as determined by G_ Brittin). ­
Of the usual elongate shape, general appearance and many details of structure 
strongly resembling the condition in Monophlebinae; apex of head flat triun/,'1l­
lar in outline i antennae elongate, slender, but l1riltlnctly shol'tee than botl)', each 
segment beyond second very slightly clavate, the setae fairly numerous, not 
arranged in any definite whorls or other sequence, terminal segment approxi­
mating preceding in length; thorax with a definite elliptical to quadrate, trans­
.erse, unchltinized area dorsally; legs moderately stout, the tibia and tarsus 
with numerous bifurcate setae, these wanting on anterior femora, tarsus dis­
tinctly two-segmented, claw slender to stout, with or without denticle, with 
knobbed dlgitules, these two to many (to 24) In number; wing narrow, the 
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FIG. i)(i.-Coc/rJstomi!/ifl :cfI/n/ldicn, n<lnlt mill.' (from sp~dnH'ns d~termined by G. nrit­
till) : A, IIntcnnll, X 30; H, trIlIlS\'crse cl~ar III'Cll in dOI'slll IllhHhol'ltcic I'cgioll,
X tlO; C, IIntcnnll, second nnd third segments, dorsnl nnd nmtrni, X 60; D, h.mel,
'< tlO; E, nntennll, IlpiCIII lind prenplcnl segments, X 60; F, lieI'm disk pore, X 1,500; 
G, abdominal spirllcle, X 650; H, wing, X 17.5; I, tboracic region, somewhnt .lis­
torte.l, X 30; .1, leg, X 30; K, \'entrnl nbdominnl tUbercle, X 1,500; L, derm bait's,
Ilorslli (0) nnd \'cntr,ll (v), X 600; M, hnlter, X 120; N, tnrsus and claw, X 120: 
0, npex of nnterior felJlur, X 120; P, npex of abdomen, ventral, X 60; Q, nbdominnl 
sf!tne, dor~al (D) lind \"Cntrnl (v), X 650 
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"enatiol1 as In Monophl~b:nne but fainter, the diagonnl vein very short, wing 
only slightly duSky, not strongly infuscnted; halreres narrow, with thr('e to 
four curved, knobbed setae nt apex of cach; nbd()men membrllnous, without 
trllces of 11l1l'ker markings, I1ml with 110 suggestion whatever of ailicnl or 
1l111rginal lob(>s ,')1' Heshy tns!:els; penis shenth broadencd and rounded all­
terlorlly, tnpering post('riol'ly to n hrondened bilobate or even hlfurcate nlll'x, 
the fleshy, spine-benring penis vcry clon~nte, nenrly reaching the thornx wlH'11 
retracted within the body; with seyen pnirs of distinct abdominal spiracles, each 
with a l'ln~likp. collar at opening; abdolllcn with the usual lnrge quadrilocular 
(Ol' yery oftcn triloculal') diSlt pores. these not abundant, ventrally with trans­
Yerse clusters of small, n(>arly cylindrical tubercles. of uncertain dctailed 
structure and function, across ('Bch IIhdol1linn.l l'(,~lIlCJlt anterior to thc IlCnis 
sheath; derm bearing only slen<1pr, not llarticularly elongate setat'. 

This genus is known to occur only in New Zealand. 
No precise information regarding the biology of the included 

species seems ever to have been published, althou/!h some snggestions 
as to feeding and oviposition hnbits have been given by Maskell in 
his variolls papers. The length of the life cycle can hardly be sur­
mized from tllc informntion avu.il(1)le. 

TIll'ee species are at pre"ent included in this genus, these being 
pilosa (nInskell), -wa:iI'Oel!81:~ (l\fnskell), nnd the genotype zealandica 
(Maskell). Only the adult nnd immature male stages are known 
for the second species, nnd though no males ot pilosa have been avail­
able Tor stUdy. the nrlult male of this. according to :Maskell, is very 
close to the male of the genotype. 

The. known stages ot"the three species may be separated by the 
followmg keys: 

KEYS TO SPECIES OF OOELOSTO:lIIDIA 

~lcllilt female 

a. 	 With relat1\'ely f(!w (perhaps 18) stout setae on yentral face of tibia. 
pi.lo.~a (Maskell) 

aa. 	'YUh nUlllerous stout setae (50 or 1II0re) on yentral face of tibia. 
zealand.iea (Maskell) 

Intermefi.iate female 

a.. (,(lllar of lIIultilocular disk 1101'eS ahout middle of anal tube seyeral pOI'es 
wille; <1el'lII withont long, "lender, conspicuons spines. 

zeala·nlliea (Maskell) 
aa. 'With n sin~l<! row of lIIultiiocular disk pores -fol'Ining the collar about the 

lIIiddle of the anal tube; dl'l'l11 with numerous large, slender, conspicnous s[lines _______________________________________________ pilo8a. (1.1aslwll) 

Ad.ult male 

a. With two slender, lmobbcd claw digitules____________ 	zealall(liea· (Maskell) 
aa. 	 'VUlt IIUlllerous (ns IIIllnr as 24) f'\ellllcr, Imohbetl clllW digitnles. 

'lVai/'oell.~i8 (MnskeH) ,. 

SUBFAMILY ~IONOPHLEBINAE MASImLL. 
Althoufj,h this group of genera appears to have heen first outlined 

in a general way by Signol.'et (168, 7). 350), its first definite designa­
tion as a SUbfamily that has come to the writer's attention is that of 

" ~umrl'OllS ndult ntH] humnturc mule specimens oC this hnye recentl\' heen mnde aynil· 
able through .T. G. UyerS. A comparlsQn of these with the corl'cspotidin:.r sta:.re of zea­
iCllHlica shows clos(' relntionshlp exrept In the dnw structure. lind In details of shllpe of 
penl$ shcntlt III the :lfllllt mille stnge. Pending the ncqlllslt.lon 	 of further knowledge It 
seems legltimn te to keep these two together. 
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Maskell (HZ?', 1>. BS) in 1895. Its use wus subsequently restricted by 
Cockerell (1'7, 1J. 1313) to practically the same limits us in this bul­
letin. The subfumily nndmllny of the included species huyc recently 
Lecn treated extensively by Vayssicre (1'70). 

SUBFAMILY CHARACTERISTICS 

lfalJit,,-LiYing unprotected or protected only by wnxy secreted mutter on the 
host branches and leaves; reproductive habit various, ovipositiOu occurring 
directly benenth body, in a loose mass of cottony secretion, in a definite posterior 
ovisac, or within un intel'llal IllursupiuIll having a ventral opening, 

Adlllt fCllwlo,-Body short to elongate elliptical or ovoid; derm mcmbranous 
or more or less chltlnized, not with particularly detinitc chitinizcd 11 reas; antennae 
7-segmented to II-segmented, well de\'eloped, stout scnsot'y setae differentiated 
Ol· not, secolJ(l segment with a single sensory porc; legs mostly rather stout, 
claw without dellnite subapical 01' other denticle, digitules acutc, or at most 
somewhat blunted at !lpices, not nttnining tip of Cll1\\" femol'U and often the 
othel· parts frequently, but not alwa~'s, with the setae on the under side very 
stout, distinctly splnelike; benk very ::;hort and stout conical, one-segmented, to 
elongate conical, distinctly three-scgmentell, with the npical sensory setae acute, 
or bluntly rounded, or truncnte, or expllnded, or bl:oadenell and somewhat bifid 
at tip'S; t.horacic spiracles iarge, with bur, with or without n cluster of dislt 
pores 011 del'lll just outside of opening, but without pores within atlium; 
abdominal spiracles COUSl)icuously smnller, with from two to seven pairs de­
veloped, these In cach case the posterior puirs, and with or, more often, without 
one Ol' more disk pores within atrium; derm pores mostly of the multiiocular 
disk type, but showing decided variety in internal organization, extent of 
chitlnizatioll,. amI size, sometimes with large tullular bilocular 01' trilocular 
pores In addition to the usual flat type; derm yestiture usually dense or at least 
abulldllnt, rurely ruther sparse, spines present or wanting, hnirs present, in some 
gencm very numerous, itt some few, and setae present, varying much in Ilum­
bel'S, slzc, stoutness, color, and so on, with the genus, or even with Ule species; 
unui tube always definitely developed, always definitely dorsal in position, 
UltllOUgh sometimes fairly ncar posterior apex of abdomen, alwuys with ring 
formed !It jtlller cnd, this sometimes simple, chitinized, sometimes made up of 
polygonal wax pores; ventral cicntrices always presellt (one species uncertain, 
a possible exception), number Yitrying fl'om a single large circular one to a 
gl'eat many (into thc hundreds), 

Interlllediate fcmale,-In general resembling the adult female fairly closely; 
usually with fe\\'el' antennal segmen ts, fewer pores, setae, spines, and so on; 
with slUaller bodies, and no special developments related to reproductive activity 
such as IllI ovisac bUild or u marsuplulll; rarely with some structures, the 
del'lIl spines, for example, IlIllch better den!loped and more conspicuous than 
in the !ldult stage, 

La.rva,-As moullted, elongate or normally elliptical, or OVOid, broader an­
teriot'ly; dl'l'Ill membranous; antennae mostly slender to moderately stout, 
often bearing very elongate setue, eithel' five·segmentell or six-segmented, the 
apical segment longest, the third uSUllllY next ill length, sensory setae on apical 
segment differentiated or not; lcgs normally developed, trochanter usually 
with two sensory pores on each face, claw with or without denticle, claw 
digitules acute, blunted, or more or less distinctly knobbed, not attaining claw 
apex to approximuting it or somewlta t exccedlng It; beak stout conical, one­
segmented, ';0 eiongate conical, three-segmented, al)ical sensory setne acute to 
bluntly rounded, to truncate, to expanded, to almost bifid at apices; spirucles 
as in adult, tlte difference in size between thoracic and abdominal usually 
even more pronounced; derm 'Pores mostly of the multilocular disk type, 
internal orgunization, extent of chitillization, and depth varying markedly, 
sometimes III a(iclltion with marginal I'QWS of much enlarged deep bilocular or 
trilocular tubular pores that produce stout glassy threads; derm vestiture 
usually rather dense; !'pines prcsent or w!lnting, hairs present, sometimes very 
numerous, more often very sparse, setae present, usually at least fairly numer­
ous, varying much in size, with ut least one anll often more pairs enlarged to 
vcry greatly cnlarged to form sets of apical setue at the end of the abllomen, 
and often with additional mnrgillal sctne on abdomen, or on whole body, 
equally, or at least conspicuously, enlarged as well; anal opening dorsal, or at 
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most subapical, tube definitely developed, always with ring, usually w~th 
polygonal wax pores at iune1: end; with one to several ventral cicatrices, these, 
where more than Olle, in a tmnsverse curved row, or in a row forming a half 
ovnl (uncertnln, possibly wanting in one species). 

Ad.lllt 1I/(l1c.-0£ the usual elongate shape; apex of head' rounded tlinngular 
betwcen the nntennni bases; antennae 10->:egIllPllted, segments beyond second 
either cylindrical and usually irregularly nodulose or, much. more often, blno­
dose Ot· trinodose, with the IOllgct· sctae arranged, respectively, in two or three 
whorls; legs 1ll0Stl~· slender to llloderutely stout, all of the tibiae and usually 
the anterior femora bearing quite conspicuous bifurcate setae, these sometimes 
very few or, rarely, wholly lackillg on femora, claw without denticle, clnw 
(lil,rftules not distinctly knobbed, usually acute and llOt attaining claw apex, or, 
rarely, approximating it; wings varying appreciahly in size and shape, mostly 
hcclYily to very heavily infuscated, the costal complex always truncated well 
before the apex of the wing, no apical diagonal vein, the basHI diagonal short 
01' long al1(l uppronching the wing margin, with two diagonal clear streaks 
always distinctly de"eloped; Itnltet'es well developed, usually of a modcrate 
width, with two to flvc or more elongate, curved, knobbed setae at tip of each; 
abdomen membranous 01' with irregular chitinized patches, with at least one, 
and often with sen~rnl, short to very long fleshy tassels nt apex and along 
sides; penis sheath entire or cleft at apex, broad nt base, tapering strongly or 
gradually, ventral valve always distinctly shorter than sheath propel'; nbdomen 
always with flat disk pores, these trilocular to quinquelocular, but usunlly
quadrilocular. 

The geographical distribution of this subfamily is very wide. It is 
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 e'".ery subdivision of eyery 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 to state 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. 

Five 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 

ADULT FEMALE 

a. 	Abdominal spiracles with a conspicuous row or band of disk pores in atrium 
immediately within opening. 

b. 	 Antennae normally seven-segmented to nine-segmented; benk short coni­
cal, somewhat obscurely two-segmented j no suggestion of marsupium 
or band of elisk pores on ventral fnce of abdollleIL_~l\IoNoPHLEBULINI 

bb. Antennae normally 10-segmented (perhaps sometimes with eight seg­
ments) j beak short conical, one-segmented, and with a definite ventral 
abdominal pore band surrounding marsnplal opening, or beak long 
conical, distinctlx three-segmented, but no marsupium developed. 

l\IONOPRT.EUINI (part only) 
au. Abdominal slliracl('s without a circle or band of disk pores in atlium just 

within opening. 
c. 	 Derm bearing spines, these yar~'ing much in shape; abdominal spiracles 

probably always in seven pairs, often almost completely obscured. 
d .	 .Anul tube ",:th a single to multiple row or band of polygonal wax 

pores at inner end; antennae normally 10-segmented to ll-seg­
men ted _______________________________l\!oNOPIILEUIXI (part only) 

d!/.. Anal tube with a chitinized ring at inner end, but without pol~'gonal 
Ot· othet· pores at this pOint j antennae normally nine-segmented. 

LI~AYEllNI (part (mlr) 
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· cc. Derm without s11in('$; abdominal l';lliracles in seve:1 pairS or in as few 
us two lmirs. 

c. 	"'ith II band 01' definite cluster of disk I)or('s nt opening of ellch 
thorncie slliracle; Ilbdominal spiracles in ,cyen puirs; !lnten­
nac II-segmented; with 3 01' with about 30 YClltral cica­
trlces________________________________LL\VElINI (purt only) 

ceo 'Vithout a. band 01' dctlnite cluster of disk 110res at opening of 
cueil thoracic :>piracle; abdominal spiracles, antennae, and 
cicatrices varying, but never in the above combination. 

f. 	'Vith se\'cn pairs of abdominlll "piracIes; hail's numerous to 
very abundant. 
fl. Hairs nUIllN'ouS, stout, but not crowdcd, antennae nOl'­

mally II-segmented; with a single median ventral 
cicatrix (genus l\lonophleboidcs). 

l\IONOPIILEDI~'"I (part only) 
UI/. Hnlrs vcry abundant, crowded; IIntennae normally 

clght-segmented to ninc-segmented; with three large 
vcntral cicatrices, the;;e often very obscurc. 

DROSICHINI
rl'. 	 With not more than foul' pairs of abdnminnl spil'llcles; 

hah's numerous in one genus only, in otb~'rs vcry fcw 
lind perhaps confined to vcntral surface; with one to 
seven Ycntl'nl cicatrices (possibly wanting in a single
species) _____________________________________ICERYINI 

IJAII\',\ 

a . .Antennae Ilormally fin)-segmented. 
b. 'With no spines Oil bod~', but with mllllY ha:r:; ______________ DIIosrcllINI 

bb. '''ith spines Oll body, these mostlynllmerous and conspicuous. 
c. 	 Large mnrgilllli tubular pores, when l1re!;ellt, triloculur; no mcdian 

ventral cicatrix (ullcl'rtaill in onl' genus) _______MONOl'llLEBULINI 
ce. 	Large marginal tubular l}o1'es, whcn prps,'nt, bilocular; with :l 

median ventral cicatrix, with or w:thout additional lntl'ral cica­
trices___________________________________________ ;\IoNoPIILEIIINI 

aa. Antennae norllllllly six-segmented. 
d. Derm benring rows of spines dorsally; with se\'en pairs of ab­

dominal spirncles ________________________________ LLAYEIINI 
dll. Derm without rows of spines dorsally; with four or fewer pairs

of abUominal spiracles____________________________IcEIlYINI 

ADl'L'l' ~L-\LE 

a. 	 AIltennnl segments beyond second each binodose and bearing two whorls of 
long setae. 

b . 	.Apex of abdomen with more thlln the i'ingle apicnl pair of fleshy ttl s­
~els developed; with seven pairs of abdominal spirncles. but the nn\:e­
rlor pairs obscure and difficult to 10cate ____________ MoNOPHLEIlULINI 

bb. Allex of abtlonH.'n with only the single apicnl pnir of fleshy tas~el!; 
developed; with not more than foul' pairs of abdominnl spirncles. 

ICEIIYINI 
aa·. 	 Antennal segments beyond second each either trinodose and ben ring three 

whorls of long setae, 01' :lnOdose nnd with the setae not grouped in :lny 
definite whorls. 

c. Apex of abdomen with only the single apicnl pair of fleshy tnsscls 
de\'elopec1, these short t·o very 10ng______________MoNOPHLE!lINI 

cc. Apex of abdomcn with at len~t two. and pos!:ibly as many as fil'c 
or six pnirs of fleshy tassels developed, these of yarious lengths. 

el. Basal dingonal vein clongnte, somewhat cun"e<1 at encl, til is 
UI}pl'l)nching the wing ll1ar~in closel~'; costal lllur~in of wing 
blnckish and apical antcllnal segment about equal to or some­
wllnt long~r than 11l'conpical, or costal margin llright red and 
npiculnntennni se~"llent much longel' than preapical (twice). 

DnosrCHINI 
del. Basal diag'onaL yein !'hort. at its long-est fnding out without 

approaching wing Illnrgin "cry closel;y. not cun'cd toward 
cn(\; co:;tal mnrg'in of wing bril!"ht red but npical antennal 
segment nlJpl'oximately equal to the prcnpical in length. 

LLAVEIINI 
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TRIBE MONOPHLEBINI COCI{ERELL 

This tribe wus estnbLshecl by Cockerell (17, lJ, f374.) chiefly on the 
basis of supposedly chnrnctel'istic l11tlle structure, nnd originally defi­
nitely included only the genus l\ionophlebus, Although not used here 
skictl)' as originally defined, this tribal name appears properly 
assignable to the group of genera discussed below, 

TnmAL CUARAC'rEItIS'rrcs 

Adult f(,HIII/e,-Billly shave elongate olliptical, elliptical, brol1(11y elliptical, to 
ovoW, broader behind j antennae nOI'mally 10,!:;egmented to II-segmented, but 
variable, in publi~hed reconls rnnging from 8-segmented to I2'segmcntcd, usually 
tallering', with the upical most clonbru te, the sonsory setae sharpls dlfferenti­
utetl or not; legs usually stout, the setae 011 the undel' side of the parts often 
stout, spinelike, claw digitules slender, short to approxituutely attaining apex 
of claw; beuk vel'y stout conical, one-Beglllente<l, to eiongate conical, distinctly 
three,segmentetl, apical :;cnsOl'y sctae acute to bluntly rounded at tips; thoracic 
l'piracles huge, with bill', witl! or without a definite pore cluster lit opening j 
Ilb<1ominul spll'llcl('s much sllluller, si1l1ple or wHh u conspicuous I)Ore collar 
within atrium, probubly nlways in ::;e'l"en pairs, placed distinctly dorsally, the 
number of pairs uetnally prel';ent in douht with a number of the includcd genera 
and species; dl'rm pores often "pry con"llicuollBly dewloped, hea'l"i1y chitinized 
Ilnd '1"11 rying much in sil~c, sometimcs Ill'arly uniform nnd lightly chitinlzed, the 
types possibly prcsent including large biloculur tubular, in small eiustcrs along 
bo<1y nlllrgin wllt'n [wesent, ql1ndriloculnr dii,k, often varying greatly in size, 
chitinlzntion, ullll dl'Illh, nml multilocular diHk with ynrious numbers of outer 
loculi nnd nlrying arl'an1;clllent of thc tcntrlll lll'Ca, a Jlarticular sort of these 
apparently alwnys associat('(l with genital 1lI1(1 nunl opcnings; dcrm dorsally 
IlsualJ)' hearing" numhCl's or stout e~'Ji\l(lrical sl1incs hu,ring rounded tips, tllese 
often denSl.'ly crowded, at least in pnrticnlar arcas, anll variously modified, 
8woU('n at bnsc amI U[leX, pointed at npex, and so on, ventral derm sometimes 
with these stont spines along marginnl area, or wit'h ;;tout, uniforml)' tnpering, 
couieal spine", the mi<1Ylntrnl arca U::;l1nlly with ,,1('11(11.'1' hairs and setae only, 
tilt' spines rarely Cllntillu('(! oyer Uli.'; m'en: with "etae scattered oyer body, not 
grouped in mnrginal clnstl'l'l';, smm'times in a lhfinite c1u~;t:l'r arOu\H! annl open­
in!!, vnn'ing much In f;ize, bm.:(·1'; lIat to high conicnl ; nnal t ullc mmnlly short und 
witll', and u.,ually, but Ul1lllll'ently not ah\'n~'s, with a single or double polygonnl 
wax pore bnnd nt inner ('11(1; vpntral cicatrices nlrying gn'atly, feom one large 
oynl behind genitnl opcning (0 thrcc elongat(', to perhnp!l fiyc to seyen npproxic 

IIIlltely cil'('ular in It tl'nnsvcl'i'e ('ul'\'cd rOW. to a ('ollsWerable numbcr (around 
30 or lIIore) in a 1'ct of clustr!';; on thc 11l1t\cr f'ille of I'h(' ahdonlPn, to very 
nume!'ous, in longitndiunt bands along both si(l('1'; (rf: the abdomen, t!;ornx, and 
hend, 

i>rc(!rlll1i {CIIIII/(',-\YIl('!'l' (i('fitlitol)' Imown, in gen('1'!lJ t'csemhling the adult 
f('lJ)(1lc; with [('\WI' HlItl'l1nnL 1'C).'11IC'lIbi, and qnantitaliye reduction ill other 
diret'tioll.<;; in 1-'11110 cn:<('''. as in 1'.~('11l1aspido\lroct us and l\[onophl('!)oi!lrs, with 
SOIlW 1;1'1'1\('(\11'('1';, II.'; the ("~'lin<1ri('al I';pin('s, hett('r c1e\'('lope!l thnn in Ole nduH, 

ii(//·rO.-Body elliptical 01' ovoid, Iw()adcl' :lnterio1'ly, derm lllcmh1'nnous; 
antCllnlle fiYP-segmeutPd,stont or slel1(1('1', th(' sctne on the Re!,'"lUent:s not pnrtieu­
In1'ly elolJgate j legs, in genernl, rehttiYC'I~' larg(', but not stont, the claw usually 
slender. ~(\m('\\'hat cunea, the lli~itull'!,; uf'ually approximating the npex of the 
clnw; beak olle,~'\,gmented to in<1istin<:t1.y two-~cglllf>nled or eyen Yery obscnl'el~' 
tltl'eC,,,c)!,lll en i('<l , the npical sensory setae ncule h} hlllnlly roullc!r(\ at tips j 
thornC'ie I';lli1'acle::' lar!!e, witll bar, amI freQllently with It s~ngle (lis);: Dore at 
mouth: lllrllon\innl Sllil'ficles llluch f,mnllcr, uSUllll~r minute, the opcnings somc­
t:imes with It disl, 1101'1;' adjllccnt to each, so fill' ns <1eJlnitely determined in Heyen 
pnil'I';, hut this un('ertain with many l'l)('('ie::;; derm l)ol'e types including large 
mllrg'unl tubl1lar bilocular !loreK, often lncking, quadrl1oeulal' elisl;: pores, nnd 
multiio(:ular dil';k D01'('S with I':lrying l1UlllbC'rs of loculi anll varying arrange­
ml;'nt (,I' lire ('('rltprs j dor,ml (](,1'1I1 with stout spines, in fi,'e lol1;"ritudilllll rows, 
median. marginal, ntH] int:eI'll1<'!lintc, the I';pincs in eneh r()w sometimes in 
dmJIH1', wifh Nlf'h clu.';ter outlined by It rOW of disk pores j denn bearing hairs, 
flfI[larelltl)' Oll Ole yentral sUl'fncc Ollly, nnd sehw, these on both surfacC's, those 
ill till' 1)t)l';t'('riol' llli<l([orl';:\1 /I htlominal IlrC:L sometimcs st rongly enlarged, the 
llIaq.dnnt l:o('tllP Inrgc, npPl'oximnting the apieal pail' in length, or small lind 
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short, leaving only the apical pall' conspicuous, but eyen these not greatly 
elongate; anal tube moderately long to rather elongate, with a band of wax 
pores at inner end, a circle of multilocular disk pores near this end, a ring of 
spedal setae, usually short, stout, with flattened, fi11.lbriate tips, around the 
opening, and outside this a circle of scattered multilocular dh;:}: pores; yentral 
cicatrices one to seven. 

Adlilt male.-Df the usual elongate shape, apex of head more or less distinctly 
triangular in outline, bearing setae; antennal segments beyond third in two 
distinct types, one, similar to Drosichini, with each trinodose and with three 
whorls of setae, the other without nodes, usually cylindrical, and with the setae 
scattered, not arranged in whorls; wings with the usual subfamily character­
istics, the diagonal vein, in all species deflnitely known from specimens, rela­
tively short, not extending much beyond half the distance from the forking 
of the veins to the margin along a line representing a continuation of the vein 
to the margin; halteres of the usual form, flattened, with few to several long, 
curved, apical setae; legs moderately stout, as in other groups, the anterior 
femora with a few bifurcate setae; abdomen membranous, the dorsal surface 
sometimes with darker markings as in Drosicha, with only the two apical fleshy 
tassels developed, these short to long and bearing setae; abdominal spiracles 
dm'el oped , prolmbly with seven pairs, but sometimes difficult to demonstrate, the 
posterior pair or pairs sometimes larger nud better developed than the anterior 
ones; derm with the one quadrilocular t~'pe of tUsk pore only, these som(;'times 
with fewer or more loculi; peniS sheath, in genernl, stout, tapering only 
slightly and more or less unifonnly, the apex broadly rounded or sometimes I 
indented medially to form a more or less distinctly 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 separate 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 adult 
male-appear to be constant throughout all the included genera, and 
in combination are definitely considered as evidence of relationship. 
The two grotJ,ps include the following genera: Group 1, Monophle­
boides, Monophlebidus, Nietnera, Palaeococcus (~), Perissopnenmon, 
Pseudaspidoproctus; Group 2, 'Valkeriana, Monophlebus, Labioproc­
tus, Hemaspldoproctus, Aspidoproctus. 

The known distribution of the genera and species definitely in­
clueled 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 genllS ancI species, Palaeococc'us ftlSCipennis Bur­
meister, from the European subregion, is not considered in this 
connection, as specimens have not been available for examination, 
although it has recently been redescribed by Vayssiere (170, p. 1267). 
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 cycle, with growth 
during the summer. Green suggests that the species of "\Valkeriana 
may grow for seY(~ral 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 
in the available information regarding various species, these keys 
will doubtless require critical revision to become satisfactory. 
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KEYS TO GENERA OF MOl'l'OPHLEBINI" 

ADULT ~'EMALE 

a. 	Abdominal spimcles rcllltively !tn'ge and COnSl}icuous, cllch with a prominent 
band of disk pores within the atrium. 
b. 	 Ventral cicatrices very numerous (several hundred), small, circulur, 

varying in size, in two broad longitudinal bands, one on ~uch side of 
abdomen, thorax, and head;. presumably secl'eting a loose mass of 
fiocculent wax threl!ds at o\'lposition; no suggestion of mursupium or
other definite egg receptucll~________________________Monophlebidus 

bb. Ventral cicatrices less numerous (about 20 to 150), grouped In clusters, 
these IIrranged in a semicircle over the ventral Ilbdominal surface; 
with 11 definite marsupial opening pore band, and marsupium _________,_________________________________________ Perissopneumon 

aa. Abdomlual spiracles without a band of disk pores just within the atrium 
of each, often Inconspicuous and apparently wanting, actual number 
present frequently difficult or impossible to determine. 

c. 	Ventra! cicatrices very numerous, in It broad band on head, thorax, 
and abdomen on eac,l! side of ventl~nl surface; midventrnl area 
with a small, approximately clrculnr mursuplal opening, normally 
covered by a layer of white felted secretion and bordered by a 
heavy band of disk pores, this opening leading to a greatly en· 
larged internul mlll'supium; !llze large to "ery large; often orna­
mented dorsally with prominent spikes or ridges; distribution 
Central lind South Afl·ica ________________________ Aspidoproctus 

(,C, Ventrnl c:ientrices not "cry numerous, not fonning broad longi­
tudinal bunus; marsupial optming, if mursupium is present, either 
slitli!;:c, or U-shnpe!l, 01' V-shalled, and without pOI'es in the rim, 

d, Yentral cicatrices apparently wllnting, :lctually minute, very in­
conspicuous, each circular, Rnnngcd In a few vague seg­
mentnl rows or clusters on each side of ventrlll surface neRr 
posterior upex, total number present intermediate (perhaps 
IIbout 30) ; no mnrsupium or ovisac pore band; no large mar­
ginal bilocular tubular pores; Ceylon_______________Nietnera 

!lll, Ventral cicatrices not more than about seven, armnged trans­
YCl'sely across abdomen behind genital opening, in nny event 
rC'lati\'(~ly and often actua1\y large and conspicuous, 

c, Ycntml surface of abdomen with a band of pores, com­
pnrnble to the ovisuc band of Iceryn, tllis forming a pad 
of dense secretion o\'er the enclosed area, and wit.h the 
ventral abdominal wall tending to inYaglnate forming R 
half-marsupitlIn; derm pores nnd spines numerous; "en­
trill eicn trices fi \'e to SeYClL___________Hemaspldoproctus 

cc. 	Yentral abdominal surface eithm' ullmodified, or with u 
definite mnrsupiuIII hn \'ing a U-f;ltnped or V-shaped open­
ing, not covered by a secretionary pad; ventral cicatrices 
olle to tllree, 

t, :Mnrgins of body with clusters, appnrently segmental, 
of from One to se\'eral medium to large tubular, 
hiloculnt' pores; derm bearing numerous cylindrical 
01' pointed spines, often densely crowded in certain 
areas at lellst, nnd numerous disk pores, with the 
qUlldriioculm: type romipicuous, but vlll'ying much in 
size and extent of chitinization, 

g, 'With an interlHll marsupium, the entrance mid­
YC'ntrnl, slitlike or V-shuped ________ Labioprortus 

fly, 	"\Yithout an internnl marsupium or other special 
mo(!iIlcation connected with reproduction; eggs 
(or larvne) presumably dcposited directly beneuth 
lJOdy______________________________ " "\Vall;:erianu 

:0 Only gC1H'rn fQr whlrh Sllcclmrns urc unl!1nhlc hu\'c been iuclmled here, 'rills elimi­
nutes ~IOno\)hlebus nnd !'ulncococcus,

Addltlolln gellern lU'C omitted III the sepnrnte keys where lIot represented by spechm!J]S; 
c, g" the Inn'lIl key omits Perlssopneumon nnd l\Iouophlehldus,

•• lValkcriu1,a 8CIICJl Green, with a dellnltely dCI'eloped ovlsnc, <lacs not fit Into this key;
It mny be more closel1v allied to Hemnspldoproctus thnn to 'Vulkerlllnn, or mny represent u 
distinct nnd undescr bed genus, 
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ft. Derm without tubular bilocular pores at margin or else­
where; derm spines, eyen where rathc'r numerous, not 
densely crowded in finy area; qundrilocular pores, if 
present at all, small and very inCOll!;!picuous, none of 
the pores yery heayily chitinized. 

1~, Derm with cylindi'ical spines present, often 
numerous; with an abdominal marsupium, 
the opening npproxhiHltely U-shaped, with 
the ctlrve posterior; with three elOligate to 
,'ery eiongnte ventI'llI cicntrices placed close 
together on the ventral surface behind the 
mnr!;!upi iii opening_______Pseudnspkh.proctus 

hh. Dcrm without cylindricnl spines {present 
and numerous in preadult stnge) ; no traces 
of marsupium, forming a loose mass of secre­
tion at oviposition time; with a single ven­
trnl cicatrix (perhaps not n generic charac­
teristic) ____________________Mollophleboides 

LARVA .. 

(1,. Body without a row of large bilocular tubular pores, secreting glassy threads, 
along margin. 
b. 	With 1I10re than one pair of conspicuous apical setae, although with 

one llair somewhat lonb"er; with conspicuous lateral marginal setae 
in addition; antennae slendel', with third and apical segments elongate. 

Pr,eudnspidoproctus 
lib. With only a single apicul pail' of elongate setae; no elongate lat-eral setne. 

c. 	Antennae relatively short and stout, the third segment little, 1f 
any, longer thun the second; with a single, rather large, median, 
\'entrnl cicatrix; body spines few, stout cylindrical, curved. 

l\Ionophleboides 
ee. 	Antennae elongate, rather slender, third and apical segments much 

elongated; no median ventral cicatrix, but several (six) small. in 
a trnnsverse cur\'(:)d row; bod~' spines n.uIllerous, stout lanceolate
with attClluated tips___________________________________Nietneru 

aa. Body with a row of conspicuons, !tu'ge, bilocular tubular por('s, secreting 
glassy threads, along margin; antennae short and stout, the third seg­
ment in particular not ('specially elongate. 

d. 	 Marginal setae relath'ely elongate, some, ut least, often approach­
ing or attaining the length of tile apical pair; a single median 
ventral cicatrix. 

e. 	Dor~al spines grouped in clusters partially outlined by trans­
ycrse rows of quadrilocul:u disk pores _________ 'Walkeriana 

ec. 	Dorsal spines in fiYe longitudinal rows, but not split up into 
duster;; by tl'llllSYerf;e rows of quadrilocular clisk pores. 
f. 	Collar of (li~k pores within anal tube made up of only 

abmlt four to six well separatcd pores. 
Hemaspidoproctns

ft. CoHur Of di:::k pores within anal tube continnous, and 
llometimcs double, including 10 to 12 01' even more 
pores (perhaps not n. generic charn.cter). 

Ioabioproctus 
(ZrZ. 1\Iarginal setae relatiYely "ery short, hardly exceeding mnrginal 

spines in length, the apical setae, in consequence, although 
short, relatively Cllnspicuous; more than one ventml cicatrix. 

Aspidoproctus 
AIlUT.T ::IIALE '" 

a. 	Antennal segments beyonll second distinctly trinodose and cach with three 
conspicuous ancI sharpl~' segregated whorls of setae, closely resembling 
Drosicha; Centrlll and South Al'rica ______________________ Al"pidoproctus 

2. III addition to th(> geJl(.'rIL omittNl (rolll nl! i'c~·s. lIIollophlebidus alld rerissoplleullloll
nrt' (lmitlc(\ frolll this l)cl'nuse of luck of Rlh CiIllUIlS. 

~, Besides the !-:encra wholly omitted ftom the ke~'s, the genera. Hcmnspldoproctus,
Wn\l,erian!l, nnd PeriRsopnPllmon nre omitted [rom this key ns the ndult lIlale is not defi­
nitely known for allY of them. 
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,aa. Antennal segments beyond second, while often somewhat trinodose, with the 
whorls at most indcfinitely formed, wore often allodose anci without a 
clear suggestion of whorls of setae. 

~ b. Apical aUllomuinll1esh~' tassels yery short, almost knoblike i African. 
l\Ionophleuoides 

bb. Apical audominnl fleshy tassels much longer, tapering, approaching 
or approximating the audomen iii length. 

c. 	Apical fleshy tassels about two-thirds as long as abtlomen i pre­
apical antennal segments fairly evidentiy trinodo::c, with the 
setae forming very loosely clustered whorls (not certainly generic
characters) i CeylOlL_____________________________ Lauioproc tus 

cc. 	Apical fleshy tassels at least closely approximating the abtlomell in 
length i preapical antennal segments at most somewhat irregu­
larly nodulose, but with no definite suggestion of either nodes or 
whorls of setae (not certainly generic characters). 

(/. 	 Penis sheath elongate conical, tapering uniformlY to the bluntly 
, roumled apex (from description only) (perhaps not a generic 

character); Africtln ______________ ._____Pseudaspidoproctus 
(ZIt Penis sheath elongate aIlll slender, but constricted slightly 

toward apex, this portion more nearly cyliIlllrical than basal 
purt i tip rather acutely rounded (perhaps not It generic
charucter) i I mUan _________________________ Monoph lebidus 

GROUP 1 

This group of genera, on the basis of the material available for 
study, is segregated from the following group by the absence in both 
the first-stage larva. where they would be conspicuous, and in the 
adult female, where they are frequently obscured, of the large bilocu­
lar tubular pores responsible for the secretion of glassy threads in 
both stages. The genus Perissopneumon Newstead, as redescrilJed 
below, resembles 'Va]keriana 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 ii they proved to have the large 
marginal tubular pores this would break down the grouping of the 
genera that is given here. 

GENUS MONOl'HLEIlOI[)ES 1\[ORRISON 

(PI. 3, F, nnd figs. 57, 58, nnd 59) 

This genus has just been established by the writer (136, p. 104) 
with a North African species as genotype. The discussion in con­
nection ,vith the genus Palaeococcus, immediately follmying, should 
be examined for additional information as to its probable status. 

GENEIlIC CIIARACTERISTICS 

JIabit.-Liying exposed on the host plnnt i at maturity producing a loose 
mass of eggs more or less covered with cottony secretion. 

Adult femalc.-Body nearly uniformly elliptical, conyex, this more pro­
nounced posteriorly, character of secretion not certain i body, as mounted, eloll­
gate oYate, bronder behind; antennae normally ll-segml?uted, the baslll broad, 
the rel11!limler tapering, the sensory setae not clearly dhIerentiated i legs stout 
but small, with some of the setae on the undersides of femur, tibia, and tarsus 
stout spinelike, claw not particularly stout, somewhat curved, digitules stout, 
tapering strongly, much shorter than the clnw itself i beak conical, of medium 
length, obscurely two-segmented, the apical sensory setae few and with acute 
tips; thoracic spiracles with bar, without a definite pore cluster at apex; 
abdominal spiracles in seven pairs, inconspicuous, the opening proper only 
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lightly chitinlzed; derm pores of one sort only, multilocular disk, not heavily 
chitinlzell, circular, with center varying from circular to bilocular, and number 
and size of loculi varying; derII\ without spines, as here' recognized, with numer­
ous, but not crowded, large, ruther stout hairs both dorsally and ventrally; with 
scatterEJd setae, .these varying mueh in size, those along body margin much 
larger, all with short and usually ruther flat conical bases; anal tube short, 
faintly chltinized, with a thickened ring, but no wax pores at inner end, opening 
into a cluster of hairs plus a few setae; with a single median ventral cicatrix. 

Prcad,ltlt temalc.-In general resembling the adult; with ,fewer antennal !';eg­
ments, size somewhat smaller and, here differing most conspicuously, derm 
with lIumerous but not crowded, elongate cylindrical, CUl'ved spines, the mid­
ventral area w.ith small setae and minute hairs. 

Jo'IG, 57.-,llollophTelJOldcB uymllOcarpi, ndult femnle: A, out1lne, opticnl section, X 7.5; 
B, nntennn, X 60; C, thornclc nnd nbdominnl spiracles, X 60; D, beak, X 60; E,
beak sensory seta, X 230; F, nnal aren, X 115; G, dorsal disk pore, X 1,500; H,
abdominal spiracle, X 120; I, ventrnl clcatrlx, X 30; J, leg, X 50; K, ventral disk 
pore, X 1,500; L, bnse of largest type marginnl seta, X 650; M, ventral (v) and 
dorsnl (D) hairs, X 650; N, dorsal Betn, X 650 

Larva.-Body nearly uniformly elIlpUcal; derm membranous; antennae five­
segmented, ra.ther short and stout, the second and third approximating each 
other in length, apical segment with about four somewhat stouter sensory 
setae at apex; legs not unusual, bearing slender setqe, trochanters with two 
sensory pores on each face, claw very slightly curvert, with subapical denticle, 
claw digitules acute, sllghtly exceeding half the claw in length, not approaching
claw apex; beak medium conical, indistinctly two-segmented or perhaps even 
indefinitely three-segmented, apical sensory setae acute; thoracic spiracles 
large, with broad bar aml single disk pore at opening; abdominal E;pirllcles 
small, but evident, in seven pairs, each with invaginated inner end; derm 
pores of a single type, mostly cll'cular to somewhat quadrate, with circular to 
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o"ul centers and nOl'mnlly four loculi, spil'llculur and uuul tube disk pores 
circular with about eight loculi; derm bCllring stout, nearly cylindrical spines, 
mostly in pairs or clusters, along body margin, bearing some slllull slender 
huirs ventrully lind stoat, blunt-tipped setlle dOl'Sully ulld slender acute setue 
ventrally in longitudinul rows; unai tube of me<1ium length, with n double 
collur of polygonul wax pores at inner end, II cit'ele of multiloculur disk pores 
just before this, and II ring of more or less tiattened short setae On dCI'm around 
opening; with a single median ventl'lll cicatl'ix of medium size, 

Aalllt male,-Of the usulli elongute fo l'IU , small, apex of heud triungulul' in 
outline nllli hearing a few stout setue; untennne lO-segmented, distinctly shorter 
thun the body, the segments beyond the third not nodo8(', und the setae on them 
not in 1Iistind whorls," these setae relath'ely stout, tupering sOlllewllllt, with 
tiny flattened tills, apical nntennal segment not longer than pl'eupicul; legs 
fuiriy stout, the Ilnterior femol1l with ubout six bifurcute setae, the eluws 
sleuder, all observed neurly stl'llight (pos:;ibly distorted), claw digitules spine­
Uke, hurdly extending to middle of claw; wings not unusuul, the diugonlll 
vein quite short, not extending hnl! WilY to the wlug IlI~tgin, huHer lobe of 
wiug reluti\'ely long protllbel'llnt; hllllercs Slllllli, f1uttened, usually with four 
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FlO, 5S,-MoliOphlcboldcR U/lmtlocaI'pl, 11Irvn: A, outline, dorsnl nnd ventrnl, X 60; 
n, nntennn, X 120; C, hcnk, X 120; D. thofllclc splrncle, X 460; E, vcntrnl derm 
hnlr, X 6GO; P, Ilerm porc, X 1,500; G, Ilbdomlrall splrncle, nbove X 460, below 
X 1,500; H, leg, X 115; I, setn close to nnni opening, X 650; d, nnni tube, X 330;
K, disk pore from nnlll tllb~, X 1,GOO; L, ventral clclltrlx, X 330; 1\1, body setae, 
doran I (D) nn!! ventrnl (I'), X 650; N, dcrm spine, X 650; 0, mnrglnn1 setll, X 650 

stout, 'curved, knobbed setue; abdomen, as mounted, with curving sides, broadest 
about the middle, bearing a few stout setue in transverse rows dorsally and 
ventrully. and clusters of somewhat larger setae at margins of segments, apex 
with u pair of short, stout lobes bearing still longer stout setae; penis sheath 
small und stout, tapering somewhat, but broad and slightly but distinctly in­
dented ut the upex, the base trunsversely truncate; abdominui spiracles prob­
ubly in seven puirs (only six distinctly locnted), the posterior large, relutively 
heavily chitinized and consp:cuous, the remainder smallCl', obscure, or ut leust 
often difficult to muke ont definitely; with tht': usuul quadrilocular disk type 
of pore; body setae, liS stated, stout, mostly with blunted apices, 

'l'he genotype and, at present, only positively included species is 
i1fonophleb1l8 g!l'l1l111ocal'pi Hall (86, lJ. 1,. 87, p, 113) from EgyVt. 
It seems possible, from an examinl1tion of their respective descrIp­
tions, that the species ltl, al1'ican118 N ewstead (1.i9, p. 15), from 

.. Hall (S(1, pi, TI, flu, 1) tlll;nres thl' third IInt('nnn1 segment of the. Illllle, which he. 
descrl~ed, ns'trlnodose nnd with three whorls of aetne, 
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Southwest Africa, ill. ldrf;u8 Brain (3, p. 16.5), from Cape Province, 
ill. sjosteilti Newstead (145, p. 93), from 'l'angunyika Territory, and 
ill. 8'llaedae Vayssicre (169, p. :39), from Tunis, all African species, 
may propedy belong here, bllt slIC'h assignment c:tn not be macie 
pm;itin' in the absence of specimens of tiwse species. The comment 

FIG. Gn,-.IlollO/lhlcboitles nYllllloctlrpi, '\llnlt mull): A, antenna, X ao; n, heat!, 1101''':11, 
;< GO: C, thll'll untcnnnl sl.'gnH'nt, X 1~0; D, ullilominul spll'ucic, X Gao: J1, h.He,', 
X 1:20; l~, tal'SIIS and dn\\', X 1:!0; G, .ll1l'snl (D) und \'/'ntrnl (\,) nbdumlnal tUsk 
Uorc$, X l,uOO; II, pl'nis shenth. ycntml, X 120 j I, middle leg, X ao: J. apl'x of 
Ilbtlom~n, dorsIl1 anti optical section, X (j0; K, \'cntm) {\'j lind dorsal (0 I sptUl', 
X (juO 

on this genus in connection with the discussion of PnlneococC'us 
should also Le examined. 

The genotype has been fonnd in Egypt. 
According to Hall,. fertilization of the female of the genotype 

occurs in early April, oviposition from the middle to the encl of May, 
und first appearance of the larvae immediately thereafter. 

G~;xus P.\LAEOCOCCVS COCKEREtL 

Till' gl'lll'ric name PalaeococcllS was pl'oposed by Cockerell (6, p. 
86) in 18!H to I'l'plllce the preoccupied generic name Leachia which 
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had been erected by Signoret (158, p. 359) in 1875 for two species, 
AIonoplUebua fusC'tpennis' Burmeister and M. bra.miensis Walker. 
No type was set by Signoret at the time of the original description of 
the genus, or by Cockerell when he replaced Leachia. with Palaeococ­
eus. The first definite type citation appears to have been made by 
Cockerell (~3, p. ~33) in 1902, when fuscipennis was designated POSI­
tively as genotype. Lindinger's references to the genus (113, p. 53, 
~57, ~8~) are not certainly, from the context based on an exami­
nation of specimens, but the recent extended paper by Vayssiere 
(170, p. ~5(j, '2(7) gives n. discussion of the value of Palaeococcus as 
a genus und 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 ]mown from the Oriental region, and that 
none of their included species possess characteristics closely re­
sembling those of Palaeococcu8 fuscipennis, it does not seem possible 
to accept Vayssiere's apparent conclusion that Palaeococcus is insep­
arable from. Monophlebus. It seems certain that it is actually a vahd 
genus zoologically, and one not very intimately related to the genus 
:Monop~llebus us this is r/~presented by its genotype, ill. atripennis 
BurmeIster. 

Because of some discrepancies between the original description of 
Palaeo coccus fuscipennis and that just offered by Vayssiere, because 
of the geographically well separated sources of the specimens on 
which these descriptions were based (Berlin, Germany, for the origi­
nal, and southern France and central Spain for that of Vayssiere), 
and because of a definite reluctance to accept as final some of the 
stated characteristics given in Vayssiere's excellent description,211 it 
has seemed best to refrain from any attempt to incorporate the genus 
Palaeococcus 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 NIETNERA GREEN 

(Figs. 60 and 61) 

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

GENERIC CHARACTERISTICS 

Habit.-Llvlng exposed on the lenves and stems of the host. 
Adult female.-Body ovoid, bronder behind. benrlng a thin film nnd long 

tufts ot secretion; body ns mounted nearly stout ovoid, only slightly bronder 

.. For example. the adult ,female ought, trom Its other characteristics, to have a single.
median. approximately circular "entrul clclltrlx. 

71205-28-9 
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behind, posterior apex with a distinct median notch; derm membranous to more 
or less heavily chltlnlzed at maturity; antennae normally ll-segmented, elongate, 
tapering somewhat, stouter sensory setae wanting on the segments examined; 
legs stout, setae stiff but not spinellke, condition of claw and digitules uncertain; 
beak stnut conicnl, indefinitely two-segmented, with some apical sensory setae; 
thoracic spiracles well de\'eloped, with broad bar and conspicuous oblong cluster 
of disk pores at mouth; abdominal spiracles much smaller but evident, In. sel"en 
pairs, simple, somewhat bell-shaped, the posterior pair very close to anal open­
ing; deI'm pores of one type oniy, large, circular to somewhat ov111 with around 
10 loculi and circular, to oval, to linear, to sometimes triangular centers; 
del'llI dorsally cl'owded with short stout sp[nes; ,entl'ally with numerous rela­
tively long stout hairs; some setae present, these resembling the hairs In appear­

c 

" . 
." .. 

L 

~====-~M 
FIG. 60.-Nletnera pundaluoya, adult female: A, outline, optical section, X 11; B,

beak, X 60; C, thoracic spiracle, X 60; D, anal tube, X 650; E, abdominal sPlrncle
above X 60, below X 120; F, ventral seta, X 6110; G, body seta, X 650; B, apica j 
abdominal spiracle, X 120; I. antenna (incomplete) X 60; J, derm spine, X 1150;
K, derm disk pore, X 1.500; L, clusters ot ventrnl cicatrices on right htllf ot ventral 
sllr[n~e of ubdomen behind genital opening, X 30; M, ventral submarginal seta, 
X !i;;\) 

alice; HlIal opening almost apical, tlllal tube short, with n double row of polygo­
nal wax pores at Inner end; ventral cicatrices apparently lacking but, if cor­
rectly i<lclItificd, actuully present but very inconspicuous, circular, each little 
huger thnn a disk pore, in a few ,ery scnttered segmentnl clusters near posterior 
apex of body. 

Lal-vIl.-Relatively lllrge, uniformly elliptical as mounted i rlerm membranous i 
antennne ruther slender, five-segmented, the third and apical segments elon­
gated, the thh'd much longer than the second, apical segment with several 
somewhnt stouter senSOI'Y setae i legs medium, trochanters with two sensory 
pores on ench face, tllrsnl cln w moderately curved. with two o~ three small 
c1entle1es on inner fnce o:e apical hnlf, claw digitnles elongate, slender, very 
slightly knobbed, surpns~ing apex of claw i beak stout conicnl, obscurely tw~ 
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segmented, with several blunt-tipped apical setae; thoracic spiracles large, with, 
wide bar and three or foUl" disk pores in row at. opening of each; abdominal 
spiracles much smaller, but evident, In se,en pairs, not accompanied by disk 
pores; derm pores of two types, one multiioculuL' disk, circular to oval, with 
circular to oval center and around 10 loculi, the Qther smaller, quadrllocular 

o 
... 

~I 

~==========---------------
FIG, 61.-Nletllcm prmdaiuoya, lllrvn: A, d~rm spine, X 650!' B, antenna, X 120: C, 

outllne, domnl und vcutrnl, X 30 i D, beak, X 115: E, t lorncle spiracle, X 460;
F, abdominal splrncle, nbove X 46u, below X 1,500: G, mldventrnl dcrm disk pore.
X 1,[0(10: H, nllal tube, X 330: I, mlduorsnl derm disk pore, X 1,500: J, ventral 
clcntrlc('s from left hnlf of ventrnl surface of abdomen, X 330: K, dcrm setne, dorsnl 
(D) and ventl'l\l (\.) , X 650; L, vcntrnl dcrm pore, X 1,500: III, leg, X 165: N. 
derm hulrs, dorsal (D) aud ventral (v), X 6tiO i 0, disk pore from IInnl tube, X 1,50() 

disk, but apparently with four additional small circular loculi, the first present 
in small numbers on the \'entt'al surface, the second frequent dorsally, partlcu-. 
larly in rows partially outllnlng the clusters of spines; derm wIth numerous 
spines dorsnlly In segmental median, intermediate, and marginal clusters, these­
In combination also forming Il\'e longitudinal hands with mnny of the individual. 
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clusters outlined by partially encircling rows of quadrilocular disk pores, the 
individual spines stout lanceolate, showing distinct retiCUlate or areolate struc­
ture i derm with slender hairs both dorsally and ventrally and with slender 
setae, these much more numerous ventrally; anal tube fairly elongate, with a 
double band of polygonal wax pores at inner end and a single circle of multi­
locular disk pores nearer to opening than inner end, anal opening with slender 
hairs and setae adjacent, but no short stout ones; with a single enlarged pair 
of apical setae and no enlarged marginal setae; without a median ventral 
cicatrix, but with six small circular ones arranged in a transverse curved row 
near the posterior 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 relath·es. Probably they will be found ill Monophlebidus and 
Perissopneumon. 

GENUS lIoNOPHLEBIDUS MORRISON 

(PL 4, A, and figs. 62 and 63) 

This genus has just been named by the writer (136, p. 104-) on the 
basis of a species, M. indicus Morrison, described at the same time. 

GENERIO OHARAOTEBISTICS 

Habit.-Uncertain, presumably Gvipo~iting beneath the body at maturity. 
Adult temale.-Elongate elliptical, dorsally with a coating of secretion, and 

with transverse bands of denser and lighter secretion, margin with a series 
of short tufts of secretion; derm tending toward slight chitlnization; antennae 
normally lO'segmented, tapering, the setae stout, fairly numerous, some sensory 
setae sliglltly ditrerentiated; legs stout, some of the setae on under sides of 
femur, tibia, and tarsus quite stout. spinellke, claw stout, somewhat curved, 
claw digitules slender, delicate, approaching tile apex of the claw; beak elongate 
conical, distinctly three·segmented, the basal segment a narrow ring, apical 
sensory setue acute at tips; thoracic spiracles large, the posterior larger than 
anterior, each with bar and a definite cluster of multilocular disk pores at 
opening; abdominal spiracles In seven pairs, large, conspicuous in spite of the 
densely crowded spines, urn-shaped, with a wide band of multilocular 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 loculi Qnd with centers with three, four, or five lobes. thc:;,:;'! abundant over 
both surfaces; spines very abundant, most of those on dorsal surface elongate, 
curved, nearly cylindrical, with somewhat enlarged bases and bluntly rounded 
apices, some elongate conical, tapering uniformly to acute tips, ventral surface 
with the elongate conical sort, accompanied by numerous disk pores, herein 
transverse bands separated by narrow but distinct bare stripes; setae relatively 
scarce, varying in length and stoutness, mostly with rather long conical bases; 
hairs few, small and inconspicuous, scattered oyer both surfaces, more numerous 
ventrally; anal tube large, elongate, definitely chitinized, with a broad band of 
wax pores at inner end and a double row of small disk pores near mouth; 
vcntral cicatrices small, very numerous (with several hundred), arranged as in 
Aspidoproctus, that is. extending along the margin of the ventral surface in a 
band on each side, this running from the. head to behind the genital opening, 
each band made up of transverse rows of CIrcular cicatrices varying considerably
in size. 

Intermediate temale.-Closely resembling the adult. 

Larva.-Not available. 

"tdlllt ma./e.-Of the usual elongate shape, size moderate (body proper about 


Ii mm.), apex of head triangular with tip rounded, bearing numerous long setae; 
'lntennae shorter than body proper, the segments beyond the third cyllndrlcal, 
not nodose, and with the setae not arranged in definite whorls. the apical seg­
ment at most only a little longer than the preceding; wings quite dark, tending 
townrd II pOint at apex, the diagonal vein extending little more than half way 
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FLO. 62.-Motlophlebldu8 illdlcuB, IIdult «'lOlIle: A, outline, X 7.5; B. benk sensory seta,
X 230: C beak, X 60; D, leg, X 110; E, derm pores, ventral (V) and dorsnl (n),
X 1,500; F, annl tube, X 120: G 8mal1 group ot ventral cicatrices, X 60; H, thoracic 
and abdominal spiracles, X 00; i ,antenna X 60: J, abdominal spiracle, X 120; K,
ventral 8plnes, X 650: L, dorsnl spine, X 650; M, doranl (0) nnd ventral (v) hairs, 
X 6M; N, ventral (v) nnd doran I (0) setne, X 650 
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lo'lG. 63.-.![01IOplllcbldu8 indlcll8, ndult mnle: A, bend, (lorsal, X 60; B, second and 

third autennni segments, dorsnl, X 60 (setne abbrevl:lted); C. antenna, X 30; 

D, npex of abdomen, X 50; E, wing, X 17.5 i F, penis sheath, ventral, X 80;

G, halter, X 120; H, tarsus and claw, X 60; I, entire leg, X 30 
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to the wIng margin; halteres rather' large, flattened, with about nine knobbed 
setue nt npex of each; legs rather stout, bearing numerous setae, the anterior 
femora with only one or two blfurcnte setae, claw rather stout, slightly curved, 
dlgltules slender, not attnlning apex of claw; abdomen with some transverse 
chltinizcd 'markings, the sides nearly parllllel, converging somewhat bebind, 
benring at npex a single pair of flesby tassels, these slender, tapering somewhat, 
nenrly liS long as abdomen; penis sheath elongate and slender as compared with 
other genera, tnperillg rather gradunlly but not uniformly from base to apex; 
abdominal splrncles not observable, presumably in seyen pairs; derm pores of 
the usulil qUlldriloculnr disk type; derm setlle rather large and long as compared 
with other mules examined. 

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

GENUS PERISSOPNEUMON NEWSTEAD 

(PI. 4, B, and figs. 04 nnd Or;) 

This genus was described by Newstead (14~, p. f350) in 1900 from 
specimens obtained from ant nests (probably ant cartons) near nom­
bay, India. The only included species, which appears never to have 
been rediscovered, was {erow Newstead. The genus was placed as a 
synonym of Hempel's genus Stigmacoccus by Cockerell (f33, p. ~33) 
in 1902 and was also so considered in the Catalogue of the Coccidae of 
the World (46, p. ~O) although this was not accepted by the author 
of the genus (147, p. 157). 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 generic 
diagnosis offered here. It is not considered probable that the Indian 
species examined is the genotype because of certain differences be­
tween its structure and that given in Newstead's description. 

OENEBIO CHARACTERISTICS 

Habft.-Uncertain in some respects; llving exposed on the bark and branches 
of the host or protected by ants; eggs deposited within a large internal mar­
supium having a midventral opening. 

Adult (ema/e.-Of moderate size (about 10 to 12 mm.), with a rather dense 
but not thick coating of wax over the surface; uniformly broad elUptical, 
strongly elevated, approaching a semicircular cross section at maturity, usually 
with lateral longitudinal ridges; derm membranous or tending toward slight 
chitllllzlltion and densely crowded with spines; antennae normally 10-segmented, 
sometimes with fewer (genotl·pe said to have eight), stout, tapering, basal seg­
ments tending to he broader than long, sensory setae not sharply differentiated 
from others; legs stout, some of setae on under sides of femur, tibia, Ilnd tarsus 
slender, not stout spinelike, claw stout, curved, claw digitules slender, probably 
approllchlllg the tip of the claw; beak very stout conical, one-segmented, sensory 
setae, if present, few in number and acute at apices; thoracic spiracles large, 
with wide ba r and with distinct large disk pore cluster at opening; abdominal 
spiracles In seven pairs, and while much smaller than thoracic, al:;o large, with 
a dh;tinct broad collar of disk pores within atrium of each; derm pores of two 
general types, quadrilocular and multilocular disk, the long tubular bilocular 
type found along margin in some genera wanting. these pores varying markedly 
in respect to number of loculi, extent of chitillization, size, and detailed modi­
fications of internal arrangements; some, Including both quadrilocular and 
smaller multilocular, forming a definite ventral abdominal band surrounding the 
marsupial opening; derm spines very numerous and. densely crowded dorsally, 
but not segregated into definite clusters as in Walkerlnnai these spines all, in 
general, large, stout, more or less curved, with somewhat swollen bases and 
bluntly rounded apices, those present ventrally, including those within the mar­
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suplal opening band, stout, straight or nearly 80, and sharply pointed at apices; 
hairs small and inconspicuous, slender, most readily observed on the ventral 
derm within the marsupial opening pore band; relatively small and Inconspicu­
ous setae present on both surfaces, these with stout cylindrical or short conical 
bases; anal tube more or less chitlnized, the Inner end with a double row of 
wax pores, the opening surrounded by a cluster of very heavy walled multi­
locular disk pores and by some of the acute-tipped stout spines occurring else­
where on the ventral surface only.; ventral cicatrices fairly numerous (about 
20 to riO), arranged as with Llavela in a large half oval made up of a series of 
small clustered or Individual clcatrices, with a median posterIor one larger. 

.. 


Flo. 64.-Perl88opneumon conveaoa, adult female': A, outline, X 7.5; B, anal area, 
X 165; C, abdominal spiracle, X 120; D, abdominal spiracle, X 57.5; E, leg,
X 57. Ii ; F, thoracic spiracle, X 57.5; G, antenna, X 57.1i 

Intermediate female.-In general resembling the adult female, size smaller, 
antennae with fewer segments, and wIth spInes, haIrs, setae, and pores much 
fewer, but approximately identical in dIstrIbution; ventral cIcatrices numerous, 
but fewer than in adult, and, perhaps most important, abdominal spiracles, 
whlle large, without any pore collar within the atrium. 

No other stages known. 

The distribution of the species included here (India, the Philirpine 
Islands, and Java) covers the three larger of the four Orienta sub­
regions. 
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FlO. 6G.-PerlB8opt\6ItnlOn convema, adult female: A, detail of quadrllocular pores
placed ven trn lly posterior to beak, X 640; D graDs view of portion at same 
region, X 165; C detail of pores from heavy band present ventrally In abdom­

1Inal region. X 6'10; D, ventral ;)icatrlces, showing large number and arrange­
ment, X 30' E, portion of band mentioned under C, X 165; F, dorsal pores and 
spines, X 165, detail dl'Rwlngs, X 640; G, ventral submargInal spine, pore, and 
hair group, X 165, details of first two, X 640; H, pores and hairs occurring
ventrally near genital opening, X 165, detail of gland, X 640; i, ventral splnell, 
pores, and haIrs near pore band mentioned under C, X 165, details of ~plne and 
pore, X 640; J, from same regIon as G, X 165, showing occasional development
of more than one hall' from a single bnse, wIth detail, X 640 
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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 LophocOCCU8 
conveX'us Morrison (133, 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, feroflJ Newstead, 
and that the lot from Java is the species described by Vayssiere as 
Aspidoproctus serrei (166, p. 33.4). In the absence of positive evi­
dence on these points no attempt is made here to separate the species 
actually studied. 

GENUS PSEUD,\SPIDOPROCTUS MORRISON 

(PI. 4, C, anll figs. 66 nnd 67) 

This genus has just been established by the writer (136, p. 10.4) for 
the reception of several African species belonging in the, tribe Mono­
phlebini. 

GI!:NERIQ OHARACTERISTICS 

Habit.-Living exposed on the host plant during the growing period; eggs 
deposited within an internal marsupium having a U-shaped or V-shaped opening. 

Adul.t female.-Of moderate size (about 7 mm.), elliptical, strongly convex 
above, llattened beneath, with some pulverulent secretion; as mounted broadly 
elliptical, derm not definitely chltinizl'd; antennae variable, 8-segmented to 
n-segmented, tapering, basal segment large, terminal one slender, elongate, 
sensory setae not sharply differentiated; legs stout, some of setae on under 
sides of femur, tibia, Elnd t-nrsus stout, spinellke, claw stout, somewhat curved, 
the Inner face often roughened to almost denticulate, the digitules stout at base, 
with slender tips not attaining apex of claw; beak short, stout conical, ob­
scul'ely three-segmented, the apical sensory setae acute at tips; thoracic spiracles 
large, but not conspicuous, with bar but no cluster of. pores at opening; abdomi­
nnl spiracles much smaller, with thickened rim, Inconspicuous, in seven pairs.
derm pores small, Inconspicuous, centers circular, triangular, quadrilocular, 
with llve to six outer loculi, these often indistinct, soDie, in the ventral marsupial 
area, lnrger, with circular center and about nine loculi; derm spines numerous, 
but not deDgely crowded, not arranged in definite groups or clusters, of two 
sorts, one slightly curved, cylindrical or very slightly clavate with bluntly 
rounded tips, the other larger, tapering with expanded bases, and tips rounded 
or pointed, the first confined to the dorsum, the second present on both surfaces, 
more abundant ventrally; hairs, as here considered, few, apparently confined to 
the invaginated marsupium; setae fairly numerous, stout, but not long, relatively 
conspicuous, larger along body margin; anal tube short, hardly as deep as wide, 
WiUI a row of wax pores at Inner end, somewhat chltinized, the opening sur' 
rounded by a cluster of spines and setae, but these not in a definitely differen­
tiateu cluster; ventral cicatrices three in number, placed close together approxi­
mately beneath anal tl2be, elongate to very elongate, usually more or less 
irregular in shape. . 

Intennediate female.-In general resembling the adult female; smaller, with 
fewer antennal segments, setae, hairs, and pores much fewer in number, spines 
of the cyUndrical type most abundant, although not crowded. 

Larva.-As mounted, elliptical or somewhat ovate, broadest anteriorly; an­
tennae five-segmented, slender, elongate, third and apical segments much 
longer, one apical seta fairly long, the remaining antennal setae short, some 
sensory setae dIfferentiated; legs long, of average stoutness; claw slender, 
somewhat curved, claw dlgitules approaching but not attaining claw apex; beak 
indistinctly two-segmented, short stout conical, the apical sensory setae some­
what pointed at tips; thoracic spiracles large, with bar and a single disk pore 
near opening; abdominal spiracles in seven pairs, relatively minute, simple 
tubular; derm pores of two sorts, one, in longitudinal rows dorsally and ven­
trally, normally wIth trUocular center alld usually three loculi, the other, near 
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thoracic spiracles. and in and around anal tube, multUocular with circular to trI­
angular center and usually sIX locull i cyUndrical derm spInes. numerous, in 
marginal, median, and intermediate longitudinal dorsal bands i derm hairs few, 
small, perhaps confined to a submarginal row i derm setae numerous, varying 
greatly in size, of moderate size ventrally, some, along margin and in median 

FIG. 66.-PBClldaspldoPI·OCtIlB hl/PhaeniaCUBbadult female: A, outline, optical section, 
X 7.5 i B, leg, X 30; C, benk, X 60; sensory setn from beak, X 230; E, an­
tennn X 60; F, ventrnl cicatrices, X 30; G, thoracic and abdominal spiracles, X 60;:
H, m ddorsnl derm r poreR, X 1,500; Ii anal tube, X 165; J abdominal spiracle,
X 230; K, base of la"gcst type marglna seta, X 650; L, ventra j derm spine, X 650;
M, middorsal dorm spine, X 6(;0; N, mnl'glrmJ de I'm spine, X 650; 0, dorsal seta, 
X 6uO; P, ventral setae, X 650; Q. ventral disk pore. X 1,500 . 

paired, intermediate, and marginal single rows dorsally, relatively large, some, 
at least, of the marginal approaching the apical pair in size and length i anal 
tube of moderate length, with a double row of wax pores at inner end and a ring 
of multilocular disk pores near inner end, and another scattered circle of these 
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pores well outside the opening, anal opening with a half circle of six setae 
with slightly t1uttened Ilnd flm,brinte tips; with a single median, ventral cicatrix,
often inegular in outline. 

Adult male (bused only on Bruin's (3, p. 162) description of fuller;, male).­
Elongate, apex of head triangular in outline; antennae with the segments 
beyond the third nearly cylinclrIcal 01' somewhat irregular but not distinctly 
nodose, and with the setae not in whorls, but scattered, the apical segment 
approxImately as long as the preapical; halteres small, flattened, with a few 
(perhups foul' or five) long, curved, knobbed, apical setae; apex of abdomen 
with two very long fleshy tasse:J; penis sheath stout, tapering about uni­
formly, broad nnd bluntly rounded at apex. 

FIG. 67.-P8euda8pidoproctu8 hypllUcniacu8, larva: A~ outline} dorsal and ventral, 
X 60; B, antenna, X 115; C, anal tube, X 330; J.J, ventral disk pores, X 1,500;
E. beak, X 115; F, ventral cicatrix, X 330; G, dorsal derm pores, X 1,500: H,
marginal spines, dorsal (D) and ventral (v), X 650; I, middorsal spine, X 650' 
J, abdominal spiracle, X 1,500; K, base of large apical seta, X 650; L, mldventra! 
seta, X 650; ~~, lateral dorsnl seta, X 650; N, middorsal setae, X 650; 0, thoracic 
spiracle, X 115; P, leg, X 115 

The type of this genus is the species described as AspidOp1'ootU8 
hyphaeniaC1.t8 Hall (85, p. 1). In addition, the species MonophlebU8 
fulleri Cockerell (21, v. 34,p. 223) and Walkeriana afrioana Newstead 
(145, p. 3) are definitely included here. On the assumption that 
Cockerell's indication of close relationship between it and tullm is 
accurate, then lVonophlebus fortis Cockerell (21, v. 34, p. 224) should 
also be assigned here. Monophlebus aoaoiae Joubert (lOla, p. 119) 
is said to be closely related to fuller';' and may also belong here. 

http:hyphaeniaC1.t8
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Finally, it seems possible that Pel'iS8opneunwn zimnne1"Tlwnni New­
stead (148} l?. 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 certain stages of fullel'i were obtained, it seems 
probable. that the species of this genus have one generation annually, 
with active growth during the summer months. 

GROUP 2 

If the evidence from the specimens of various species available for 
study may be accepted as a positive indication of the characterlstics 
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, 
again on the basis of available 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 WALKERIANA SIGNORET 

(Pl. 4, D, and figs. 68 and 60) 

This genus was erected by Signoret (158, p. 390) in 1875 for the 
species descr.ibed from Ceylon by Walker (171, p. 305) as OO(]CU8 
jlO1'igel'. 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 CHARACTERISTICS 

lIa.l>i.t.-Lhillg on the bark of the host; eggs depoSited beneath body ot 
female:" 

Atlillt femala.-Externally covered densely with secretion arranged In defi­
nitely formed tufts and masses; broadly elliptical, convex above, fiattened or 
concave beneath, shnpe of mounted specimens similar to those of unmounted; 
derm membranous, but densely crowded with spines dorsally; antennae nor­
mally 10-segmented, the terminal longest, but narrowest, with setae numerous, 
but the sensory setae not sharply differentiated from the remainder; legs 
stout, some of setae on nnder sides of femur, tibia, and tarsus stout, splnelike, 
claw stout, curved, digitules uncertain; beak very short conical, one-segmented, 
the apical sensory setae ncute nt tips; thoracic spirncles large, with bar, with 
a tendency toward the formation of a pore cluster at mouth; abdominal 
spiracles of fair size, ,ery short wrinkled cylinders, but inconspicuous because 
concealed in the midst or dense clusters of spines, belie,ed to be in sev~n 
pairs, but not more than six pairs definitely recognized in anyone specimen; 
derm pores numerous and, in general, large, with heavily chitinized borders, 
but varying extensively In size and extent of chitinization, In three general
types, multiloculur disk, with (l'om 6 to nuout 11 loculi, this type very numerous 
ventrally and around annl opening, with qutldri!ocular disk pores, these more 

'" This generic characterization probably will not hold for W. senUl Green, In wh!ch nn 
ovisac Is developed. 
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FIG. GB.-Walker/ana 1Io,.iger, auult female: A outline. X 7.5; n, beak, X 60; C, tho­

racIc and nbuomlnnl spiracles, X 60; D, abdominal spiracle, X 120; E, disk pores
from annl nrea, X 1,500; F, allal nrea, X 165; G, dorsal disk pores, X 1,500;
H, antenna, X 6f); T, dorsal spines, X 650; .T, leg, X 50; K, ventral disk pores,
X 1.500; L, ventral cicatrices, X 60; ~[, ventral seta, X 650; N, dorsal seta,
X 650; 0, ventrnl spine, X G50; P,. dorsill seta, X 650 
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allUndant dorsally, and with large tubular bilocular pores in small clusters 
along body margin; derm spines very abundant and closely crowded dorsally 
and at margins, all of those present dorsally swollen at bases, some, in clusters 
outlined by rows ot gland pores, with the apices somewhat swollen, others, 
placed between these clusters, with the apices tapering to points; ventral 
surt.lce with some hairs, many apparently seta like spines, and a number ot 
setae, these last with almost cylindrical basal collars varying considerably in 
size and also occurring dorsally; anal tube not particularly chitinized, with 
a row or polygonal wax pores at inner end, tube opening externally in the 
center of a cluster of multilocular disk pores and long stout setae; with 
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FIG. 69.-Walkcnana {tor/ger, lnrvu: A, outline, dorsnl nnd ventral, X 60; B, derm 

setae, X 6(;0; C, benk, X 11(;; D, d~rm disk pores, surfnce nnd section, X 1,500;
E, thoracic splrncle, X 400; F, del'm spines, X 650; G, abdomlnnl splrncle, to right
X 460, to lett X 1,500; H, nnni tube, X 330, with detnll of seta, X 650' I, ventral 
derm pore, X 1,500; j, ventral cicntrix, X 330; K, ncute·tipped dorsal spine, X 650 

three oval to nearly ch'cular ventral cicatrices located close together approxi­
mately below the anal tube. 

Larva (based on genotyp~ only) .-Body elliptical; denn not chitinized, but 
with numerous spine clusters; antennae stout, five·segmented; legs rather large, 
characters uncertain becl.luse of breal<,ge; beak stout conical, one-segmented, 
the sensory setne bluntly pointed at npices; thoracic spiracles large, with bar, 
and usually with a single. quadrilocular disk pore at mouth; abdominal spiracles 
much smaller, inconspicuous, presumably in seven pairs, although only s~x 
have heen located definitel~' thus far, each placed near to, but not necessarily 
intimately associated With, It quadrilocu!ar disk pore; derm pores of three 
types, quadrllocu!ar, with number of loculi yarying from three to six, dis­
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tributed over both surfaces, multilocular, usually with about 9 to 11 locull, 
dIstributed ventrally and in the anal region dorsally, and large bilocular 
tubuhu', placed singly or in pall'S along the body mal'gin; spines numel'ous, 
arranged in definite marginal, medl'!u, and intermediate dorsal clusters, most 
of these incompletely outlIned by single .rows of small quadrilocular disk pores, 
general shape of spines stout, tapering ii~~~;"hat and bluntly rounded or 
pointed at tips; body hnirs occulTing ventrally, few, small, inconspicuous; 
body !letae mostly small and slender, apiclli much enlarged, some additional 
along body margin llkewise much enlal'ged, perhaps half length of apical, all 
with nearly cyllndrical to rather long conIcal collars; anal tube rather long 
and large, the Inner end with a double row of polygonal· wax pores, a double 
row of multilocular dIsk pores about the middle, and a circle of the short 
fimbriate-tipped setae around the opening, and outside these another circle of 
multilocular dIsk pores; with a sIngle circular median ventral cicatrix, 

As now limited, the genus is confined to the island of Ceylon. 
The:i'e appears to be no definite information of any sort available 

in 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 they are probably long-lived and slow in development. 

The species definitely included in this paper are floriger (Walker), 
c01npacta Green, and ovilla Green. The species senero Green is also 
assigned here by Green in his recent excellent and detailed treat­
ment of the genus (65, p. 4..44), 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 available that no attempt is made here to offer keys to, or further 
notes on, the included speCIes. • 

GENua l\!ONOPHLEIIUS BURMEISTER 

This genus, the first to be characterized within the subfamily, 
conta.ined two species as originally described (5, p 80, 81), one: atri­
penm,y from Java. known only from the adult male, the other. f1.Mci­
pennis from Germany, known from both adult female and adult 
male, Signoret (158, p. 359) in 1875 removed the species fuscipe'Tlr 
nis, which he placed in his genus Leachia along with M onophlebu,y 
brasiliensis Walker. No type citation for either 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 Palaeococcus. The 
type for the genus appears to have been definitely fixed by Cockerell 
(933, p. 93312j 934., p. 317) in two articles published in 1902, when he 
designated the species atripennis Klug of Burmeister as type, this 
species in reality standing as atripennis Burmeister. 

The actual status of the species remains uncertain even to-day, as 
it has never been definitely rediscovered. From a study of the origi­
nal description, it is the belief of the writer that the species and 
~enus may be correctly located among the forms including Walker­
lana 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 fairly large in size 
(3% lines=about 7 mm.). There remains 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 uncertainty 
as to the characters of the species described by Fabricius (4$, p. 46 ) 
as Ohironomus dubius it has been left in this genus without a critical 
expression of opinion. 

FIG. 70.-Labioproctu8 poleii, adult female: A, outline. optical sectlCJD, X 7.5; B. 
unteuuu. X 60; C, oual uren, X 111i; D. lpg. X 30; E, thoracic and abdominal 
spiracles. X 60; F. abdominal spiracle. X 120; G, ventral (v) nud dorsal (D) dcrm 
disk pores, X 1,aOO; H, dorsal spines. X 6aO; I. ventral hair, X 650; J. body seta, 
X 6:;0 

GENUS LABIOPROCTUS GREEN 

(Pl. 4, E, nnd figs. 70, 71. and 72) 

This genus was established by Green (65, p. 453) in 1922 for a 
sl?ecies first described by him many years before (64, p. 6) but pre­
VIOusly assigned to Walkeri ana. Thus far no species other than the 
genotype, Walkerw;1UJ, poleii, has been assigned here. 

GENERIC QHARACTERISTICS 

Habit.-Living exposed on the twigs of the host; eggs deposited within an 
Internal marsupium. 

Adult female.-In Ute (according to Green) oblong oval, strongly convex. 
bearing marginal and dorsal tufts of dense secretion, but with very Uttla 

71205-28--10 
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. secretion between the tufts; as mounted rather broadly elliptical, of moderate 
length (about 8 mm.) ; derm becoming more or less chitinized at full maturity; 
antennae normally 10-segmented, stout, tapering gradually, the apical segment 
longest, the margins of the intermediate and apical segments bearing definitely 
differentiated, enlarged sensory setae; legs stout, sparsely provided with setae, 
some of those on the unller !lides of trochanter, femur, tibia, anti tarsus very 
stout, spinelike, claw stout, fairly strongly curvell, claw digitules slender to­
ward tips, probably approaching the tip of the claw; beak very short conical, 
one-segmented, the apical sensory setae tapering; thoracic spiracles large, with­
out pore cluster at opening i abdominal spiracles slIlall, simple, inconspicuous, 
number of pairs not absolutely determined but believed to be seven, situated 

FIG. 71.-Labloproctu8 po/cit, larva: A, outline, dorsnl nnd ventrnl, X 60; 13, antenna, 
X 115; C, benk, X 115; D, leg, X 115; E, disk pore from annl tube, X 1,500; 
F. nnnl tube, X 330, with detnll of seta, X 650; G, tboraclc spIracle, X 460; 
H, dcrm setlle, ventrnl (v) and dorsal (D), X 650; I, derm disk pores, three sorts, 
X 1,500; J, larg~ margluul bilocular tubular pore, face v.nd side, X 1,501}; K, derm 

spine, X 650 

dorsally i derm pores not so greatly enlarged as in Walkeriana, with a few 
large bilocular tubular pores at the edge of the body adjacent to the clusters 
of specialized spines, with some more heavily ehitinized, quadrilocular disk pores 
in amI near the spine clusters over the dorsal surface and in rows outlining 
the spine cluster supporting the secretionary tufts, with a large cluster of larger, 
lightly chitiuized lIisk pores, circular with roughly circular centers and \} to 
16 loculi around genital opening, and with rather lightly chltinized pores of 
medluin size with circular, triangular, or oval ccnters .find about nine loculi 
scattered over the ventral surface and to a lesser extcnt dorsally; body spines 
numerous, the norlllal dor!:al type stout, slightly curved, tapering from a slight 
SWelling Ilcar base to a bluntly pointed tip, tho!;'c serving as bases for the 
~crctionnry tufts. both dorsal and marginal, quite characteristic, swollen near 
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base, then nearly cyllndrlcal, then somewhat swollen again near tip; acutely 
conical spines present in the mldventl'81 area, these apparently more slender 
in early adult female stages; with some hairs in the midventral area between 

K 
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"FlO. 72.-Labioproctu8 JlolcH, adult mnle: A, head, dOrSlll, X 60 i B. third antennnl 
se"mput, X 60; C, c1crm disk pores, X l,r.OO; D, po~terlor apex of abdomen, showing
only one nplcnl Ueshy tassel, X 60; E, antenna, X 30; F, halter, >< 120; G, tubercle 
[['om IIp(>x ot abdomen, X 1JiOO i H, tnrsus and claw, X 120; I, abdomlnnl spiracle,
X 530; J, \<'S, X 30; K, ventral abdominal setn, X 650; L, dorsal auliomlnal seta, 
X 6(;0; 111, submarginal, dors[\I, ubdomlnal setn, X 650 

.nnd nround legs nnd on each side of "mnrsupialslit, these of the usnal form. 
"slender, with expanded bnse; derm :::etne slender, inconspicnous, present both 
,dorsally and ventrally, with cylindrical or slightly conicnl collnrs; nnnl tube 
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cylindrical,. distinctly chitinized, with a single row of polygonal wax pores at 
inner end, tube opening in the midst of a clu!."ter of multilocular di!:<k pores and 
large setae; ventral cicatrices not located with ubsolute certainty, but appa­
rently three in number. elongate, narrow, placed 'precisely at the posterior 
termination of the slitlike marsupial opening, and so actually on a somewhat 
curved dorso-ventral axis rather than on the usual horizontal one. 

Larva.-EllIptical; derm not chitinized; antennae fiye-segmented, the ter­
minal largest,swoll!.'n, bearing stouter sensory setae as well as the ol'dinary 
slender sort; legs long. ·the trochanter with two sensory pores on each face, 
claw with two distinct denticles, claw digitules exceeding tip of claw; beak very 
stout conical, one"segmented, the sensory setae at apex pointed at tips; thm:aclc 
spiracles large, with bar, and with a single pore hehind mouth.; abdominal pairs 
not certainly located, evidently minute; margin of body with quite large, 
blloculllr tubular, ductIlke pores, derm with quatlrilocular disk pores in longi­
tudinal rows, with disk pores normally with triangular centers and 6 locull and, 
within unal tube and around the opening, with approximately circular disk 
pores having about 11 loculi; derm bearing stout spines in five rows dorsally, 
median, two intermediate, and two marginal; body hairs present both dorsally 
and ventrnlly. few in number, long and slender; with body setae eYident, but 
not particularly conspicuous, some along the body margin, between the antennal 
bases and anterior to the unul opening, longer than the average, and quite 
e\'ident, only the apicul pair of murginul setue strongly d('"eloped, but even 
thc8e not more than one-fourth or one-third the iength of the body, the longer 
of the remaining marginal abdominal setlle ubout half or less· thun half the 
length of the apical puir. but quite conspicuous compured with Aspidoproctus; 
anal tube somewhut chitinized, with Ii double bund of polygonal wax pores at 
inner end, an intermediute ring of circulnr multilocular disk pores, and a row 
of short, blunted or sometimes fimbriate setae around the apex, as in Aspi­
doproctus; witll a single. mediall, circular, ventral clcatl·ix. 

Adult mulc.-Of the usual elongate shape, abdomen in pal'ticular rather slen­
der, apex of bead triangulal' in outline; alltennae slender, the intermediate 
segments each morc or less clistillctly trinodose and witb tbe setae tending to 
cluster in three groups but definitely not forming distinct whorls of setae, apical 
and preapicaI segments npproxlmately equal in length; wings heavily infuscated, 
tbe veins as usual fOJ' the subfamily, the basal diag-onnI extending about two­
thirds to three-fourths of the distance to the mal'gin; legs slender, trochanters 
with two sensory pores on each face, anterior femora without bifurcate setae, 
claw definitely curved, without denticles, digitules slender, probably not sur­
passing apex of claw; nbdomen witbout chitinized plates, derm beal'ing elongate 
slendel' setae and the usual quuclrilocular disk pores in transverse rows on both 
surfaces; probubly, but not wholly certainly, with f.even pail's of quite e\'ident, 
though only lightly chitinizec1, nbdominal spiracle!'.; abdomen with n single pair 
of elongate, upical, fiesby tassels; penis sheath of moderate width -at base, taper­
ing, termlnnl section slender, nearly cylindrical, ventral vHlve short. 

As previously stated, the only species thus far included here is the 
genotype, Labiop7'oet1l,~ poleii (Green), known from Ceylon, Java. 
and south India. No information regarding biology and habits 
appears to be available. 

GE:-ms HE.U.ASPIDOPROCTUS MORRISON 

(PI. 4, F, and figs. 73 nnd 74) 

This genus has just been established by the writer (136, p. 104) 
for two species from Ceylon and India that were assigned to the 
genus Aspidoproctus by Green (65, p. 450). The writer considers it 
possible that IVaU~eriana Sl!-llem Green may be assignable here, but 
such assignment can not be made definite. 

GEN~"RIC CHARACTERISTICS 

Huo£t.-LIYing exposed on the stems and leaves of the host plants; eggs 
deposited in a lurge half-marsupium formed in the ventral abdominal area, 
and coyered oycr by a secretionury pad. 
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Flo. 73.-Hcma8pld<Jproctu8 clnerell8, ndult femnle: A, outline, optlcnl section, showing

outline of mnrsuplnl opening, X 7.5; B, leg, X 50; C, derm setne, dorsal (D) nnd 
ventrnl (v), X 650; D, ventral cicatrices, X 40; E, ventrnl derm disk pore} X 1,500;
F, ventral dcrm huh', X 650; G, nnnl nrea with tube, X 80; H, thorllc c spiracle, 
X 60; I, d~rm spines, dorsnl (D) and ventrlll (v), X 050; J, abdominal splrucle,

above X 60, below X 120; K, dorsal derm disk pore, X 1,500; L, antennu, X 60 
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Adult (enwZe.-Body ovoid, broader and strongly convex behind, with a thin 
layer of secretion and rows of protruding secretionary tufts dorsally; as 
mounted, more or less distinctly ovoid; derm with a semicircular or half­
elliptical narrow chltlnlzed band around the under side of the abdomen; 
antennae normally lO-segmented, tapering somewhat, the apical segment longest, 
the sensory set!!.e definitely differentiated; legs moderately stout, the setae on 
the under sides of the parts not splnellke, claw stout, somewhat curved, cIa'\"7 
dlgitules probably not attaining claw apex; beak short conical, two-segmented, 
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FIG. H.-HemaBllidoproctuB ciflcreu8, larva: A, derm disk pore from apcx of abdomen! 
X 1.500; B, outline, dorsal and ventral, X 60; C, antenna, X 115; D, abdomina 
spiracle. above X 1,500, below X 460; E, thoracic spiracle, X 460; F. large mar­
glnnl blloculnr tubular pore, side, X 1,500: G, !<ame, surface view, X 1.500; H, benk, 
X 120; I, ventral cicatrlx\ X 330; J, dorsal hair, X 650; K, dorsnl splnc, X 650;
L, anal tube, X 330; M, eg, X 115: N, seta near anal opening, X IlliO; 0, derm 
setne, dorsal (D) and ventral (v), X 650: P, middorsal derm disk pore, X 1,500 

the apical sensory setae pointed at tips; thoracic spiracles large, with bar, 
without a distinct pore cluster at opening: abdominal spiracles In seven pairs, 
much smaller than thoracic, but fairly evident, placed dorsally; derm pores 
varying in size, moderately heavily chltlnized, showing considerable variation 
in number and arrangement of the loculi, the quadrilocular type, often deep 
and tubular in form, predominating, and in addition forming the band of pores 
around the venter of the abdomen and particularly across the anterior margin, 
producing the rudimentary ovisac; large, bilocular, tubular pores apparently 
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cot persisting In adult; derm spines most abundant In crowded clusters serving 
as bases for the secretionary tufts, rather scattered elsewhere, present dorsally 
and ventrally to margin of ovisac band, all with somewhat swollen bases and 
bluntly pointed tips; hairs rather numerous between the legs, present, but few In 
number, over the ventral abdominal area; derm setae fairly numerous, slender, 
ruther smull, except for It cluster of large setae around unal opening; anal tube 
stout, with double row of wax pores at inner end, the opening surrounded by 
a cluster of large setae; with normally three to five approximately circular 
ventral cicutrlces of moderate size arranged in a curved row behind genital 
opening. 

Larva.-Closely resembllng the larva of Aspldoproctus in most particulars; 
the dorsnl spines in longitudinal rows, not in clusters as with 'Valkeriana; 
antennae five-segmented, short and stout, bearing short setae; legs of moder­
ate length, not unusual; beak uncertain from material available; thoracic 
flpil"llcies with bar; abdominal spiracles minute, probably in seven pairs; derm 

• 	 pores of three sorts, quadrilocular disk, multilocular disk with trilocular center 
und usually three additional small loculi, and large marginal bilocular tubular; 
derm spines numel'ous, in marginal, intermediate, and median dorsal rown; 
derm hairs few, Inconspicuous, apparently confined to venter; derm setae 
fairly numerous, small ventrally, much larger along the margin and the 
middorsal line, but in no case very long or conspicuous, the apical pair IIttle, 
If any, longer than some of dorSllI setae, and but little longer than other 
marginal setae; anal tube short, with double row of wax pores at inner en.d, 
a ring of disk pores near inner end, a circle of special setae outside of opening 
lind a scattered ring of disk POl'CS ill'ound these; apparently with a single,
ciI'('ulnr, median, ventral cicatrix. 

Adult male.-Not known. 

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, lV. cinerea, from Ceylon, received from Green, from 
~pecimens of the same from India, and from specimens of the other 
included species, originally described as Walkeriana eupMrbiae, also 
from Ceylon and received from Green. 

GENUS ASPlDOPBOCTUS NEWSTEAD 

• 	 (PI. 5, A, B, C, D, and figs. 75, 76, 77, 78, and 79) 

The generic name Aspicloproctus was first proposed in 1900 by 
Newstead (143, p . •(48), with the species pertimllW as type, although 
no such intention was in view at the time, since it was definitely 
stated that the characters once regarded as of generic rank were 
later considered to be specific only. However, since the Inter­
national Code of Nomenclature appears to make no allowance for the 
intent,of 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 aPI?ears to be no 
latitude with respect to its acceptance and utilizatIon. Cockerell 
(131, v. 34, p. 13137) described the genus Lophococcus, based on 
mirabilis, a species similar to Newstead's pe'l'tina:» 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.17;;) and Vayssiere (168, p. 4£8) have 
already definitely indicated the identity of Aspidoproctus and 
Lophococcus. 
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GENERIC OHABACTIJUSTIOB 

Habit.-Llvlng on the branches and twigs of the host; eggs deposited within 
a large internal marsupium having a small mldventral opening normally cov­
ered by a flap of secreted material. 

Adult fEnnale.-Size large to very large (10 to 33 mm.), early adult female 
usually flattened, with solid marginal tufts of dirty white secretion and the 
dorsal surface nodulose or with prominent projecting ridges or spikes, surface 
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FIG. 75.·-A8pidoprocfu8 ma<l!imU8, early adult female: A, antenna, X 60; B, sensory 
seta from beak, X 120; C, beak, X 60; D, outllne, dorsal and ventral, X 7.5; E, 
abdominal spiracle, X 120; F, abdominal and thoracic spiracles, X 60 

usually coated with a thin layer of grayIsh wax pubescence; fully matured 
adult female with the whole dorsal del'm fairly heavily chitlnized and dark in 
color; the body proper .much dIstended dorso-ventrally or in all dlmenslonF.l and 
the marginal tufts and dorsal wax pubescence usually much mutilated or want­
Ing, ventral surface thickly coated with whitish wax; body outUne, in general, 
short elliptical, the longitudinal or cross section varying according to the modi­
fications of the various species; antennae normally 10-segmented, the apical 
segment longest, the Intermediate wider than long, the sensory setae not sharply 
dltferentiated; legs large, stout, the setae not numerous, those along ventral 
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face of tibia and tarsus stout, spinelike, trochanter with. two or more sensory 
pores on each face, claw stout, digltules not attaining apex of claw; beak very 
short conical, one-segmented or, at most, very obscurely two-segmented, the 
apical sensory setae acute at tips; thoracic spiracles large, with broad bar, 
without definite pore band or cluster at opening; abdominal spiracles in sevoo 

KC---

Fro. 76.-A8Pidoproctu8 m=lmm. adult female: A, disk pore from anal area,
X 1,500: B, dorsal spine, X 650: C, anal area spine, X 650: D, anal area, X 165: 
E, dorsal derm disk pore, X 1,500: F, ventral derm disk pore, X 1,500: G, leg,
X 26.5: H, mldventral dernt disk pore, X l,liOO: I, mldventral thoraCic spines,
X 650: J, setae from ventral (v) marsupial and dorsal (D) anal areas, X 650: 
K, lateral marginal cylindrical spine, X 650: L, quadrllocular derm disk pore,
X 1,500: M, large marginal bilocular tubular pore, end and side, X l,liOO 

pairs, much smaller, but large, simple, with somewhat bell-shaped atrium, situ­
ated, in early undistended adult females, well up on the dorsal surface; derm 
pores numerous and varying conspicuously in size, number of loculi, chitiniza­
tion, and relative abundance of di1rerent sorts, the quadrllocular disk type, with 
variations and modifications, usually making up the dense band of pores sur­
rounding the marsupial- opening, genital opening- surrounded by a cluster of 
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large, lightly chltlnized multilocular disk pores, other more or less heavily 
chitlnized multilocular pores scattered over both surfaces; the large bilocular 
tubular marginal ducts of the larva represented by small clusters of similar 
disk pores along the body margin; derm spines present, numerous over both 
dorsal and ventral areas, one sort extending almost to the marsupial opening, 
to the thoracic spiracles, and to the coxal insertions ventrally, another, or the 
same sort slightly modified, occurriJ,g IJetween the legs, these spines varying 
with the species in general appearnnCl:., .1ccompanied by dense marginal clusters 
of elongate cylindrical spines swollen at bases and slightly clavate at apices, 
these clusters evidently the foundation for the marginal secretionary wax tufts; 
body hairs, as understood here, OCCUlTing ventrally, not very numerous, most 
abundant within and around the marsupial opening, of the usual slender shape 
with expanded bases; derm setae more abundant than hairs, present on both 
surfaces, the basal collars varying from flat to high cylindrical, a scattered 

o 

o 
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FIG. 77.-ABJlidoproctuB mirabiliB, larva: A, outline, dorsal and ventral, X 60; B, 
antenna, X 115; C, beak, X 115; D, thoracic spiracle, X 460; E, ventral derm pore,
X 1,500' F, anal tube X 330, with detail of seta, X 650; G, leg, X 115; H,
ventral cicatrices, X 330; I, derm setne, ventral (v) and dorsal (D), X 650; J 
large marginal tubular pore, surface and section, X 1,500; K, deno RDlne (D) and 
ventral hair (v), X 650; L, dorsal derm pores, X 1,500; M, abdomlnal spiracle,
X 1,500 

cluster around anal opening larger, those along body margin not conspicuously 
large, those occurring dorsally usually stouter and somewhat shorter than the 
ventral ones; anal tube short, lightly chitInized except inner end, this heavily 
chitinized and with ring of wax pores and a ring of tiny tubercles at apex of 
invagination of inner end; ventral cicatrices very abundant, apparently scat­
tered, but in two wIde bands, extending on each side of ventral and marginal 
areas from antennae to a meeting point behind marsupial opening, each band 
made up of transverse irregular rows of cicatrices, these varying extensively in 
size and in number to the row. 

Intel'medi(/te temale.-In general similar to the early adult female in morpho­
logical characters, at least; marsupial structures lacking. 

La.rva.-Approximately elliptical in outline; derm membranous; antennae 
short and stout, five-segmented, the terminal segment largest, distinctly swollen, 
but not clavate, each segment with a few small setae, those on the apical larger 
and, including a few stout sensory setae, none of the setae long as in iceryine 
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genera; legs rather long and slender, the trochanter with two pairs of sensory 
pores, the claw with usually three fairly distinct denticles within, the claw 
digitulesslightIy exceeding apex of claw, very slender in apical portions; bCl\k 
very short anu stout conical, one-segmented, the apical sensol'y setae acute or 
bluntly rounued at tips, in no case broauened or uivaricate; thoracic spiracles 
large, wilh bnr; abdominal spiracles in seven pairs, minute, simple; uerm pores 
incluuing, along the margin, enlarged bilocular tubular pores producing glassy 
thrends, ventrally a few qundriloculal' disk and a few with, usually, six loculi 
and triangular center, nt margin nnd dorsnlly with longitudinal rows of larger 
quadriloculal' disk pores and pores with triangular center and six loculi, those 
in anal tube collar and scattered ring around anal opening with oval center 
and more numerous loculi (nine or more) ; body spines numerous and relatively 
large, IIsymmetrical in shape, stout, tapering, those in median dorsnl row 
IIometimes symmetrical lind nearly cylindrIcal but with pointed tips, these 
li;,1ines arranged in five longituuinal rows dorsally, a median, two intel'mediate, 
and two mlll'ginal; a few inconspicuous hairs, slendel' with strongly expllnded 
bases; setae not numerous, small and inconspicuous, except a few iu the 
posteriOl' section of the median spine band and a single pair of long apical setae, 
no other marginal setae enla rged; anal tube not chitinized except around the 
collar of [lol~'gonal wax pores at inner end, wIth a circle of almost contiguous 
multilocular disk pores within the opening, a circle of curIous shol't setae with 
tla Hened, fringed tips around the opening, and outside of these a circle of 
widely separnted multilocular dIsk pores; ventral cicatrices in a transverse 
curved row beneath the anal tube, seven In number (in the species examined), 
the median largest, all approximately circular in shape, 

A.dult "lila/c.-Of the usual elongate shape, anterior apex of head trIangular; 
antennae stout, the segments beyond the second distinctly trinodose and each 
with three whorls of long setae, the apical and preapical segments approxi­
mately equul ill length; wings of the usual shape, venation, und dark color, 
the apex of the dIagonal vein tending to approach the margin somewhat as in 

t 	 Drosicha, rather than stopping short as In Icerya; legs rather stout for males 
of this subfnmlly, the anterior femur with a considerable number of bIfurcate 
setae, claw l'IIther stout, claw digitules not attaining claw apex; abdomen 
more chltinized and without the definItely formed dorsal pnttern of Droslcha; 
derm benrlng numerous relatively long, slender setae and normally quadrllocu­
lnr disk pores In transverse rows; abdominal spiracles probably in seven pairs, 
relatively Inconspicuous, simple; with a single apical pair of elongate fleshy 
tassels, lateral margins of some segments anterior to apical more or less 
protuberant and benring clusters of longer setae; penis sheath stout, tapering 
nearly unIformly but not so very strongly from base to apex, this last bluntly 
r')tmded and benring numerous sensory pores . 

• 	 As at present recognized, the genus is wholly African in its distri­
bution, and chiefly subequatorIal, although the three subregions, 
East Airican, West African, and South African, of the Ethiopian 
reg-ion have representa6ves 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 (117) and Brain (3, p, 179) (on the basis' 
of information furnished by R, W. Jack) show that there is one 
generation annually, with eg~ production and larval hatching in 
spring (Southern Hemisphere), 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 ~iven above has been drawn up on 
the basis of two species only, '17UlXVllllU8 and1nimoilis1 and only these 
two can, in consequence, be regarded as certainly mcluded 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 Lophococcus) actually may be properly included 
in it. 
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FIG. 18.-AaJH40p,rocttu ma4rimUB (excet!t E), adult male: A.. head, X 110; B, apex ot 

abdomen, X 42.11: C, leg..... X 30: D. derm d!sk pore, X 1,500: E, A. mkabllla, penis

sheath, ventral, X 120; ,If, tarsus and claw, X 120: G, aildominal seta, X 650 
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FIG. 'j9.-~18pidoproctIlB max/mus (except C), adult male: A, anteDn~ X 30; B, second 

and thIrd antl!nDni segments, X 60; C, A. mirablltB, wing, X 12; 11, halter, X 120 
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The complete list of these species includes al"lnatus Newstead (148, 
1>. 1(1), from Tanganyika TetTitory and Rhodesia; bouvic1'i Vays­
siere (166, p. 333), from French Equatorial Africa; carinatus Lin­
clinger (114, p. 87), froUl Tanganyika Territory; ca8siae Laing (170, 
p. 1280) (nom. nud.), congolen~is Vayssiere (170, p. 1285), from Bel­
~ian Congo; ellcnbergeri Vayssiere (110, p. ~85), from Upper Zam­
besi; qlwsqltierei Vayssiere (170, p. 288), from Belgian Congo; gigan­
tellS Newstelld (160, p. 303), from Nigeria; gZabC1' Lindinger (114, 
p. 6"7), from Tanganyika Territory; go?~.1'!,yi Newsteud (152, p. 
177),~7 from Uganda; 1IWfI--nn:u8 LounsburJ ~:17, p. 3~), from Tan­
ganyika Territory and Rhodesia; mimeuri Vayssiere (169, p. 31), 
from French 'West Africa; mirabilis Cockerell ('El, v. 34, p. 1227), 
from Natal, Transvaal, fLnd Cape Province; neavei Newstead (151, 
p. 4), from Nyassaland; pm'Vus Lindinger (114, p. 89), from Tan­
ganyika Territory; perUnaw N ewstead (143, p. 947), from N yassa­
land and Rhodesia; trieornis Newstead (149, p. 17), from South­
west Africa and rrransvaal, ve1'l-UCOSUS Newstead (151, p. 5), from 
Uganda; and vu:illeti Vayssiere (165, p. 4[34), from French West 
Africa. 

In the absence 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 DROSICHINI MORRISON 

The writer (136, p. 105) has just erected this tribe for the recep­
tion of the genus Drosicha tValker and two other closely related 
genera. 

TIUllAL CHARACTERISTICS 

llabit.-Living exposed 011 the trunk, branches, and twigs of the host; at 
oviposition seeking concealment nt the !mse of the host tree and depositing the 
eggs in a mass of cottony secretion forming a loose ovisac. 

Adult fem.ale.-Body elliptical In outline, length range extensive (6 to 18 mm. 
or more); derm at full maturity remaining membranous or becoming fairly 
heavily chitlnlzed and yellow brown; antennae normally eight-segmented or 
nine-sel,'1nented, tapering gradually, the apical segment longest, the sensory 
setae not sharply difl'erelltiated i legs stout, the trochanteL' mostly with two 
pairs of sensory pores, the setae on under sides of tibia, tarsus, anti frequently 
of femur quite stout, spillelike, claw stont, digltules hardly attaining tip of 
claw; beak fairly long conical, three-segmented, the basal a narl'ow collar, joint 
between second and third sometimes rather obscure, apical sensory setae 
numerous, acute at tips; thoracic spiracles large and stout, with bar and with 
or without delinite cluster of <lisk pores at opening; abdominal spiracles much 
smaller, but huge as compared with some other tribes, in seven pairs, ,,·ith or 
without a collar of di!:'1\: pores within opening; derm pores relatively simple, 
not heavily chitinized, with three, four, live. or six loculi, some, a dlfl'erent sort, 
around or near spiracles and anal opening, with 9 to 11 loculi; no spines present 
on derm; setae present, relatively few and small dorsally and ventrally, much 
larger amI more conspicuous along body margin, here occurring singly or in 
clusters; derm hairs very abundant over both surfaees, larger ventrally and 
along margin, usually slender and quite hairlike, sometimes stouter, approach­
ing a spinelike form; aDal tnbe short, relatively heavily chitinized, the inner 
end with chitinized extension often U-shalled or V-shaped, and usually with a 
single row of polygonal wax pores, thcse sometimes wanting or completely 
obscurell; with thr('e larg~', oval, closely approximated vlo'lltral cicntrice". 

'" Accordlnl: to Yllyssl~re (/70, p. 309), who examined specimens, this species should be 
assigned to the genus Stcntococtus. 
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illtermediate stage female,-So fur as known, in general resembling the adult 
femule, 

Lrzrva,-Elllptical In outline, relatively lurge in s;ze; derm membranous; 
antennne tive-segmented, the third and fifth segments long, the sensory setae 
not dcfiniteiy diffel'cntlnted; ll'gs fairly stout, the Sl'tne slender, clnw without 
detinite <Ipnticles, ulthough often roughened within nCllr tip, digitules not ex­
cee<l.ng npex of cluw; beak fnirly distinctly three-segmented, the busal u narrow 
coII II 1', the ul.ieal sensory setue numerous, acute at uplces; thorncic spiracles 
lUI'ge, with bur und single disk pore lit opening; abdominal spiracles much 
smuller, simple, each with enlnrged chamber and disk pore immediately adja­
cent; derm pores scatterell, relatively simple, not heavily chitinized, thOSe 
over IllO!:it of hOlly usually with six loculi, those next to spirncles and around 
1111111 opening with more, usuully with nine loculi; derm setae not very uban­
dunt, fnirly large, but varying considerably in length with the species, those 
1l10nl; lllargin IIIl'ger, the arrangement varying from only the upical puir 
greatly elongnted to u complete mnrginal series of very long setae; no derm 
spines developed; derm hull'S ubundunt, particularly dorsully, here in broad, 
tl'llnsvcrS(', hardly differentiuted bands, individuul hairs smull and slender; 
unlll tube short, fall'ly hellvily chitinlzed, and with chitilllzl'd prolollgntion or 
widening of inner end, without polygonul wax pores; with It single, large, 
me(llun, ci I'eu 1111' to o\'al, ventrul dcn trlx, 

A(lull TlllIlc.-Of thc usual elongate shape; size varying considerably with 
the species; npcx of head trlnngular in outline; antennue long, usually 
I.'qualillg or exceeding body in length, all segments beyond second trinodose 
and with three whorls Of 10llg setne, thIs condition often obscured in the ter­
minul segment, this last vlll'ying with the specics from as lOllg IlS to more than 
twice as long Ill; the prenl)ical; wing of the usual shllpe, but more elongate 
aud tapering more aplcally than is chnrncteristic for the Icerylni, with costal 
I11nrgin bright red or, more frequently, quite dllrk as is the remainder of the 
wing, with the basnl liiagonnl vein almost attaining the wing margin, and with 
two conspicuous dingonHi cleur lines j hulteres large, flattened, with about five 
IUl'g(', l'ul'Ycd, knobbed setue at npex of each; legs slender but stouter than in 
many other groups, the trochanter with two or more sensory pores on ellch 
fnce, the t bia /tnd tarslis with mnny blfurcnte setae, the anterior femur with 
tl .few to mHny such setae, claws without denticles, claw digitules approximating 
the upex of the claw j nbdonwn with membl'llnous dCI'm, except for an irregular 
chitinlzed pattern dorsnlly; margin of abdominul segments with two to six 
pnh's of t1eshy tnssels; penis slwath ll10re or less triangular in outlill(', either 
with sides neurly straight or more or less COnSI)lcuously constricted, with the 
IIpieai section becoming 1lI11'l'OW and eylindricnl, beuring sensory pores at apex 
lln<l smnll setne nlong margin; t1eshy penis bearing mnny hairs or slender 
SIlinl.'s lind, in a patch neur iIllJ('r end, slllull fimbriate plates; abdominal 
spiracles in seven pairs, tubular, openlng a circular collar or elongnte irregular 
silt; ollly the single, normally quadriloculnr, rarely trilocular or pentlllocular 
tyPC of disk pore present; dCI'm of body bearing slender setne only, those on 
abdomen ill trallSVl'rse bands, often abundant and rather long, 

Tho known distribution of the species definitely included here 
comprises the Manchurian subregion of the Palaeai'ctic region, and 
the Indian, Indo-Chinese, and Indo-Malayan subregions of the 
Oriental region, 

Between the extended and careful wOl,k of Kuwana (107, p. 19, 
87, 47) in Japan and notes on various Indian species, for example, 
those by Stebbing (161, 1), 144) Ilnd Maxwell-Lefroy (1129, p. 111), 
there is, compared with the knowledge of some other groups, a large 
amount of information available regarding the biology of these spe­
cies, So far as generalizations may be drawn from the s{:lecific details 
published, the members of the tribe have one generatlOn annually 
llnd nre 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 thllt the egg stage is very 
greatly extended, but through the hotter months of the yellr, and in 
thn.t the It(,tive growing season occurs during the winter and early 
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flPring months of the year. Thus, in general, the eggs hatch in 
November 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 egg stage. 

It has been found necessary to add to the long established genus 
Drosicha Walker two new genera, based respectively on adult female 
and on adult 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 generll. may be separated by the following keys: 

KEYS TO GENERA OF DROSICiIINI 

ADULT FEMALE 

u. Abuomlnal spiracles simple, that is, without a pore collar _________ Drosicha 
.aa. Abdolllinul spiracles each with a conspicuous pore collar _______ Drosichlella 

The adult female of the genus Drosichoides is unknown. 

:'DUI.T MAf.E 

a. 	Penis sheath strongly tapering, the apex produced Into a slendel', almost 

cylindrical style with rounded tip; apical antenual segmeut, while usu­

ally longer thnn prenpical, not more than one nnd 11 hnlf times ns long as
that segment _________________________________________________ Drosicha 

.a.a. Penis sheath much stouter, tapering gl"lldually to npex, not constricted; 
apicnl antennal segment conspicuously elongnted, more thnn twice length of preapical ______________________________________________ Drosichoides 

The adult male of Drosichiella is not certainly known. 

GENUS DROSICHIELLA MORRISON 

(PI. Ii, E, Ilnd figs. 80 Ilnd 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, M onophlebus tamfL1indus 
Green, has been selected as the genotype. 

GENEB.IC CHARACTEB.ISTICS 

Habit.-Presumably identical with that given for the tribe. 
Adult fcmale.-Closely resembling Drosicha in most characteristics; size 

medium to fnirly Inrge (8 to 14 mm. long) ; body elliptical; derm becoming 
quite definitely chitinized and yellow brown Itt maturity, with large circular I 

to oval areoles around the pores nnd the setli nnd hair bases; antennae eight­
-segmented, stout, the terminal longest, the sensory setae not conspicuously 
differentiated; legs stout, the trochanter with two pairs of sensory pores, 
the setae on the under side of femur, tibia, and tarsus quite stout to spine­
like, claw stout. length of digitules uncertain; benk conicnl, fairly distinctly 
three-segmented, the basal nnrrow, apex with about"16 sensory setne; thoracic 
spiracles lnrge, with n cluster or bnnd of disk pores at opening, abdominal 
spiracles In seven pairs, likewise relatively large, with a complete bimd of 
disk pores (numbl'ring from 11 to 30 in specimens examined) within the 
atrium of each; derm pores relatively simple, not conspicuousl~' developed or 
(!hitinized, numerous but less abundant than the hairs, appearance varying 
somewhnt, number of loculi varying from 3 (nne) to as many ns II, 4, 
5, and 6 occurring most frequently, the dorsal pores, in general, with fewer 
loculi than the ventrnl, those pores nssoclnted with the spiracles with the 
.greatest number of loculi; derm setne few, not large in median areas, 
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although larger than hairs, much larger along margin, the marginal clusters 
found in Drosicha represented only by isolated large setae; body hairs numer­
(IUS, varying in size individually and with the species, the dorsal averaging 

«====--

FIG, 80,-Drosichicl/a spp., ndult femnlcs: A, tcctollae outllne, opticnl section, X about 
;;; B, teetonae, nnni region, X 105; C, tamarillda, abdominlll spirncie, X 120; D, 
the same, X 230; E, tamarinda, leg, X 30; F, tamar/nda, antenna, X 60; G, 
tcctonae, abdominul spil'Rcle, X 230; H, tantarinda, beak, X 60; I, tamminda, 
section or dorsnl derm showing chitinization, X 00; J, tantarillda, sensory seta from 
benk apex, X 230; K, tamarillda, thoracic spiracie, X 00 

-1iistinctly shorter than the ventral, uU resembling those of Drosicha, although 
somewhat stouter and less attenuated toward apices; anal tube short, chiti­

.nized, with circular or distorted innel' end, and this more heavily chitinized 
71205-28-11 
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and bearing II ring of wax pores; with three lurge, closely associated ventral 
cicatrices us ill Drosiehu, 

No other stages are known; some one of the males that have been 
described, without aS50ciation with females, from India or Ceylon 
may possibly represent a male of this genus, but no evidence show­
inO" this hus been produced. 

1'wo species included here, p/t,yllantlti (Green) (7'5, p. 1(9) from 
Ceylon and t{{;)IIG1'inda (Green) (66, p. 17') from ~nclin, have been 
l\SSOcinted together by Green (78, p, 338) on the busls of the presence 
of disk pores within the atrium of each abdominal spiracle, while the 
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FIG, 81.-Dl'osiclliclla spp" ndult females: A, tarnu!'illd/l, hulrs, dorsal (D) nnd ventral 
("J, X (l00; ll, t/llllll/'i""tt, setae, dormli (D) and "",ntral (v), X {i00: e, t/lmw';llda
buse or lal'j!est type marginal seta, X (150; D, l/h,llluuthi; dorsal (ll'ft) and ventral 
(right) ril'rm pores, X 1.vOO; 1", /Cllllal'iuda, dorsal derm pore, X l,flOO; F. tllrna­
,';ud(/, Hpimelllnr pore. X l,GOO; G. p/.yllauilli, dorsal derm pore, X l,GOO; H 
phll/llllltlli, ,"cntral dcrm pore, X l,flOO: r, lll1yll(/lIll1i, derm hah's, dorsal (n) allli 
"l'ntrnl (\'), X (l00; .T, /I/11II/tllIllIl, sptne. dorsnl (n) nnd ventral (v), X 600; K, 
tllmurilldtl, ,'cntrflI df'rm pores, X 1,liOO; I" tcclouae derm pore nNII' unlll opt'niug, 
'< 1,500: ;\{, In'tollfll', hah's, dorsnl (Il) find ventral (v), X 600; X, tC('/o/I(IC, sctal', 
<1(1r",.1 Ilurl \'enrrul, X GOO 

third i~ based on speC'imens that appeal' to have been regarded 
previously as representing one of these species, 

K~;Y TO S['F-CIES OF 1l1l0SICTITELr.A 

a. 	The gl'ent majoritr of the dlJl'snl disk POl'('s with nwre than four loculi; 
body huirs quite 10llg, mi<1dol'>:nl n\}out 72 /1, mi\ln'lItralnllout 98 !L, ratio
1 to 1,35____________________________________________/111111/(/01 I thi (Gr~n) 

(UI. The b'Tent majority of the dorsal disk pores qUlHlrilnClllar; hod)' hairs 
shortel', middorslli hllnll~' more than 3li /1, midvclltl'al lInl'clly more than 
5ri /1. 

b, About 25 to 30 IJmltiloculnr disk pores within the II trill III of' ('ncll ab­
dominal spirncle~ middor!':al hail'f' nhollt 35 /1. midvelltrnl huil:s about 
1)5 /1, rntio 1 to 1.0__________________________________ tee/cnwe Morrison 
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1Ib, About 12 to 18 multilocular llisk pores within the atrium of eacb ab­
lluminul spirucle; millllol'S:11 hllirs about 24 Jf., midwntrnl huirs aboul 
50/l, I'utio 1 to 2----_____________________________ ttlmarillda (Green) 

GElNt:S DROSICIIA 'VAI.KElt 

(l'l~, 5, l~, nnd 6, A, nnd figs, S2, S3, 84, 85, nnd 86) 

This genus was established by 'Walker (171, p, 300) in 1858, at 
which time only a single species, conil'alte1l8 'V:llker, was included, 
The original specimen of this species has recently been redescribed by 
Green (75,1),1(/8) in suflicient detail to demonstmte clearly its nature 
and its relationships, From this description and from a study of a 
considerable series of species from eastern a ud southeastern Asia and 
adjacent areas it is evident that the genus forms It legitimate natUl"al 
group nt present known to o,cqn' only in these regions, 

Some synollyms of DroslCha have been erected, These include 
Cockerellella MacGillivrny (119, p, 7'1), l·stablished with the illono-
1)/tlebul1uJ tOtL'llselldi of Cockerell us type; Greeniella .MacGillivray 
(119, 1), 70), subsequently replaced by Greenucoccus MacGillivray 
(119, 1), 474), with llfonoplJ.ebu.s stebbingi-i Stebbing as type; und 
Wrarnjicoccus Kuwllna (107, p, 7) with jl. cOl'p"ulentus KuwRl1a us 
the type, 

GE~EltlC CIIAIIAGTEltlSTICS 

I1u/Jit,-As gi\'NI for the tribe, 
Adult fa/lll/le,-Hody morc 01' less covered by secretion, but this not conceal. 

illg it, t'lliJlticnl in uutline, length vllrying grenlly, range from as little liS 7 to 
as mut'll as In Illlll,; de1'ln I'emuining llIelllbrltlllHlS or hecoming somewhat chitin­
i;w!\ fwd yellowish at maturity; antennae llormlllly eight-segmented to nlne­
segmented, sl'ont, terminal S('gment elongated, each !'('glllent bcal'ing numerous 
fuirly stout setlle, the sensory tnlC not definitely ditTt.'I'('ntiated i legs stout, the 
low<'r faee;:; of t ibill !lllll tUI'sm; HIIII, to sOllie extent, of the felllUl', bearing 
stout, spinelike Retue, ('ill\\' stout, cm'yetl, no definite denticles, but inner fllce 
orren l'oug-hem'II, eln w digitnles st'ont lit hnse, tapering to slender IIcute tillS, not 
n!i"aining' Ilpex oe claw; beak mtllCt' elongllte conical, nppellring faidy <lis­
tillctl~· thl'ee-Rl'gmented, lhe sensory setae nt IIllex tapering to blunted lJolnts; 
thoracic ~[!irllc:les iarge, with bar and II few pores near mouth; Ilbdominal 
spiracles in seven )lairs, placed within the 1II11rgili dorsally, simple, ellch a short 
cyliJl(Il'ical tube at the opening with a morC' or less expallded inner end; denn 
pores of onc simple disk tYlll' (!Illy, wilh frOm lin! to se\'eli loculi, fairly ;I!.mlldant 
Imt not crowded both !ltm;nlly anti YenLraliy, in genet':ll lurger Yentraliy, par­
ticularly in the gl'nital I'(';rion, nnd some here with more locnli; llerm without: 
spines; with st·tae of modcmle size oYer the surface, the::;e hecoming relat!I'ely 
Y('I'~' ltll'g(' und cQn;:vit'UOus al.ong bo!ly margill; usually with "cry numerous, 
Itlmo:ll lliWIlYli ('111'\'('11, huh',; distrihuted netu'ly ulliformly ovcr the botly, Rome' 
t:im("l'. Ilee(ll'{lill;r 10 the Rl\ecieH, Illore or le,;:s nlmndnnt antI larger or fc'llIalier 
dOI''''llllr I hllll \'entrtLlly; tWill olJt!niug simpie, surrountIed by n dellse cluster of 
hail'S nll(l s<!tlle, !lnal tube short, hcal'ily chitillizcd at the iuner end, the chitin­
iZl'{1 pOI'tion mnialiy taking the COl'ln of a U,shav~>(l or V-shaped yuke open an­
tl'rilorly or cloHcll hy CI'OSS ('hitinizlltiou, 11 singlc, sometimes incomplete row o~ 
p(jI~'gonllL wux pores probably retained in ali species, but often completely ob­
scure!l by the hpll\'y c'hitinization; with three lllrge, oVIII,.ventral cicatrices 
IJlll('ell close together behind genitlll opening, often more or less completely 
ob::;cul'ed by 11 tIermlli. inYllginatioll at I'he lloint of occurrence, 

LIII'l:tI.-o.e relntiyeiy large size, UI} to nelll'ly half u millimeter, elliptical; 
derm membrllllOus; nntennue Ii,'e'segmented, the third and lust longer, an­
tennnI setlle Yllrying from short to 101lg; legs stout, the setue long and slender, 
claw with one or more dentldes, cllll\' <1igltules short at base, tapering; apices 
1II0r~ 01' less distinctly knobbed, uPllroaching the claw apex; beak long or short 
('onicnl, 1II01'e or less obviousiy three,segmented, ba!)1l1 collar narrow, apical sen­
sory setnc acute or rOIllHled at tips; thoracic spirncles with bar and usually 
With olle IlQre at opcnillg; abdomintll slliracles much smaller, tubular, tbe open­
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ing of each with a disk pore immediately adjacent; derm !lisk pores of two 
sorts, one usunlly with six loculi, these scattered oyer the dorsal surface and 
the margin of tIle yentral surface, the other with from 8 to 11 loculi distributed 

C:DD 


FlU. 82.-Dros!cha spp., adult females: ,\, corpulcllta, outline, optical section, X 7.5;

B, corpulcnta, benk, X 60; C, stebbilluli, thoracic spiracle, X 60; D, stebbinUn, 

abdominnl spiracle, X 120; E, corplilet. ta, thoracic and abdominal spiracles, X 115; 

F, ma8kclll, legs, op:roslte faces, X 26.5; G, tcontrahens, antenna, X 60; H, 

maskclU, thoracic an abdominal spiracles, X 57.5; I, maskelll, abdominal spiracle,

X 33r.; J, cOI·plllenta, ventral cicatrices, X 60 


over the remainder of the venter and around the annl opening dorsally; body 
with numerous hairs in transverse rows ventrally, and with large marginal 
setae, typically in pairs, one larger, one smaller, at the margin of each seg­



CLASSIFICATION OF COCCID FA1\1ILY 1\[ARGARODIDAE 165 

mellt on which they occur, but the number of large marginal setae developed 
ranging froin the two aplcul pairs to a complete series, and the lengths rangIng 
from about two-tHths the body length to more than one amI a half times the 
body length; 1I11ul tube ,'ery short, chitinlzed, inner end in SOme species sug­
b"Csting the U-shnlle of the adult, in others cylindrical, with a ring of disk pores 
outsIde the openIng proper but no wax pores retained at the inner end; with a 
single. III1'ge, circular to o\'ul, Yentrlli eicatrix. 

,l(lult mil/c.-Of the usual elongate shape, nuked or with scanty grayish se­
cretion on IIbdomen und prothorax; apex of head triangular in outline; IIntennal 
segments beyond the second ellch with three distinct whorls of setue lind usuully 
distinctly trino(lose, thIs condition sometimes slightly obscured on the third 
SCb'lncnt and often lIIuch confused on the IIpical segment, this last slightly longer 

C~~H=====---~ 
@ I 

PIG. S3.-DI·oslclla spp., ndult femnles: A, I/Iaskcl/i, section of mldventrnl derm, X 220: 
11, 'contl'll/wlls, middorsnl seta, X 650; C, maskelli, derm pores, X 1,(;00; D. 
maskel/i, section of mlddors:tl derm, X 220; E, corpulenta, anal region, X 120: 
P, 'colltrahel/s, disk pore ncar unnl opening, X 1,280; G, tcontrahens, buse of largest 
type mnrglnul setll, X 6(;0; H, 'contr'a/IClI8, mldvcntrnl hulrs, X 6tiO: I, rcolltrahens, 
rui<l\'Clltral seta, X 6(;0; J, 'contra/leIl8, mlddorsnl hnlrB, X GaO 

than to half again as long as preapical; wing of the usual shape, quite dark 
In color, with u somewhat lighter costal border, with basal diagonal only devel­
oped, its apex closely approaching the wing margin and with the usual diagonal 
clear lines; halteres flattened, with several curved and knobbed apical setae; 
legs slender, but more substantial than in ,many other genern, the anterior 
femur nlwnys with a few to many bifurcate setae, claw slender, claw digitules 
very delicate at tips, hardly attaining claw apex; derm of abdomen memo 
branolls, but bellring dorsally a more or less distinctly marked pattern formed 
by il'reb'lllnr slightly chitinized and darkened areas, margins of abdominal seg­
ments, llumbering from the apical, bearing from two to six pllirs, more or less 
fully dC\'el<med, of long, fleshy tassels; penis sheath characteristic in shape, 
brOlld at bllse, stronglY tapering, the apiclII portion forming un almost parallel­
sided protuberance terminating in a rOllnded tip bearing sensory pores; ub­
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}"IO. 84.-Drosiclla clirpulcllta (except A, F, I, tllt'se D. muskelli) , larva: A, outline,
(Iorsnl lind Yentrll\. X 57.5; n, thornclc spiracle and nbdominal spiracle, X 650;
(', nbdominlll spirncle and adjacent disk pore, X 1,280; D, disk pore neur thoracic 
spirucle und nenl' IIllnl opening, X 1,280; 1!l, nnni nrea, X 330; F, dorsal derm 
port', X 1,500; G, dursnl and yentral derm pore, X 1,280; II beak, X 115; I, claw,
X 640; ,T, vcntral hair, X 650; K, Yentrnl setn, X 650; L, leg, X 115; 111, ventrnl 

cicatrix, X 165; N, bllse of largest type murglnul setn, X 650; 0, nntennn, X 115;
I>, dorsnl hairs, X 650; Q, dorsal seta, X 650 
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dominal spirncles simple, short tubular, mostly well developed und obvious, 
in seven pairs; only u single pore type present, this quadrilocular disk; head llnd 
npex of abdomen, sometimes at least, bearing tiny tubercles, remainder of body 
with slender setae only, these varying much in size. 

The species that have been included in this genus, on the basis of 
the mutel'jal available for study, appear to fall more or less naturuUy 
into two groups, chiefly throu~h their geographical distribution. 
Unfortunately, these groups, agam on the basis of the available study 
material, do 110t offer nny very clear-cut, tangible key characters by 
which they may be definitely separated on morphological grounds. 

No larvae from any of the Indiun species have been availuble for 
examill!ttion, und the lUl'vul segregation is therefore uncertain. 

~c . -"-"0 

~·IO. 85.-Dr08icha fcontraholl8, adult male: A. apex of abdomen, dorsal, X 60; B, 
penis sbeath, ventral, X 120; C, abdominal spiracle, X 1,500 

GROUP 1. SPECIES OF TilE PALAEARCTIO REGION, MANOIlURIAN SUBREGION 

The species included here are oontrahens (Walker) (171, p. 306), 
oorpulenta (Kllwana) (102, p . .46), hotIJardi (Kuwana) (107, p . .40), 
and pinicola (Kuwana) (107, p. iZ9). The adult females, and indeed 
all .stnges of these species, are extremely difficult to separate, and 
precise key characters for such sepal'ution hu ve not as yet been dis­
covered. The very detailed and el;tborutely illustrated work by 
Kuwuna (107) on the three J upnnese species is so full that no attempt 
is mude here to add to its treatment. No specimens certainly identical 
with oontrahens ("Walker) have been examined, although specimens 
received ft'om Peking, China, and agreeing very well with Green's 
(75, p. 168) redescription of this species have been studied. These 



168 TEOHNICAL BULLETIN 52, U. S. DEPT. OF AGRICULTURE 

are evidently closely related to D. cOl'pulenta (Kuwana). Unfor­
tunately no larvae of this Chinese species are available; this stage 
might supply a key indicating the closeness of this relationship. 

FIG. 86.-Drosicila !cOPli"ullCII8, adult male: A, heat!, <lorsal, X 60; B, derm pores,

dorsnl, X 1,000; C, wing, X 17.0; D, antenna, X 30; E. leg, X 30; F, third antennal 

segment, X 50; G, (lerm pores, ventral. X 1,500; H. tarsus nnd clnw, X 60; I,

abdominal setae, ventrnl (v) an<l dorsni (0), X 6UO; 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. 



• 

, 

CLASSIFICATION OF COCCID FAMILY MARGARODIDAE 169 

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 Drosic1ta. Species of Group 1 

Adillt MaZe 

a. 	Large setae of third antennal segment arranged III rather definite trans­
verse l'OWS; basal third of segment dorsally with a number of small setne. 

b. Smail setae at base of third segment dorsally arranged in a loose
ciuster________________________________________ fcon/rahe1ts 'Valkel' 

bb. Small setae at lJase of third segment dorsally arranged in a fairly
definite transverse row______________________Col'li!'.lenta. (Kuwana) 

·aa. I ..arge setae of third antennal segment, while definitely grouped in three 
regions, .not arranged in any distinct transverse rows. 

o. 	 BlfUl'cate setae "el'y few on anterior femora (perhaps not more 
than three on each) ; antennae, legs, and botly relatively stout; 
penultimate pair of marginal tassels short and stout 
__________... _______________________________ pinioola (Kuwana) 

00. 	Bifurcate setae more numerous (around one dozen or more) ; anten­
nae, legs, and body relatively slender; penultimate pair of 
marginal tassels slender, proportionately llluch Ion gel' 
__________________________________________howardi (Kuwana) 

mtOup 2. SPEOIES OF THE ORIENTAL REGION 

The included species, valid or otherwise, are: benguetensis (Cock­
·erell) (33, p. 1235) (male only known), burm,eisteri Westwood (1'm, 
,p. 1212), daZbergiae Stebbing (160, p. 142), Zeackii Westwood (1712, p. 
1212) , lieMll.&ides Cockerell (129, p. 1412) (= t()11J1I8enai) , luzQT/,iafJ, 
(Cockerell) (36,1" 33.4) (=townsendi), mamgiferae Green, in Steb­
bing (160, p. 3312), 1naskelli Cockerell (126, p. 717) (larva only posi­
tively known), oetoca.udata Green (66, p. 16) (=mangiferae) , palo;.. 
vanica Cockerell (33, p. 1235) (male only known), ph'r/l,ippi;nen.tJis 
(Green) (77, p. 1) (male only known) (=townsendi), quadricau­

·<latus Green (65, p . .43.4), saundersii Westwood (1712, p. 9393), stebbingii 
Stebbing (lBO, p.135), to'Wr/..'lendi Cockerell (127, p.1127), and variega­
.tU8 Green (65, p. 433). 

Of all these, the larva of to<wn~eJftdi only has been studied. Au­
ihentic adult females of dnlbergiae, mangifcrae, octocaudata (=man­
:giferae), stebbingU, and toW1l8endi have been examined. Authentic 
:adult males of benguetensis, dalbe1'giae, luzonica, oatocaJUdata, pala­
va.nica, pnilippine1l8is, and stebbin(Jii have been available. -

As in the northern group of these species, 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 Drosicha Species of Group 1) 

Adult Female 

-a. Body appearing uniformly broadly elliptical, least length-width ratio 1 to 
0.7, average about 1 to 0.75; rlorsal and ventral huirs slllall and short as 
in stebbinllii, middorsal about 121', midyent1'll1 about 281' i Philippine
Islands____________________________ _____________ (Cockerell)t(fwn.~e1ldi 

·aa. Body appearing more elongate-elliptical, highest length-width ratio 1 to 0.65, 
this attained through swelling of some segments beyond uniform body 
outline, average ratio about 1 to 0.58 i dorsal and ventral hairs varying; 
India. 

·11. Body hairs actually and. relatively small, middorsal about 17-18 1', mid­
ventral about 321'; India on Slloreu_____________stebbinuii (Stebbing) 
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bb. Body hah's much larger, middorsal about 35/L up to SO/L or more, mid­
ventl'al fl'om about 65/L to 100,/L 01' more. 
c. 	Body hairs of moderate length, middorsal 35/L to 40/L, midventral 

78fL to 93/L. but marginal long, about nO/L to 115/L, the larger mar­
ginal hairs therefore about three times the length of the Ilverage
dorsal ones_______________________________dalbc/·u;.ae (Stebbing) 

cc. 	Body huirs longer, middorsal minimum about 45/L,. midventral mini­
mum about 74p., marginal maximum about 111/L, the larger mar­
ginal not more than twice the length of the average mid­
dor8nL____________________________________ 111 allgifel'lle (Green) 

(oc/ocaudata Green a 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 Ma/e 

a. Abdomen with two pairs of well-developed marginal tassels. 
b. Apical marginul tassel about 1.14 mm. long, preupicul correspondingly 

elongute _______________________________________ 'l.'IlricUII t /III ( Green) 
bb. Apical murginul tassel ubout 0.(; mm. long, preapical about 0.36 mm.

long ______________________________________ q /wdric(I/ldllt 1t8 (Green) 
aa. Abdomen with more than two pairs of well-developed marginal tassels. 

e. 111diull species. 
d. 	 Pellis sheath,.reilith-ely short, eXllullded anterior portion nur­

row, corners of unterior end roullded, not at all anb'1tlate, 
constL'lcted upical section relutively and uetually stout; with 
three pairs of marginal tussels________stebbiIlUii (Stebbing) 

dd. 	Penis sheath more elongate, expanded portion broader, the 
corners of the anterior end tending to be rather distinctly 
angulate, constricted upicul portion relath-ely much Ilnd 
IIctuully somewhut more HlclI(ler; with more thun three 
pairs of marginul tassels (some individual examples appar­
ently an exception to this). 

e. 	Third unten\lul segment with about 36 setae in the inter­
mediate whorl; abdomen with four puirs of tllsseh;, the 
ullterior long; bifurcute setue on anterior femora about
40 to 45________________________(ZalllerUiae (Stebbing) 

ee. Third untennal segment with IIround 20 to 28 setue in the 
intermediute whorl, tussels yurying; bifurcate setae 
vurying. 
t. 	Third antennal segment with about 25 to 28 setae in 

the intermediate ",1101'1; lIbclomen with fonr or five 
pUil's of tassels, the anterior pair, when in four 
puirs, well developed Ilnd elongate; bifUl'cute setue 
on anterior femora about 45 to 55. 

'leachii (Westwood)
ft. Third Ilntf:'lInal segment with about 20 setue ill the 

intermediute whorl; abdomen with four pairs of 
tassels, the llllterior (juite short; bifurcate setae on 
anterior femorll about 30 to 35__lIuIIIuiferae (Green) 

(oetocalt(iata Green a synonym) 
ce. Phillppine species. 

U. 	 Abdomen with six vail'S of marginal tussels (not 
fiYe PU'l'S liS ,;tllted ill origil1al descrip­
tion) _____________________pala1:unica Cockerell 

uu. Abdomen with not more than four pull's of mar­
ginal tassels. 
h. 	Anterior puir of tassels rellltiyel~' long and 

conspicllolls; all tassels fairll' evidently 
chitinized, blackish in color (luzoniea Cock­
erell is a synonym) __t01oll.~cl!di, (Cockerell) 

lilt. 	Anterior pair of tnssels relntively short, in­
conHpicuous; tassels not chitinized or bluck­

t • lsh _________________bellulletcllsi.s Cockerell 

~ 

~ 

• 
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GENUS DIIOSIClIOIll~S ~IORRISON 

(PI. 6, B, and figs. 87 and 88) 

The writer recently erected this genus (136, p. 106) £0[' the recep­
tion of two interesting East Indian male coccids, 

h'lo. 87.-Dro,~i£'I"'i(/C8 IIIIt'mntoptcra, adult mall': A, bnlter, X 60: B, bead, dorsal, 
X 26.[,; C, tu1i<'rdl' on head. X 6;;0: D. llntenna, X 12; E. third antennal seg­
ment, X 30; F, audominnl disk pore, X l,uOO; G, wing, X 7.0; H, abdominal setae, 
d(!I'~lIl (0) lind ventl'tll (,.), X tlGO 

GENERIC CllAII.o\CTERISTICR 
JIa Ilit.-T; neertu in. 
Adlllt II/alc.-Of the usuul elongate shupe; size lnrge, resembling Dt'osicha 

in general appearunce; head triangular in outline nnteriorly, the ycntrv.l face 
of this portion with small tubercles; untennae longer than body proper, each 
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segment beyond second with thr~ whorls of long setae, nplcal segment twice 
us long I1S preaplcl11; wings much as in Drosichl1, the basal diagonal vein nearly 
attaining the wiug margins, but with the broad costal area bright red in color; 
llI1lteres with several long, curved, knobbed setae at apices; anterior femora 
with biful'cate setae, each trochanter with se.eral sensory pores j apex of 
abdomen with ;;everal (thr~ puirs) long fleshy tassels; abdomen with h'ans­
verse bands of slender setae amI of quadrilocular disk pores; abdominai 
s}Jirnelcs in seven pairs, not with definite circular chitlnized collar, but each 
with un irregularly chitinized tube with the opening almost slitlike nnd bearing 
one or IlIon! coni<'al teeth; penis sheath stout conical, apex bluntly rounded, 
hardly constricted before the apex, in contrast to Drosicha, and cleft ventrally 
to the slightly notcheu 11 Jlex. 

No other stages of any speci('s of this genus arc known. 

FlO. 88.-Drosichoidc8 "aematoptera, adult male: A, posterior apex of abdomen, dorsal. 
X 12; B, npex of tarsus and clnw, X 60; C, leg! X 17.5; D, penis shenth, ventral,
X 60; E, spine from penis, X 650; F, abdomina 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 generic 
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, haematoptel'a (Cockerell) (34) from 
Borneo, and sang1linea (Cockerell) (393) from Palawan Island, have 
been separated in II key given by Professor Cockerell in the first paper 
cited. The differences .in color and size between these, to which 
Cockerell calls attention in this key, certainly are plainly evident in 
the type speCill1(,T"5; no definite morphological differences, which 
would ser,'e to di;lerentiate the two species sharply, can be dis­
cerned in the unmounted type specimens. 
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TRIBE ~IONOPllU;8ULlNl MORRISON 

This tribe has been erected (i36, p. 106) for the two Australian 
genel'll Monophlebulus and N'odulicoccus, which, from our present 
limited knowledge, seem to f01'l11 It natural group within the sub­
family )fonophlebinae. 

TIlIllAL CHAICACTEIIIBTI('S 

J£ubif.-Lh·ing during the growing l,c.'jod exposed on the bark or branches 
(If the host, or beneath the luose bark of the host, or, 'rarely, beneath the ground 
~'n ! he roots of the host; probably always secl'eting a quantity of white fluffy 
matter at oviposition, 

"Ldltlt fcmalc,-llody ellipticnl, length range extensh-e (7 to 22 mm,) ; derm 
m('mbl'llnous to mOl'e or less chitinized; Hntcnnae seven-segmented to niuc-seg­
mented, 110t unusuul; legs stout, mostly with spinelike setae beneath, no claw 
dt'nlicles, digitull's not exceeding claw apex, pointed at tips; beak small, stout 
conit'al, indetlnitcly two-segmented, the apical sensory setae acute at tips; 
thoracic 1>1'iracle::; stout, with bar and cluster of disk pores at opening; abdominal 
in seven puirs, much slllaHer, tubular with ring or collar of I;lisk pores around 
opening; derm pores of the ordinary multilocular disk type, flat, trilocular; 
I]uudrilocular, 01' quinqueloculnr, some species in addition with large trilocular 
tubular llores \\'ith deeply invaginated centers; derm bearing 1>pines, hairs, 
and ~etac, these all showing evident nlriation in shape, size, and abundance; 
IInal tube with a band of polygonal wax pores at inner end, the derm area 
at!jncent to the opening with the dermal uppendages specially grouped or not; 
\'('ntl'lll cicatrices varying, either very numerous and in transverse segmental 
rOws or in a siu:;)e curved row behind the genital opening, but in any case 
without a median posterior oue. 

Prc(/(lll/t {cma/c,-In general resembling the adult rather closely, 
La/'r;II,-SllItpe more or less elongate elliptical; derm membranous; antennae 

fh-e-se~lI\ellted; legs slclldet', not unusual, claw irregular'll' faintly denticulate, 
di!;i! nl(l,; Ilot l'xcl'ediug apex of claw, pointed at tips; beak small, very stout 
conical, inllefinitely t\\'o-~eglllentcd, the apical sensory setae acute at tips; 
thoracic spiracles IIll'ge, with bar; abdominal very mucll smaller, without pores, 
!<imple tubular; <Ierm porcs including a slllall trilocular and a small multilocular 
llh"k lytle n 11(1, ill one gellus at least, a large trilocuklr tubular, deeply invag­
inated type; hotly with stout spines of varying shapes dorsall~- and laterally 
allli with f'etae, with only a single pair of apical setae differentiatcd; anal 
tube with a bnllll of wax pores at its inner eud and a circle of disk pores near 
the opening; lateral ,"cntml cicatrices only present, the median lacking,'" 

_Adlllt male (based 011 rel}resentatiYes of only one genus),-Bouy elongate, 
II11CX of IW:1l1 trillllgulllr in outline; antennae lO-segmented, each segment beyond 
secont! bearing l \\'0 whoris of long setae, apical distinctly longer than others; 
legs slendcr, nutl'l'ior femorn without bifurcate setae; wings somewhat narrowed, 
baslll diagonal ,-ein short, not npproaching the wing margin; halteres elongate, 
with sevcml CUl'\'ed setlle at apic('s; apex of abdomen with one or more pairs 
of fle~hy marginnl tfls~els find with the margins of other abdomina.l segments 
protruding more or l(1)s conspicuously; penis sheath long conical, tapering 
gradually to apex, not sharply constricted; with seven pairs of abdominal 
!'piracles, the tllltcrior poorly devcloped; only the usual quadrilocular (or 
trilocular) type of derm pore pre:sent. 

The known distribution of the species definitely included here 
(,OYCr's only the Australian Continent and so only the .Australian sub­
rcgion of the Austrnlasian region_ 

r.rhere is no infol'mntion amilable regarding the biolo.!!y of the 
included species. :Maskell's experience (1f24, p . .48, 51) ,~ith adult 
females of i.lloilOpldeb1ll1l8 CNl1vfo'rcli forwarded to him in a living 
condition from Australia suggests that there might be a two-year 

'" '.rllis lIIay Pl'O\-C in~orrect, liS the condition iui the Illrvll of Nodulicoccus Clln !lot be 
dct~rlllillcd (1'0111 the llYailab!e IIIl1tel'llIl, 
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cycle with thcsc spedes, although it seems more probable that there is 
normaU", one !!cnerntion ycad", with ovcrwinterinlT in the elTO' staITe 

J "". J 	 o""n t:!.
Two genera are mcluded here, Monophlebulus Cockerell and N oduli­

coccus Morrison. '.rhe different stnges of these, so far as h"1l0Wn may 
be separated by the following keys: ' , 

KEYS 	 TO GE:,\ElL-\ m' i\[O:'\Ol'lILEBULIN[ 

,\/JULT FEllALE 

u, Yeutl'lll cicutrices !'llllull, very uumerous, iu veutral transverse rows on the 
IIbdominal segments und often on the thorax und head; unal opening 
not surrounded by a eollal' of small, closely set hairs; deI'm usually with 
some 	huge tubulm' triloculur pores with deeply invaginutcd ('t;'uters !n 
udditiol1 to the nsnul t.ypcs of disk pores _________________ Monollhlebulus 

aa. Ventral cicutrices sOmewhat lurger, relatively very few, ut most in a 
single curved row behind genital opening; anal opening surrounded 
hy a colllll' of slllull, cloHely S2t haiL's; large trilocular tublliur POI't;'S
llleking ------------------________________________________Nollulicoccus 

LA ltv.'\. 

u. 	Dorsully and at margins with longitudinul rows of rather stout spines; margin

with u single row of large triloculnr tubular pOI·l'!!________l\{onophlehulus 


uu. 	Dorsally and at lllargins with numerous bllttonlike or fiugerlike tuber­
cular spines not in definite rows; no large b'i!ocu!ar tubular por(>s
aloug mal'gi n _____________________________________________.Nodlllicoccus 

The adult male stage of Noclulicoccus is not known. 

GENUS ~IONOPIILElIULUS COCKEREr;r. 

(PI. 0, C, nnd figs. 89, 90, !n, 92, nnp (3) 

This genuti was established by Cockerell (~3, p. 933; 934) in 1902 
for the reception of monophlebine coccids having seven-segmented 
antennne in the adult female. 'While the basis for the erection of the 
genus is worthless taxonomically, the unit itself is a natural and 
a vnlid one. 

GENERIC CHARACTERISTICS 

Hubit.-As ,~h'en for the tribe. 
A.dl/It felllll/e.-Elongatc ellipticfii, covered with more or less loose white 

secr(~tion u~ually containing numerous glassy threads; antennae seven-segmented 
to nine-I:'egmented, tapering, terminal longest; legs well developed, stout, 
the tarsu;., tibia, anll, in some species, the femur, beuring numbers of stout 
Sllinelikt~ ~l'tal', these less rle\·l'loped in one species; beak indistinctly two­
s!'gmented, short find stout, apicul sensory setae pointed at tips; thoracic 
spil'llcles large; ahdomlnal Sl)iracles in seven pairs, cylindrical, and each with 
a clustt'r of pores around the opening; derm usually with lurge tubular tri ­
locular ducts (re;.ponsible for: the glassy threads of the secretion), with one to 
three sorts of multiloculur disk pores, these usually different llorsally amI 
ventrally, and at lea;:;t one sort relatively abundant; with scattered, long, 
slender setue set in conical bases, vurying greatly in size hut large!;t along 
body margin; u>'lIully with ,elT numerous, closely crowded, long tapering, 
sharply pointed hairs, relati.ely few in one species, these hairs usually largest 
along body margin; with or without lanceolate or cylindrical spines; anal tube 
with a hellYY bund of polygonai wnx porI'S lit its inner end; ventral eicutrices 
small, circular, very numt'rous, arranged in transverse rows across the nbdomi­
nal segments anterior to the genital opening. 

Pread,,/t (emalc.-In gellcral resembling the adult rather closely. 
Larva.-Elongute cllipticnl; antennae five-segm~nted; legs normal, slender, 

ciaw with one prollounced and one or two obscure denUcies, cluw lligitules 

I 
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~=====~-------o 
FlO. 8!l.-Monovlilcb"IIIB c/'alOfordi, adult female: A, outline, opticnl section, X 4 i B, 

nntenna, X 57.5 i C, section of ventral abdomlnlll del'ID, X. 220 i D, thoracic nnd 
abdominal spiracles, X 57.ti i E, Ilbdominnl splrllcle, X 220 i F, bllse of Illrgcst type
mllrglnlll seta, X 6tiO i G, benk, X 60 i II, leg, X ti7.5 i I, Ilnul tube, X 60, with 
detnll of polygonal wnx pores, X 230; J, section of ventral derm, X 220, with detail 
of sPinel X 640: K, mnrglnal seta base, X 650; L, section of margiual derm, X 220, 
with de nil of spine, X 640; 1\1, section of dorsal derm, X 220, with detail of spine,
X 640; N, small portIon of olle row of \'elltral cicatrices, X 57.5; 0, dorsal hnir, 
X (jijO 
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hairlike; number of !>pirucles as in adult, but these without pore;; and the· 
contrnst in sil'.e between thoracic and abdominal mudl more pronounced; derm. 
with a margirml row of 13 to 14 pair!> of large tl'ilocular tubl\lllr pores, and. 
with disk pores in longitudinal rows; with longitudinal bands of stout, cylindri­
calor lallceolnte spines and wUh similal' rows of slendel' setae; nllal tube. 
with a collar of wux pores at inner end und a ring of disk pores Ilt opening;.
with fOUl' puirs of smull, circular, ventral cicatrices. 

Adult tn(llc.-Elongatc, parallel-sided; apex of head triangular in outline;. 
antennae 10-segmented, each segment beyond tlle second with two whor'ls of 
101lg" setae, upical segmeut distinctly but not conspicuously 10llgcr than pre­
ceding; Icgs slender,. without bifurcate setne on the anterior femora, t1le8e' 
ptesent on all tibiae and tarsi, claw without distinct denUcles, digitules not. 
exceeding apex, acute Ilt tips; wing somewhat nllrrowed, the basal diagonal. 
vein .not approaching the margin; )lUltcl'es elongate, with three to six curved 
I;l1tae at apex of euch; apex of abdomen with at least one und usunlly more. 

FIG, !JO,-Jfonol,h/cblllIl8 spp" adult females: lIultilocular disk pores, nil X 1.500, A., 
C'rolO{OI'di, long tIlbulur trlloculnr, surfnce und section; n, pi/osio,., lIlultilocular 
In,'uglnnted, surfllce lind section; C, crmo{OI'di, multlloculat' disk, surfuce lind sec­
tlon; U, pilosior, s!lrfac~, sume pore at two le\'els, showing \'uriatloll in IIppcarance;
E, COlllpcrel, surfnce, showing three \,llrlctj~5 

pairs of well deyeloped marginal tnssels, and with· the margins of the ante­
penultimate and even of other anterior segments more or less protruding;' 
penis sheath nearly uniformly conical, not suddeIlly constricted; nenr apex;: 
with seven pairs of abdominal spiracles, the last two or three each, with well, 
defined colinI' lit opening, the remainder poorly dc\'cloped, hardly more thnn. 
slits in the siue of the nbdomen; der1l1 pores of the quadrilocullll: disk t~'pe. 

On the basis of our present knowledge, the genus is exclusi\'ely 
Australian in its geographic distribution. 

S othing is known in detail regarding the life history of the. 
included species. 

Fi\'e species in aJl have been assigned to this genus. These haye­
been figured llnd described in some detail and separated by a. ke~;. 
not repeated here, included in a· recent paper (138, p. 6). 
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G~:Nl'S NODULICOCCUB MORRIBOX 

(PI. G, D, and IIgs. 94 Ilnd ll5) 

This genus was only recently established by the writer (138~ p. 19) 
for the species described by .Maskell as illonopltlebus (;rawfol'di
variety let-i8. 

~H 
o 

o 
M o oo 

FlO. llL-J[OIlOplllcbllllls crOlcfol"t1i (except G), lan-n: .A, outline. (Iorsnl and vcntrnl, 
X [)7J;; l~, anlennu, X l1n; C. marginal tubUJUl' pore, X 1,500: D, anul tube,
>: 3:35, with d('tail of poly~onal wax pores, X 1.000; E, pore .from nnnl tnbp,
X 1,500; F, b~ak, X 115; G, .1£. (IISCIIS, leg, X 115; II, tboracic and abdomina)
splrucl ...s. X 460; I, claw, X 640; .r, abdominal spiracle, X 1,500; K, disk pore, 
:.;. I,GOO; L, portion of <lor8ul derm, X 500; lI.I, ventrnl cicatrices, X 3:30 

GENl."1UC CliAltACTERIBTICS 

Ila.bil.-t;ncertain, probably as given for the tribe. 
~llllll1 {e/l/ale.-O\·al flnd bronilcl: behind to elliptical; derrn memhrnnollS tH 

distinctly chitlnlzed and areolated; antennae nine-segmented, tapering strongly; 
ll'gs normal, stout, the setae on the under side of the parts spinelike; beak 
incompletely two-segmented; with two thoracic and seven abdominal pairs oJ: 

7J 20G-28--12 
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spiracles, the former with a cluster of pores at opening of each, the latter 
with n Imnd of pores around opening of each; derm pores of two sorts, trian­
gular and Illultilocular disk with triangular 01' oval centers; derm with very 
stout, l'OIlJHled, conical spines dOl'saliy and somewhat longer and more slender 
spines with rounded tips laterally ·alld ventml!y; derm setue of two sorts, stout, 
tapering hilt with hluntly rounded tips, not ,-ery long, and normal, Slender, 
tapering, ncute setue; annl tube short, with Ii hund of polygonal wax pores at 
inner end und a ban!! of smull hah's Ilt I1lleuing and with u circle of mueh larger 

A 

FO: ~ 
~--===----------"'G . ~ 


FlO. 02.-.Ifol/()/llIlcIJUI1I8 fC"o,cfonli (exc('pt E), ndult mille: A, npex 'or n\}{Jomen, X 00; 
B, Jl~nl~ SIll'lIth, X 120; C, posterior uhtlumlnnl splrnt'ie, X oao; D, anterior nbtlomlnni 
spll':lci,', X 5:10; I~, .If. compe"eI, IIbdomlnnl disk pure, X 1,500; I", IIbdomlnul hnlr, 
X 000; G, IIbdonrinnl seW, X (joO 

hairs outside of these; ventral dcatrices intermediate in number, arranged in 
a scmicircle, the median lacking. 

Larva.,-Elongate; antennae th'e-segmented; legs slender, cluw irregularly 
slightly denticulute within, digitules not exceeding apex of claw; beak stout 
conical, segmentution unceI'taiu; all spiracles uncertain; derm pores dorsally 
trilocular dh;k, arounrl unul opening multiloculur disk, ventrally uncertuin; 
body spines numerous, developed dorslllly Us smull buttonllke or mushroomlike 

http:AGRICULTU.RE
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tubercles, laterally as fingerllke tubercles; annl tube with a bam] of irregular 
wax pores at .inner ent! aud a circle or disk pOl'es near opening; ventral 
cicatrlccs Illlccrtuin, apparently without a medl:m cicatrix. • 

This genlls is likewise, so far as known, exclusively Austmlian in 
its geogrnphicnl distribution. 

FIG. !)3.-JIoIIOII1Jlebllllls rcraw(onli (except Band el. adult mille: A. wing, X 12; B, 
COI1lJIC/'cl, blliter, X lUi; C, compere!, hend, X 57.5; D, third nntennni segment, X 120; 
E. ClllW, X 120; F, It,'g, X :10; G, IIntenna. X 30 

Nothing is known regarding the details of the life history of the 
genotype. 

TRIBE LLAVEIINI MORRISON 

This tribe was recently established (136, p. 106) for the reception 
of three N eotropical genera. 
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FIG. !H.-:Yo(llll·iC<lL'QII.~ ICliO'. adult female: A. outline. optical section. X 7.5: B. denn 

pore, X 1,500; C. antenna. X GO; D. section ot ,cntral derm, X 220.; E, beak. X 60;
F, nnal nren. X 57.5; G, thoracic and abdominal spiracles. X 115; H, section at dorsnl 
d(-l'lIl, X 2:!O; I, leg. X 57.5; J, derm sl)ines and sct.'l, X 640; K, \'entral cicatrices, 
X 30; L, disk pore, X 1,500; )1, spines and setae, X 640; N, disk pore, X 1,500 
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TRIDAL CnAR<\CTERISTICS 

HabU.-Livlng· exposed on the host plant during the growing period; secret­
ing a mass of cottony Dlatter forming a loose ovisac at oviposition time. 

Ad.lllt (emalc."-Body elliptical; deI'm membranous; antennae 9-segmented 
to ll-segmented, tapering Ilistinctly from base to apex; legs stout, the parts 
with more or less Ilistillct spinelike setae beneath, claw stont, digitnles lIot 
swollen, nt apices; beak stout conical, two-sel,,"mente£1, perhaps wanting occasion­
ally; thorllcic spirncles large, with bl.'ond bar and loose cluster of lieI'm pores at 
opening; niJ(lomlnal spiracles much smaller, in se'len pairs, simple, short tubu­
1111', murglnal; liei'm pores of one generlll type, this multilocular dis!>, with the 
size val'ying somewhat, the number of loculi varying considerably, range from 
aliout !) to 16, lind the centers varying from circular through elongate oval, tri­
allgnillr, trilocular, to as much as quinquelocular; lIeI'm bearing setae, hairs, and 
spines In \'luoying numbcrs, or only setae llnd hairs; allal tube with some.what 

C::::::::>Go 
F 

@====-",J 
FIG. 95.-NodulicoCCU8 '''1118, larva: A, outline, dorsal, X 57.5: B, leg, X 115; C. claw, 

X 640. D, beak (outlIne only), X 115; E, antenna, X 11>S; F, anal tube, X 330; 
G, marginal spines, X 640; H, dorsal spines, X 640; I, disk pore, X 1,500; J, seta, 
X 1,500 

chitinized ring at inlier end, opening without or with a cluster of hairs, but 
without spines around it; ventral cicatrices varying in number from 3 to about 
30, url'angement, where numerous, in a half oval with the posterior median be­
hind the genital opening. 

Intermediate fem.ale.-In general approaching the adult, but having the derm 
spin!!s developed in numbers, fe'll'er antennaI segments, and other small (Uf­
ferences. 

Larva..-ElIipt:cal, with long apicnl setne, lateral mnrginal setne of abdomen 
elongated or not; nntl'llnne six-segmented, the npical lnrgest; legs not unusually 
slender; beak stout conicnl, two-segmented; thoracic and II bdomiulil spiracles 
as in ndult, the contrast in size more pronounced; dcrm pores of two sizL'S, 
quad:ilocular or multilocnl;,r with circular center; derm with setne, hairs, and 
spines all present and in definite longitudinal row!';, the spines showing reticu­
late arclls toward bases; anlli rube short, with band of polygonul wax: pores lit 

,. Llavcia uhlcl', (Slgnoret) eloes not tully accord with this ellngnosls. 
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inner end, with or without ring of multilocular disk pores at opening; ventral 
cicatrices one to Seven, If the latter, then arranged in a half oval. 

AliI/It -Imlle,-Of the usuul elongate shape, lieat! triangular in outline an­
teriorly; antennae 10-seglllented, the segllleilts beyond the second tdnodose, and 
each with ,three whorl& of long setae, apical segment not evidently longet- than 
preceding; legs slender, elongate, anterior femorll and aU tibiae and tarsi bell,ring 
lIulllerolls stout hil'urcnte setne, claws slender, not denticulate, clr,w digltules not 
swollen, not Ilttuining apex of claw; wings not unusual, the costal margin bright 
red, the basal diagonal vein short, extending hardly more tllan half way to the 
wing mar!,1n ;haltel'es large, flattened, with several knobbed a,ud curved apical 
setae; Ilbdominal spiracles fairly large, not heavily chitinized; derm pores 'of tile 
one quadrilocu1ar disk type only, rarely triloculllr; derm setae slender; head also 
with smull, lIearly globular tubercles; upex of abdomen with more than one pail' 
of long, marginal, ileshy tassels (three pairs constant '1) ; penis sheath tapering
gradualLy to a cylindr:cnl 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 Bl'llzilian subre~ion, and 
doubtfully into the Rocky Mountain subregion of the N earctlC region. 

There is no detailed information available regarding the biology of 
the included species. From the statements of Ibarra (10, p. 1301) 
there appears to be a single generntion yen,rly in Llaveia amiln 
(Llave), with overwintering in the egg stage and growth in the 
female dur:ing the period from A_pril to November, with the deposi­
tion of alal:ge number of eggs (about 1,500) at maturity. 

Three genera are included here, Llaveia Signoret, Protortonia 
Townsend, and It newly described genus, Llaveiella. The adult female 
ancI first larval stages 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 TO GENERA o~ LLAVEIINI 

ADULT FEMALE 

a. 	Ventral cicatrices numerous (15 to about 30), arranged ~n a: half oval; 
setae on under side of f~'mu~, "tibia, and tarsus conspicuously spine­
like; anal openbjg not surrounded by a cluster of setae or of hairs 
and pores, 

b. 	 Antennae ll-segml::nted; no spines retained on body (spinelike hairs 
may be present) ; ventral cicatrices about 27 to 31 in number, more 
~r less distinctly clustered; derm setae and hairs less abun!1ant than 
tllS!;: 	 pores __________________________________ :-____________ Lluveia 

lib, Antennae n!ne-segmented; spines retained on body; ventral cicatrices 
about 15, not clustered; derm. Retae, hairs, and' spines more abun­
dant than disk pores __________________________________ Llaveiella 

a.u, Ventral cicatrices reduced to three; setae 011 parts o( legs not con­
spicuously !;'pineIike; anltl opening surrounded by a fairly well developed 
cluster of Imlrs accompanied by disk pores; antennae ll-segmented j
spines wanting on body ___________________________________ Protortonia 

LARVA 

a. 	Lateral !li:; "ell as apical marginal abdominal setae long aud conspicuous; 
annl opening with a circle of disk pores,

li. Several ventral cicatrices (up to seven) ____________________ Llaveia 
bb. A. Ringle median yentl'al cicatrix__________________________ Llllveieiln 

a.a, 	Latexal abdominal. marginal setae not developed as such, tIte apical pairs 
conspicuously longer; anal opening without a circle of disk pores; a
single 	ventral cicntrix ____________________________________ Protol'tonin 

4 
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GENUS LLAVEIA SIGNORET 

(PI. 6, E, F, and figs. !l6, 97, 98, 99, and 100) 

The genus was established by Signoret (158, p. 370) in 1875 on the 
basis or his acquaintance with the publiFlled descriptions of Ooccus 
arui1b Llave. In the same paper (158, p.. 351, 36"1) the genus Ortonia 
was erected to include two newly described species, O. oourvari and 
O. uhler;'. Subsequently (16, p. ~59) Ortonia was shown to be pre­
occupied and at the Sltme time it was shown that the species hitherto 
assibl'Jled to these two genera were really congeneric. It is necessary 
to 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 L. aruin was based on specimens which do not 
represent that species as it has been recognized by It series of Mexican 
and other writers (~, J,.o, 41), but rather on another, apparently un­
described species wInch must be assigned to a different genus. This 
species and genus are 'described in some detail below. The species 
here included in Llaveia are discussed after the generic diagnosis. 

GENERIC CIIAIlACTERlSTICS 

llu·bit.-As given for the tribe. 
A,tult temulc.-Body elliptical; der.m membranous to more or less definitely 

chitinized, in the latter case each pore and seta base surrounded by a circular 
or oval, apparently unchitinized area; antennae ll-segmented. the basal 
segments broader thall long, the remainder gradually nUl:rowed to the apical, 
this distinctly longer than wide, the segments beyond the second each with one 
or more relatively stout, apparently sensory setae in addition to the normal 
slender type; legs i"arge amI stout, the coxa with three or more sensory pores 
on each face, the femora, tibin, and tarsus each with definite and conspicuous 
spinelike setae on the under half, claw digitules slender, tapering, not 
exceeding the claw, no denticle on claw; beak distinctly two-segmented, the 
nper bearing liS many as 16 blunt-tipped sensory setae; thoracic spiracles 
stout and strongly chitinized, tlle derm pores more closely crowded adjacent 
to the opening but no pores definitely attached to the. spiracle, conspicuou~ly 
larger •han the. abdominal spiracles; these in seven marginai pairs, simple 
tubular with slightly enlarged atl'ium; derm pores fairly numerous, more 
abundant than setae and hairs, of one general multilocular disk type only, 
but exhibiting a considerable de/,'l'ee of variation with respect to num.ber o.f 
loculi present in outet· ring and shape of central area (see figures); body 
Retae relatively few in number, small, some along margin much larger; body 
huirs smaller than avprage sized setae, more abundant but still not numerous, 
some, along margin and to a slight extent dorsally in one species, much 
stouter and definitely sphwlike in appearance; the body spines so conspicuous 
in the lnn'al and intermediate ~tages entirely wanting in the adult; anal open­
ing not ehitinized, not surrollIllled by a distinct cluster of setae and hairs 
or pores or both; anal tube simple, short, with somewhat chitinized band at 
the inner end but no internal pores; ventral cicatrices relatively numerous, 
placed only on the ventral surface of the abdomen, but retaining a semicircular 
arrangement, the total normal number ranging from 27 to 31. . 

Intel'mcdi{/ito fem.ale.-In generul resembling the adult, but with fewer 
antennai !!egments, fewer pores and setae, and, in contrast to the adult, with 
the conspicuous spines of the Inrval stage still present, particularly along the 
margin. 

LUI'vu.-Elliptical, the margin with a fl'. nge of elongate setae, the apical 
pairs not differentiated in size from the remaindel'; antennae six-segmented. 
the segments relatively short and stout as compared with Icerya and relatp.d 
genera; legs not unusual, some of the setae along under side stout and alnlOst 
spinelike, claw with denticle, claw digltules not exceeding claw apex; beak 
short coniClI1, fr.:l.'!Y distinctly two-segmented, with several (about 12) blunt~ 
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FIG. 96.-Llavcia me",icanoru11I, (A, B, F, H. N) and L. oazaCQcnsis (C, D, E, G, I, d, K, 

L. lIl), adult females; A, outline, optical section, X 7.5; B, antenna, X 'SO; C, anal 
tube, X 60; D. beak, X 60; E, abdominal spiracle, X 120; .I!', leg, X SO; G, thoracic 
and abdominal spIracles, X 60; Hbelaw. X 115; I, stout lateral spinelike hall', X 650;
d, normal dorsal hah', X 65\1; K, ase ot largest type marginal seta, X 650; L, normal 
dorsal seta, X 650; M, ventral cicatrices froll1 one side of abdomen, X 30; N, detail ot 
sIngle ventral cicatrix, )< 60 
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tipped sensory ':letue on apex:; thoracic spiracles with chitinized bar much as 
in adult, very much lurger than ubdominal, these small, simple tubular, in 
seven pairs; del'Ill pores of one simple multilocular disk type only, with from 
four to six loculi; derm bearing, in addition to the large marginal setue, dOl'sal 

o 
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FIG, ()7,-IAavc;,~ mcm;callorum, IIdult femllle: A nnd C, yarious sorts of derm disk 
pores, X 1,500; B, section of posterior m!d'ventral derm, X 230; D, section of 
mlddorslIl derm, X 230; E, section of mitiYentral derm, X 230; F, dorsal disk 
pores, X 1,500; G, section of posterior middorsal dCI'm, X 230; H, yentraJ dCI'm 
pores, X 1,500 

and ventral rows of much smalier setae and hairs and, on the dorsum, 
median, two intel'mediate, und two marginal longitudinal rows of stouL spines; 
anal tube with collar of disk pores just within the opening and with a double 
band of polygonal wax pOI'es at inner end; with seven ventral cicatrices 
arranged in a half oyal, one, the largest, median and posterior in position. 
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]'[0. 3S.-£la~ci(f. tnCa:iC(lIlOfllm, Inrvn: A, spine from Internl row, X 6iJO; B, dorm 

porc, X 1,500; C, spine from mcdinn row, X 650; D, bonk, X 115; E, outlinc, 

dorsill nne! vcntrni, X GO; It,, nbdominai splrncle, X 1,280; G, thorncic nnd nbdom­

Inni sph:nclcs, X 460; II, bllse of large marginnl sctn, X 050; I, vcntrni hnir, 

X ouu: .r, nntl'llDn, X 111:i; K, clnw, X GaO; L, ventrlll cicntrlces, X 050; !\I, leg,

X lUi; N, nnni tube, X 2aO; 0, detnil of polygonal wax pores, X 050 



CLASS[FIOATION OF COCCID FAMILY MARGARODIDAE 187 

'Qc 


Fro. OO.-L/IH·cla oaallIc(nmsis, ndult mnle: A, nntenna, X 30; n, wing, X 17.5; 

C, tub~rd(l from apex of head, X 6,,0; D, balter, X 120; E, leg, X 30; F, claw,

X 1:!0; G, third antennal segment, X GO; H, bend. dorsal, X 30 
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Adult m.alo" (generic cbul"8cters based Oil one species only) .-Body elonga te, 
sides neurly pamllel; apex of head triungular in outline, head bearing numerous 
pores, setue, and small globulur protubel"ances; antennue approximately as long 
as body, lO·segmented, the segments beyond the second clongnte, ench tri­
nodose and bem'ing three whorls of setne, the apical approximately as long as 
those preceding it; legs slender, beuring nUlllerous setne, many on all the tibine 
nud tursi lind on the nnterior femora stout, conspicuously unequully bifurcate, 
claw slen<1el', .claw (ligitules not exceedillg apex; wings normal in shape, the 
bllsal diagonal extending only about half-way to the margin, and with the nsual 
diagollul clear stripes i hnItet'es flattened, broadened ut apex, with fin! or six 
knobbed setae at apices i apex of abdomen with three pairs of long. marginal, 
fleshy tnsscls, nil ben ring numerous setae; penis sheath tapering strongly from 
base to neal' apex, the tip cylindrical, apex rounded am\ slightly cleft i abdomi­
nlll spi1'llcles sill1pl~. short tubular, in seven pairs; only the single quadriloculur 
disk type of pore pu!sent i body setae elongate and slender. 

@:::::::F===========-
Jj'IO. lOO.-I.Jlavc/a oalDacocllsi8, ndult male: A, penis sheath, X 120; B, nbdomlnnl disk 

pore. X 1,280.; C, apex of nbdomen, X 30; D, nbdomlnal spiracle, X 1,280; El and 
P, abdomlnnl setae, X 650 

Altogether 14 species and subspecies have been assigned to this 
genus at various times. These have been disposed of as follows: 
{((!Jin I..llave (109, p.147), bCYllVari (Signoret) (158, p. 368), and mex­
iCan01'lIll1/; (Cockerell) (14, p. 437) are retained in the ~enus and a 
pl'eviously apparently undescribed species, oamaooensis Morrison, has 
recently been added to these (136, p. 107); amin variety MrsaJ!UJ 
(Dllges) (42, p. 1(0), according to the description, is differentiated 
from typical ami7l, only by the presence of irregular blackish mark­
ings dorsally and ventrally: its separate status seems doubtful, but 
no change can be made without a study of authentic specimens of 
the form; beng·uetensis Cockerell (33, p. 1235) has already been 

,. Althongh It Is true that Herrern (99, p. 198), as pointed out by Cockerell (16, p. !!59) , 
hilS stilted that the mnle of L. axlll has eight " cerdas terD!lnales," in the same volume 
of La Natural~za an article by Ibnrra (101. p. 200) stlltes pret'lsely that in this stage of 
the male the libliomcn is terminated by "sels hllos sedosos," which description ngrees with 
this mnlt·. 
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transferred to the genus Drosicha, where it is given further con­
sideration; caoti (Jjnnaeus) (115, p. 1,.57) and primitiva (Townsend) 
(164, '1': 169) have been transferred to the resurrected Protortonia 
and wIll be discussed in detail below; oaUitl'i Froggatt 31 is an Iceryll. 
closely related to I. pu,'chasi Maskeli; hamnatoptera Cockerell (34), 
vUEonica Cockel'ell (36, p. 334). and sanguinea Cockerell (393) have 
already been included in the tribe Drosichini; uhlm'i Signoret (158, 
p. 369) is necessarily left unplaced, although the evidence now avail­
able indicntes that it will eventually require the establishment of II 

separate genlls for its reception; Vaysslere has vel'Y recently (110, 
p. 30S) placed his jJfonophll:bu8 d~t[lesi (166, p. 3.'],5) as a synonym 
of L. amin (Llave); and the final species included here, s(1;1tnde?'sii 
(Westwood) (11'2, p. 9393), from the ol'iginal descL'iption has been 
assigned to Drosicha, although the correctness of this placing is 
questioIlable. 

The key given below includes only a part of the species that have 
been retained i,n, the genus, and is highly unsatisfactory; it is 
included in the hope that it may serye to indicate probable species 
identities to other workers. 

KEY TO SPECIES OF LLAVElA 

Adult fellla/e 

a. 	 Some of the body hairs along margin, and to some extent dorsally, 
stout and distin\:tly spinelike in form; length range of body 6 to

10 mm__________________________ ,_______________ooxacoBnsi.s Morrison 
(la. All of body hairs slender, actually hairlike. 

0. Length runge of body 7 to 12 mm____________meancamJ1'um (Cockerell) 
b/). Length range of body 16 to 25 mnL_________________bouvari (Signoret) 

axin (Llave) 

If the general statement in literature to the effect that the length 
of amin is about 1 inch be accepted as precise, then no specimens of 
this species have been available for examination. It seems at least 
possible that «min varies considerably in length, and that bouvari 
lS identical with it. 1'0 determine this positively would require an 
('xamination of full-sized specimens of amin from the type locality. 
Fragments of a single adult female of L. uhleri have been examined. 
These fragments indicate rather clearly that uhle?'i 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 all 
of its characters. 

GENUS PUOTOUTONIA TOWNSENO 

(lrlgs. 101 nnd 102) 

This genus was established by Townsend (164, p. 169) in 1898 as 
a subgenus of Ortonia, at that time sunposedly WIth valid status as 
a coccid genus. Later it was first raised to generic rank by Cockerell 
(18, p. 390) and then suppressed in the Fernald catalogue (48 p.16) 
as congeneric with Llaveia, which had supplanted Ortonia. 1 study 
of the genotype and of another included sJ?ecies of much historical 
interest appears to give ample grounds for ItS segregation as a valid 

.. Thl~ spccl~s WIIS described In JCl'oggntt's book, .. The Forest Insecta of Austrnlla," 
\lubIlshcd III 1923 (57, p. 162). 
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FIG. 101.-l'rotodollia pl'imiti!:a. ndult female: A, outllnc, optical section, X 7.0;: 

n, Y<'Iltl'lll clcatrlcc~, X ao; C, IIbrlominnl splrnr1e, X 120; D. thol'llcic spiracle,
X tlO: ],), nbdomlnnl ~pll'nclc, X GO; F" nnul area, X 2BO; G, untcnna, X GO;
H, leg, X 30; I; section of dorsnl derm, X 220; ;r, base of largest type marginal. 
setn, X G{jO; K, mid(lorsnl hnlr, X 6fiD; L, mhlvclltrnl hllir. X G:;O; M, derm disk. 
pores, X 1,280; N, lIli(h'cntrnl hlllr, X G50; Q, mlddorslll seta, X 0:;0 
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generic unit. The. genotype is the species 07·tonia p7'i11lfitivn Town­
send (164, p. 169) and 'the other species now definitely associated 
with it is the (}O('C'U8 cacti of Linnaeus (115, p. 45'7) which, in the 
opinion of the\VL'iter, hilS been definitely rediscovered in the speci­
mellS thut hayc been studied at this time. 

m:l'i~:ltlC l'IIAItACTEIIISTICS 

J[lIlJiI.-);ot ccrtain, IIrolmiJly liS giveJl for the trilJe. • 
Adllll fCII/II/('.-Holly ellifJti~'nl, uuout (; to S 111111. in Icngth; derm membranous; 

flntelluue l.1-segmculcd, segments brOlid at uase, narrower toward apex, iuter­
mCllilli(' liS w('11 liS Ulli('ul heuriug stout ReUSOQ' "etul) us well as 1I01'lllui setae ~ 
Ipgs stout, \'l'lntiyely uut! nct:llully slllaller thuu ill LhlYl'ia, the ~e!ue ulollg the 

FlO. lO~,-P,.otoI10llj(, ca('n, Inn'n: A, ontllne, aorsnl lind ventrlll, X GO; n, IIntcnnll, 
X lHl; (', dCI'm disk pon's, X 1,280; D, beak, X lUi: E, 1111111 tube, X 330; l!', ven­
trat clcntrlx, X aao; 0, hasil of mnrgillul setu, X G50; II, thornclc lIud nbdomlunl 
~plrn\'I('s, '< 4GO; I, nhdomlnlll splrlll'le, X 1,280: J, splncs, hull's, 11m] Betlle, X GuO, 
With detnll of reticullltion of spine, X 1,280; K, leg, X 11:> 

lln(lerSide, \\'hilc I'TOut, not <listinetly Bpinelike, claw stout, digitules Hot exreed­
lng apcx, inller rape sometimes showing a ntlluoer of indistinct dcnticles; beak 
[lc,ssihly stout conical, thrce-s('gmolltccl;" thoracic spiracles large, with bill', 
nbdomillnl ill sc\'cn [lair~, lInteh ~mallcr, ::;l1Qrt tuhulaI', each with the inncl' end 
~trpnglr conSITicl'('a for attachmellt to the trachea'; derm porc',; of the olle 
multilo('ulur di"k t~'IIC, or lwo ::;izci', thc one slightly smaller with ahout 10 
10(,lIli, the othcr larg('r, with I1bout Hj lorull, ('cnters yurying from circular 
lhl'ough unequally oi\oeulul' to equully hilorular; derm setae I1IllI hairs not very 
Inrge or f:tout, uut rl'lntiYt'ly ahUllllant as l'OIll[)llrcd with Llaveia, and much 
IlHU'C ni.lllIHlallt than tile porc,:;, SOlUl' >'ctlle, along hOlly Illurgin, Illuell larger; 
no Rpilll'S prcscnt; aunl tnile simple, Hhort, with n siIllple chitiqi;r.ed ring at the 

II!! 'rill.' mouth pnrtH /lnll hellk IIrp not fnIl" dOl'eloped In IIny of the Cew ndult femllle 
~lll'cimcns of till' two Incltull'!l Rpt'cics thnt lire nl'lllInu!t' for s6uly, t.he con.litloll sl1),:gest­
In!; thllt whlth 1:< se('n In 80Ul(' lIIIlI'gn"ocllllll(', hut tlie f'I'ldencc Is unslltlsfnctory und lenves 
the IUlpl'~sslon ot unfinIshed rnther thnn Incomplete devclopment, • 

http:chitiqi;r.ed
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Inner end, the external opening surrounded by a ring of hairs, accompanied 
by some pores, in contrast to the condition in Llaveia; ventral cicatrices three 
in number, ltu'ge oval, placed beneath anal tube immediately behind genital 
opening. 

Preadult {c1IIale.--In general resembling the adult; the body hall'S noticeably 
stouter, the marginal setae larger and more conspicuous; spines retained. 

Larva (bused on cacti only) .-Elliptical, apex of abdomen with three pairs 
of long setae, remainder of margin without enlarged setae except one pair 
probably on mcsothol'Rx; antennae six-segmented, the setae on the t'.pical seg­
ments short; legs slender, not unusual, claw with denticle and digitules ex­

o ceeding tip; beak short conical, apparently two-segmented; thoracic spiracles 
much larger than abdominal; derm pores of two sorts, one quadrilocular, one 
ll1ultil()(~ulnr; derlll with rows of setae and hairs and, dorsally, a median and 
two submarginal rows of stout spines, constricted near apices and exhibiting a 
reticulated surface; anal tube with a band of polygonill wax pores at inner 
end. otherwise u simple tube; with a single, median, Circular, ventral Cic!ltrix. 

Adult male.-Not definitely known. 

The two included species, from the very limited study material 
nvailable, appear to be quite closely related. No tangible differences 
have been observed in the adult females, excepting only that the hairs 
on the dCI'm appear to average definitely shorter in length with cacti 
than with primitiva. . 

The known distribution of the genus includes the Mexican and the 
Antillean subregions of the Neotropical region. 

GENU'S LLAVETELLA l\10RRISON 

(PI. 1, A. nnd figs. 103 nnd 104) ~ 

The writer (136, p. 108) has just established this genus for the 
reception of the insect considered by Cockerell (12, p. 271,.167p. 259,. 
15, p. 2,.22, p. 79; 23, p. 233,. 24, p. 319) to be Llaveia amin ~Llave). 
The genotype and only 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. ~ 

GENERIO CHARACTERISTICS 

Habit.-Uncertaln, probably as given for the tribe. 
AlllIU female.-Body elliptical, length ~bout 12 mm.; derm membranous OI" 

faintly chitlnlzed at maturity; antennae normally nine-segmented, not so 
strongly tapering as in other related genera, the .intermediate and apical seg­
ments all bearing obvious heavy sensory setae; legs stout, bearing well devel­
oped spinelike setae beneath as In Llaveia; beak short conical, fairly distinctly 
two-segmented, with 14 to 16 blunt-tipped sensory setae at apex; thoI"Ucic 
spiracles with baI" and !l cluster of pores adjacent; abdominal in seven pairs, 
much smaller, cylindric1.ll, hardly constricted internally; derm pores distinctly 
of two sizes, the smaller with four to six loeuli nnd a circular center, the 
larger with l) to 14 loculi and trilocular, elongate, or multilocular centers; derm 
setae not abundant; derm hairs and spines relatively abundant as compaI"ed 
with Llaveia, this the only genus in the group retaining the spines in this 
stage; anal tube and opening similar to those in Llaveia; ventral cicatrices 
numerous (15 in genotype), set in a half oval row on the venter of the abdomen, 
the median posterior one much the largest. 

illtermediate Iltages.-None available. 
Lurva.-Elliptical; antennae six-segmented, the setae on the apical segment 

long and conspicuous; legs large, slender, none of the setae spinelike; beak dis­
tinctly two-segmented, with several blunt-tipped sensory setae at apex; thoracic 
spirllcles lurge, with broad bar; abdominal 1I0t located with absolute certainty, 

http:cylindric1.ll
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1,'IG. 1V3.-LlavC/clla taenechina, adult femnle: A, outline, ventrnl, X 5.5; B, leg,
X 30; C, disk pore, X 1,280; D, beak, X 60; E, splraculat' disk pore, X 1,280; 
Jo', nntennu, X 60; G, anal tube. X 60; II, thoracic nnd nbdomlnal splrncles,
X 60; I, base ot Inrgest type mnrglnnl seta, X GilO; J, a!Jdominal spiracle, X 120; 
K, tlerm disk parrs. X 1.280; .L, dorsal spine, X 1,280; 1\1, ventral hnlr, X 650;
N, dorsal lUlir, X 650; O. dorsal spines, Qutllne, X 6:;0; P, ventral clcntrlces from 
one side ot abdomen, X 17.:; 

71205-28--13 
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believed to be represented by very minute simple tubes; derm pores of two 
sorts, quadrllocular and multilocular, these last varying somewhat; derm setae 
and hairs present In rows; derm spines present dorsally in a marginal and 
Intermediate longitudinal row on ell,eh side and a median row, these last plainly 

FIG. 104.-Llavc/c/la tacllcchblU.... larvlI: A, derm pore, X 1,280; B, dorsal derm pore,
X 1,280; C bellI>, X 11(;; 1), anlll tube, X 330; E, outllnc, dorsnl lind vcntral 
X 60; )0', tborllclc splrncle, X 400; G, abdominal splrucle, X 1,280; H, ventrai 
clcutrllC, X 330; I, splnc from submurgluul ,row, X OaO: d, spine from mClliall row,
X OliO; K, uorsul hulr, X 650; L, disk pore from anal tube, X 1,280; M, uorsal 
setn, X 650; N, leg, X 115; 0, antenlUI, X 115;; P, base of mnrglnal 'setll, X 650 

differing in shupe and appearance from those In the other rows; margin of 
abdomen with long curved setae in addition to the apical pairs; anal tube 
with band of polygonal wax pores at Inner end and with loose collar of disk 
pores at opening; with a single ventral cicatrix. 
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As was already indicated, this genus is at present known only from 
the :Mexican subregion of the N eotl'opical region. 

TRIBE ICERYINI COCKERELL 

'l'his tribe, as established by Cockerell (17, p. ~74) 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 Icerya 
und genel'll eviuently quite closely related to it. 

TRIBAL CHARACTElUS'rICS 

H!lbit.-Living exposed on the host leaves, branches, or bark during the 
growing period i method of oviposition various, eggs deposited directly beneath 
body, in an ovisac, in a ioose mass of secretion or in a marsupium within the 
body . 

.Mlltlt famale.-Body usually ovoid, hl·oader behind, someti.mes elliptical; 
derm membranous to definitely and even fairly heavily chitinized,at least 
dorsally and at maturity; antennae not unusual, elongate, tapel'ing, 9-segmented 
to ll-segmented, the sensory setae not sharply differentiated; legs mostly of 
moderate size, the set1le on the under side of some of the parts, in some species, 
fairly stout, somewhat spinelike, but not heavy and conspicuously spinelike; 
beak mostly very short and stout conical, apparently one-segmented, but elon­
gated and fairly distinctly three-segmented in one genus, the apical sensory 
setne stout, truncate, to broadened, to Slightly bifid at tips in all the genera; 
thoracic spiracles each with bar but without disk pore clustel' at opening; 
abdominal spiracles in from two to four pairs, most of the species with three 
pairs, these the posterior ones in each case, all simple tubular. with somewhat 
enlarged atrium, all much smaller than the thoracic; derm pores showing some 
variation, altbough all of the multll('cular disk type, some with single center 
and about six loculi, some with more loculi, and the centers perhaps bilocular, 
trilocular, or quadrllocular, some larger with large unmodified center, produc­
Ing straight glassy threads, some large and .single with trilocular center and 
protruding central tongue, none of these types very hellvily chitinized; derm 
without spines, but. with detae, varying much in abundance, size, stoutness, color, 
and arrangement and with hairs, these usually slender with swollen bases, 
few In number in most species, but numerous In one genus; anal tube short, 
with s!.tnple ring at inner end, excepting only in Gueriniella, this retaining a 
double band of polygonal wax pores at inner end; ventral cicatrices one to seven 
In number, placed In a transverse row across abdomen behind genital opening 
and beneath anal opening. 

Preadult female8.-Where known, in general resembling the adult rather 
closely. . 

Larva..-ElliptIcal in outline; derm membranous; antennae six."segmented, at 
least moderately slender, booring some long to very long setae and distinctly 
differentiated, stouter, sensory sl'tae; legs moderately slender to slender; not 
otherwise unusual, the claw usually with one denticle, the claw digitules 
usually surpassing ClllW apex and slightly knobbed fit tips; beak short conIcal, 
one-segmented or rather indistinctly two-segmented, the apical sensory setae 
tnmcate at apices, usually expanded and sometimes slightly bifid; thoracic 
spiracles large, with bar, sometimes with a single pore adjacent to opening; 
abdominal spiracles much smaller, simple, with somewhat enl,arged 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 loculi, the 
arrangement of the central area varying somewhat, most frequently trilocular 
or triangular, these pores arranged in longitudinal rows dorsally and ventrally, 
in addition with a circle of disk pores around anal opening; derm without 
spines; derm setae present in rows, fairly abundant, often conspicuously elon­
gated or enlarged, the apex of the abdomen usually with two or three pairs 
much elongated, the margin of the body sometimes with much elongated 
setae as well; derm hairs present but apparently always few and small, prob­
ably confined to the ventral surface, usuaUy with enlarged, almost hemi­
spherkal bases: anal tube developed, alwllYS with a double band of polygonal 
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wax pores at .inner end and with a circle of multilocular d.lsk 1>Oresaround 
opening; ventml cicatrices represented by a single circular median one. 

Adult maZe.-Of the usual elongate shape; apex of head triangular in out­
line, bearing disk pores and setae, and small, usually hemispherical, tubercles 
beneath; antennae lO-scl,'1llented, the segments beyond the second. each .binodose 
and with two whorls of long setae, the apical segment approximately equal ill 
length to the preapical; wings. dark in color, mostly rather shorter and broader 
than with the other groups, the diagonal vein ·extending only about as far as 
the midpoint of a line produced along th~ veiIi to the wing margin; legs slender, 
the anterior femora with some, probably usually with many, bifurcate setae, 
cluw slender, curved, denUcles extending a little more than half way to claw 
apex; haUeres flattened, with a few (perhaps three or four) curvedapica[ 
setae; abdomen membranous, usually with some more heavily chitinized darker 
markings, with only a single apical pair of fleshy tassels, these long or short; 
penis sheath broader at base, more or less elongate, tapering nearly uniformlJ· 
or slightly constrict\~d toward apex, the fleshy penis bearing numerous spinelike 
hairs; apex of abdome!l with two or three pairs of very distinctly developed 
spiracles, the number corresponding to that found in other stages; derm pores 
of a single general type, this quadrilocular disk, but the number of loculi rarel~~ 
rang!ng from three to five; derm llearing slender setae, only, these varying much 
in Size, largest at apices of tassels. 

The tribe Iceryini, .as here constituted, is widely distributed. The 
apparently natural occurrence of its 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 subregions of the Australasian 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, although 
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 usually have a life cycle with one generation 
anIlJllllly, but that some may shorten the period to an extent that 
may permit fLa 'many as three generations annually. There is no 
evidence at present that the cycle may ever be extended so that more 
than a year is required for its completion. 

The genera included here fall into two very distinct groups, one 
including the single ~enus Gueriniella, the other the remaining four 
genera, Auloicerya, Crypticerya, Icerya, and Steatoc!)ccus. The dif­
ferences are so pronounced that there is some basis for considerinO' 
the two groups as distinct. tribes, but no such separation is attempt~d 
here, as the evidence is not sufficiently comple.te. As an example of 
this lack of evidence, males of Gueriniella, Crypticerya, and 
Steatococcus 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 
pairs of abdominal sp'racles; derm hairs fairly abundant over both sure ,I 
faces of body; anal tube retaining a band, two pores wide, of IJOlygonal 
wax pores at inner ead; ovipositing in a loose mass of cottony secretion 
(Group 1) ________________________________________________Gueriniella 

aa. Beak short conical, at most indistinctly two-segmented; with not more than 
three pairs of abdominal sp'racles; derm "hairs few, apparently confined 
to ventral surface; Ii.llal tube with a simple chitinized ring at inner end.; 
oviposition habit otherwise (Group 2). 

http:comple.te
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b. 	 FOl'ming a definite internal marsupium at mv.tUl·ity, this commun:cating 
with the exterior through a relatively small midventral open­
ing_________.__..__________________________.. ------------ Ste!ltococcus 

bl!. Not. forming an internal marsupium, reproductive habit otherwise. 
c. 	Ventral surface of abdomen with a definitely developed band of 

pores, the ovisac band, most consp:cuous across the abdom<ln be­
hind posterior legs, this secreting an ovisac, varying in size from, 
a flattened pad covering the venter of the abdomen to an elongate· 
SIlC sometimes more thun twice thQ length of the body___ lcerya 

cu. 	 Ventral surface of abdomen without definite ovisac band of pores. 
no ovisac formed. 

d. 	Derm remaining menlbranous, or nearly so; ovipos:tion, so far 
as known, hiking place directly beneath the body of the insect, 
this becoming increasingly concave ventraUy _____ CI'ypticerya 

lid.. 	Derm becClming fairly heavily to heavily chitinized lit maturity; 
hody tending to fa'i'ln a longitudinal gl'oove beneath for the 
reception of the eggs. (The larval chnrncters separating this 
und the preceding Ilre much more pronounced) ____ Auloicerya 

LAR\-A 

a. 	 'Yith fonr llRirs of rellltiYel~' conspicuous abdominal spiracles. (Group 1.) 
Gueriniella 

(la. 	'Vith not more than three puirs of abdominal spiracles, these often incon­
spicuous. (Group 2.) 
b. 	 Dorsai and lateral marginal setal' lUuch enlarged, stout, tips not .acute. 

Auloicerya 
11[,. Dorsul and lateI', 11 marginal setae, while sometimes very elongate, not 

stout, tapering ~o very slender delicate tips. (The larvae of the three 
remaining genera are incompletely known nd the available information 
regarding th~m is contradictory; there uppears to be 110 definite basis 
for separating the larval stages of these three genera.) 

Crypticerya 
Icerya 
Steatococcus 

ADULT MALE 

Adult males are known certainly for only two of these genera, Icerya and 
Auloicerya. 'l'here seems to be little difference b~tw6~n the two. The penis 
sheath in the latter ;1s more eiongate and more nearly lineur than in species of 
Ieerya, which may be of possible generic significance. 

GROUP 1 

GENUS GUERINII!."LLA FERNALD 

(PI. 7, B, nud figs. 105 nnd 106) 

This genus was first established as a zoological unit by Targioni­
Tozzetti (16f2, p. 7f24) in 1869, at which time the name Guerinia was 
utilized for its designation, and a single species, OOCC1./,8 serrat.ulae 
Fabricius (4-4, p. 74-4), 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 tlla.t this generic name had been used previ­
ously in the insect order Diptera and the name Gueriniella was there­
fore substituted. 

As there seems to be no present-day ambiguity as to the actual 
species of insect to be associated with this generic name and the 
species name serratulae, the writer has refrained from an exhaustive 
study of the early literature referring to this insect. 
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GENERIO OHARAOTERISTICS 

Hnbit.-Living on the stems of the host, protected only by secreted matter; 
producing a conspicuous mass of white cottony secretion at time of oviposition, 
thin surrounding both the insrct and the eggs. 

o H 0 o 


.FIG. 10a.-Gut·'·iniclla serra/urae, ndult femnle: A, outline, optical e~ctlon, X 7.5; n,

thoracic und abdominal spIracles, X 16t;; C, section of dorsal d !:m, X 230, with 

details of pores, X 1,:;00; D, beak, X 60; E, base of Inrgest type marglnnl seta, 

X G::;O; F, leg. X 60; G, derm disk pores, X 1,:;00; H ventrnl clcntrlces, X 50;

I, antenna, X 60; J, allal tube, X 115, with detull of polygonal wax pores, X 6aO i 

K, body hair, X 650; L, body setn, X 650 


Adult female.-Body elliptical. In shape; the derm remaining membranous at 
maturity; anteunae II-segmented, of the normal iceryine type.; legs well devel­
oped, lower tibial and tarsal setae almost spinelike, claw large, without den­
ticle, (1i~,'itules Jlointed or at least slender at tips, nearly reaching claw .apex; 
beak relntiyely long conieal, evidently three-sel,'IDented, the basal very narrow. 
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apex with blunt-tipped but not expanded sensory setae; rostral filaments rather 
short, the loop hardly I'eaching the second coxae, much as in Icerya; thoracic 
spiracles large, with bar, IIOt accompanied by pores; witll four posterior pairs 
of simple, short tubular, abdominal spiracles; derm pores of a single type, but 
of more thun one sort, a few ventrally with oval center and about 10 to 11 
loculi but most of pores with triangulur or elongate center and G loculi; derm 
setae present, scattered, slender, mostly rather small, some, along body margin, 
much more conspicuous, willi definite stout conical basal collars; hairs present, 
slender, similar to those of Icerya, with '~onical or rounded bases, fairly numer­
ous on both surfaces; anal Oittming sUlTounded by a circle of disk pores, the 
inner end of the IInal tube with a band of polygonal wax pores; ventral cica­
trices from three to five with the outer two, if present, much smaller than the 
others. 

LarvcL-Body elliptical j antennae sb;:-segmented, the apical much larger, of 
normal iceryinc type; legs of normal type, digitules slightly enlarged at tips, 
exceeding claw, this with u smaU den tide near apex; beak short triangulDr, 
apparently only two-segmented, the basal segment very narrow Ilnd indistipctly 
separated from llie larger IIpiCIlI; thoracic spiracles with stout bar j .abdomlnal 

FIG. 106.-Gucnnwlla 8cn-atulac, larva: .A. outline, dorsal and ventral, X 60; B, ,"en­
tml cicatrix X sao; c. nntennn, X 115; D. beak, X 115; E. nnal tube, X 330;
F, ,nbdomlnal nnd thoracic spiracles, X 115; G, claw, X 530 ;H, ventrnl derm pore.
X 1,500; I, dorsnl derm pore, X 1,500; J, nbdomlnnl splrncle, X 1,500; K, bnse of 
nplcnl setn, X 650; L, dorsnl hnlrs, X 650; M, submnrginnl seta, X 650 

relatively large, l:!l1ort tubular; derm pores of one· type, but with centers vary­
ing from triangular to elongate, as in adult; derl1l .setae in definite rows, stouter 
and larger towllrd margin, with definite conical bases; a few hairs present, 
with expanded bases as with Icetya; marginal setae 'not conspicuously larger 
than dorsal, the apical setae in two sets of three, with the middle seta of each 
set conspicuously longer lind larger than the other two, these only somewhat 
larger than the lateral marginal setae; anal opening with a disk pore collar, 
inner end of tube with a double band of polygonal wux pores; with a single, 
median, \'entrul cicatrix. 

Adult male.-Not known. 

The single included species is known from western Europe and 
adjacent portions of the North African coast. 

The writ-ar has met with no definite information regarding the 
life history of this insect.ss According to information received 

.. This hns been dIscussed 'Very recently and In grent detnil by Vnysslere (170,' p. 1ll?2-Sl56).
According to him, In France at lenst, there Is one genc;ratlon nnnually. with growth from 
lnrvn to adult femnle from enrly spring to summer, egg lnylng and hntching In midsummer,
and :nnextended quiescent lnrval period till the following enrly spring. . 

http:insect.ss


200 TECHNICAL BULLETIN 52, U. S. DEPT. OF AGRICULTURE 

from Algeria, from Mr. Balachowsky, the female appears in the 
spring. This suggests an annual cycle, probably with an extended 
egg stage and rapid growth coinciding with the period of most active 
growth in the plant. 

GROUP 2 

GENUS CaYPTIOEItYA CoCKEREU. 

(Pl. 7. C. and tl~s. 107 .nnd 108) 

This genus was established by Cockerell (9, p. 15) in 18f)4 to in­
clude the single species I cerya rosae of Riley and Howard (155). 
The chief basis given for the segregation was the absence of an 
oyisac at maturity in the adult female. 

GENERIO CHARACTERISTICS 

Ha.1Jit-Living; freely e.."\:posed on the leaves and branches uf the host, some­
tinH's protected by ant cartons; eggs placed directly beneath body, which 
becollles more and more concave beneatll as thay are deposited. 

Adult (('ma/c.-Secretionary covering var)'ing from partial to heavy, with 
protruding pOl·tions; shape of body varying from slightly ovoid to elliptical, 
from slightly to very stl'ollgly convex,but in all cases more or less distinctly 
concnve beneath; derm remainiug' membranous,or becoming very slightly 
chitinized atmnturity; antennne 9-segmellted to ll-segmented, of the same gen· 
eral type as in lcerya; legs resembling those of Icerya; beak short conical, but 
with a very faint indication of a joint near base in some species; thoracic spira­
cles with bar; abdominal spiracles in tlm'" pairs, these simple and posterior; 
derlll pores of one or DlOl'e types, ordinary ulU!tilocular disk, open cente:r beaded, 
or large trilocular center with beaded rim; derm setae as in Icerya, with defi­
nitely formed collars, these setae in general rather abundant and widely dis­
tributed and the body margin with clusters of much longer and larger setae 
than those on the ~orsum or venter; hairs with rounded bases present; anal 
tube with a simple ring at inner end; normally with three ventral cicatrices, 
sometimes with only one. 

Preadult fema/c.-'Vhere known, in gencrulresembling the adult rather 
closely. 

Larva.-Body elongate-elliptical to elliptical; antennae six-segmented, with 4 
long setae, slender except in one species; legs as in Icerya; beak very short 
conicul, one-segmented, with blunt-tipped, apical, sensory ,setae; thoracic spir­
acles with bar; abdominal spiracles simple tubular, minute, in the three 
posterior pairs; derm pores of a single multilocular disk type, arranged in 
apparent longitudinal rows; derm setae slender, but relatively elongate in com­
parison with larvue of other genera in the group, both the apical and marginal 
setae very long and conspicuous, although with the three pairs of apical setae 
distinctly longer than the lateral marginal ones; anal tube with the usual in­
ternal band of polygonul wax pores, and with a ring of disk pores at the 
opening; with a single median ventral cicatrix. 

Adult lIIale.-Not celi:ainly known. 

The positively known distribution of this genus, as here accepted, 
includes the three upper subregions of the Neotropical regiol!1 the 
three continental subregions of the Ethiopian region, and the ~ndo­
:Malayan subregion of the Oriental region. The occurrence or 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 considered to 
represent definite groups, which, while not so indicated here, may 
possibly deserve at least .subgeneric standing. 

There ~eems to be no definite information available regarding the 
detailed life cycle of any of the species included here; probably there 
.is a single generation annually in those areas in which the seasonal 



CLASSIFICATION OF COCCID FAMILY MARGARODIDAE 201 

changes are more pronounced) with more or less doubling up of the 
generations in tropical and subtropical regions. 

The groups of species that have been recognized within this genus 
may be separated by the following keys: 

L_-=oID 


FIG. 10i.-Orypticcrya roaae, adult female: A, outline, optical section, diagrammatic.
X 10: n, thoracic aDd abdominal spiracles, X 230; C, beak, X 60: D, abdominal 
spiracle, X 650: .E, der"m disk pore, two Views, X J.,500: F, ventral cicatrices, 
X 30: G, antenna, X 115; H, section ot derm, X 230, with detnll of pore, X J.,500: 
r, leg, X 56; J, base of largest type marginal seta, X 650; K, average ventral hall', 
X 650; L, average dofeal hair, .X 650; !II, derDl' disk pore, surface nnd section,
X 1,(;00 

KEYS TO GROUPS OF SPECIES OF CRYPTICERYA. 

Adult female 

a. 	Derm without specialized multilocular disk pores, one sort only present, this 
ordinary multilocnlar disk, with <.ircular, triangular, oval, or elongate 
cent,ers; body somewhat ovoid iu shape, broader behind, strongly convex
above _________________________________________ Group 1 (Neotropical) 

aa. Derm with speCialized disk pores of .some sort; body more nearly elliptical, 
much less stronglycom·ex. 
b. 	Body with numerous disk pores with trilocular centers nnd protruding 

tongue in clusters along margin, these producing unusually long;
finger like wax proce:lses ________________________ Group 2 (Oriental) 
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bb. Body with large disk pores with clear central area each with deep cup, 
arranged in marginal clnsters; without trilocnlar center pores or 
fingel'like wax secretion ______________________ Group 3 (Ethiopian) 

FIG. 108.-0rypticcrya rOBac, larva: A, outline, dorsal and ventral, X 60; B, anal tube, 
X 330; C. ventral cicatrix. X 330; D, beak. X 115; E. derm pores. X 1.280; F. tho­
racic spiracle, X 460; G, abdominal spiracle, X 460; H, abdominal spiracle, X 1,280; 
I, base of marglnnl seta, X 650; .T, body.halr, X 650; K, dorsal body seta, X 650 

Larva 

a. With three pairs of apical setae. 
b. Lateral marginal setae not each accompanied by an actditional. seta

nearly as long as itself________________________ Group 1 (Neotropical) 
bb. Lateral marginal setae each accompanied by an additional seta nearly

as long as itself________________________________ Group 2 (Orientnl) 
aa. With only two pairs of apical setae __________________ Group 3 (Ethlopian) 



CLASSIFICATION OF coccm FAMILY MARGARODIDAE 203 

A number of species have been given consideration with refer­
ence t.o their possible inclusion in this genus. Of these, the species 
enumel'llted below are regarded as fairly definitely ass,ignable to 
it. Grol!P 1 (Neotropical): abmhami Newstead (151, p. 1) from 
British Guiana; primitiva variety pirnentae Newstead (151, p. 93) 
from Jamaica; rosae Riley and Howard (155,156) from Key'Westt 
Fla.; Grou£.. 2 (Oriental) : jaeobsoni Green (68, 1'. 316) from Java; 
Group 3 (,.h;thiopian): ewarti Newstead (1.40, p. 1393)from West 
Africa (placed from description only) ; and natalensis Douglas (38, 
p. 86) from South Africa. 

Besides these, it seems quite possible that bicolor Newstead (151, 
p. 7),S4 cajani Newstead (151, p. 6),8. and caudatm Newstead (151, 
p. 6) 35 may also belong here, but no specimens have been ava,ilable 
for a verification of this tentative opinion. 

The series of specimens studied is too incomplete to permit an 
attempt to separate by keys even the few species definitely included 
here. From the America.n 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 
~roup of closely related species will be recognized, thus paralleling 
the condition already known to exist in some other genera, such as 
Drosicha. 

GENUS IcrnYA SIGNORET 

(PI. 7, D, nndflgs. 109, 110, nnd 111) 

This genus was first erected by Signoret (158, p. 357) in 1875, with 
the single included species Oocem saechari Guerin (893, p. 4-51), which 
consequently stands as the type. This species was subsequently 
accepted as being synonymous with Dorthezia seychellarum West­
wood (173), 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 
arc now r~garded as synonymous, far surpasses that ,included in any 
other genus in the subfamily . 

..:\. few generic synonyms of Icerya have been created. Crosso­
tosoma WIlS used by Douglas (39, p. 7.9) in 1890 for the species now 
called Icerya aegyptiaca. Cockerell (9, p. 15) in 1895 erected the 
subgenus Proticerya, with I. 1-ileyi as type, but this is not at present 
accepted as valid. MacG,illivray (119, p. 71) in 1921 establish(>,d it 
genus, Newsteadiella, on a misinterpretation of the description of 
Icel'ya fmmicarum Newstead. 

GENERIC CHARACTERISTICS 

IIabit.-Living exposed on the leayes and branches of the host during the 
growing period ; producing a de1illitel~' formed oyisac. sometimes only a pad 
of !'ecretion beneath the body of the adult female, usually protruding somewhat 
behind the body to as much as twice its length. 

A.dult fenUllc.~Body externally more or less completely covered with rather 
waxy secretion, this tending, where well developed, to take on the form of 

.. According to Vnysslilre .(170, p. 315), who exnmlned specimens, these two species nctu­
nlly do belong In this genus.

'" According to Ynysslilre (nO, p. 307). who examined specimcns, this sbould be nsslgned
.to the genus Stcntococcus. 
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plates or tufts, margins of body with tletlnite waxy plates or tufts more or 
less tleveJoped; body elliptical to OVOid, if the last, then broadened behind; 
derlll rClllflinillg membranous and colorless at maturity; antennae of the normal 
mOllophlebine type, V-segmented to ll-segmented; legs of the normal mono­
phlebin(' type, claw without a denticle, claw digitules acute at apices, not 
l'xceedillg the claw tip; beak very short nnd stout conical, one-segmented, with 

c 
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G 
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FIG. 10V.-Jccl·ya scyc/lellurll1n. udult female: A, outline, ventral, X 12; B,dorsal derm 
pore, X 1,280; C, unul region, X 60; D, base of largest type marginal seta, X 650: 
1<:, ventrul cicatrice~, X ao; 'F, thor~cic and abdominal spiracles, X 60; G, section of 
'IIIterior pOI:tion of ovisac bund. X 530; H, section of mlddorsnl derm, X 220; I,
beak. X 60; J, dorsul seta, X 650; K" 'ventral bair. X 650; L, dorsal hair, X 650; 
~'\f, abdominal spiracle, X 120 

bro:\(kued,. blunt-tipped, or even bifid sensory setne; with two or three pairs of' 
small, simple, posterior abdominal spirllcles in addition to the usual two pairs 
of much larger thoracic spiracles, these last each with b:lr but without disk 
pores nt opening; derm pores showing much varintion in details of organiza­
tion, but of two genpral types, the one large, with open center and a marginal 
band of loculi, 1he other smllller, and variable in. size, with a marginal band 
of locd!, hut with biloeul!!r, trilocular, or quadrilocular or other modification. 
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of the ccnter' del'm setae usu::lIy slender, ruther hairlike but stout and slline­
like in a few ~pecles, almndllut and closely crowded or very spar~e; with defini~e 
trullcate conical basal collars; hnirs present, few in number, WI'"I hemisphen­
cal to flat conical bases; pores grouped in the ventral ubdominal l"gion to form 
a definite ovisac·secreting IJrlnd. through which may usually be found a number 
of hairs, these occurriug in yar~'illg numbers and sizes from rare to very 

=Xl)E 

=P='I 
rP=--K 

FIG. 1l0.-lcerya BI'ye/,ella,'urn, larva: A,outlln<', dorsal nnd ventral, X (l0; B, an­
tenna, X IHi; C. IPg. X 115; D, ,'<'ntral cicatrix, X 330; E, anal tulle, X 330' 
P, derm POrt'S, X 1,280; G, llcak,X 115; H, thoracic and abdominal ~lliraclcs: 
X 4UO; I, base of apical s~tn, X 650; ,T, abdominal spiracle, X 1,280; K, dorsnl 
hair, X 6::;0; L, dorsal seta, X 650; M, ventral seta, X 650 

numerous and from l'mall to large, th:s ovisac band transverse and most oln'ious 
immediatel>' behind the 110s1erior coxae; anal tube membranous willi a simvle, 
relntively large, circulnr ring at inner end; ventral cicatri!:es ranging in number 
from one to senm, the usunl number three, ull in u trnnsyerse row across the 
nmtpr of '1:11e ubdomen immediately behind the genital opening, this row often 
cun'cd toward the :I)lieel>. 

PrcaduM female.-In gencl'll) (']ose)y resembling the adult. 
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FIG. l11.-Iccrya 8cycllellarum..! adult male: A, aatenna, X 30; B, claw. X. 120; C, 
wing, X 17,5; D, head, X 1)0; E, abdominal derm disk pores, X 1,280; F, halter,
X 230, with detail of seta tips, X 650; G, apex of abdomen, X 60; H, second and 
third antennal segments, X tlO; I, abdominal spiracle, X 530; J, penis sheath, 
X 120; K, outline of oblong, ullchitillized, middorsal thoracic area, X 230; L, leg,
X 30; M and N, bifurcate setae from leg, X 230; 0, tubercle from he(\d, X 1,280 
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Larva.-Body broad elliptical; antennae six-segmented, the apical segment 
strongly enlarged and bearing several long to very long setae; legs normal, 
mostly rel&tlvely long and rather slender, claw slender, with denticle, claw 
digltules 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 is, the thoracic with a bar, without pores, the abdominal simple, in two 
or three pairs; derm pores of a single type only, small multilocular disk; body 
setae of one general type, mostly slender, basal collar stout conical; hairs with 
approximately hemispherical bases present; marginal setae definitely differen­
tiated, the apical setae, at the apex of the abdomen, in three or sometimes in 
two pairs, if the last, due to reductlon of the median pair of the three, the 
lateral setae along the body margin anterior to the apical distinctly differenti­
ated in size from these, each of these laterals sometimes accompanied by a 
second seta of considerable size; anal tube short, with a ring of polygonal wax 
pores at its inner end, a ring of disk pores. somewhat beyond these, and a more 
or less distinct circle of disk pores around or near its external opening; with a 
single cIrcular, median, ventral cIcatrix. 

Adult malc.-Of the usual elongate shape; head triangular in outline apically; 
antennae lO-segmented, all beyond the second binodose and each with two 
whorls of setae; wings dark, the basal diagonal vein hardly reaching half way 
to the margin; legs normal, slender, anterior femora with bifurcate setae, 
tarsus two-segmented, claw without denticle, claw digltules hairlike, tapering, 
110t attaining claw apex;' only the apical l)air of abdominal fleshy tassels pres­
ent; penis sheath relatively stout and short, slightly contracted before apex; 
dIsk pores of the usual type, number of loculi varying from a normal of four; 
abdominal spiracles as in other stages, that is, two or three pairs. 

This is, on the basis of our present knowledge, the most widely 
clistributed genus in the whole subfamily. Presumably indigenous 
species have been reported from the Mediterranean subregion of the 
Palaearctic region (very possibly not truly 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 
Australasian region; from all four divisions of the Neotropical re­
gion, and from the Rocky Mountain subregion of the N earctic region. 
The 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 N earctic and 
Australian regions. Quantitatively the Neotropical region appears 
to be the present cent~r of natural distribution. . 

Some careful and fairly extended work has recently been carried 
out on the annual cycle of at least one included species, I cerya 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 
ether species assigned here, agrees with the genotype in having one 
generation annually, a fact shown in this same paper. 

Although specimens of type or other authentic 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 se~regation of this kind 
must await tlie .collection of additional materIal, and particularly of 
additional stages of species now inadequr.tely l'epresentecl 

From a study of specimens and literature, the following species 
have been retained in the genus, each having beRn described as or 
being currently accepted as belonging to Icerya unless otherwise in­
dicated: aegJ/ptiaca (Douglas) (39~ E. '79), albolutea Cockerell (13), 
Q1'(lsiliensis Hempel (91, p. 370), cnUemis Hempel (95, p. 333, 357), 
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eolirnensis Cockerell (1313, p. 81), corticalis Vayssiere (170, p. 3131), 
flava Hempel (95, p. 334, 'S58) , for·rnicarwm, Newstead (141, p. 169), 
geni~tae Hempel (913, p. 18,55), koebelei Maskell (U5, p. 184), lit~ 
toralis Cockerell (14, p. 4139) and varieties mimosae Cockerell (14, 
7!. 430) and tonilensis C.ockerell (1313; p. 81), longisetosa Newstead 
(1.i8, p. 155), luederwaldti Hcnpel \93, p. 197), mam-irna Newstead 
(150, p. 301) , rnaynei Vayssiere (170, p. 3136) , minima Morrison (132, 
p. 64), rninor Green (66, p. 17), rnontse?'ratensis Riley and Howard· 
(156, p. 99,101), nigro"a;reolata Newstead (151, p. 8), palmeri Riley 
und Howard (156, p. 104), pUosa Green (64, p. 7), pulcher (Leon­
ardi) (111, p. 3) (described as Palaeococcus), pUToluui Maskell (121~ 
p. 1321) and varieties citriperda Hempel (94, p. 11'13; 95 p. 331, 361), 
G1'awii Cockerell (11), and maskelli Cockerell (11), 1{leyi Cockerell 
(9, p. 15) and vartety larreae Cockerel~ (22, p. 82), SCft1'ottkyi 
Hempel (91, p. 373), solwutedewi Vayssiere (170, p. 337), seychel~ 
(aI'WIn {Westwood) (173) and varieties cristata Newstead (146, p. 
11) and nardi Green (65, p. 441), spZendida Lindinger (114, p; 85), 
81tbandbu1 Leonardi (112, p. 238), sulfurea Lindinger (114, p. 85) 
and variety patter-soni New&tead (151, p. 9), t1'emae Vayssiere (170; 
p. 344), and eeteki Cockerell (31). 

Of the other species that have been described as Icerya and are 
currently assigned to this genus, the following have been excluded: 
eupft01'biae Brflin (3, p. 167) (= Steatococcus), hyperiei Froggatt 
(55, p. 472) (status not certainf'rom the description), insulams Hempel 
(96, p. 510) (status not certain from description): ja{]obsoni Green (68, 
p. 316) (considered to represent a species' of Crypticerya), natalensis 
Douglas (38, p. 86) (=a species of Crypticerya), paruUstaHempel 
(95, p. 336, 360) (status not certain from description), taunayi 
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 (137, p. lS8) , 
orocea Green (64, p. 7), and okadae Kuwana (104, p. 178) as syno­
nyms of seycftellmrwm (Westwood), and tart/{Jalla Green (64, p. 7) as 
a synonym of aegyptiaca (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 thorOllgh 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 AVAILADLE SPECIES OF ICERYA 

Adult tenwle 

a. With two pairs of abdominal spiracles. 
b. 	Derm setae conspicuously blackish, hairlike, mostly grouped in obvious clus­

ters; lateral ventral cicatricl!s approximately circular in shnpe, distinctly 
smaller than the median; st'creting a distinct and conspicuous ribbed 
posterior ovisac; dorsum mostly only thinly covered wrth secretion. 

c. Anteimae normally lO-segmented; body, e.en at maturity, with a. dorsal 
cylindl'icul pencil of secreted wax_________________koebelei Maskell SG 

'" See :r.Corrlson and ~rQrrlson (138. p. 33) for some discussion of this species. The writer 
"c,nslders it possible that the species may be based on an abnormal colony of I. purchasi 
l\Ia~kell. although Froggatt (55, P. ~71) reports finding It \ rarely) about Syduey, New 
South ·Wnlcs. 
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ce. Antennae normally ll-segmented; body without middorsal pencil of 
secret'on ______________________ ..:~-----------------pureha8i Maskell 

including yar. era·lv;;. Cockerell 37 and tnf!skelli Cockerell 
bb. DCI'm setae not blackish, less hairlike, and, while grouped, not forming 

conspicuous tufts; lateral ventral cicatrices elliptical or k dlley-shaped, 
approximating the median in size; body concealed beneath a large loose 
mass of white secretion, the ovisac not differentiated from this. 

caZUtri (Froggatt) 
aa. With three pairs of abdominal spiracles. 

d. 	 Derm dorsully, in addition to the usual types, with large, conspicuous 
" open-center" or "beaded-rim" pores, arranged in small clusters 
or in transverse rows. 

e. 	 Large "open-center" pores, very conspicuous, owing to small size of 
body and presence of a blackish chitinized border around each, 
this border frequently, inclosing also a seta base or a much 
small!'r multlIl)Cular disk pore, these large pores in clusters along 
margin and in rows across dorsal surface on whole body; with a 
singl!', median, circular, ventral cicatrix (perhaps not constant) ; 
antennae normully nine-segmented or less. 

pilosa Green" and nardl Green 
ee. Large "open-center " pores much less conspicuous, owing in part to 

lurger size of body, in part to restriction in distribution, here 
occurring on the l.uiddorsal portion of the posterior abdominal 
segments, but mosUy to reduction of blackish chitinized border to 
a very narrow band; nonnally with three small, circular, ventral 
cicatrices; normally with ll-segmented unte'!lnae. 

8c1}chellarllllt (Westwoj)d)

ad. Derm, while often showing di~tlnct variation in pore t~'pes, without the 


large" open-center" or "beaded-rim" type found in the preceding. 

t. 	Ovisac band well developed, with pores and long hairs or setae, 

these numerous, upproaching the pores in number, at least in 
the untcrior median section 'of the band; antennae normally 
nine· segmented but variable. 

u. 	Body setue few in number, mostly conspicuousl~- stout, apices 
of all except tho!;'e around unal opening bluntly rounded; 
hairs in oyisac bund large und stout, likewise bluntly rounded at apices _________________________________ ~ininlfl. ]dorrison 

ou. nody setlle much more numerous und, although sometimes large, 
proportionately mllch more slender, tapering uniformly to 
acutely pointed tips; hairs of ovisac band likewise tapering 
uniformly to acute tips. 

h. 	With u single, median, circular, "entl'al cicatrix (ooli~en8is 
Cockerell is here regurded as a s~'nonym). 

lJalllleri Riley nnd Howard" 
7th. 'Vith three cit'clllar "entral cicntricl's. 

i. 	With stout blackish settle, each with high conical basal 
collaI', in the ovisac band; dorsal setae all stout, blackish, 
some rather large (includes yuriety larreae Cocl;:erell). 

rilclli. Cockel'ell •• 

aT While some of the dUferences noted by Cockerell in describing these two varieties 
appear in microscopic mounts of cotype specimens of mch, it has not pro\"ed poRsible to 
determine their exact status from this material In the brief period available for a study of 
the same. Probabl;y critical breeding work will be required before definite conclUSions CDn 
be renched. 

as See Green (65, p. ~o-H3) for detailed discussion and elaborate Illustrations of this 
nnd the following species. 

3U These two species were separated by Cockerell on the basis of differences In the stout­
ness of the larval antenna, particularly in the width of the fourth segment; measurements 
mndo recently on cotype lan'Re of hoth species give identical 'results, 2.;", 'for the maxi­
mum width 01 the fourth segment Instead of 21" for ooli1ll.cnsis Bnd 30" for t)ll.ltlleri DS 
given by Cockerell. ~'he larvae appear to be Identical in all other respects as well. 
lIIounted udult females likewise appear to show no tangible differences, although the 
av.. Hable matcrial Is limited and not altcgether satisfactory. • 

.. On the bnsis of the materIal a"allable for study, including type lots of both 'spectes
and variety. thc ditrerences in the larval antennae, cited by Cockerell as a basis for sepa­
rating the two, are nonexistent; 1he antennlle of botl1 al'e of about equal stoutnps8 nnd the 
second segment Is slightlY longer than the third In both. No obvious distinguishing char­
acters appear In the adult female, although the setne in the variety, Including those In 
the m'isllc band, appear to he somewhat less stout and somewholt lighter in color than 
III the type, but no other differences have beeII noted In the limited mat"rial of the two 
that hus been examined. 

71205-28--14 
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ii. 	 Setae in ovisac band few, slender, this mostly with slender, 
light-colored hairs having fiat conical to nearly hemi­
spberical bases; dorsal setae slender, not dark colored, 
not especially conspicuous __________ littoralis Cockerell" 
and varieties mimo·~ae Cockerell and trmilellsi.sCockerell 

ft. 	Ovisac band often rather narrow, not particularly well developed, 
anterior median section without hairs or setae, or, if !)resent 
there, these relatively few, inconspicuous; antennae normally 
10-segmented to ll-segmented, but variable. 

j. 	Dorsal -and marginal setae very sparse, short and stout at 
bases, blackish, many almostspinelike; derm pores in 
ovisac band and elsewhere, except in genital region, 
small, simple multilocular disks with large, usually 
indistlnctlybilocular or trilocular 'center and from 6 to
11 10culL________.________________ suband,bna Leonardi 

jj. Dorsai and marginal setae more, and usually much more, 
numerOllS, slender, lighter ~ncolor; derm pores, in 
many but not all species, showing an enlarged form and 
special type of arrangement and shape in the loculi. 

k. 	With a single, large, median, elliptical, central cicatrix 
(apparently constant in a series of, specimens from 
several localities) ____________aegyptiaca (Douglas) 

kk. With three or more circular to elli,ptical ventral cica­
trices (albolutea Cockerell nncertain, but distin­
guished from the preceding by the development of 
unusual pores). 

1•. Size very large, mounted specimens about 14 mm. 
long; dorsal surface, in addition to small, usually 
oval multilocular disk pores, with large circular 
disk pores with normally six large loculi and much 
smaller circular disk pores with .about five loculi; 
yentral cicatrices three, these very large, elliptical, 
constricted or ,asymmetrical; forming only a pad of 
secretion ,beneath_______________mawima Newstead 

ll. Size much smaller, length not over 8 mm. and usually 
less; dorsal pore combinations not as in preceding. 

'tn. Normally with three circular to elliptical ventral 
cicatrices. 

n. Antennae normally 10-segmented (subject to varia­
tion) ; anterior median section of ovisac band 
very narrow, hardly more than an irregular 
double row of small multilocular disk pores; 
derm pores showing several minor variations 
of the ordinary multilocular disk type, but 
none ,di1Iering conspicuously from this either 
in size or in internal arrangement; the three 
ventralcicatrii::es small, approximately circular 

pltlcher (Leon!l.rdi) and minor Green OJ 

'1111. 	 Antennae normally ll-segmented (subject to vari­
ation) ; anterior ,median section of ovisac band 
broader, mostly at least three or four pores 
wide; derm inmost of the following species 
with some pores, at least, conspicuously ,differ­
ent from the ordinary multilocular disk type 
and its variations, these special pores often 
larger and ,more conspicuous . 

. "No 	morpnological baSis for separating this species and its two varieties has been 
discovered In either adult females or larvae; since the sUght color dUl'erences on' which 
t~~ are based are hardlyslgnificnnt, it seems probable tbat the tbree are -identical. 

. ~,pe specimens of minor and specimens believed to be pulcher, 'on comparison, show 
few even apparent dilferences, except that pulcller has a definitely larger number of small 
disk pores dorsally. 
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o. 	Margin of body with a practically continuous 
loose .row of ,enlarged, circular disk pores 
having .nonnally six to eight large marginal 
loculi and a large centl'al circular disk with 
crenulate margin showing either about 12 or 
about 20 lobes, these appal'ently representing 
tiny loculi. 

p. 	Derm adjacent to nbove pores with an occa­
sional still larger pore, each with lal.'ge 
bilocular or trilocular center and usually 
six rather large marginal loculi introduced 
between the large central lobes; large cir-. 
cular pores usually with .eJ.ght loculi antI 
about 12 to 15 lobes on central disk. 

albolutea Cockerell 
pp. Large bilocular or trilocular pores as de­

scribed above wanting; large circular 
pores usually with six, sometimes with 
seven, loculi and the central disk with 
about 20 lobes.(based on sllecimens deter­
mined by Newstead) ___8ulfurea Lindinger. 

GO. 	 Margin of body without such enlarged circular 
disk pores, and with nothing exactly com­
parable. 

q. 	Dorsal derm with numerous, but not 
crowded, somewhat enlarged, circular 
disk pores having small ir.regular center 
and usually eight rather large radiating 
loculi; no posterior ovisac, insect fonn­
ing a pad of secretion beneath body.

schrottky;, Hempel 
qq. No dorsal pores of the abov.e descclbed 

sort; with a distinct ribbed or ll.uted 
posterior ovisac. 	 ., 

tnolltserratctuJi8Riley and Howard 
and brasiliensi8 Hempel ., 

tntn. Normally with five to seven circular to elliptical 
ventral 	cicatrices. 

7'. 'Vith five ventral cicatrices, the outer
small ___________~__8imilis Morrison" 

rr. With se,'en ventral cicatrices, the outer
smalL_______________ zeteki Cockerell 

GENUS A1JLOlCERYA MoruusoN 

(PI. 7, E. and figs. 112, 113, and 114) 

This genus was established by the writer (138, p. f&f&) in' 1923 to 
include the genotype" I acrya rosae variety australUJ Maskell, and a 
newly described species, A. aaamae. 

GENERIO CHARACTERISTICS 

Ha.bit.-Living exposed on the host during growth, producing a marginal 
fringe of secretion, and the whole venter becoming somewhat concave for the 
reception of the eggs at oviposition . 

•, Cotype specimEns of brasilien8i8 are larger thun specimens of montscrratenBls, and the 
three 	ventrar cicatrices nrc somewhnt oval to elliptical; In montscrratensis these are 
approxlmatelyclrculnr; nt present the writer Is InClined to consider them as probably
identicnl• 

.. ExclW,t for the apparently constant difference In the character of the ventrnl cica­
trices. as Indlcnted, the serIes of specimens on which this Is based, from Panama, Trinidad,
and Tobngo, seems Identical, In structurnl characteristics, with specimens of zeteki from 
the Canal Zone nnd elsewhere. Probably experImental breeding will ,be necessary to deter­
m Inc their status with certain ty. 
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Ad.ult temale.-Elliptical; externally nearly to entirely nakell aoo\'e; derm 
dorsally and ntmurgins. becoming strongly chitillized and dark brown to 
blackish. at maturity,but witltthe midventral derm membranQus; nnterume 
10-segmented to ll-sel.'1Dented; legs much IlS in Iceryu; beuk short conical. 
nne-segmented, with blunt-tipped. somewhut broadened, Ilpical, sensor~r setae; 
thorucic Sl)iracles lUl'ge, with bar; with the three posterior pairs .of abdominal 
spiracles. these siUlple, tnbulur; derm pores of the ordinary llluitiloculur disk 
type only, 110 specially modified pores present; dprm setae stiff, sparse, longer 
IUlcl more numerous aloug body margin; unal tube with a simple rillg at inner 
end; with three oYal ventral ciCfltrices placed close together. 

FIG. 1l2.-Au!oi<"t'rya allstrali8 (~.xcept A), adult femnle: A. acaciae, outline of body.
,·entrlll. ~< 7.5; B, del'm disk pore, ,;urfnce uod Nection. X I,GOO; C, thoracic 
splrnolt'. X!!30; D. nudomlnul sIIh'ucle, X GOO; Eo denu setn, X 500; F, "urious 
sort", or derm disk pOl·es. ).: 1.500; G. leg, X 57.5; .at beak, X 230; I, ventral 
disk pores from nn'a of vag.''lsl opening, X 1,500; J. llntennu, X 57.5 

Lart:II.-Somewlwt ovoid, brolldel'anterior:l~'; antennae six-segmented,resem­
bHng thosp of Iecrya; legs liS in lcerya; beak nne-segmented, short (',(>Dica) 
:IS in Ieer~'a: thoracic io'pirucles witll har; abdominlll spiracles minute, three 
pairs as in adult; derm pores of the ordinary multilocular disk type only; some 
derm setue qnite small :l1H1 inconslIieuous, others ver~' much enlarged and ex­
tremely prominent, tile tips not ucute, tbese including the two marginal und four 
to six dOI'sal rows; III,ieal setn~ of normal form, elongate, slender, in three 
pairs, with the inner two setae I1Ib:'.~ or less reduced, gh'ing in one species an 
appeurunce of only two pairs prcselli:; anal tube with polygonal wax pores 
in lWeI at iUllel' end•.nnd with ring of disk pores at mouth us in Icerya; ap­
parently no \'entml eieatrix in gt'lIot~'pe, a single IIIllch reduced one in other 
species. 
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Adult m!lle.--Very similar to tilis stuge in Iceryu ns far us known. Some 
structurul chltracter;stics exhibited OIl the Ilccompanying lllll~e. 

The two included species, which are described in ::ome detail in 
the paper in which the genus was erected, offer some obvious con­

~ 
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@" ,CL 

I?IG. 113,~A,,'oit'crya ''''Nt/'ulis, )nr\':1: A, outUm', dorslIl lIud v'~ntrn). X (i7."; n, leg.
X 115; C, clllw. X 640; D, derm selll. X 115; E, tricuspidate apex of derm seta, 
X .1,500' F. thorllclc aud IIbdomlnal spimcles. X 230; G, beak, X 115; B,
abdomlnnl spirncle. X J,r.OO: J, 111111) tube. X ;1:10; J. nnll) rinl.( disk pore, X l,uOO; 
K, ventral disk pore, X 1,500; L. <lorsn) disk pore, X 1,500; l\f, antenna, X 115 

trasts, but appear to be close enough to permit their association in 
a single genus. They mny be very readily separated in the first 
larval stage by the character of the apices of the enlarged setae, the 
tips of these in aW!tralis being tricuspid, while in acaC'iae they are 
bluntly rounded. 
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The known distribution of the genus includes the continent o.f. 
Australia only. 

No information is aVII.ilableregurding the life cycle or other 
biological characteriRtics of the included species. It seems probable 
that there is only II. single generation annually. 

'GENUS STEATococcus FERRIS 

(I'). 7, F, nnd figs. 115 IlDd 110) 

This genus was established in 1921 by Ferris (52, p. 69), who 
definitely designated the species odginally known as PalaeococCU8 

FIG. 114.-.1t1loicL'rya arlstraUs, adult mnle: A, penis shenth, X 115; B. leg, X 57.5: 
C, a~'x of ubdolnen, X 57.5; D. wing, X 30; E, antennu, X 57.5; :"', head outline. 
X '5,.5 

morrilli Cockerell (30) as its type, and included with it the species 
previously known as P. memicanu8 (Cockerell and Parrott) (15, 
p..n.- P. plu(J1Leae (Oockerell) (10, p. 2(2), SbeatocOCCU8 tabernicolus 
FerrIs (52, p. 70), and P. tou-nsendi (Cockerell) (10, p. 201), all de­
scribed from the Southwestern United States and northern Mexico. 
The present writer later assigned P. nudatm ,(Maskell) (128, p. 405) 
from Australia to the same genus, and a study of cotype and -other' 
specimens shows that P. th.eob1'o1nae Newstead (1.47, p. 154} and 
!cerya euplwl'biae Brain (3, 1}. 167), African species, may also be 
mcluded here, and P.dymoc/d Froggatt (56, p. 36), another Aus­
tralian species, and finally a :recentiy described species from New 
Guinea, S. 8amaraius Morrison (136, p. 109).45 

.. According to \'nyssHlre (170, 1" 307), who hus examined specimens, Palaeoco0()U8­
caudatus Nl'wstelld (151, II. 6) nud Aspfdoproc/t,8 notodayi Newstead (Jii~) p. 117) belong:
In this genus. 
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GENEBIO OHARAOTERISTICS 

Habit.-Llvlng exposed on the branches of the host during the growing 
period; eggs deposited within a large internal marsupium having a median 
ventral opening. 

B 

.:. .. ...... 
·;Ci·~:1..:: .­.• .'0·''''. 

I!'JO. 1] o.-l~l·mtoco(X'Ut morrilli, adult female: A. outline, optical section, X 7.5; 
B, base ot largest ):vpe marginal seta, X 650; C, beak, X 60; D, leg, X 60; E. 
dorsnl dcrm pore, :x 650; I!', anterior; and G, posterior, thoracic spiracles, X 60;
H,abdomlDll1 spiracle, X 120; I. abdominal spiracle nnd adjacent derm pores,
X 60; J, vl'ntnll cicatrices, X 30; K, antenna, X 60; L, disk pores trom mar· 
suplal band, X 650; M, dorMI dcrm seta, X 650; N, body hair, X 650; 0, bOdy 
scta, X G50 

Adult fClllalc.-Body externally with more or less secretion, this varying 
in quantity from small rounded tufts ranged in longitudinal rows to .a fairly 
dense .alld uniform, more or less plntelike coating completely concealing the 
dcrm; body ovoid ill shape, distinctly brondened behind, with a marsupial 
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opening of varying shape ventrally Immediately behind ~e posterior legs, this 
serving as a passage between a delicate internal marsupium, often filling the 
greater pnrt of the body, and the exterior; der.m mostly remaining mem­
branous, in some specie;;: becoming more or less chitinizcd at maturity; antennae 
normnlly 9-segmented to l1-segmented, of the usual iccryine type; legs very 
similar to those of Icerra, the parts with relatiYely few setae, claw without 

cPH 

()=~---" 

FIG. 116.-SteatococC1lB mOl·rilliJ larva: A, outline, dorsal and ventral, X 60; B, beak, 
X 115; C, ventrnl cicatrix, X 3:10; D, abdominal spiracle, X 1,280; E, thoracic 

and abdominal spiracles, X 460; F, dorsal and ventral derm disk pores, X 1,280; 
G, IIllal tube, X 330; H, base of marglnnl scta, X 650; I, ventral seta, X 650;
J, dorslIl hnlr, X 650; K, dorsni setll, X 650 

denticle, claw digitules usually at least slightly exceeding the apex of the claw 
and faintly enlarged at UIJS; benk quite .short conical, one-segmented, with a 
very faint suggestion of II joint close to base in some species; thoracic spiracles 
with bar but without pore cluster at opening; with three posterior pail'S ot 
simple tubular abdominal spiracles; derm with pores, the numbers showing 
much variation alllong the species, these pores varying somewhat in type, but 
in general resembling the sorts found. in Icerya amI including, in all the 
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species, rath,eJ;" small multilocular disk pores with oval, triangular, circular, or 
elongate centers and about nine loculi, and, in some species, a distinctly larger 
open-center type with six loculi, or a still larger type with triangular centers 
and six much smaller loculi arrallged in pairs; derm setae with the usual 
hasal collar as in !cerya, varying from slender; hairlike, to quite stout and 
spineJike, from pale in color to blackish, from relatively very sparse to relatively 
very al.lundant; hairs less numerous, slender, with hemispherical or conical 
bases; anal tube with a simple ring at inner eml, the opening always sur­
rounded by a more or less conspicuously developed cluster of setae and pores; 
ventral clcatrlces varying in number from one to three, and in shape from 
circular to elliptical or somewhat kidneylike. 

Preadult fcmale.-Not available for any of the species. 
Larva.-Elliptical in shape; llntennae six-segmented, the apical much the 

longest,but only a little enlarged; legs rather slender, much as in Icerya; 
beak very stout conical, with blunt-tipped sensory setae; thoracic spiracular 
bar mostly slender; abdominal spiracles very small, simple as in Icerya; 
(term pores of the same general type IlS those described as characteristic for 
the adult stllge, but smaller:; derm setlle varying from quite large and stout 
to quite small lind slender, but the apical setae IIlways in three definitely 
recognizable pair;:, the middle one on eaeh side always larger and longer, the 
other two yurying from quite short and inconspicuous to nearly equal in length 
to the middle one, the lateral marginal varying considerably in conspicuousness; 
IInal tube present, with a band of polygonal wax pores at inner end and a 
disjOinted I·ing of disk pores at the opening; with a single, median, ventral 
cicatrix. 

Adult male.-Unknown. 

As already indicated in det41il, the distribution of the species here 
included covers the Rocky Mountain subregion of the Nearctic re­
gion, the Allstro-Malayan and Australian subregions of the Aus­
tralasian region, and the 'Vest African and South A.frican subregions 
of the Eth.\opian region, a rather disjointed association, which sug­
gests that a more cOlilplete segregation of the three elements included 
in the genus may be more nearly conect than the present arrange­
ment. 

There seems to be no precise in.formation 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 separated by geographical segregation. The key 
whicr follows will serve both to separate and to characterize these 
three groups, which possibly are entitled to the status of subgenera. 

Except for the species 171;eXWa'llJU8, 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. 



218 TECHNICAL BULLETIN 52, U. S. DEPT. OF AGRICULTURE 

KEY TO GROUP8 AND 8PECIE8 OF 8TEATOCOCCU8 


". 

A.duli female 

a. 	Marsupial opening with a complete circular to oval chitinized ring; derm 

pores of the one type only, small multilocular disk, with circular to 

elongate centers; (North American) __________________________ (G roup 1) 

b. Body setae relatively very numerous, crowded, blackish in color. 
1IIezieanu8 (Cockerell and Parrott) 


bb.Body setae relatively much less abundant, not blackish or crOWded. 
c. 	Body almost wholly destitute of setae, only a few along margin, 
around anal opening, etc., remaining__________tabernicolu8 Ferris 

ce. 	Body setae more numerous and more widely distributed, but not 
conspicuous. 

d. All body setae stout, many almost spinelike __morrilli (Cockerell) 
dd. Body setae more slender, hairlike (plttcheae Cockerell appears

to be a syno)lym) _____________________ tolvn.~elldi (Cockerell) 
aa. Marsupial opening ring incompletely chitinized anteriorly, its shape vary­

ing, but not completely circular or oyal; derm with some pores of larger 
size and specialized type; (not Amedcan). 

e. 	 Derm with large and conspicuous "open-center" pores pres­
ent along margins of body at least; (Australasian). 

(Group 2) 
{. With a middorsal longitudinal cluster of large "open­

center" disk pores; ring of marsupial opening wholly 
obliterated in front, the chitinized posterior section 
semicircular to somewhat elongate half-oval. 

nudat1l8 (Maskell)
ft. Clusters of large "open-center" pores present along the 

body margin only; ring of marsupial opening large, 
elongate to half-oval, completed anteriorly not by a 
chitinized band but by a narrow band of disk pores. 

8amaraius Morrison 
ee. 	 Derm without large and conspicuous "open-center" pores, 

only one type, circular with trilocular center and six or 
more loculi usually in pairs or gmups, this type large or
small; (African) _____________________________ (Group 3) 

g. 	Marsupial opening transversely half-oval, incom­
plete anteriorly; disk pores small. 

euphorbiae (Brain) 
gg. Marsupial opening triangular with closed apex 

posteriorly and lateral wings anteriorly; derm 4 
disk pores very large and conspicuous. 

theobromae (Newstead) 

LIST OF GENERIC NAMES ASSIGNED TO THE 

FAMILY 


A list of the generic names previously published in this family is 
given in Table 1, together with an indicatIOn of the present status of 
each, so far as this has been determined. 

At lenst one stage of some species of every genus wt marked with 
an asterick (*) has been examined; no examples of any stage have 
been available for the starred genera. 



TABLE 1.-Llst at generic names a8siglled to the family Marga/,odidae 

~"~-~"~'~"'~----;------------:------- ---------:--------.,------------------
Name Author Distribution Oenotype I Current status I Assignment in this bulletin 

Amcrlcoccus_____ •__ MacGillivray _____ Calirornla____ ._•••• ___ ••.••• J\fatsucoccus fascieulensls IIerberL_.-.! Americoceus._._._!, = Matsucoccus (Tribe J\fatsucocclnl). a 

AS!JI~01)r?ctus...___ News.tend_..____ .. Afrlca___ ._.___ ..____ •__ ...._ W~I~erhma pertinax Newstead: __•___ ./ ASPidOpr?etus___ ' Aspidoproetus (Tribe Monophleblnl). 
 ~ AuIOlccr)a_._.• _. __ Momson __•______ . Australia__....... __________ Iccr~a rosae var. austmlis MaskeIL ___ Auloleer)a. ____ . __ Auloleerya (Tribe Iccrylnl). til
1t:;alllpnpp~s ___ • __ •• O~~~ln:M~ne\·i1lc•. ---Ao--------- __ ""___ "'_ Callipnp!llIs :"cstw?n~I, Gu~rln__..____ Cal.lipappus._____ .! ~allipappus ~Trlbe Clllllpnppinl). ,.
Clypeococcus___..._ Newstend_...__ •__ llrazlL.._____ .._.. __ .._..___ leerya hempell Cockerell ____________ ._! CI~ pcOCOCCUS _____ j -Mlmosieer}a (Tribe Caelostomld.ml). 
Cockcrellellll________ MacOilllvray _____ Philippine Islands __________ l\[onophlebulus townsendl Cockerell.. Cockerellella. _____ , = Drosicha (Tribe Droslchlni). ~ 

I 
....Coelostomldla ______ Cockerl·!L_______ • New Zealand ________________ Coelostomn zealandlcum MaskeIL __ ._: Coelostomldla ___ j Coelostomld!a ('I'ripe Coelostomldiini). 

Coelostomn_________ MaskeiL ________ . _____do_________________ •• _. ______do______________ .. ___ ..___________1 =Coelostomldit,. j =Coolostomldln (1rl~e Caelostomldilnl). 

Crossotosoma_______ Douglas...._______ Egypt______________________ • Crossotosollla aegyptineum Douglas ___ =Icerya_____ •__ ... , = Ieerya ('rrlbe leeryml). 

Cryptleerya ________, CockerelL._.___.. Florldn, Carlbbenn region. __ Icerya rosae Hiley & Hownrd ....___ .. ' = Pnlneococeus. ___ , =Cryptieeryn ('I'ribe Iccryini). 

cryptok.ermes...._.jlI.,cmpeL___ •____ .. Brnzil, Mexico __ •__. _________ Cryptokermes brasllie~sis HempeL"-r c.ryptokermes _____l Cryptokerme.s (Tribe Coelostomldiinl). 

Drosicha_______ .. __1 \\ a1kcr____ •__ • ___ • Eastern and southeastern Drosleha contrnhens \\ alker-- ..------ Droslcha______ ' __ 1Drosieha (Tnbe Droslchlnl). 


Asia nnd adjaeent islands. 
 oDrosichlelln. __ -----I Morrison______ ._-- Indian___ . _________________ . Monophlebus tnmnrlndus Orcen______ Drosichiella_______ Drosichiella (Tribe Drosighin!). I:I;JDroslchoirles_.... ___,_____do__________.-- Indo-Malaylln ____________ ._ L1aveln hllemntoptcrn CockercIL _____ Droslcholdes. ____ .l Droslchoides (Tribe Droslchlnl)_ 

Oreenncoccus_______; MllcGillh'ray ___-- India _________ •_____________ Monophlebus stebbingii Stebblng __ ••_ Oreenacoceus __ ._.l =Droslchn ('l'rlho Drosichlnl). 
 a og~~y~~~~::::::::::i-T8i~i~iii-Tozzciii: -Wcs~~iii.. ije(jiierriiii;;uu ..j.c:- -co~~ssciratllJa.;-F8iiri.;iiiS:=::==::::: ·:;a~~iiiiieli~::=:::1 =O~~jnlellll (Tribe leeryinl). aI . glon. a
OuerlnleUn_________ ! Fernald___: _____ -- ...__do._. ______ •__ . _________ •____do________________ .... _____________ Ouerinielln_______ Oueriniella (Tribe Ieeryln!)- . 8lIemaspltloproetus.· Morrlson ________-- Indlan_._..____________ •____ Aspldoproctus clneren Oreen. _________ lIemaspidoproctus' IIemaspidoproctus (Tribe Monophlebmi). 
100ryB ____•____._. __ Signoret.____ •__ -- World·wlde _________________ Dorthezia seyohellnrum Westwoo(L __ • lcerya_____ . _______ 1 leerya (1'ribe leeryini). I:I;J
Kuwanla ___________ : CockereIL ___•____ • Japan____ •__________________ Sasakia (IUerCUs Kuwana______________ Kuwania__________ Kuwania (Tribe Kuwanilni). j' ....Lnbioproctus _______ , Oreen. __________-- Ceylon___________ .__________ Walkerlnnn poleU Orelln. _•. _. _____••_ I.abioproctus______ 1 Lnbioproctus (Tribe Monophlebinl). 

"Lellchln___ •_______ .l SignoreL__•_____ -- Europe______ . ___________---- Monophlebus fuscipennls Burmeister _ = Plllaoococcus. __ • = Pnlaeot'Occns ('I'rlbe Monophlcbini). 
Llavela_________ ... _, _____do_____ •_____-. Mexk'O, Central Americn __ ._ Coccus axin Llave __________ .__________ I.lavela_ .• ------ .•1 I.ln,'ein ('rribc Llnveiln!). 

Lla'·elella_._________ : Morrlson ________ -- Mexico____________________ ._ Llnveia axin oC Cockerell (not Llaye) .. Llllveiclla ________ • J,la"elella ('I'ribe UllveiJlli). . ~ 

Lophocoecus_.__•____ CockereIL.__-----· Africa________ •________ •_____ Lophococcus mlrahllis CockereIL ___.. =Aspidoproctus___ 1 =Aspidoproctus (Tribe Monophlebmi). 

Mnrchallna_______ •.! Vnyllsitirc________ -- Eastern Me d I t erran ea n Monophlebus bellenicus Oennadlus___ Marchalhla. _.. _'_1 :r.lllrchlllina ('I'ribe MarchIlJininl). ~ 


I region.
J\fnrgnrodes_________! OuUdlng__ . ___---- Lesser ,\ntlllcs to world· Margarodes formlcarum Oulldlng .. ___ Mnrgnrodes._____ -' Mnrgarodes ('I'ribo JI-!argarodlnl). 


wide. I ' 
Mntsueoceus._. ____ Cockerell______ ---- Japan, United States ________ Xylococcus matsumurae Kuwana __ .__ Matsucoccus... _._ Matsucoceus (Tribe Jlfatsucoccln!). .
MlmosleeryB_ ...._______do_________ .--- BraZiL__________ •__ •_____ ._llccrya hempell CockereIL ____________ =Palaeococcus or : =Jlfimosieerya ('I'ribn Coelostomldiini). ~ 

. Clypeococeus. ; o 
l\-fonophlebidus_____ Morrison_~______-- Indla______________ •_________ Monophlcbldus Indlcus Morrison. ____ Monojlhlcbidus __ .: Monophlebidus ('I'rlbe Monophlebini). 

Monophleboldes__.. _____do____ .._____ -- Africa________ •________ •_____! Monophlebus Kymnucarpl HaIL. _____ J\fonophleboldes __ Monophleboides (Tribe Monophlebini). 

Monophlebulus_____ CockerelL...____ -- Australia__________________ ._. Monophlebus fuscus MaskeIL__... ___ Monophlebulus___ ' Monophlebulus (Trlbo J\fonophlebulinl). 

"Monophlebus.____.. Burmeister______-- Ja\'n_______________________.1 J\fonophlebus atripennis Burmeister __ Monophlebus _____, Monophlebus (Tribe Monophleblnl). ~ 
Neogreenla ______.._ MneOlllivray. __ -- Ceylon___________ •__________ :'fonophlehus zeylanicus Oreen. ______ Neogreenia________ !' =Tribo Kuwanlini (generic status unsettled).

Neomnrgnrodes_____ Oreen______..___-- Aigerla______ •____ •________ ._ Neomnrgnrodes erythroccphala Oreen_ Neomargnrodes. __ Neomargarodes (Tribe Margnrodinl). 

Neosteingelin_______ Morrlson_____ ._.-- Nenrctic, Allegheninn sub- Neosteingelia texann Morrison ________ Neostelngelin .... _ Neostelngelia (Tribe Kuwnnilnl). 

region. 
t.:) 


Nietnera____ •_____ =: Oreen____________• Ceylon___________ .._.. ______ Nletnera pundaluoya Oreen ___________ Nletnera __ ....__ •.1 Nletnera (Tribe 10nopble Inl). ~ 


':0 

"Newsteadlelln.• __ IMacOllllvray- ----I Indln.___ . ______________ ..___ IcerYB Cormlcnrum Ne\l'stead__________ NewstendleIlB._. __ Immature Icerya~robnblY ~Tribe lceryinl). 
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'rABLE 1.-JA8t Of gClleria 1Iames Msigned to tM family Margm'odidac-Continued 	 ~ 

o 
~ 

--'--~----"'----I-'--'-~'--~'--T- ---_.. ----~.---l--"---~~----'-,---­ ..-
Name . 

Nodullcocclls...... 

Ortonla............ 

• Palaeocoeeus.. •••.. 
]'arncoelostomu .•• _. 
l'arngrcollln.••••.••. 
l'orlssopnoumon___ • 
Platycoelostolllll•.•• 
I'orllhyrophorn..... 
l'rotlcorya......... _ 

I'rotortonili••••••••• 
,

l'soudaspldoproctus 

SnsBkla.c........... 
Sphnornspls ••••••••• 
Steato~occus•••••••• 

Stelngella........... 
Stlgmncoccus•••• _•• 
Stolllacoccus...... .. 

·1'css.uobelus......... 

Ultracoolostolllll .••• 
Waikerillna.•••.•••• 
Warnjlcoccus._••••. 
Xylococculus....... 
Xylococcus. __ ._•••• 

Autllor _.. __ .~lst~II~~____._.__ Genotype ('urr~nt status. Assignment In tbls bulletin 

, 	 , I ttl 
(')Morrison••••.••... ' Austrnlla.... ____ .... _•.•••..!Mono(Jblobus crnwrordl var. lovis' NOdUIiCoCCUS__••••1 Nodullcoecus (,rrlbe Monopblebullnl). 

JIlnskell. ; 	 ~ 
Silinorot•••.••_..... Moxlco, Contml Amorica. _ Ortonla bouvar! SlgnoroL .••_...... -I =L1avela_ •••• =I.lnveill (Tribo Ua\·elilli). o. •• ~ Coolterell..........: .f;uropc ••.• __•.• _...........1 i\[ollophlebus ruscipcnnis Burmeister./ Palacococcus ...... f Palaeococcus ('l'ribe JIlouophlebinl). .... 

Morrlson._........: NootropicaL ••••••. """'" 
MllcOlllivrnr"".f Coylon••••••••.•••••.••••.•• 
Nowstead..•.•.•.• ' 1lId"\ alld Ildjllcont..........
Morrlson..........i New Zoollllld •••• _••••••••••• 
Ilrnndt.••• _....... l gurope...................... 
COckeroIL •.•••••. ' Southwestern part or Unltod 

States and Melico. 
1'l'own501ll1.•••••.• Mexico Ilml Contral Arnerlcll 
I

J\forrlson ••••••••• J ArrlCIl....................... 

IKuwanll ..........· Japan.•.•• ___ ............... 


olard ............_1 South Arrloo ................ 

Forrls............. Southwestorn part or United 


States Bnd .!\-(exlco, Aus· 
I tralla, ArrlcB. 

Nl\8sanow.........j Europe.............. _......., Stoingellil gorodotskla Nnssanow ...... j Stelngolln..... 

HempoL.......... , Dra7.lL..............._...... 
·Ferrls............. ' Onlirornln................... 
lIfontrouzlor..... .1 New O,\ledonla __ •••. __ •••,. 

CockerelL.......... New Zealand ................ 

Slgnoret........... Ceylon............_......... 

Kuwnna••••.•••••1 Japan........__ ••••••••••••• 

Morrlson ••••••• __ ., Noarcllc .................... 


I 
1.611'. "'"'''__ ''' 1'alaoarctlo.•••••_••••• _..__ . 

(')l'arllCoelo~tomn pcruvlallil Morrisoll"'ll'llrllC""o<lio:!tollll\"'1 Pllrncoelost.oula ('l'rlhe Coclostomi,lIInl). 
J\lonophlcbus zeylnulcus Orecu_ ••.••. , =Ncogrooula. __ . _. =Tribo Kuwlluiiul (gcnerlostatlls unsettlod). 
I'erissopnoumon rorox Nowstoad ••••..f =Stigm8coccus •••• i = l'erissopneumon ('I'ribo MOllophlobinl). ~ 
Coelostoma cOlllpress,\ MnskoIL••.... 1'Iatycoeloslom,\.. 1'Iatycoelosloma ('I'rlbe Platycoelostominl). t:d1Not certnin ..................._........ =Mnrgnrotlos..... =J\fargaro<ies ('rribo Margarodlnl). 
 c:jlcorya riloyi CockoreIL .............. .- = lcorya.......... =1coryn ('I'rlbo lcorylnl). 


Ortonla (ProtortonIB) IlrhnlUvllTownJ =I,Invoia....... __ = ProtortonlB (Tribe LIM·aHnll. ~ 
send. 'I

Aspldoproctus hyphooniacus HaiL••• l'soudnspldoproc· i'seudnspltloproctus ('l'rlbe Monophlebllil). I tilL ~ 
Snsakla quorcus I(lIwllna .............. =Kuwanla''''_'''j =RnwRnla (Trl~o Knwanllnl).

Sphaernspls cBPonsls Olnrd............. =Margarodcs"' __ j =MBrgllrodes ('I rlbe Jl,!argllrodinl). 

~":J 

r:.. 

PalBoococcus morrllli CockeroIL ......	: Stoatococcus •••• __ SteatococclIs (Trlbo lcerylnl). 
' 
I 	 ~"'1 Stolngella ('I'rlbo Stoingelllnl). 

Gtlgmllcoccus nspcr HempoL. ......... Stlgmacoccus.•••.. Stlgmacoccus ('I'rlbe SUgmacocclnl). [Il 
Stomacoccus Ililltani Forrls ............: Slomncoccus ••.•.. Stomacoccus (Trlbo Stoingelllnl). 
'I'ossarobolus guerlnll J\lontroudor_ ••.l 'I'ossarobolus.... _. 'l'cssarobolus ('I'rllle? Monopblebullnl, status ~I I uncortaln).Coolostomll nsslmllilMnskelL. ........ U1trncoolostolnn .•• Ultracoelostoma (Trlbo Coelostomldllnl). 

Coccus florigor walkor................ ,.! ";alkerillna....... Walkerlana (Tribe Monophleblnl). ~ 

Monophlebus corpulontus Kuwalla .•. ""raJlcoccIlS... •.. = Droslcba (Trihe Droslcblnl). 

Xylococcua betulae 1>orgatldo ........... XYIOCOCClIlUS""_'j XylOcocculus ('I'ribe Xylococclnl). o 


I-.:jXylococcus ftllrerus Lilli' ............ _.\ Xylococcus••.••••• Xylococcus ('l'rlbo Xylococclnl). 


L; 
e>:I.... 
a 
c:j 

~ 
q 
~ 
t"J 

.... 
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LIST OF SPECIFIC NAMES ASSIGNED TO THE 
FAMILY 

Tnble 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 dudng the course of this work. 
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l\:)TABU 2.-IMt of specific names assigned to the family Margarodi4ae 
~ 
~ 

Generic and specific assign­
ment according to this bul­0'"'.,"..~ "m"I___ Current ~_e_Y_:n_n_'~_:_~_f_S_pec_i_Il_C+___________Author Distribution Original generic assignment letin 

t>J 
Cl

·abrahamL_______ ___ _____ Newstead___________________ Britlsb Guiana_______ __ __ ___ Ua\'ein_______________ . _____ Llaveia__ ______ ______ _______ Crypticerya. ~'acaciae___________________ ' Morrison and Morrison_ ____ Australla___________ .____ ____ Aulolcerya________ _______ ___ Auloicerya_ _________ _____ ___ Auloicerya.
acaclae__________________ .I Joubert_ ____ __ __ _______ _____ South Afrlca__ _____ _______ __ Monophlebus---- _______ ____ Monophlebus_ __ ____ __ __ ____ ? Pseudaspidoproctus. z 

·acalyptus________ _________ Herbert__________ ______ ____ _ Idaho______________ __ _____ _ Matsucoccus____ _______ _____ Matsucoccus_________ ____ _ l\fatsucoccus. 8
ndipofera----------------- Dond6 Ruiz _________________ Mexico______________________ Coccus______________________ Llaveia adn_________________ Uaveia :uin. 

·oogyptlaca___________ _____ Douglas________ ___________ __ Egypt, Indla__________ __ ____ Crossotosoms __ ____ ______ ___ lcerya_________ ______________ Icerya. ~ 
·africana_____ ______ ______ __ Newstead___________________ KilimandJaro____ ____ __ _____ Walkeriana_ ___ _______ ______ Wlllkeriana..________ ________ Pseudaspidoproctus.
africanus ______________________ do_______________________ German Soutbwest Afrlca__ Monopblebus _______________ Monophlebus_______________ ?: possibly Monophleholdes. td 

'1Ilbolutea, scychellarum___ CockereIL______ __ _____ __ ___ West Africa ________________ oj lcerya______ ____ ________ ___ __ Iceryll_________ __ ____________ Icerya alholutea. ~ 

·alnIIjo~~================= ~~::':ce~~=::=:::::===:=::== ~a'lrf~miii=:==::::::::==::=:=,_::~~~~~~s__~~==::=::::::::== _::~~~~~__~~:::::::::::::=: i~I~;;:;~~M:.P!micus. ~ ·andreae___________ _____ ___ Green____ _________ ___ _______ Congo Region____ ____ _______ W alkerians__ ________ ___ ____ Walkerlans__ _____ ______ _ __ preadult Aspidoproctus. 
8nonoo ___________________ Newstead _________________________________________________ Steatococcus________________ Can find no data on this insect. (See Vayssiere, 170.) 1-3 
nrmntus_______________________do______ _______ __ _______ _ German East Africa_______ __ Aspidoproctus- ____ _____ ____ Aspidoproctus- _____________ Aspidoproctus. ~ armenilV'.Al ________________ Burmelstcr__________________ Armenia____________________ Porphyrophora-------- ______ Margarodes hameIiL ________ Margarodes hamelii. 

'asper______ ____ __ ___ ______ HempeL _____ __ __ _______ ___ Brazil, Gulana__________ _____ Stigmacoccus________________ Stigmacoccus__________ ____ __ Stigmacoccus.
·assimile___________________ MaskeIL ___________________ New Zealand ________________ Ultraeoelostoma ____________ Ultmcoelostoma ____________ Ultracoelostoma. J;'d 
atrlpennis_ ____ ___________ Burmeister____________ __ ____ lava_ __________ ____ ___ ______ Monopblebus------ __ _______ Monophlebus____ ___________ Monophlebus.

·australe_________ _________ _ MaskeIL______ _______ _______ Australla____________________ Coelostoma_______ __ ________ Call1pappus-__ __ ____________ Calli pappus. ~ 
::~~~~~:~~~:~:=::=::::: -Li8-\~~-:~:==:::::::===::::::= -M8x1~::::=============:==:: b~~::=:===:::=:====::=:== i~~~==:=:::=:=:::=:: t~~!~~ya. [Il 

:~I~u~~~I!~::::=:::=:=::= rayl~~s__~==:=:::=:::::=::=:::: ::==:~~-:::::::==:::::=::::::: ~~~~I~_~~~:=====:======== -LI8v~~a-iiiiii_~::==:::=:::::=: tl:~:I: ~x~~I.n.azteca__ ____ ____ _________ _ Ferrls____________________________do_____________________ __ Marchallna_ ____ ___ _________ Marchalina_ ____ ___ _________ 1. ~ 
'benguetensis _________ ____ CockereIL__ ________________ Philippine Islands_ ____ _____ Llaveia____ ______ __ _________ Llaveia_ ________ ________ ____ Drosicha. "f1 
'betulne___ __ ___________ ___ Pergande____________________ Eastern part of United States. Xylococcus________ _________ _ Xylococcus ______________ ___ Xyloeocculus. J-3bicolor___________ __ ____ ___ Newstead___ ___________ __ ___ Oold CoasL________ __ ___ ___ Palaeococcus___ __ __ ____ __ ___ Palooococcus____________ ___ _ Crypticerya (Vayssiere, 170).
bouvarL_______ __________ Signoret._______ _________ ____ Ouatemala__ _______ _________ Ortonia_ _____ _________ _____ _ Llaveia_ __________ ____ ______ Llaveia. o 
bouvierL _________________ Vayssiere___________________ French Equatorial Africa ___ Aspidoproctus-------------- Aspidoproctus-------------- Aspi10proctus. I:Ij 

'brasiliensis_ ______________ Hempel_______ ______________ BraziL_ _________________ ____ Cryptokermes------- ________ Cryptokermes-------------- _ Cryptokermes. i 

~~~f:l~~~f~::~=:==:::::=:: -~~l:~i~~~:~:::=:::::::===:: :::::~~-~~::::~=~=:=::~::::::: ir~I~~'1e~~::::::::::::::: ~{~J~~:::::::::::::::: }~:~~·rodes.
·britannica_____ ___________ Oreen_________________ __ ___ _ England_ ___________________ Kuwania____ ________________ Steingelia gorodetski8.._______ Steingelia gorodetskfa. ·8 
bufo__ ----------- ------- -- Fuller_______________________ Australia_________________ --- Calli pappus --- ------- ------ CalIipappus---- ----------- __ ICalIi~ppus.burmeisterl.. _______ ______ Westwood_ _____ _______ _____ 1____________________________ Monophlebus--------------- Dr05icha____________ _______ _ Droslcba.
buxtanL_________________ Newstead___________________ Algeria______________________ Margarodes_________________ Margarodes_________________ Margarodes ~ ·cactL. ____________________ Linnaeus____________________ St. Eustatius, Lesser Antll- Coccus______________________ Llaveia____________________ Protortonia.~_ 

les.caJanL__________________ _ Newstead ___________________ Nigerlll_____________________ _ Palooococcus________________ Palaeococcus_______________ _
'callitrL __________________ _ Froggatt_ ____________ __ _____ Australla___________________ _ Llavei8__ _____ _______________ Llaveia_____________________ _ Crypticerya (Vayssiiire, 110)•. ~ 

Icerya.. 
Olard_______________________ Soutb Africa _______________ _ Margarodes (Sphaeraspis)--- Margarodes________________ _ Margarodes. 

·candida__________________ _ Cockerell___________ _____ ____ Philippine Islands _________ _ Icerya_______________________ Icery8_________________ .. ____ _ 
·capensis__________________ _ Icerya seychellllrum. 
carinatus________________ _ Llndinger___________________ German East Afric:r.________ _ Lophococcus-____ _________ __ Lopbococcus_______________ _ _o\spidoproctus.

cassIM-•••• _._._. _. _. -_. __ Ltling,lIomelllludum•••••• _••-.-•••-.- •••-.-.-•••••-••• -- Aspidoproctus_•••_........_.. .._••••• __ ••••• \ •••••• __ •• (1: SIl\l V1I)'5Slilre, 170), 
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caudatus______ ____ ___ ____ _ Newstaad___ _______ __ ___ ____ U ganda_____________________ 1 Palaeococcus____________ ____ Palaeococcus________________ Staatococcus (Vayssiere, 170). 
ch~mpl.onL-- __ __ _________ CockereIL___ ____ ______ _____ Pa':'ama_____ • ____ ---------.-1 Monopblebus--- ____ ________ Tessarobelus_____ ___ ________ !Javeiini, genus uncertain. 

:~~11!~fj_~~~~~~~~~~~~~~~ ~E~i~~_~~~~~~~~~~~~~~~~~~~ E~;~~~~~~~~~~~~~~~~~~~~J~~;~~~~-~~~~~~~~~~~~~~~~~ _;~~{~~~~~~~~~~~~~~~~~~~~ ~~~~Idoproctus.
·compacta_____ ____ ____ ____ Green_________ ________ ______ Ceylon______________________ l Walkeria08_____________ _____ Walkeria08_ ________________ Walkeria08. 
'compereL ____ ___ ___ __ ____ Morrison &: Morrison_ ____ __ Australia____________________ , Monopblebulus------------- Monophlebulus------------- 1\Ionopblebulus. 	 a 
'compressum- _________ __ __ MaskeIL___ ____ __ ____ ______ New Zealand_______________ -I CoeJostoma_ ____ ____ ___ _____ Coelostomidia_ _____ ____ ____ Platycoelostoma. t" 
congolensis____________ ___ _ Vayssiere_________ _______ ____ Belgian Congo_ ___ _____ _____ Aspidoproctus---------- _____ Aspidoproctus-------- _______ Aspidoproctus. .... 

·contrabens____ ______ ______ Walker_______ ______ __ _______ N ortb China________________' Drosicba_ _____________ __ ____ Drosicba_ _____________ ______ Drosicba. 	 U2 
rn·convexus__________________ Morrlson____________________ Philippine Islands __________1 Lophococcus ________________ Lopbococcus_____ . __________ Perlssopneumon. 	 .... 
t::;J·corpulentus____ ------- __ -- Kuwana___ --------- _-- -- --- Japan_______________________ 1 Monophlebus_ -------------- W arajicoccus _______ - ------- -j Drosicba. ...cortlcalis______ _________ ___ Vayssiere______ ___ __________ Belgian Congo______ ____ __ __ Icerya ______________________ Irerya_______________ ________ Icerya. a'crawfordl__ _________ ____ __ Maskell_____ __ ________ ______ Australia________________ -___ Monopblebus___ ---- -- ------ DrGsicha____________________IMonoph1ebulus.

'crawfordi levis _________________ do___________________________ do___________________________ do ___________________________do_____ __________ _______ Nodulicoccus levis. 	 1-3
> 
8:~~~~r~~~~~k~~~~l~===: -~i~s~~E=::::::::=:=:=::: -~!q~~~~:::::::::::===::: ~~~~~t:-=:===::::==:==:~=:: _~~~~~-:::=::::======::=::::I ~i:~lebulus piloslor. 	 z 

'croces_ ___ ___ __ ___________ Green______________________ - Ceylon___________________________ do__ - ------ ----------___ Icerya seycbellarum ________ -I Icerya seychellarum. 

'dalbergiae_ _ _ __ _____ ____ __ Stebbing__ ___ ___________ ____ Indla___________ _________ __ __ Monophlebus__ __ __ ____ __ ___ Monophlebus_ ____ ___ ____ ___ Drosicba. o 


t::;Jdlgltifrons___________ - __ - - Newstead_ ____ ____ ___ _______ Uganda_____ -- ______ --_____ - Walkeriana_ - _______ -- _____ - Walkeria08_____________ ----I ? 
dorsalis, adn _____________ Duges_______________________ Mexlco______________________ Monopblebus_______________ L1aveia_____________________ Llavela ?axin. a 
dubius______ ----------- --- Fabrlcius__ ----- ------ _--- -- Sumatra__ ------- -- --- ---- -- Cbironomus__ ---- ---- --- --- Monopblebus ___ ----- _______I? 	 odugesL _ _____ __ _____ __ __ __ Vaysslcre_ __ ___ __ __ _______ __ Mexlco____________________ __ Monopblebus ____________________do_ ____ ____ ___ ____ ______ Llaveia axin (Vayssiere, 170). a 

·dymockL________________ Froggatt. ______ ---- ___ ------ Australla_____________ ------- Palaeococcus_____ ----- -- __ -- Palaeococcus____ ---- ----- -- _I Steatococcus. 	 a 
ellenbergeri _______ __ ___ ___ Vayssiere___________ __ ____ ___ Upper ZambesL _ _ _______ ___ Aspidoproctus_ ___ _____ _____ Aspidoproctus______ _________ Aspidoproctus. ..... 
erythrocephala______ -...-- Green___________ ---- _------- Algerla________________ ------ Neomargarodes___ ---------- Neomargarodes_____________1Neomargarodes. t:l 

'euphorbiae_ _________ __ __ _ Braln_ ____ _________ ___ ______ Soutb .Afr!cs_ ___ ____ _____ __ _ lcerya______ _________ _____ ___ loorya______________ __ _______ Steatocoecus. 
Do__________ ____ _______ Green_______________________ICeylon___________________ --- WalkeriaDa_ _ ______ ____ ___ __ Aspidopro~tus_ - --------- --- I:r~maspidoproctus.

ewartL _____ -_ ------------ Nowstead____ -------__ ______ West Africs ______________ -- _ Icerya______ ----------------- Palaeococc!lS_____ -- ---- _____I yptlo!llrya.
fabrici!. __________________ Westwood _________________ -' Sumatra____________________ Monophlebus_______________ Monophlebus dubius Fah___ Monophlebus dubius Fab. 

.!arlnosu9_____ __ _________ __ Jo'uller__________ • __ ____ ______ ~ustralia____ - -___ - _- ___ - -- -- Callipappus_______________ __ Callipappus__________ ------ -I Calli pappus. 
'rasciculcnsis_ ______ ___ ___ _ Herbert_ _______ ___ ____ ______ C~lifornla_ __ _____ __ ____ ___ __ Matsucoccus__ ____ ______ __ __ Mat.~ucoccus_____ _____ ______ Matsucoccus. i
rerox.___ •___________ •• ____ Ncwstaad. ____ •______ ' _ _____ Indla.____ ._ -____ __ ____ ____ __ Pcrissopneumon_. __ -- _-____ Stigmacoccus____ ---- -- -- ____IPcrlssopncumon.
restlva____________________ KlctIer_________________________ ._do_______________________ Leachia_______________ •_____ Icerya minor Grecll _________ , ?Icerya minor Green. 1s: 

:~~~~~~~~~~~~~~~::~~~~~~~ ~;b~~~~~~~~~~~~~~~~~~~~ -~:~~~~~~~~~~~~~~~~~~~~~~~= ~E~~;:~~~~~~~~~~~~~~~~ -~l~~~:~~~~~~~~~~~~~~~~~l ~li:::re, 170). 	

.... 

'formicarum____ _______ ____ Guilding__ __________ _____ ___ Lesser ....ntilles__ ____ __ __ ___ _ Margarodcs____ _____ ___ _____ Margarodcs ____________ .. ___ Margarodcs. 	 ~ 
formicarum _______________ Newstcad_._________________ Indla___ •________ •__________ Icerya_______________________ Ncwstcadlella.. _________ •___ ?Iccrya. gfortls _____________________ CockereIL__________________ Natal___ • ___________________ Monophlebus _______________ ?Monophlabus ___ • __________ ?Pseudaspidoproctus. 
frlschi!.. _______ . __ •_______ BrandL____________________ Europe______________________ Porphyrophora______________ Margarol'... JS polonlcus_______ =Margarodes polonicus. 

·fullerL___________________ CockereIL__________ .. _______ Natal _______________________ Monophlebus_______________ ?Monophiebus ______________ Pseudaspidoproctus. ~ 
:f::~~~~~====:=:===::=:= 5:~~~::::=:::=::===:::=: ~~rEi~~~::==::::::===::=:: ::==:~~::::::=::==:::==::::=:: ~~~~:~~==::=::::=::: ~~~~~;~:~riana.
gal1icus. __________________ Signore!.. __________________ . France___ ._.________________ Porphyrophora______________ Margarodos________________ _ Margarodcs polonlcus (Lln­

dinger, 118). 
genlstoo_ ____ _______ ___ ___ HempeL _____ ____ ______ _____ BraziL.___ ____ __ ____ _______ _ lcerya.________ _____ __ _______ lcerya___ ._____________ ___ ___ Icerya, ~ 
ghesqulerel_ _______ _______ Vayssiere_ .-.----,.;_- _""____ ~ .Belgian O?,!go. __ '.__ '_'_ ___ _ Aspldoproctus_ _ __ ______ ____ Aspldoproctus. _. __ • ___ .___ _ Aspldoproctus. l\j 

~. 



, 

TABLE 2.-List of 8peciftc nanws assigned. to the family Marga.rod.idae-Contlnued 	 ~ 
t..:1 

et I d Ifi 1Oenerle and specific assign· 
Original species nawc Author Distribution Origlnnl generic assignment urren If:s~gner~~~t spcc c went according to this bul· I. 	

~ 

8
letln 	 t"l 

_______: • _ 	 ____~."o 	 ~.l o 
glganteus•••...••••.•••••• Ncwstelld.•••..••...••....•.1 Nigerla.••.•••••..••••••...••1 Aspldoproctus.............. Aspldoproctus.............. Aspidoproctus.
glabcr.. .................. Lindlnger................... Oerman EllSt Afrlcn ......... Lophococcus................ Lophococcus................ Do. 	 ~ 


·gorodetsklll............... Nassanow................... Europe............ __........ Stelngella................... Stel!lgeJia................... Stelngelia.

gowdeyL................. Newstead................... Uganda..................... Aspldoproctus.............. Aspldoproctus.............. steatococcus. (Vayssl~re, 


170). 	 ~ 
gree~li....··......··......1Brain· ......•·.... __•...... ·1 Soutb Afrlca ................1J\,fargarodcs....... · .........1Margarodes................. 1\1argarodes. \l:j

guermIL................. Montrouzler................ New Caledonia ............. 'lessarobelus................ Tessarohelus................ ? 	Monophlebullni, stutus un· 


certain. 

gymnocurpL............. HaiL....................... EgypL..................... Monophlehus...............IMonophlebus............... Monophleboldes.


·uuemotoptera............. CockerelL.................. Borneo...................... Llavele. __ .................. L1aveia................... .. Droslcholdes . 
 ~ . hameliL .................. BrandL..................... Armenia.................. .. Coccus...................... Margarodes ................. Margarodes. 
 8·hellenlcus................. Oennndius.................. Oreece...................... Monophlcbu5............... Pelaeococcus............... . Marcballna. ..... 

·hempeli .................. CockerelL................... BrnzIL.................... .. Icerya............................do....................... Mlmoslcerya. !2l 

·hlewalis.......................do....................... New Mexico ............... . MlU'garodes.................1 Margarode5................. Margarodes.

hlrculus.................. Oreen,l1om. nud ............ Ceylon (actually Australlall) Monopblcbus ............... MOIi"pblebus.............. . Aulolcerya acaclae (in Vays· J!J 


sI~re, 110).
·hlrsutlssimus.............. HalL....................... Egypt....................... Margarodes................. Margarodcs ..................Margarodes.

hlrticornls................ FODSColombe................ Europe............._....... . Coccus..................... . ?Palneococcus............... ? ~ 

hlrtu5.................... Brain....................... Cape Province .............. Monophlebus............. .. 1\fonophlebus............... ?:perhaps Monophleboldes. 


·howlU'dL................. Kuwena.................... Jepan..................... .. WaraJlcoccus............... . WaraJlcoccus................ Droslcha. [Il 

hyperlcL ................. FrOfgatt.................... New South Wales ........... Ioorye...................... . 


Aspldoproctus............ . ~:bi:proctus::::::=::==::::: ~seudasPldoproctus. t;J
·flfI~~J~~!~~~:~::::::=:=:::: Ur~iwoo(C::::::::::::::::: ~~J:~iii';::.::::::::::: :::::: Monopblebus............... ?Monophlebus.............. ? Monopblebullnl, genus un· 
 '"dcertain. 
Call1pappus. J"3 
Margarodes. oMonophlebldus. I>j?~:~~~m~~~m~~~~mm f~}~;f~~~mmmm~~~~~ ·~i~~i~·f~mI~~~~~~~~~Im .~~~~~;~~I~~mmfI~mI .m~~~;;~~IIIIIIII~I~II Cryptlcerya.
Xylococcus.
Icerya. 	 ~ 

Do. 
Droslcba. S:til~;ti~~fII~~I~~III 11~~:~I~~IIf~~~~I~~~m ~~ti~~~~IIIImmI~IIm ~;~~~~~~~~~~~~~IfII~ffII ~:.f;~~~J~[~~~m~~~~~~~~~~I N odulicoccus levis. 

·Ucbenoldcs............... CockerelL.................. Philippine Islands .......... Droslcba.........................do...................... . Droslcha townsend!. 

lcerya. 	 ~ 

:UU::~I~·iiiiiiiii;iiic.-:,::::::=:::::~~::::::::::::::=: =:::::: .~I~:~~:::::::::::::=:::=:::: .:~~a~:::::::::::::=::::::::: .:~~a~::::::::::::=:::::::::: Do. 	 g
'IIttoralis tonllensls .............do........................._••do............................do............................do....................... Do. 

·Ionglsetose................ Newstead................... Oerman East Africa..............do............................do..................... .. Do. 	 l'!l 

luederwaldtL............. HempeL.................... DrazIL..........................do............................do....................... Do. 


·Iuzonlca.................. CockerelL.................. Philippine Islands .......... Llavela..................... Llavela.................... .. Droslcba townsend!. 

·macrocarpae.............. Coleman.................... Callfornla................... Xylococcus.................. Xylococcus................ .. Xylocoooulus.

'manglferae, stebbingil .... Oreen....................... Indle........................ Monophlebus............... Monophlebus............. .. Droslcba manelrerae. 




'margarodes_ -- ------------1 nurmeisler______ ------------1 Lesser Antllles ___________ ---: Porphyrophorn _____ ---------i----------------- -- ___________jl'Inl1prOdes formlcnrnm. 'lllnskclli _______________ ._. CockerelL___.___________ __ _ ,Chlnn_______________________ : l',[OnOPhlCIJllS, ________ . _____'. Droslchll_________ _____ ______ DroSlcha. 

'n1llskclli, purchn",i _. ___ ._-'____ .(\0.___ .• ___ •___________ .. , California. ________ •. ____ ._. _f Iceryll .... ____ . ______ ._______ lceryn_,, ________ , _ ._________ lcerya.

·ma!.:?llflmrae______________1 Kuwuna __ •______ •_____ .____ Japan ___________________ ,.__ : Xylo~'()cclls __ .•• _._. __ •______ : Matsu~'()ceus_ .•...• _. __ • __ . _ Mntsuco~'Cus. 


-1 'ml\\lllla.. -.-------------1 Newsle!!'!. _____ .. _______ •___ Gold Const_. ________________ r''Ilrya_.____ .. _.• __________ .' lccrya.•__________ •______ . ___ , lcerYIi. 
~ 'maximus __ , ______________ , Lounsbury__________________ Rhodesia, German E,lSt, Aspi<ioproctus. ____________ -' Aspiriopro(,tus ___ -----------i Aspidoproclus. 
o Africa., ' iI r mayneL_____ .' .---------- Vnyssiere_ - --- ------------.- Belgian Congo. _______ ._ ... _' lcerya____ •__________________ ' Iccrya __ .. ________ . _____ ... _1 Icerya. () 

:llledil~rran_eIl5------- ••---1 ~i1\'El'!tri..-.------.--- ____ -__ ~talY----------i-.----.;----. _; Mnrgarodes _________________ , :llnrgJro' lcs _________ . ___ . _._; Mnrr:lodcs. .. 
meridlOnnlts ----------·---1 ,,-lomson ••. _______ ._________ ~outhcastern lJ 01 ted Stales ..: . ____do ________________________ •__ do._.______ . _____________ , o. ;.­

•mcDcanorum.__________ . _' CockerelL______ ____________ MelicO______________________ :, Ortoni,, ______________ •_____ , Lla '.eia. ____,_. ______________ : Uavela. (fl 

·me:dcanus___ ...______ .___ :Iforrison___.~•. _•__ •. __ •.__ . _. __ .do______________.....____ Gryptokermcs___________ . ___ , CryplokcrOles .._..______ •___ i Cryptokermes. (flr'mexicanl1S, rOline.••____ .__ COckereIL.___________ ._. ___ . ___ .do_______ . ______________ .1 Cryptieeryu._.•_____ ._._.... Pnlaeococcus_•.•_.._•.•_. _.. : Sleatococcus. I;;j 
.... mimel1ri... ___ •.•_•••__ ._. Vnyoslcrc.•_________ ..._..__ French West Africa. ___ ._.•• ' Aspidoproctus•. _..___ •. __ •.• Aspidoproctus ....___ •..•_.• : Aspidoproctus. o H 

01 :~~o~~_~~~~~~~~~~;====:=:: ~~~?!~~~:~==:=====:==:==::::'l ~~~i~~=::=:::=:::::::=:=:i=~~]~====::::::=::==:===:==:',=~~~3t::::::::=:=:==:=:==::1 IccrE~:
·mlrabIlis........._.•____.• CockereU___._._._ •• ___ ••_.__ NataL._..___ ._••_________••l Lophococcus._._. _____ ______ Lophococcus •. __ .•••___ • ___ .' Aspidoproctus. ~ 
'mirabilis tricornis ..•_..... Nowsteud. ____ ....•..__ •.... German Southwest Afric:l.. -1.-.-.dO.-....._..•__ •• e_ ••.. _. Aspidoproctus. __ . __ ••_.•__ • Do. 2; 
'montserralensis_.•_. __ ._.. Riley and Howard __ """"1 West Indles ..•__ .••_._ .•.___ lccryu_._ •• _._ •• __ •___._._••_, lccrya..... __ ••.••_____ • __ ._. rceryn.
*morrilll.____ •___•______ .__ COckerelL____ .• _____ . __•__ • Arizonu __••_•__ •.••••___ • __ • Palaeococcus___ ._.__ .• __ .••_i Steatococcus•.•..___ ._ ••• ___ Stentococcus. o 
naplformis.•_.__ ._••••_... Kuw31m.____ ...___ .•_.••• __1J(1pan._..__ .•.•_._ .._.••.•.•, Xylococcus .. _.•._...._._.._! Xylococcus •. "'_ ••__ ..__ ••_ ?Xylococcus. Ioj 

o:~~i~lie~;i~~~.e!~~~~l~~::::=:: g~'ii'~05===:=:= =::::::::=: :::1 ~~1~1~~:::::::::::::::=::::::1 ~ii~~ia:::::=: :==:::::::=::: r_~~~~;;~:~__ ::========= :==:==:: ~;~~~i~eUA?~: onenvei _._ • __ •••...•_....__ Newstcml._ • ___.•_._•.• ___ •• Nynssalnn<L.__ •••••• ___ ._._ Aspidoprol'tus. ____ ._ • __ . _. _:, Asphloprocws•••____ ._ •.•_. Aspidoproctus. onewstendi. __ •...•••••_._ Braln_._.._.•_._••••_••••_•. South Africa __ ..._. ___ ._ .... l\[nrgnrode< ._.e_. __ . __ . __ .•; ~Inrgllrorjc,,_ ..._._. ___ ._••_. Murgnrodes. o·niger.__ ...••_.___ . ___ .___ Grcen_ .._••_•. __ ._._..•_•••_ Imlla .• _.•_••• __ . ___ ._ •._...•.__ .do. ___ •.... __ ._•. _.........._.do.•__ ••.•._..__ .•••.•_. Ncomnrgarodos.
n!gronreol \la. - • __ •• _._.,_ N,owstend••••__ ••._..._._... Ug,IJ!dn_ .•_____ •______ ._ ••.•jleeryn.•_•.•. _. ____ .. _._ -- .• f [coryn•.•_.•. _•._._ ..•_.•.••_ lceryn. 9 
mveus··. __ ••_. ___ •· ____ ··' Homp,·L••_•.•• ___ ._.__ .•_._ llI'UZ1L •••••_•• ___ ••_........ .'-[onuphl,>llI" __ ..•. _••••. _._ Monophlebus•. _•.._.•_..... ? 

·nudntus..... e__ ......, •. _I Maskell .•••••••__ •• __.•.•••• Ausl.-alln•.•.••_••••• _. ___ .__ lceryn._.____•..•.•• _._.••_._: Palacococcus ••• ___•..• __ •••. Stealococcus. ~ 
·onxncorn,is ..••··••---.-.·'1' Morrison..... __ .•• _.•_.._... Mexico._._...•._•••_.•. _._ .. ,1 f"ln"eln ___ ••. _._ ••.••_••••. _: Lln"eJa____ •••_.___ ._._ •• _.. L1nvcin. 

'octocnuullln, stehbingi.... Or"eu __ •••_•.. ____._._._._.. rudin ___ •__ .•_.. ___ . __ e' ._.. Monophl"hus_ ••••••_•••.••• ' l\Ionophlcbus ___ .• _._ .•••___ Drosichn mnngifpra.>. ~ 

·ok!ldae .•••___ ._.___ •__ ._., K\lWnn,l. .•.•••••_•.•. __ ._•• __ ._.do_ •••____ ..•••____•... Iccryn___ ... _._ .•_•••. ____ ._ .. [ceryn scychcllnruUl •.•.___ •• lL>crYIl ~eychelhLrllln. 


·onllll•• _. __ ••••• ·_••___._-1 orccn_··._·····_··_··_····__1 Ceylon.e__ •...• _...••••.•.e., Wulkerlulla. _. __ ..... __ •.••• Wnlkcrinnll ____ • __ .._. _.••• Walk~rlUoa. ~ 
'palu,·nnicll_._._.....· __ ._.1 Cockerell ___ ..••• __ •••••••._ Philippine Islands _ ••••... 'Iorosicha.- .• __ ._ ..•._.••._•. ' Drosicha•.•____ ._ •. __ ._ •• ___ Droslcha. 

pnllirlus __ •. ___ .• __ •••_.__: 1\'ewstcnd_._ .•.._____•__ •. __ , KiliuHlndJnro ••_____ ._._.•_. Moo.Jphlchuo .•_._ ••••_. .••• MonopltleIJUs••.._. ____ .._.. 1: perhaps ASllid()proctu~. ~ ·palmer!.._••••• __....__ •._' Hiley nlllillownrd .. _._ •.••-' Mexico.•._._ ••• _ ... __ ...•_•• leerrn.___ ..........._••••_._' lcerya ..•••_••. ___ •.•_. __ ._._ Icerya. 

·pu~iJl?sus. __ .-.---.-••---j Green.: ......-••• - ---•••-•. - India __ -. --.•.•. __ ._._ •• __ "1 ~ [argarodcs. ___ " .•._.•__ ._. J\Iargnrodes .•.•__ ._ •.•._.... 1.Inrgarodes. >­


!:::Ipanch -. " ___ '_""'_"'__1 Vnyssler~._ ..••••• -•.••-•••-' l\1oroceo_ • _____ .._._.._. __ •. _••••do_ .•• _...•__ ._._._._. __ ..•__ do. ____ •.__ •••_••• __ . _.. Do. I;) 
pan·us···.·-·--·--·-···-·-- Llndlnger_•••.•_••_••_•••• __ , Oermlln Ellst Africa •.. ",-,,1 Lophocoecl1s .. __ ._.____ ._.__ ' Lophocoecus.••••_••_••_____ Aspldoproctus.
pnttcrsom, suHurm •. _____1 Nowsteud•.•• _•• ____ •.••_•.• , Gold COllst ___ ._._.••._.••.. lc~ryll._••_•.•.. ___ ._._. ___ .. keryn...•_..•__ .••_•••_•• ___ lcerya. ~ 
paulistn .•••••_._. __ ••••• -I HempeL_.__ •••••_. ___ ••••.•: BraziL ..•_. __ ._•. __ ._ •• _. - .•f. _. __ do.. _'" _.•. __ ._._._ ._._ ••_._do.•••._•••._. _••• _•._.. ? 
peringueyL_.••____ .• ___.-' Brain ____ ._ .•e • __ ._. ____ ._ •• : Sonth Africn_ .•__ ••_._ ••. __ J ;\[argnrodes•..•_.______ ._ ••• ' Margarode.5 ___ •.._••.•_..... Margarodes. 
perrisiL _. _••_••_•.••• -"-1' Signoret •• -.- ••• -•••-.- -...•-' Franco••••••_____ ._ •••. _.•_.! Porphyrophorn _...•_•• __ • __ , _._._do. _. _ •• _•• __ • _____ • __ ._ J\fnrgnrodes polonicus (I.in· 

, i ! dinger, IlS).
'pertinnx._.___ . __ ._••_._ •• : Newsteud. __ .• ___.._. __ ••••_: Central Africa_. __ ._.• _.• _•. !' Wnlkcrinnn_ .. ____ ••_•• ____ .' Aspidoproclus. _.___________ Aspldoproctus. I·peruvi!lna... _________ .... _.. _' !~Iorrisoll_____ _______________ ' Peru .. _______________ .. _______ P3racoclo~tollltl- .. __________ .. Paracoclostomn_ .. _______ ____ Paro.~1Oelostomn. 


'philippincnsi5. _...._.__ .-' Grren....___ •• _._._. __ ._.._.: Philippine Islnnds .••_•••_•. , l\[onophlobu5 _•••..••_. __ •.•: l\[onophlcbus •• _.•..••••••_ Droslcha townsend!. 


: gn;;~:~~:~'~=====:: ==::=:=:: ===:=;lg: =: ::::::=:::=:::=:=:=l g~f,l~~~ ::~~~j~:::==: ===:::: ::1'-ic~j.~~:_-:_::::::::::=:::::=::: -jc;;r~~:~:.: ::==::::_:::::= === Pc~~~~~le)).n.
Do___ ••_••• __ ••__ ..... 1IIaskcI1._•.•_•••• _••• __ . ____ , New 7.ealand __ •._._ •.••.••_ Coelostoma .•. __ ._. ___ •.. __ .' Coclostomidlae . ., •.••_••._.. Cae ostonlldla. 

·piloSior, rruwfQrcli._ ......' • __ •• '10 •• _. _................_; 4\I1St nllla___ ._•••••••• _...... (II onophl.'hns... •• ___'"' ._.1 Droskha. ___ . __ ••••••• _•••_. MQ110phiebulus pllosior. 
l\:) 

~ 
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TABLE 2.-List of H/lecitio names assigned to the II/mUll .ILal·uarodidae-Conthllled --.. ~ 

Urib'innl SI'(:cir.s ntllllO Author 

. - .. ----...~-
pimrntnr, prhnlth·n .••.•• Newsten(\. .................. 


·Plnl........................ G~en....................... 

·plnlr.oln...................\' KUW'IIUI .................... 

·I'IBtllnl... ••••••••••••.•.. I>"·rrls ....................... 

'plllChc,l<', lo\\'n5'·ndl. .....· Cockerell .................. 

·polcll.•••••..••••••••••.•• flrcen••••••••••••••.•••••••• 


POIOnICIIS•••••••••••.•••••!I,lnnIlClIS.................... 

·prlmitlvu................. '1'ownsend••. , ••..•••••••••• 

prlmith'lI plmontllo .•.••.• Nowstond................... 


·pulcher................... LeonnrdL.................. 

.pundnluoyll .••.••••••••••!Greeu....................... 

·purchnsi.. ••.••••••••••••• Mnskell ••.•••••••••••••••.• 

purchnsi cltrlperdll .•••••• lielllpel. .................... 


·'lucrells................... Ehrborn.................... 

Do.................... ; KuwnDll ..... ,. ............. 


rnddllnl...................l Westwood.................. 

·riley!. .................... Cockerell.................... 


\)0.................... ' Oinrd ....................... 

'rlleyi IlIrrene.............. Uockerell....................
1·rosne.....................1 Hiley nnd Howard .......... 

'rosoo allstrnlls ............ l\lnskoU..................... 

'rosae mOxlcauus •••••••••• ,1 Cockerell.................... 

ruber..................... Brain ....................... 


• ruhlginOsus ............... '1 MnskeIL................... 

·SllCcharl.. ................ Gu~rln.c••••_............... 

·samaralus................ Morrison•••.••••.•••.••••••• 

·sangulnea..........·....... CockerelL.................. 

snuntlel'sll.. .............. Westwood. ................. 

schoute,lonL.............. j VBysslere....................


·sllhrottkyL............... llolllpel. .................... 

sonex..................... j Oreon.......................
,
·sorrntuluo.................!I.·ulJrlc[us................

serreL ............... , .•• , Vllysslere ................... 


·soychclluftltll .............. , Westwood .................. 

·seychollnrum'llbolutoo... : Cockerell .................... 

soychollnrulll crlstntll •••.• ' NewsteBd................... 


·soychollnrum lIurd!. ...... · Green ....................... 

·shnllls....................! Morrison.................... 


Do•••••••••••.•••..••••••••do..... .................. 


I.\:) 
Ct.I 

Ct. I • I 'lfI! Generic lind specific nsslb'D'
Dlstrlhution Oril:lnlll gcncric 1lSSll:nJllcnt: .. lIrrcn ~Y~I~'I~::t spce c mcnt Rccordlng to this b'll· 1-3

i , letln 25 
1 l-'-~' .... ".-........ P1--i·~~.-·--~ --.~..-

Jumukn.....................' Llu\·eh\···· ..•.... ••••••••..l J~llIvcln·· ....· ••••••••••••••1Crypt1t'l!ryu pllllentne. Z 

Englmlll ................... .! Kuwllllln...................., Kuw.lnln .....................'l\Iutsllcoccus mntsumnrne. ... 

JnPlln...................... .'I· WnrnJlcoccus................, Wllrnllcoccus ••••••••••••••••! Droslchll. a 

Cll!lfornln ................... SlonIllCOccll5................1 Slolllucoecus................ SlomnCOCCU5. 

Ncw nlexlco ................ IC..yll........................' slelltococcus................!Stcutococcus pluehclle. g:;

Ceylon....................... Wulkcrillnu................. LlIhloproclus.••••••••••••••• Lllhioprocllls. b:I 

Europe. _•••••••.••••.•••••., Coccus...................... 1>1 nrgllrodcs•.••••••••••.••••. ' Mnrl!lIrodes. d 

lIIedco......................} Ortoniu ..................... Lln\'oIB· ..••••••••••••••••••1I'rotortonin. t' 

JBllIalca.....................1 1,18v6Ia.........................do...................... 

JOVIl.•••••••••••••••••••••••1P'lII160coecus................ PnlnooCOt'l!us................ 

Ceylon...................... Nletneru.••••.•••••.•••••••• NietDern.................... 

Australia, world wide ••••••• It'1lrya....................... lccryo....................... 

llrnzlL...........................do...........................do...................... 


:g~~~l:~1 ~~:~\~!ili:::::::::,.?~~a~:e!~:'.::::::::::::::::: .?~~~o;~i~::::::::::::::::::: :::::~~:::: ::::::::::::::::::,:::::~~:::::::::::::::::::::: 
·(lUadricllu,llItllS.••••.••••• !' GreeD....................... Ceylon...................... MODoPhlebus...............!Monophlebus ............... 


Clllifornlo................... Xylococcus... .............. Xylococcus... .............. 

Jllpan••.••••••••••••.••.•••• Sllsnkia..................... j Kuwanin.................... 

West ACrlcn, 0010 Const. .,. lIIonophlebus............... , ·IMonophlelms .............. 

Now Melleo, Mexi,!o •••.•••• Ioorya....................... ! It'Crya....................... 

Florida...................... lIIargnrodes••••••••••••••••• , Mnrgarodcs ................. 

Mexit'O...................... ICerya....................... j Iccrya....................... 

Florldn, WcstIndics .............do...................... Polueococcus................ 

Austrulla.••••••••••.••.••••••••••dO...................... ,•••••oo...................... 

Mexico...................... Cryptlt'l!ryo......................do......................! Steutococcnslllexlcnnus. J-3 

South Arricn ................ Mnrgarodes••••••••••••••••• / Mnrgarodcs ................. ' J\largarodes . 

Australia.................... Coelostollln................. ClllllpBPPUS................. · Cnlllpnppus. 0 

.orient. •••••••••••••.••.•••• COCCllS......................! lcerYII soychellnrulll......... : !.ceryn soychellarum. t.;j

New Guinea ................ sleatoeoccus................lSteatococct15................ SteotococCIlB. ;.-

Philippine Islands ..•••.•••• Llavela..................... Llaveln.....................f Dr06lchoides. I;)

"Oriental" India........... J\foDophleIJlls....................do...................... : Dros!cha. t:d 

Belgian Congo .............. Iccryo.••.•••••.•••••.••••••• !t'l!ryn.......................!It'6rYn. ... 

BraziL..........................do....................... l.....do...................... Do. a 

Coylon...................... WalkerlnnB................. ! Wnikerillun................ '1: pcrhaJls lICJIln.~pidollroe. d
I 
 tus. t'gurope, Algeria ............. COCCllS...................... Oucrlniclln ...... .•. Ouerlnlellu. f-,l 

Javll....................... Asphloproctus.............. AsphloproctllS ... ..... 1: pcrhnps PerissllPlleutlton. d 

Orient ••.•••••••••••.•••.• DorthezlB·••••••••••••••••••1lceryu ....... ............. It'Crya. t:d 

West Arrlen ................. lcerya............................(lr. ....., ................ IcerYII ollJoluten. trj

MadngllSoor••..••••••••••••••••••do............................;"...................... loorya.

Ceylon................ ~..........dO•..•••••••••••••••••••!.....dO...................... Tceryll nardi. 

Panamn. 'rrlnldnd, To:mgo •.••••do•••••••••••••••••••••••••••do.••_.................. Icerya.

Gnlapngos................... Margarodll!l................. Mnrgnrodes................. Margnrodes. 


Cryptlooryo pbnentne. t1 
leerya. trj
Nietllern. f-,l 
Iceryo.

Do. Z 
E~: PJ 

Drosfcho. .. 
Xylot'Occulus. c:j
KUWOlllu. • 
1 
It'Cryu. !1l 
lIInrgnrooes.
!cerya. tj
Cryptltoerya. trj
Auloit'Cryu australis t1;j 



slostedt! '-""'''' ........ Newstca.I .••- ••••_••••••••••/ KllllUandlaro •••••••.•••. '_'1 Monophlebl18..... •••••••••• Monophlebl18••••••••••••••. ? : perhapafMonophleboldes. 

splendltln ..............,. Llndlnger_.................. Oerman Enst ACrlca......... Iccrya•••••••••_............. IccryB••••••••••••••••••••••• IcerYB. 

'slebblngll ................ Siebblng.................... Indlll........................ l\[onophlohus............... ?Monophlobus•••••••••••••• Droslcba. 
'stebblngiJ IIlnngl C~rno •••,. 0 reen•••••••••••••••••••••••.•••••do•••••••••••••••••••••••1.- ••••do••••••••••••••••••••,.. Monophlebll!l. _••••••••••••• Droslcba manglCerae. 

? : perhaps Monopblebo/des. 
lceryn.

·sublerrnnells. _., .•••_,_., ,\Jorrlson lind ;\IOrrlson •••. _\ Australla_•••••.•_.••••••••••, Monophlebulus......... •••• l\l00ophlehulu8•••••••••••.• l\Iooophlebul~. o 
·suUuren.................. T,!ndlnger................... Oermnn ]'llSt ACrlcn••••••.•• Ieeryn••••••••••.•••••••••••• Iccrya••••••••••••••••••.•••• lcerya.
sulfuren pattersonl ........ NowstomL••••.•••••••••.••. Oold Coast. ....................._do•••••••••••••••••••••.••••••do....................... Do. 


::~~\~~~~~;;;;~~~~~:=:: 'r:i~~~~~::::::::::::::::j'f~~li~~:::::::::::::::::::l:i~~~~::~:::::::::::::::::::: :i~~~~::::::::::::::::::::: 
Do. 

t ~ tnbnyBe....... ............ Llndlnger•••••••••••••••••.• Caonrles.................... I'nloooooccus................ pn'ooococcus................I? 

·tnbernlcolus.............. k'crrls....................... Lower CallCornla .......... Siontoooccus••••••••••••••••• stcntoeoccus••••.•••..••••••IStentoeoccus. 

·tacneehlna._... .•.••••••• Morrlsoo •.•.. ••••••••••. ••• Mexleo_.................... Lla\·clella................... LIB\·clelln................... Llnvclclla. ~ 
...
·tamnrlndus......... , •••.• Oreen....................... IndIa........................ Monophlebus••••••••.•••••• Monophlebus ••••••••••••••• Drosichlella. o

taogalIn •••••• ., .•.•.•.•••.••••do•••• , ................. Ceyloo...................... Iccrya...................... lccrya oogyptJaC8 •.••••••••• Iccrya negyptJaC8. :.­

taunayl..••••• "•..••.• "... fiempcL...... .............. IlrnzIL.............. .••••••• Iccryll...... ................ It:erya.......................;? ~ 


·tcetonne........... " .•.• ,. l\[orrlson••...•. """ •.•.••• 1' Indln......................1Droslchlclln................. Droslchlella.................1 Droslchelln. 
 S·teetonao._.............. . Stebblng. nOIll~n nudulU..........dO....................... jl\[OOOPhlebus••••••••••••.•• 1I10nOPhlebus ••••••.•••••••• '. Droslchlelln teetoone. 
 ~ 
·tbeohromne........ ....... Nowstell.I ••••••••••••••••••• W~st ACrlt'a................. p818eoeoccus................ I'aloooeoccus................! Steatoeoccus. 
·tonlloosls. IItlornlls .••••,. CoekeroIL.................. ;\101Ico..................... , Iccryn....................... Iccry8.•••••••••••••••••••..•! Iccrya. 

·t01ans_ .•••.•••.•••••••.. , Morrlson ....................\ Enstern lJnlled Stntcs •••••• Ncostelogulln•.•••••••••••.• Neostclngclln•••••••••••••••f Ncostclngella. 


~ ·townsend!.•••••.••••••••.••••do....................... New Mexico ...................,.do•••••••••••••••.••••••• Steatococcus•••••••••••••••• Stcatoeoccu8. 

Do ••••••••.•.••••••..•••••do.......................1I'hlllppino Islnnds ..•••••••,. l\[onophlclJUlus............. Mooophlcbulus•••••••••••••: DroslehB. o

'townsendl pluCh'!lIo•••••••••.••do•••••••••••••••••.•••• .1 Now l\[ellco •••••••••••••••• Iceryn•••.••••••••.•••••••••• Stcntococcns plueheoo ••••__.: SteBtoeoeell!l pluchcoo. o 
·tmlmIL ••••••.•••••••••.• Mnrchnl ••••••••••.•.•••.•• .! Algcrlll ••••••••.•••.•••.••••• Neomnrgllrodes •••••.••••••• NeolUargnrodcs•••••••• __ •••! Neomargnrodes. o 
tromllo................... \·lIyssli'ro ...................1Uclglno ('oogo ••.•••••.•.••• lceryn•••..••.••••••••••••••• lcerya.•••••••••••• __ ••••••••) IccrYB, 


·trlcornls. mlrnhllls .•...••• Newsten!!..................., GernulIl Sonthwest ACrlc~I... LophoeoccIl5••.••••••••••••• Aspldoproci.us•••••••••••••• ! Aspldoproettia trlcornls. 


l ; 
f3trllobltlllll ••••.•.•.•••.••• Heed........................·Chlll' ........................ Mur?nrod~s •••.•.••••_•••••• 1I/lIrgllrodes "ltllIlII .......... , lI!argnrodcs vltlulll. 


·trllllon;........ •••. ••••••• OhmL............... " __ '" SOllth ACrlcll .....................no....................... Mllrgnrodcs......... •••••••• l\£nrgnrodes. 

·uhl~rl .................... Signoret._.................. t Ecumlor••.••••••••••••••••• Urtonla••••••.••.•••.••••••• Lln'·cln ••••.••••••••.•••••••, Probably represeots n new 


I genus; left under L1aveln! Cor the prescnt . 
• \OnrieKlltus __ ..... _~ _........... _.. Oreen••••••••••••••••.•••••• Ceylon............ , ••••••••• lI[ooophlebus••••••••••••••• Monophlebus.•••••••••.•••• Dros/eba. 

verrucosus_•••••••••••••• Newstend••••••••••••••.•••• IJganda•••••••••••.••••••••• Aspldoproctus•••••••••••••• Aspldoproetus••••••••••••••1 Aspldoproctus.
"Itls...................... F. PhillIp!. ••••••.•••••••••• Chile••••••••••••••.••••••••• Heterodera•••••••••••••••••• MBrgnrodes vltiuDL••.•••••: lI1nrgarodes vltlum. 

·vltlulll ••••••••••••••.•••• Olnrd••••••••••••••••••••••• Chile. Argentina •••••••••••• !lfnrgnroc!cs••••.••••••••••,. Mnrgnrodcs•••••••••••••••.•1 l\[argnrodes.
·vulllctl •••••••••••.••••••• Vaysslcre••••••••••••••••••• West ACrICfI••••••••••••••••• LOflhococcus•••••••••••••••• Lophocoeeus •••.••••••••••••: AspldoproctuB. 
·wairoensJs .... _..... _.... __ ",_ .. __ _ MWlkeIL••••••.••••••• , ••••• Now Zenlnud ............... . Ooelostomn .... ___ "_.0 .. ______ .... Coelostolllldln••••••.••••••••: Coelostomldln. 
·wcstwoodl••••••.•••.•••.• OuOrln•••..•••••.••••••••••• Austrnlln•.••••••••.••••••••• Cnlllpncpus••••••••••••••••• CnlllpBllllUS................. Cnlllpnppus.
xyllno••..•••••••••••••••• Oreen. nnmen nuclum ••••.•• Indln•••••••••••••.••••••••• Wnlker ana ••••••••••••••••• Wnlker nna ••••••••.•••••••• , l'erlssopneumoo. 

·zenlandlcu .. ___ .. ___ ... ______.. il\IlIBkell ••••••••••••••••••••' N.lW Zenlnn<l ••••••••.•••.•• Coolostomn••••••••••••••••• Coelostomldlll•••••••.••••••• Coelostomldla. 
·zetekl ••..•••••.••.••••••• Cockerell ................... Cllonl Zono. _............... Iccryn•••••••••••••••••••• , •. o 

·zoylclDleus •••••••••••••••• Grcen••..••••••.•••••••••••• Coylon•••••••••••••••••••••• l\Ionophlcbus•••••••••.•••.• ~~::Diii::::::=:::::::::::::; ~ccrya.
zhnmermunnl •••••••••••• Nowstead••••••••••••••••••• Oerman J.;nst ACrlell•••.•.••• perlssopoeumon•••••••.•••• Stlgmaeoccll8••••••••••••••••, 7 ~ 

~ 
-..J 
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THE COCCID FAMILY MARGARODIDAE 

.\ • .... ll()mm·',rt'l/~ (~,'qltr: Tl'~t nf pn~;ldull fin lnrk H. Xtjl'J('ofru!IIO( tHt"IIl': JIUUlalu"~ [pma!l\ im­
hl'dlh'd lH \\hu~' \\ J\ nU PIN'I' of bln'lI Inrk (', ,lIt:tl~IH·'".rlt.'( lual.Il/llllIUfll; T\\iJ!' of Pilltlssp. 
..ho\\ 111~ ">\n'lhru!... I'rnr}1H'l'd wrl hin h;uh. with lin~ ('jr('tli Jf holt· al lIpl~X of pac-h swplling.
I ~, X,nl'frUUI t/wn'u>.I. \11..... of :'1('1'1'1('11 Ul~JI('II:lt \\ ll1l in ...,,("" lInhl,tirh'd in It (In hnrk of (~ucrcus 
.. p. E. Yw.~toIUJd'f' /t/lIIHI. HI" 1)[ h:lrk IIf ('I'lll.....p \\llh \\http l'otlOllV :oP('rl'tioD nttnchNI. 
[t' • •\[ilrt;fl'(u/U( .'flTf1tli"trJ/tU .\dnlt ft'lU·d.,:-.. "ilr'ohohc' ~Pl'('IflH'n~ ~ 



Tech. Bul 52, U. S, Dept. of A;:r1culture PLATE 2 

THE COCCID FAMILY MARGARODIDAE 

A, J(flTtlarOlln~. fnrmh'UrUlll.' Tt'~t:- of IUlUuturp fl\JIlaks. the so-('al1l,(1 H~r('Jllnd 11{·:1I·1~." B. Sro 
margflrr'HI()4 tmimic Adulf (t'IU'IIt" flnl'd ~ulIl shrl\(11"d !"ptll·itm~n. (', XtfPllnrgufOl!l,fi trahute 
''rl~!itS of imUl:lllln1 rrIllah'~_ 1>, CflllJpappu.'! lJUstrnl/.'e AduiL (pillalr, vll rltr!11Ilspl'l't. I>:. Platy­
eoda.llama rOUl]JTt'S-'UZ: Pfl\atlllit r(,lI1uJQS imtwddNI in whlttl wax hNII':llh hark ofho;\1,. F, A\f!lT' 
chaUu(l hflltmru.• : .\l:,s:-;t';.\ of whitf' !'t1('rf'tlo11 llrn<itH't1d hy f(lm:lIl'S 



Te.;ll. Bui. 52, U. S. Dept. of Agriculture PLATE 3 

THE COCCID FAMILY MARGARODIDAE 

A, PtlWCUt/OS(u'IW p;niti1lfW: Tt'~h pro1lur't'd dUrlttg l!f'owth, t\\ ohrflkl'n 01 ll'1l , H, C,,!ptokUmt73 
OrasilUIt!'l:IS. 'rt-sl'" IIf llltl'l'lI1l,cli:Ht· (f.'m:lIt' on lurk of host C, .JllflwSlcUYU Ilfmptli: Prl'fldult 
(t.'maillou lqrk or ho.,t. D. Cltrac()t'la~'la1ll(J a·~1f,,,ul(: Pn·,tdult l(lSI~ aud s{)rni:!nlls on twigs of 
bost. £.;. Cmitl!t/omiriw :flzlulltlicu: Pnt:HJuh It.~ts on llark of host P, ...\!onophlcboidts fJV1IilW. 
carpI: Adult ftotll:lil', nlcobolie spl'ciml'n 



PLATE 4 

THE COCCID FAMILY MARGARODIDAE 

J{W'''jt!:t r: E", , ,dlt i. ': \dllTl £1 IU tft·, d.ll .. 11 :l";Pl'I'1 ,101'0\.;1'1) j. Ht /', ';.Hfi/Htfll 'flUIl {'UllffIfl: 
\.Jnl! ,fl'HI d.. !\ I~" 11 ,i",PI'd ('. I',,· !ld"~J)(Illlj,r'!rrll" ,. !i(/IIIH i'lflf"ll,r.:: .\dllh ft'm:.lIl', dtlr~tll tlSPP(·t. 
Il~ W!l,I~, .Jld q '1,;,< \'tllt! klUth',,_ \dUC!l :I.ntl dnt"'1 ,l"'P"{'.'" I·:. UII'111{J(rl('l1l;'{ polei,: ..\duh 
rt·rudl.dot~d l~.i.',d F. III-·i,'l~/,,:.f"lJffd'i't'lfJITtN".< \clillt rt·JI1;lh"dor.... t1a:=-pt·(·t 



PLATE 5 

THE COCCID FAMILY MARGARODIDAE 

\, 1'4]J/rlflpfnd/OI: 111'11""11.'(' .\dult (,·111:11(1 .... c!tll':-.;\! and \I'II1r111 (Phllln"~.J n. ~<tndllr$.) 
B~ h/',d,,[tfllt/'l'il flWllm!f"l 1'::Ir1~ :Idult ft'lll:a1t· 1II'C"n' di'HI'JI .. IOU. IPholo 11\ J. (L ~·lnd('J's.) 
f", f'lJHdH]Ullriwt !tIl/Jl'IIII'f t:lI\ 11'. ~ho\\ tUg lollg"t'('{'I,tiollary lihlllll'lIh Il'iIol,o 11) .I. n, ~atldpl's.) 
I). tXJl,do/,rn('t/l,'~ ',,,ril',,ll": .\dult ("IJI:III" ...,llo\\luj.! rltlddol~·t1 horn. iPholn 1i).I. n. ~:lllllpr~., 
E. /)r'}~ldUtllfJ IllrfHHl1.dtl.' .\duh C.. IILtlt" t1t'JUlth,!l of ~t'l·n·tlllf1 V. tiroSlcJW COfJJUli'lltU: ...\dull 

(l·ULlIt·, dl'lludl'd of "wl'rdlun 



TeGh. SIJI. S2, U. S. Of'pt. of A.,nculture PLATE 6 

THE COCCID FAMILY MAROARODIDAE 

..\t J)fo~H'lw !'>p.: .\.luh rudi', B. lJrwi,d'flidu~ }/f1fltuItnpltra: ,\tlltH mall'. c . ..lfOflO/JlthfJlllwl pi/a· 
,'(,{If.' .\!htlt f\'nuh" ll. \H,ltdJf(Jf('lt~ It!HiI; Adult r(·nnh·~. E. IJuulu (I(l.tnc{J(w~i ..~: Adult (l'tnalcs~ 
!'ihrl\ t'kd .lud \\ ittl H\ 1:- U.':o F, 1.b1,,((1 nUIueOt Tl,~i...: .\dult f,·ll1:lh·, uorsal rrom nlcoholic specim(,JU 



THE COCCID FAMILY MARGARODIDAE 

.\, Lia.-tif/la /<Jrnlchina: Adult :fNIl:1I,·. tlnrsol. n. Gllcri1l;llIa. ,"'rrallliarc ,\,I<,1[ fl'lu:\l~ iorlospc] in 
oms.. of rOtton;' ~~rr~lion, C, ('rVptlrrrva lm,'uc' ,\tlult [rllmh', dors:\1. n. {arVII Sfvchrllartl1n: 
Adult frmCl]('$, dOT"'1. I;;, Au/oicfrVa UI/,Y(rUli.<: Atlull f~malr'. F, Sica/amrcus morrill;: Adult 
({llU~llps, dorsal nnd ,·purr:}] 
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